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CHANGES IN INTERNATIONAL ELECTRICAL 
STANDARDS. 
As a result of the work of the representatives of the 


various national standardizing laboratories who met in 


‘ Washington last spring, changes have been announced by 
the Bureau of Standards in the values of the electrical 
standards which are maintained by them, and the foreign 
standardizing laboratories are reported to be making the 
same changes. This announcement was made by Dr. E. B. 
Rosa at the meeting of the American Association for the 
Advancement of Science held in Minneapolis last week, and 
reported upon other pages of this issue. 

At the International Conference held in London in 1908 
it was decided to make the international ohm and ampere 


the two primary electrical units, and to derive the value 


of all other electrical units from these. The saturated Wes- 


ton cell was adopted as a standard of electromotive force, 


but its value was not stated, but was to be determined from 


the other two units. The specifications according to which 


this cell should be set up and also the specifications which 
should be followed in making use of the silver coulometer in 
determining the value of the international ampere, were 
left to an international committee, and it is understood that 
this committee has taken action upon the basis of the work 
of the representatives of the four governments which main- 
tain standardizing laboratories. 
of these representatives the value 1.01830 volts has been 


assigned to the saturated Weston cell at the temperature of 


twenty degrees centigrade. This value is lower than the 


value heretofore used by the Bureau of Standards by 0.08 
per cent and is slightly lower than those used in Europe. 


The value of the resulting unit of measurement is there- 


fore larger. Since the value of the ampere at the Bureau 


of Standards has been derived from the value of the volt, 
this standard is to be changed by the same amount. The 
value of the watt, which is affected by both the volt and 
he ampere, will therefore be increased by 0.16 per cent. 
The legal value of the electrical units in this country 
was fixed by Act of Congress passed in 1594, whieh detined 
the various units in conformity with action taken at the 
International Electrical Congress held in 1893 in Chieavo. 
It was unfortunate that in this act conerete values were as- 
izned to the three units. volt, ampere and ohm, although 


As a result of the work. 
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it was the evident intention of the framers of this measure 
to regard the concrete definitions of the international ohm 
and ampere as primary definitions and that the value of the 
volt was one given as a matter of convenience and as rep- 
resenting the best knowledge at the time, the unit, however, 
to be derived from the ohm and the ampere. 

Since its organization, however, the Bureau of Standards 
has seen fit to make use of the concrete definitions of the 
international ohm and volt stated in the above act, with the 
result that these standards for volt and ampere have dif- 
fered considerably from those in use in Europe, owing to 
the fact that the value 1.434 volts assigned to the Clark 
cell was found to be not in conformity with the definitions 
of the other units. The change now being made in the 
units maintained by the Bureau of Standards probably 
brings them into the best agreement with the existing law 
that could be obtained, and the change does not represent 
any change in the legal unit, but only a better approxima- 
tion to this unit than has heretofore been reached. Obvi- 
ously the value of the legal units has not been altered, 
since these units were fixed by the Act of Congress and no 
change has yet been made by that body. The change is 
one of standards, not of units. 

The changes in the standards for the volt and the am- 
pere are too small in value to appreciably affect engineer- 
ing measurements made upon current or voltage. The value 
of the standard for power measurement, however, is affected 
to twice the extent of the other standards and the amount 
is sufficient to be read upon most indicating wattmeters. 
The calibration of these instruments will consequently be 
thrown out by more than one-tenth of a division. It will be 
necessary for all those making use of potentiometers and 
other accurate measuring instruments to make an adjust- 
ment in the apparatus corresponding to the change made in 
the standard, or else to make a suitable correction whenever 
measurements are being made. In most measurements with 
watt-hour-meters, especially in the case of general supply 
meters, the change may be neglected since most of these 
instruments are not depended upon for an accuracy equal 
to the change involved. 

According to the announcement made, these changes 
are to go into effect at once. It would have been a great 
convenience, especially to the manufacturers of instru- 
ments, if this change had been announced some months be- 
fore it was put into effect, as instruments calibrated for 
future use could then have been adjusted to the new stand- 
ards. As it is, it is probable that many instruments which 
have been prepared for use and have been waiting in the 
stock room will have to be readjusted before they can be 
sent out for use. This will entail some little inconvenience. 
Another reason for an advance announcement is that it 
takes some appreciable time for the news to reach all users 
of instruments, whereas if all could know of the change 
in advance confusion could be avoided. 
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GREAT ADVANCES IN LONG-DISTANCE TELEPHONY. 

On other pages of this issue we chronicle the descrip- 
tion of some very important work carried out during 1910 
in improving and extending long-distance telephony by the 
American Telephone & Telegraph Company. As the result 
of the most brilliant experimentation it has been discovered 
that an enormous mileage of ‘‘loaded’’ circuits can be suc- 
cessfully ‘‘phantomed,’’ inereasing the wire facilities with- 
out substantial increase in cost. Refinements in installa- 
tion of outside equipment, special study of the problem of 
insulation, transposition and terminal arrangement, have 
reduced transmission losses to such a degree that telephonic 
communication to all long-distance points will be greatly 
improved. 

Not so long ago, in a sketch of the career of John J. 
Carty, chief engineer of the American Telephone & Tele- 
graph Company, it was stated that trans-continental teleph- 
It is therefore with a good 
deal of pleasure that we find it possible to announce that 


ony was this man’s objective. 


work has progressed so far on the New York-Denver cir- 
cuit that the theory upon which it is based is found to be 
sound, and the computations are correct. Not only is this 
the most remarkable circuit yet attempted for distance of 
transmission, but it will be possessed of other characteris- 
ties which up to the moment have seemed far in advance 
of the telephone engineer’s most sanguine expectations. 

The highly specialized engineering resources which 
have contributed so splendidly to the development of tele- 
phone facilities will now, through the alliance of the Ameri- 
ean Telephone & Telegraph Company with the Western 
Union Telegraph Company, be applied to the telegraph, and 
it may be expected, with every assurance of successful 
fruition, that the further study of combined telephone and 
telegraph working will yield developments of a more im- 
portant nature than any heretofore accomplished. 


CARBON FOR HIGH RESISTANCES. 

The use of carbon in one form or another for high re-. 
sistances, particularly for laboratory use, has been in vogue- 
for some time, and many attempts have been made to make 
such resistances in a form sufficiently permanent to serve 
as secondary standards of high value. Little suecess has: 
attended the efforts in the latter direction, but resistances 
for rheostatic purposes merely have been made and proved 
quite convenient, as the necessary high resistance has been 
secured with sufficient definiteness in compact form. 

Rods of graphite are available up to values of about a 
megohm, Lead-pencil marks on paper, ink marks on por- 
celain, and various other expedients have been resorted to.. 
The latest proposal is to rule lines with waterproof India 
ink on heavy paper, and as reported by Mr. F. A. Aust at 
the Minneapolis meeting last week, such resistances prove 
very satisfactory. For smaller resistances, the paper is. 
soaked in the ink one or more times. 
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INDIVIDUAL MOTOR DRIVING IN THE TEXTILE IN- 
DUSTRY. 

The increasing use of the individual motor drive in the 
textile industry is one of the most significant developments 
in the field of cloth manufacture at the present time. For 
nearly twenty years group driving has been employed in 
cotton mills, although the past decade has witnessed the 
most remarkable installation of electrical methods in widely 
scattered portions of the country. In practically every case 
where the electric drive has been put in it has increased the 
rate of production through the maintenance of steadier 
running conditions, and it is the best possible testimonial 
of the value of electric power to the textile producer that 
not a single installation is in mind where motors once 
placed in service have been withdrawn. It is the universal 
experience that extensions of electrically operated mills are 
invariably driven by motors, except in the rare cases where 


a peculiar hydraulic layout justifies the continuance of a 


simple water-power drive. Even here there is a growing 


tendency for mill owners to install motors on the water- 
wheel shaft, and in times of low water to drive them by 
electricity from the reserve steam plant, thus giving a per- 


manent source of motive power on the shaft driving the 


textile machinery. In other installations making use of 


water power with a reserve steam plant, arrangement is 
made for coupling either the water turbines or the steam 
units to the main shaft. 

The benefits of individual drive are so well known that 
tiey need not be rehearsed. Every advantage due to the 
use of electricity is multiplied when the last belt is cut away 
and the machine driven by a separate motor. On account 
of the high first cost of a large installation of very small 
motors individual driving has naturally developed mainly 
along the lines of equipping the larger textile machines for 
direct operation. In many mills there are several hundred 
looms driven by separate motors, and all along the line 
from the picker room to the shipping department are oppor- 
tunities for driving good-sized equipment by electricity 
Without the use of cumbersome shafting and belt connec- 
tions. Pickers, drawing frames, warpers, fly frames, and 
looms are particularly susceptible to the benefits of the in- 
dividual motor application. Improved location of machin- 
ery in relation to the production processes, subdivision of 
Power to eliminate Jarge friction losses when departments 
power to eliminate large friction losses when departments are 
running underloaded, and the avoidance of injury to high- 
companied the use of separate motors throughout the en- 
tire industry. In these direct-connected applications much 
ingenuity has heen shown bv the motor manufacturers in 
the development of compact methods of mounting the driv- 
ing apparatus on the textile frame, the number of hearings 
heing cut to the minimum, in many instances the motor be- 


ing mounted practically inside the gearing and shaft con- 


nections of the machine. On account of the almost univer- 
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sal use of the induction motor in the textile field it is not 
necessary to expose the working parts of the electrical 
equipment to the close inspection needed in direct-current 
service, and the motor can be fitted to the machine with 
almost no regard to the requirements of electrical main- 


tenance. When the machine is driven by a silent chain or 


gcared connection there is no slip, and hence the production 


rate can be maintained at the highest point under all con- 


ditions consistent with the quality of material being 


handled. 
The direct driving of drawing frames has resulted in 


noteworthy economies in production. In the latest work of 


this kind the silent chain is widely employed; there is a 
saving of perhaps twenty per cent in power while the frame 
is in operation; all quarter-turn belts and other shafting 
complications are avoided; and easy control is effected 
through switches attached to the shipping handles. The 
tendency of drawing frames is to start with considerable 
stiffness, and hence where these are belt-driven, it is neces- 


sary to draw the belts to a degree of tightness which can- 
not ordinarily be maintained in service. Loss in the rate 


of production is almost inevitable without the use of in- 
dividual motors. Similarly, in the driving of warpers, much 
time has been saved by the use of electricity, since these 
machines handle the material at a stage where it is espec- 
lally delicate, and with the motor drive it is no longer neves- 


sary to take a long time to slip on the belts and start the 
equipment with extreme gentleness. The driving of spin- 


ning frames appears to be in the main best solved at pres- 
ent by the use of motors in groups, although a elose ap- 
proximation to individual driving is etfeeted by the use of 
the so-called four-frame drive, in which a motor located on 


a ceiling or overhead platform is fitted with four pulleys, 


two being on each end of the rotor shaft. While this is a 


compromise solution, the cost is moderate, and the amount 


of shp, confined as it is to the single belt line between each 
pulley and the corresponding frame, is not excessive. In 


loom work many successful applications have been made of 
individual motors, and where the eost of looms for the pro- 
duction of very high-class material is high, as in certain 
linported makes used in the lace industry, any other drive 
than the direct-connected motor would be out of the ques- 
tion, on account of the inability of belts to maintain the 
maximum rate of production many hours out of each dav 


apd night. With electricity, automatic stopping motions 


can be attached in the most convenient manner; the elean- 


liness of a ‘‘no-belt’”’ installation cannot be realized until it 


is compared with the old type of driving: and the safety 
to the employee is inereased. The absence of dust in the 


weave room which is driven by small individual motors, the 
quek control of the maehinery, and above all the rise in 
produetion rate are potent arguments in favor of direct 


driving. Competition will foree its adoption even more 


widely in the future. 
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Electric Vehicle Association of Amer- 
ica. 

More than 200 persons attended the 
December meeting of the Electric Ve- 
hicle Association of America, held at 
the Engineering Societies Building, 
New York City. 

W. E. Holland presented a paper on 
‘The Alkaline Battery” and R. E. Rus- 
sell one on ‘‘The Mercury-Arc Rectifier 
for Charging Electric Vehicles.”’ Both 
papers were illustrated, and were fol- 
lowed by a very general and interesting 
discussion. W. H. Blood, Jr., presided. 
Among those who spoke in the course 
of the discussion on the papers were, 
Arthur Williams, of the New York Edi- 
son Company; R. M. Searle, of Roches- 
ter; Frank W. Smith, of the United 
Electric Light & Power Company; P. 
D. Wagoner, president of the General 
Vehicle Company; W. P. Kennedy, of 
the Studebaker Automobile Company ; 
C. D. Marsh, Alexander Churchward 
and Charles Blizard. 


— eeo 


Chicago Rejuvenation and Jovian Din- 
ner., 

Plans are rapidly being completed 
for the rejuvenation and Jovian din- 
ner, which will be held in Chicago on 
Tuesday, January 17, at the Auditor- 
jum Hotel. The committees are active- 
ly at work, and it is expected that a 
most successful initiation and collation 
will be the result of their efforts. The 
degree team is prepared to carry the 
floor work through in the most ap- 
proved style, and the program com- 
mittee, headed by Frederic P. Vose, 
toastmaster, promises a series of fine 
addresses. The Jovian dinner will be 
held prior to rejuvenation, and the 
guests will be seated at 6 p. m. sharp. 

— eo 


Utah Society of Engineers. 


The monthly meeting of the Utah 
Society of Engineers was held at the 
Commercial Club, Salt Lake City, on 
Tuesday, December 20, 1910. R. B. 
Ketchum, of the University of Utah, 
presented a paper upon ‘‘The Economic 
Design of Reinforced Concrete Beams 
and Slabs.” Immediately preceding 
the meeting about sixty members of 
the society and their friends were pres- 
ent at a ‘‘Get-Acquainted Dinner” 
served in the Commercial Club’s new 
building. 

On Saturday, November 26, 1910, 
the Society made an inspection of the 
lines of the interurban railways be- 


W. B. Wallace. 


tween Salt Lake City and Brigham 
City, Utah. Stops were made at Will- 
ard, Ogden Canyon, Lagoon and Brig- 
ham City to see power plants and sub- 
stations. The trip was made in a spe- 


cial car chartered for the purpose. 
————— Tc 


Annual Meeting of the New York Elec- 
trical Credit Association. 

The annual meeting of the New York 
Electrical Credit Association was held 
on December 13 at the Railroad Club, 
Hudson Terminal Building, New York 
City. 

The election of officers, which took 
place at thìs meeting, resulted as fol- 
lows: President, W. B. Wallace, of the 
Western Electric Company, succeeding 
P. M. Haight, of the Sprague Electric 
Company; directors, V. S. Kalby, of 
the American Ever Ready Company, 
and F. A. Wurzbach, of Francis Keil 
Company. 

The hold-over directors are John H. 
Dale, of the Dale Company ; W. H. Rob- 
erts, of W. R. Ostrander & Company; 
W. C. Hall, of the New York Insulated 
Wire Company ; B. H. Ellis, of the Man- 
hattan Electrical Supply Company ; and 
A. L. Miller, of the 
John A. Roebling’s Sons Company was 
re-elected representative on the Board 
of Managers of the National Electrical 
Credit Association. 

————_sa--o—____- 


The Minneapolis Electric Show. 


Announcement is made that the 1911 
Northwestern Electrical Show will be 
held at the National Guard Armory, 
Minneapolis, Minn., January 26 to Feb- 
ruary 4. This will be the second an- 
nual show under the auspices of the 
Northwestern Electric Show Associa- 
tion and it is promised that the show 
of last year will be eclipsed in point 
of electrical, decorative and entertain- 
ment features. 

Many special features have been ar- 
ranged for, including spectacular ex- 
hibitions by Prof. H. T. Plumb in high- 
frequency phenomena. 

Nearly all the space in the armory 
auditorium has been sold to exhibitors 
and it is now predicted there will be 
fully fifty per cent more in line for 
booths and space to exhibit than signed 
up for the first annual show. Rossi- 
ters’ military band has been engaged 
for the week and Manager R. W. Clark 
is closing contracts for other good fea- 
tures for the entertainment depart- 
ment of the show. 
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International Municipal Congress and 
Exposition. 

The Hon. John MacVicar has been 
selected for the position of Commission- 
er-General of the International Munici- 
pal Congress and Exposition, to be held 
in Chicago, September 18-30, 1911. 

John MacVicar is the best known au- 
thority in this country on all that per- 
tains to municipal government and the 
administration affairs of cities. He has 
been in active service in municipal 
work for more than twenty years. He 
was named to the office of president of 
the League of American Municipalities 
upon its organization, fifteen years ago, 
and has ever since been actively con- 
nected with that organization, for the 
past ten years as secretary. 

Mr. MacVicar is at present a mem- 
ber of the commission, and superin- 
tendent of streets and public improve- 
ments, at Des Moines, Ia., which city 
has recently attracted much attention 
because of its advanced form of gov- 
ernment. 

This congress and exposition, above 
referred to, will cover in a practical as 
well as theoretical manner matters of 
interest to all branches of municipal 
service. Upon each day of the congress 
papers will be read and discussed by 
prominent municipal officials, and 
prominent municipalities of this coun- 
try and foreign countries will have at- 
tractive exhibits of municipal under- 
takings in which they excel. The man- 
ufacturers of municipal appliances will 
have elaborate exhibits that will inter- 
est and instruct municipal officials 
everywhere. 

—_—_—_—_@--@____ 
Exposition of Inventions at St. Louis. 

An International Exposition of In- 
ventions will be held in St. Louis, Mo., 
during the week of April 10, 1911. The 
object is the demonstration and promo- 
tion of patented machines, appliances, 
devices, tools and processes of every 
character. The manager is William 
Keane Small, 511 New Bank of Com- 
merce building, St. Louis, Mo. 

—__—__~---@-—_—_____ 
Need for Telephones. 

The city of Bombay, India, with 
nearly 1,000,000 inhabitants, has less 
than 2,000 telephone subseribers and no 
long-distance lines. It must he remem- 
bered, however, that time is not of such 
importanee there as in the United 
States. The lack of a common lan- 
guage is also a great drawback to tele- 
phone development. 
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James @. White. 

Upon various occasions the attempt 
has been made to define the exact mean- 
ing of the word ‘‘engineer.’’ From 
the dictionary standpoint the word is 
perhaps easy of definition, and in a 
rather common:way the true meaning is 
perhaps best understood as ‘‘one who 
does things.’’ All around this com- 
monplace there have been built up 
inany flowery expressions, but after all 
the circumlocution the homely expres- 


sion fits the case best. 

The subject of this sketch, 
James G. White, is a man 
who does things. He is an 
engineer by every: instinct 
within him and his prowess 
is well known in the four 
great divisions of the world. 
His engineering achieve- 
ments have brought comfort, 
industry and profit in the 
United States, Great Britain, 
Europe, Asia, Australia and 
in North and South America. 

James Gilbert White was 
born at Milroy, Pa., August 
29, 1861, the son of the Rev. 
J. W. and Mary M. (Beaver) 
White. He graduated from 
the Pennsylvania State Col- 
lege and was valedictorian 
for his class, receiving the 
art degree in 1882. He re- 
ceived the master’s degree in 
1885. He was a fellow of 
Cornell University in 1884 
and 1885, and received the 
degree of Ph. D. in 1885. He 
was instructor of physics at 
the University of Nebraska 
from 1885 to 1887, and pres- 
ident of the Western En- 
gineering Comp&ny in 1887 
and 1890. He established his 
business in New York in 
1890, in London in 1900 and his Can- 
adian Company in 1905. He is pres- 
ident and director of J. G. White & 
Company, Ine., of New York; chair- 
man and director of J. G. White & 

Company, Ltd., London; chairman and 
director of the Canadian White Com- 
pany, Ltd., of Montreal ; director of the 
Waring-White Building Company., 
Ltd., of London; president and director 
of the Engineering and Electrical Se- 
curities Company, director of the Ma- 
nila Electric Railway & Lighting Com- 
pany, of the Philippines Lighting Com- 
pany, of the Netherland Tramways 


Corporation, Eastern Pennsylvania 
Railway Company, Porto Rico Rail- 
ways Company, Ltd., Helena Light & 
Railway Company, and a number of 
other public service and industrial cor- 
porations. 

Early in his career Mr. White de- 
voted himself to the solution of elec- 
tric traction problems and it was at 
Kearney, Neb., soon after his college 
work was completed, that he installed 
a system of electric railways originat- 
ing a three-wire system of distribution, 


J. G. WHITE, 
President of J. G. White & Company, New York. 


with 220 volts on each side. This in- 
stallation brought him prominence and 
he became connected with the Edison 
General Electric Company, taking en- 
tire charge of its installation depart- 
ment for the United States. His first 
big independent work and one that 
placed him in the front rank of the 
world’s great engineers, was the de- 
sign and construction of the Buffalo & 
Niagara Falls Electric Railway. Here 
was the initial installation of the four- 
motor equipment with series-multiple 


This was followed by commis- 


control. 
at 


sions for important installations 


Kalgoorlie in Western Australia and in 
other parts of the Eastern and West- 
ern hemispheres. This work included 
tramways in a score of great cities in 
Europe, Asia and South America, and 
in Bombay, Lille, Amsterdam, Belfast, 
Montevideo, Buenos Ayres, and the 
Philippine Islands. Mr. White also en- 
gineered and built the harbor improve- 
ments at the ports of Iloilo and Cebu, 
where the Insular Government expend- 
ed a million dollars on these harbors. 
His architectural work in Great Brit- 
ain is represented by the 
great buildings of the Hotel 
Ritz, in London, and the Liv- 
erpool Cotton Exchange. 
The Canadian Company has 
constructed the Roval Bank 
of Canada, St. John, New 
Brunswick, the great street 
railway power plant in Mon- 
treal, and public buildings, 
waterworks and power sta- 
tions in a dozen other Can- 
adian cities. One of his most 
recent undertakings in the 
United States is a tremen- 
dous irrigation proposition, 
including a dam, collecting 
and distributing system, near 
Denver, Colo., under the im- 
mediate supervision of the 
Denver Reservoir and Irriga- 

tion Company. 

At the time of the St. 

Louis Exposition, Mr. White 

was appointed by the Gov- 

ernment as a member of the 

Railway Test Commission. 

He was made chairman of 

this commission, whose pur- 

pose it was to investigate 

and report upon the con- 

struction and operation of 

street and interurban rail- 

wavs in this country. 

He is a member of the Chamber of 
Commeree, of New York City. Amer- 
ican Society of Civil Engineers, Institu- 
tion of Electrical Engineers of Great 
Britain, American Museum of Natural 
History, National Geographie Society, 
trustee of Pennsylvania State College, 
member of the Pilgrims Society, Penn- 
svlvania Society, Sons of the Revolu- 
tion. and his elubs inelude the Univer- 
sity, Metropolitan, Engineers, Lawyers, 
New York Athletic, Cornell University, 
Columbia Yacht. in New York, Marv- 


land Merehants. of Baltimore. and 


Ranelegh of London. 
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ELECTRIC LIGHTING AND LUMIN- 
OUS EFFICIENCY. 


~ 


DISCUSSION BY PITTSBURG SECTION, AMER- 
ICAN INSTITUTE OF ELECTRICAL 
ENGINEERS. 


The December meeting of the Pitts- 
burg section of the American Institute 
of Electrical Engineers was the best at- 
tended of the season, and the 125 per- 
sons present were well repaid for at- 
tending. The general topic of the meet- 
ing was ‘‘Electric Lighting and Lu- 
minous Efficiency.’ Two papers were 


presented, one by Dr. E. P. Hyde on | 


‘A Study of the Electric Incandescent 
Lamp,’’ and one by F. R. Fortune on 
“‘Luminous Efficiency as Affected by 
the Quality of the Light.’’ 

In these papers the different energy 
losses of a light-giving source were dis- 
cussed and their relation to the lumin- 
ous efficiency shown. The loss by con- 
vection was illustrated by curves show- 
ing the energy necessary to maintain a 
platinum filament at a constant candle- 
power, while the degree of exhaustion 
was varied. This loss of energy be- 
comes very small at much higher pres- 
sures than those used in incandescent 
lamps. At atmospheric pressure the to- 
tal watts per candle were several times 
as great as at low pressures. The di- 
rect interest of this in connection with 
the incandescent lamp is to show the 
necessity of the high vacuum, though 
in those types of lamps burning at at- 
mospheric pressure, such as the Nernst, 
convection is an important part of the 
loss. The loss by conduction along the 
filament to the supports was illustrated 
by curves showing the energy radiated 
from each portion of the length of a 
tungsten filament. The cooling action 
for a few millimeters from the ends 
was strikingly illustrated. This loss, 
however, averages but five to ten per 
cent of the total energy received by the 
filament. 

The greatest loss of energy is by the 
radiation at wave-lengths not visible to 
the eye. At the temperature reached 
by the incandescent filament, by far 
the greater part of the radiation is at 
a frequency below that of the very nar- 
row part of the spectrum visible to the 
eye. If it were possible to operate a 
filament at between 5,000 and 6,000 de- 
grees centigrade, the temperature of 
maximum luminous efficiency of an in- 
eandeseent body would he attained. At 
this temperature the radiation in the 
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visible spectrum is the greatest in pro- 
portion to the total, and may reach 
something like fifty per cent of this 
total. At this temperature, the light 
emitted is actually white. At a higher 
temperature it would be bluish, and at 
a lower temperature, it is yellowish. 
Curves were shown illustrating this 
beautifully. The radiant energy emit- 
ted is seen to reach a sharp maximum 
at a frequency depending on the tem- 
perature, and at the temperatures at- 
tainable the radiation is much greater 
at the red end of the spectrum than at 
the blue. The reason for the great in- 
crease of efficiency with increase of 
temperature is the shift of the fre- 
quency of maximum radiation toward 
the visible spectrum. 

Selective radiation was explained 
from the same curves. Some bodies 
emit a greater proportion of the radia- 
tion at the higher frequencies than the 
standard ‘‘black body.’’ This makes 
not alone for higher efhiciency but for 
whiter light. It is difficult to prove 
selective radiation, due to the difficulty 
of measuring the high temperatures of 
the filaments. However, a simple ex- 
periment was shown tending to prove 
the selectivity of the tungsten filament. 
This is its lesser variation of candle- 
power with the watts input as com- 
pared to a carbon lamp. This was 
readily observable to those present. 

Another experiment illustrating the 
high efficiencies aetually possible was 
shown by burning some fifty-volt lamps 
at overvoltage. Some carbon lamps 
at about 110 volts were made to far 
exceed the ordinary tungsten in eff- 
eleney, but burned out in less than two 
or three seconds. Some tungsten lamps 
lasted a few seconds at 220 volts giving 
an enormous amount of light at a very 
high effieieney. The limit to the tem- 
perature of a carbon filament is the evap- 
oration from its surface whieh is very 
rapid at temperatures eonsiderably 
below the melting point and which 
is what determines the life at the or- 
dinary working voltage of the lamp. 
The aetual melting point of carbon is 
probably reached only in the electric 
are. Due to the lower vapor pressure 
of tungsten, it is possible to work much 
closer to its melting point without ex- 
cessive evaporation, and a great over- 
voltage will melt rather than vaporize 
the tungsten. 

Curves were shown illustrating the 
luminous effect of radiation of different 
wave-lengths. It was seen that that 
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portion of the visible spectrum near the 
red or the violet is very ineffective in 
producing the sensation of light, it re- 
quiring about five times as much energy 
as is required in the middle of the spec- 
trum to produce the same degree ot 
light sensation. The eye sensibility 
falls off very rapidly near the limits of 
the visible spectrum. It is thus seen 
that the maximum light efficiency 
would be obtained by confining radia- 
tion to a single wave-length. While 
such a light would have several times 
the efficiency of a white light, it would 
be useless for ordinary purposes due 
to its single color and consequent entire 
change of the appearance of colored 
objects. ) 
———__-sao-o_—_——_ 
The Mechanical Handling of Freight. 
A paper on “The Mechanical Han- 
dling of Freight,” by Samuel B. Fow- 
ler, of Boston, will be presented at the 
New York meeting of the American 
Society of Mechanical Engineers on 
Tuesday, January 10. The subject will 
he discussed by railroad officials and by 
officers of large industrial establish- 
ments where the handling of great 
quantities of freight is a serious prob- 
lem. 


—o 


Old-Age Pension for Public-Service- 
Corporation Employees. 

A pension system, together with life 
insurance and sick or disability bene- 
fits, was put into effect by the Public 
Service Corporation of New Jersey and 
allied companies, January 1. The bene- 
tits will cover all the permanent em- 
ployecs of the street-railway, gas and 
electrice companies, including those ac- 
quired during the past year. The ex- 
penses are to be borne wholly by the 
employing companies. About 10,000 
men will be affected and the cost of the 
scheme will, for the first few vears, be 
at least $50,000 a year. Later it will 
be more. Provisions are made for pen- 
sions, based on percentages of wages 
er salary, with the minimum fixed at 
4240 per vear. As sick or accident 
benefits one dollar a day will be paid 
during disability. not exceeding ninety 
days in any one year, and the insurance 
payable on the death of an emplove 
will be $300. 

Voluntary retirement at sIxtV-five 
years of age and after twenty-five years 
of continuous service and compulsory 
retirement at seventy, after twenty 
Years’ service, are provided for. 


January 7, 1911 


While the present year has been fair- 
ly satisfactory in its evidence of a 
recovery from the abnormal falling off 
of a year ago, there has been nothing 
startling either in scientific research, 
in physical development, in manufac- 
turiug or in installation. In fact, a 
cold analysis of the electrical industry 
during the last six months indicates 
that there is considerable disappoint- 
ment over the net geains made. It is 


The merger of the interests of the 
American Telephone & Telegraph Com- 
pany with those of the Western Union 
Telegraph Company, the changes in the 
personnel of the latter organization, 
and the introduction of several fea- 
tures looking to increasing the efficiency 
of telephone and telegraph service 
have undoubtedly been of the utmost 
importance in connection with this de- 
partment of electrical work during the 
past year. The ‘‘night letter’’ has 
greatly increased the traffic and inci- 
dentally brought to the treasury of 
the telegraph companies a revenue 
which is practically a new expenditure 
upon the part of those already making 
extensive use of both telephone and 
telegraph communication. 

Automatic telephony has 
favor, but it is in the direction of using 
combinations of automatic and manual 
systems where the greatest gain 1s be- 
ing made. Increasing the effectiveness 
of long-distance communication has 
engaged the attention of the American 
Telephone & Telegraph Company, and 
in a quiet way a great deal has been 
done to render long-distance facilities 
very complete. The important features 
of this work are comprehensively de- 
scribed on page 43 of this issue. At the 
opening of the new year word comes 
from Washington of the duplexing of 
a single circuit. 

Telephone train dispatching has 
reached rather remarkable proportions 
during the past year, and the great 
suceess which this departure has 
achieved is going to win for the tele- 
phone a much more secure position in 
this verv severe service. There have 
been many elements which have con- 


gained 
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A Review of the Year in the Electrical Industry. 


true that in several directions, such as be given of the outstanding develop- 


in the manufacture of incandescent 
lamps, the sale of small’ motors, and 
in the production of alternating-cur- 
rent apparatus of various dimensions 
there has been a considerable gain, but 
the field on the whole has not re- 
sponded as the really enthusiastic re- 
bound which was evident during the 
first six months of 1910 gave promise. 
In the following pages a review will 


Telephony and Telegraphy. 


tributed toward the necessity for a 
change in the methods of conducting 
telephone train dispatching. In this 
connection, however, but two features 
need be commented upon. The first is 
the desirability of the telephone method 
of communication where the direct con- 
versation is carried out, the instruc- 
tions given and the reply received. 
The other is the growing scarcity of 
trained operators and the unfortunate 
disposition upon the part of those who 
are employed to urge rather restrictive 
measures against their employers. Out- 
side of this, of course, it is the produc- 
tion of highly efficient telephone and 
auxiliary equipment that has rendered 
the change commercially satisfactory. 

In connection with the utilization of 
the telephone in train dispatching there 
appears to be another direction in 
which the telegraph is going to witness 
a change. Under the new condition of 
affairs it is quite possible that there 
will be quite a rapid introduction of 
perfected systems of machine tele- 
graphy. Where telephone systems are 
utilized for telegraphing, the telegraph 
system will be bettered automatically 
because the circuits and construction 
used in telephone equipment are gen- 
erally of a better type. In addition 
to this better equipment, a speedier 
method of transmitting and receiving 
the telegraphic impulses will add great- 
lv to the popularity of this service. 

In this direction it is interesting to 
note a rather important development in 
the working of telegraph lines. This 
is the improved quadruplex system of 
the Western Union Telegraph Com- 
pany. For many vears past quadru- 
plex working has been limited to com- 


meuts which have appeared with re- 
spect to the several great divisions of 
electrical endeavor. This review is 
based npon a careful study of the an- 
nouncements which have appeared in 
the technical papers from time to time 
and also upcn the opinions which have 
been recently expressed by the leaders 
in each of the great departments of the 


industry. 


paratively very short lines, principally 
for the reason that the obligatory in- 
troduction of underground and aerial 
cables into such circuits increased the 
electrostatic capacity and inductive in- 
terference to such an extent as to ren- 
der four-corner working with the old 
style of quadruplex apparatus imprac- 
ticable. With the advent of different 
and more efficient types of apparatus 
on both the sending and receiving sides 
the working margin has been increased 
to an extent sufficient to render quad- 
ruplex working feasible over the long- 
est and most difficult telegraph lines. 
The prineipal factors concerned in 
bringing about this successful result 
consist of a rapid-acting pole-changing 
device that minimizes the ‘‘interval of 
no current’’ and a neutral relay pro- 
vided with a holding coil which is 
energized by the discharge of an im- 
pedanece coil during the intervals of 
no magnetism in the neutral relay. 

In cable work it is not feasible to 
report any new developments, although 
there is some work being done with a 
view to accelerating and improving the 
operation of submarine cables. These 
may eventually meet with a measure of 
success, but the systems are still in an 
experimental stage. 

In the manufacture of cables there 
is little information of a new nature 
exeept that which has been developed 
with regard to cable terminals. There 
are many inquiries for high-voltage 
cables, but there seems to be no espe- 
cial demand to use more than about 
22 000 volts. One of the largest manu- 
facturers of cables is experimenting 
with a new kind of cable and with 


various materials. 
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The most marked development of the 
year has been the general adoption of 
the quenched spark which was used in 
this country in 1899, and is now com- 
ing to the front again. The quenched 
spark has the advantage of utilizing a 
larger part of the energy in the aerial, 
an electrical efficiency of sixty to eighty 
per cent being attained. The opera- 
tion is noiseless and the wave trains 
are much more persistent. Even the 
rotary gap is being abandoned in its 
favor in some cases, although it has not 
yet been used in the high-power sta- 
tions. With its use it is necessary to 
have appropriate coupling. A loose 
coupling is becoming more general in 
` receiving apparatus. 

Selectivity is receiving more and 
more attention and tuning within nar- 
rower limits is being attained. The use 
of a high-pitched spark also increases 
the efficiency, since it reduces the an- 
tenna potential for the same energy. 
Complicated receiving circuits are be- 
ing abandoned, with a return to the 
simple two-circuit tuner, as the latter 
is capable of giving as good tuning as 
the more complex circuits. 

A method has been proposed by 
Peukert by which several ares can be 
used in series to increase the sending 
energy. 

The above advances in efficiency and 
tuning mark the approach of the time 
when wireless will really compete with 
wire lines and cables. The Marconi 
Company has resumed transatlantic 
service during the year and signals 
have been received by its station in 
Argentine Republic from Nova Scotia 
and from Ireland, a record distance of 
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5,600 miles. Signals have been received 
by daylight at sea over a distance of 
3,900 miles. A ship has been in con- 
stant communication with Hamburg, 
Germany, on a trip to South Africa, 
the distance covered being 4,000 miles, 
largely over land. The Pacific Ocean 
has practically been covered, as ships 
have been in communication with Hono- 
lulu over almost the entire journey 
from North America to Australia. Sig- 
nals have been reported to have been 
received from the California coast on 
shipboard at a distance of 4,580 miles. 
Overland transmission between Chi- 
cago and the Atlantic coast has been 
in successful operation. The transmis- 
sion of 250 words a minute can now be 
carried on, irrespective of interference 
and of weather conditions. The range 
of operation has been largely increased 
by the telephone relays of Brown and 
Pickard, and these also enable a 
greater sharpness of tuning. Good 
working communication has been main- 
tained between ships of the Navy De- 
partment with ten-kilowatt sets over a 
distanee of 600 miles in the daytime 
and signals could be detected at a dis- 
tance of 1,000 miles. The Bellini-Tos) 
directed system has proved successful 
with ships in the French Navy, but the 
range is limited and the use of short 
waves is necessary. 

The use of solid rectifiers in detect- 
ing apparatus has largely supplanted 
other types. Rossi has invented a re- 
ceiver based upon the Wiedemann 
magnetic effect. A new electrolytic 
detector, making use of an amalgam 
of tin, has also been brought out, as 
well as the valve receiver of Marconi. 


den in this country 
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Another novelty is the call signal 
system of the Telefunken Company, by 
which the call signal can be received at 
a station over as great a distance as it 
can easily communicate audible sig- 
nals. This is done by accumulating the 
effect of incoming signals over a con- 
siderable period of time upon a sensi- 
tive but sluggish relay. 

The use of resonance transformers in 
the supply circuit is advocated by for- 
eign engineers. These give a large 
magnetic leakage. The mutual induc- 
tance should be variable, and it has 
been found. that coreless transformers 
for this purpose are very efficient; in 
fact, more efficient at frequencies as 
high as 500 eycles than those with the 
iron core. Among American engineers 
it has been more customary to adjust 
the secondary capacity. 

The use of wireless apparatus has 
been successfully accomplished upon 
balloons, aeroplanes, submarine vessels 
and railroad cars. 

There have been few developments 
in wireless telephony during the year. 
Attempts have been made to produce 
reliable apparatus which shall not re- 
quire adjustment and can be used by 
untrained persons. Telephoning by 
wireless has been carried on on French 
vessels over a distance of sixty-nine 
miles, and it is reported that Fessen- 
has telephoned 
over a distance of 200 miles. 

A scheme of wireless control of sig- 
nals for railroad trains has been de- 
signed and can be applied to double- 
track roads. This removes trouble 
from stray currents and broken down 
insulators. 


Electric Lighting and Illuminating Engineering. 


Although there were no very star- 
tling developments in the field of elec- 
tric lighting during the past year, 
there was marked progress in nearly 
all branches of the industry, particu- 
larly in the manufacture of. electric 
lamps and their appurtenances, great 
extension of the use of electrice light, 
and far more intelligent employment 
of it for illumination. Many features 
of these three lines of improvement 
have been pointed out in the excellent 
reviews by Dr. Bell and Mr. Seott on 


other pages of this issue, so it will suf- 
fice here to call attention to those fea- 
tures not touched on in their articles. 

In ineandescent lamps the most note- 
worthy improvements were the devel- 
opment of ductile tungsten and the 
Wire-tvype tungsten lamp. The greater 
ruggedness of the tungsten lamp re- 
sulting from these two improvements 
have practically eliminated its former 
fragility. But in even those tungsten 
lamps in which these new features have 
not been employed, there have been 


improved methods of manutacture and 
shipment which have yielded a more 
durable and satisfactory product. This 
is shown by the good results obtained 
with multiple lamps in street lighting 
without the use of shock absorbers. 
These improvements in quality, along 
with the substantial reduction in price 
made early in the year and the greater 
number of sizes available. have cer- 
tainly given the tungsten lamp even 
still greater prestige in the lighting 
field than it already enjoyed and accord 
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for it at least as extensive use as it has 
attained in Europe, where nearly fifty 
per cent of the incandescent lamps are 
of the metallic-filament type. 

Are lamps of the intensified pure 
carbon, the flaming carbon and the 
magnetite types have been improved 
end consequently more generally em- 
ployed. The compactness, high effi- 
ciency and white color of the intensi- 
fied ares have brought about their ex- 
tensive use in store lighting. The chief 
improvements in flaming-are lamps 
have been in the direction of increased 
life per trim of electrodes, for which 
purpose the magazine principle, al- 
though quite frequently tried out, has 
not given the most desirable results, 
however. The vertical-carbon type of 
flame lamp has come into greater favor, 
largely due to its less concentrated 
light distribution. Flaming arcs have 


been much more generally used for. 


lighting large areas, such as arenas, 
railroad trainsheds, foundries, ete. 
Magnetite series arcs are now made 
in a greater number of current ca- 
pacities and have been improved in 
details of construction so as to give 
still better results in street lighting 
where they have already been widely 
used. They are rapidly replacing the 


old open-are series lamps with material 


improvement in street illumination. 


Multiple magnetite arcs were intro- 
duced during the year and have im- 
mediately become a formidable competi- 
tor of the inclosed carbon are for the 
lighting of shops of large area. 

Vapor-tube lamps, although not radi- 
cally modified, are being more exten- 
sively used, and in some instances even 
Intentionally for color effects. An- 
nouncement has been made of the de- 
velopment of a phosphorescent reflector 
for use with mercury-vapor lamps 
which will transform the reflected rays 
from a greenish to a reddish hue, thus 
making the resultant color of the lamp 
more suitable for general use; these 
reflectors have not yet been placed on 
the market. The mercury-vapor quartz- 
tube lamp, although not developed 
commercially in this country, gives 
promise, according to the reports from 
Europe, of becoming a very attractive 
light source, due to its extremely high 
efficiency and excellent color of light 
and compactness of construction. 

The improvements in the electric 
light sources enumerated above, as well 
as those not mentioned, have still more 


strongly fortified the electric lighting 
industry in its gradual conquest over 
its competitors. At a recent meeting 
of illuminating engineers a representa- 
tive of one of the largest gas companies 
in this country said it must be admit- 
ted that electricity has come to be pre- 
ferred for the lighting of the largest 
and most important public and private 
buildings, and that gas is seldom con- 
sidered for office buildings, hotels and 
the homes of the elite; this was due to 
the admitted lethargy of the gas inter- 
ests and the great activity of the elec- 
trical interests, he said, but a change 
was imminent, for the gas men have 
become thoroughly aroused to their op- 
portunities. That electrical men have 
nothing to fear, however, is evident 
from the year’s developments already 
cited; in fact, the improvements in the 
tungsten lamp alone have placed in the 
hands of electrical companies a new 
weapon for making headway in a field 
not yet adequately electrified, namely, 
the supply of current for lighting and 
miscellaneous purposes to the extreme- 
ly numerous small consumers in resi- 
dences, stores, shops, ete. Lighting 
companies have realized that if they 
can get a sufficiently dense cluster of 
small consumers the supply of current 
to them becomes profitable. The use 
of the high-efficiency lamp has permit- 
ted great extensions of clectrie service 
on these lines during the past year. 
Electrie street lighting has also re- 
ceived marked advance through the 
employment of the new high-efficiency 
iluminants. Probably the most im- 
portant development in this line has 
heen the large number of installations 
of ornamental street lighting. Al- 
though all modern electric lamps have 
shared in this movement, the tungsten 
incandescents have easily led the way, 
with magnetite ares in second place. 
The most popular form of ornamental 
tungsten lighting is with clusters of 
Jamps on iron or concrete columns, al- 
though in some localities, notably in 
Michigan, tungsten arch lighting has 
come into considerable vogue. It is to 
be hoped that more of this decorative 
street lighting, which received such a 
creat impetus bv private initiative in 
the past vear, will be undertaken bv 
the public and in a methodical manner 
suitable to the character of the streets 
illuminated. In many instanees modern 
are lamps are to he preferred to tung- 
sten elusters, and the present popular- 
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ity of the latter should not prevent 
the choice of the most suitable lamp. 

Akin to decorative street lighting ìs 
that of parks and boulevards, wherein 
again the tungsten lamp is receiving 
prominence and replacing gas and gas- 
oline. The fact that the tungsten lamp 
may be hung below the prevailing foli- 
age in parks and residence streets 
makes it peculiarly suitable where arc 
lamps would be out of place. For such 
service the series tungsten is giving 
exceptionally good results. 

Sign lighting with low-voltage tung- 
stens has given a new aspect to this 
form of electrical advertising. The 
brilliancy of the new signs, as com- 
pared with the old carbon-lamp signs, 
and the low operating cost have opened 
increased opportunities to the sign 
business. Outline and display lighting 
have also been made more generally 
possible by the use of this lamp. The 
possibilities for artistic treatment in 
this line have been shown by the splen- 
did example in Denver, recently de- 
scribed in these columns. 

Car lighting on electric railways is 
now being generally changed from ear- 
bon to tantalum lamps, the latter giv- 
ing excellent satisfaction and increased 


Train lighting on the steam 


economy. 
low- 


railroads is being converted to 
voltage tungsten lamps, one large rail- 
road having already adopted them ex- 
elusively for all- new equipments in 
place of gas. Low-voltage tungstens 
are also coming into extensive use for 
automobile lighting and thus replacing 
the glaring and troublesome acetylene 
outfits. 

For interior lighting there have been 
improvements not only in the illumi- 
nants themselves, as already pointed 
out, but in the variety of shades, re- 
flectors and lighting fixtures in gen- 
eral. A hopeful sign of the times is 
the greater attention now given to the 
avoidance of glare, as shown by the 
more general use of diffusing glass- 
ware, the more scientifie selection and 
placing of lamps, and the = increased 
use of indirect svstems of illumination. 
The latter have been developed to a 
high state of perfection and are he- 
coming mueh more commonly used in 
pubhie buildings as well as commercial 


A modified form of indi- 


structures. 
lamps are 


rect lighting, wherein the 
Placed above a eeiling of clear or eol- 
ored diffusing glass, has been used in 
several large interiors with most excel- 
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lent results and bids fair to find more 
extensive application where the archi- 
tectural conditions permit. A truly 
wonderful installation of this sort in 
which active use was made of the color 
values in flaming-are, nitrogen-tube, 
mercury-are and tungsten lamps to 
produce some strikingly beautiful color 
effects, was completed in the Allegheny 
County Soldiers’ Memorial at Pitts- 
burg. This shows the remarkably va- 
ried artistic results that may be 
achieved by electric lighting and con- 


stitutes a masterpiece of illuminating 


engineering. 
Space does not permit more than a 


It would be difficult to single out any 
particular achievement in the progress 
of electric traction development made 
during the past vear, as the advance- 
ment has been general in all depart- 
ments. However, while the past year 
has not been characterized by the large 
number and magnitude of its electric 
railway installations, some of those 
made are of special interest as giving 
indication of the development of the 
industry along new and broader lines. 
Taken altogether, it is conservative to 
state that the electric railway industry 
has made most important advances 
during the year just passed and is now 
entering into untrodden fields of great 
extent. 

The electrification of steam road ter- 
minals in and about large cities has 
been given increasing attention. In 
New York the magnificent terminal 
station of the Pennsylvania was opened 
for regular traffie by electric trains of 
that extensive system. The engineer- 
ing feats accomplished in driving the 
tunnels under Manhattan Island and 
the two rivers which flank it on 
either side and in erecting the monu- 
mental terminal station building have 
overshadowed in the public eye the 
electrical problems connected with the 
equipment of the tunnels for train 
operation. But if the art of heavy elec- 
tric traction had not reached its pres- 
ent development the enterprise would 
have been doomed to failure at the 
start. 

A new and powerful type of side-rod 
locomotive is used for hauling through 
trains. The decision of the Pennsvyl- 
vania to adhere to the 600-volt third- 


brief mention of the year’s progress in 
illuminating engineering. The most 
noteworthy features in this connection 
are the greater recognition that has 
been accorded to the principles of this 
science and art by the general public, 
the better appreciation of its great 
breadth of scope and wide ramifica- 
tion of interests, and the increased 
strength and more complete co-opera- 
tion of those active in providing higher 
standards of illumination. Only two 
things need be cited to illustrate these 
points; the first is the phenomenal in- 
crease during the year of something 
like fifty per cent in membership in the 
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rail system would indicate its general 
acceptance as a system possessing a 
number of advantages. The power 
generation and distribution system of 
this project do not differ in their es- 
sential details from other standard di- 
rect-eurrent third-rail installations. As 
an example of terminal and suburban 
electric operation the Pennsylvania 
and Long Island suburban systems 
rank first among the electric railway 
undertakings so far completed. 

The long awaited reports of the New 
York, New Haven & Hartford Railroad 
and the New York Central & Hudson 
River Railroad on the proposed electri- 
fication in the Boston metropolitan dis- 
trict was made public during the past 
year. An idea of the extent of the 
project involved is shown in the total 
figures of cost, which for the roads 
concerned, amount to over $40,000,000. 
Neither company 1s entirely opposed to 
the change to electric motive power, 
but each recommends its introduction 
gradually with subsequent extension 
as rapidly as may be consistant with 
the financial conditions and the pub- 
lic needs. 

In Chicago the chaotic conditions 
which have obtained for the past few 
years are but httle changed. That the 
public demands some definite action 1s 
shown by the appointment of a civie 
commission to investigate all phases of 
the question. The Chicago Association 
of Commerce, through a committee of 
prominent engineers, reported that 
electrification of Chicago terminals was 
entirely feasible from an engineering 
standpoint. To consider the financial 
aspect of the question a committee of 
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I]lumimating Engineering Society; the 
second is the remarkable series of lec- 
tures on illuminating engineering given 
during the fall at Johns Hopkins Uni- 
versity under the joint auspices of the 
Illuminating Engineering Society and 
the University and attended by over 
230 persons. The educational value of 
these lectures and the increased 
strength of the Society are bound to 
produce in the year 1911 a much bet- 
ter conception of the true principles of 
illuminating engineering and a much 
wider acceptance and application of 
them with material benefit to the eve- 
sight of the human race. 


city offivials was appointed by the 
mayor to confer with the associations’ 
committee. During the year, also, two 
more or less harmless ordinances were 
introduced in the City Council, but no 
other action has been taken. 

Main line electrification continues to 
progress. The decision of the New 
Haven Railroad to adopt the single- 
phase system on the Hoosac Tunnel di- 
vision and on its New York, Westches- 
ter & Boston line, announced during 
the year, is one of the most important 
developments. Practically no equip- 
ment has been subject to more adverse 
criticism and has been more stoutly 
defended than the present single-phase 
system on the main line of the New 
Haven road. The electrification of the 
Hoosac Tunnel and of the New York, 
Westchester & Boston line will prac- 
tically be equal, both in importance 
and mileage, to that of the present 
electrified main line, and the electrifi- 
eation of the Harlem River branch and 
of the main line from Stamford to New 
Haven together will be practically 
equivalent to twice the present elec- 
trical system. This project indicates 
that the present system of the New 
Haven Railroad has heen so satisfac- 
tory as to warrant its extensions. This 
road has also, during the past vear. 
added a number of new single-phase, 
multiple-unit trains. 

Single-phase operation has also been 
extended on the Spokane & Inland 
Empire, the Rock Island & Southern 
and the Chicago, Lake Shore & South 
Bend Railway. The latter road has 
had exceptionally good results with 
the operation of single-phase, multiple- 
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unit trains with unit-switch control. 
Eleven-car trains are handled at high 
speed without trouble. 

The Baltimore & Ohio Railroad 
placed in service during the past year 
two new direct-current electric locomo- 
tives for its belt-line service. These are 
similar in design and appearance to the 
Detroit River electric locomotives. On 
other roads noticeable advancement 
has been made in the extension of di- 
rect-current systems. 

In the interurban railway field 1,200- 
volt direct-current operation has been 
very successful. 
lower initial cost and substation ex- 
pense is not offset by added operating 
expenses. During 1910, for the first 
time rotary converters were operated 
in series for generating current at 1,200 
volts, both twenty-five and sixty cycles, 
with much success. Some of the not- 
able 1,200-volt installations which were 
placed in operation during the year 
are the Milwaukee Electric Railway & 
Light Company, the Washington, Bal- 
timore & Annapolis Railway and the 
Aroostock Valley Electric Railway. 

Many interurban lines have extended 
their systems, added new equipment 
and provided better travelling facili- 


ties. A marked movement for a bid 


The electric furnace continues to re- 
ceive the greatest attention from elec- 
trochemists. The principles of design 
are becoming better understood each 
year, and improvements are being made 
steadily. There is no general agree- 
ment as to the best type of steel fur- 
nace, but installations of various kinds 
continue to be made and the total num- 
ber now in use exceeds 100; while their 
introduction in this country for making 
the best grades of steel is becoming 
general. The induction furnace has not 
been so largely used in this country as 
abroad. The three-phase type appears 
to have advantages over the single- 
phase, and its more extended use may 
be looked for. 

The fixation of atmosphere nitrogen 
has made advances both from the com- 
mercial standpoint and as regards a 
knowledge of the process and of the 
best conditions of working. It has been 
shown that at a pressure of 200 atmos- 
Pheres and a temperature no higher 


Roads report that the. 


on freight haulage has been made by 
several roads which have installed 
heavy electric locomotives for this 
service. Prominent in this respect is 
the Galt, Preston & Hespeler Railway. 

In the street-railway world the most 
important happening was the conven- 
tion of the American Street and Inter- 
urban Railway Association at Atlantic 
City, at which time the name of the 
organization was changed to a more 
significant title. As usual a number of 
excellent papers were presented which 
indicate the advancement in this 
branch of electric traction. To the 
evidence of actual installation should 
be added these papers and discussions 
which, while largely describing appa- 
ratus already built and in operation, 
yet unfold to some extent the designs 
and plans under way for the present 
and immediate future. In this connec- 
tion some mention should be made of 
the excellent paper by George Westing- 
house, presented at a joint meeting of 
the American Society of Mechanical 
Engineers and the British Institution 
of Mechanical Engineers, in London. 
Mr. Westinghouse’s paper dealt with 
railway electrification and will be con- 
sidered a classic on this subject for 


many years. 


Electrochemistry and Batteries. 


than 000 degrees centigrade, nitrogen 
and hydrogen will combine chemically 
in the presence of a catalytic agent. 
This purely chemical method has be- 
come a competitor with the electrical 
processes. In the more usual electric 
apparatus for this purpose it has been 
shown that the operation is partly ther- 
mal and partly electrical. 

The manufacture of ozone is increas- 
ing and it is being widely used for ven- 
tilating purposes and for the purifica- 
tion of water. Yields have been ob- 
tained as high as 250 grams per kilo- 
watt-hour, representing a volume con- 
centration of 2 per cent. In this con- 
nection the use of the mereury-vapor 
lamp for the sterilization of water with 
ultra-violet light may be mentioned. 

The extension of electrochemical 
methods in the manufacture of a great 
number of products continues and 
these developments are too numerous 
to mention in detail. Among. them, 
however, the Whiting cell for the pro- 
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The past year has seen a great in- 
crease in the number of pay-as-you-en- 
ter cars on the city lines and many 
modifications have appeared. Improved 
tracks, roadbeds, car houses, stations, 
ete., have also been constructed and 
installed, particularly in Chicago. 

Gasoline-motor cars have been fur- 
ther developed to a certain extent, and 
the Southern Railway Company has in- 
stalled two of them on its system after 
exhaustive tests. 

The storage-battery car has under- 
gone a number of changes and improve- 
ments, and during the year replaced 
an old horse-car line in New York city. 
This type of car has also been operated 
with apparent success on belt lines of 
steam railroads. | 

In California, a trackless trolley line 
has been placed in operation, near Los 
Angeles, for transporting passengers 
from a strect-railway terminal to a re- 
sort. Reports indicate that the system 
is operating successfully. 

In the field of railway material 
greater efforts towards standardization 
were made. The claim for the inter- 
pole motor for street railways seems to 
have been fully realized. Line material 
has also been improved to a great ex- 


tent. 


duction of caustie alkali and chlorine 
from alkaline chlorides may be men- 
tioned. It makes use of a mercury ca- 
thode. 

The year has been unprecedented for 
the development of storage batteries. 
Several new: types have entered the 
field and important improvements in 
others have been brought about. Per- 
haps the most prominent feature in this 
line is the advent of the Edison alkali 
battery in its improved form. This is 
being widely applied to electric vehicles 
and street ears, its advantage being 
greater in these particular fields on ac- 
count of its low weight. It is stated 
to give over fifteen watt-hours per 
pound when operating at the normal 
rate, and the performance and life are 
said to be much superior to the first 
Edison battery. 

Another alkali battery has been de- 
veloped during the vear by Morrison, 
and is about to be placed on the mar- 
ket. This battery consists of an elec- 
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trolyte of potassium hydrate, a positive 
plate consisting of an oxidized amal- 
gam of copper and a negative plate of 
zine chromite. Twenty-five watt-hours 
per pound is claimed for this battery. 
It is said to be almost indestructible 
and the limit to its life has not yet been 
ascertained. It does not deteriorate 
with use and cannot be heated suffi- 
ciently to injure it. 

Among the lead batteries consider- 
able improvements are to be intro- 
duced. The well known Exide battery 
has been improved and a new form 
known as the Iron-clad Exide is just 
being put upon the market. The ad- 
vantages claimed for it are increased 
capacity per charge, much longer life 
and no necessity for cleaning. The 


It has been estimated only a frac- 
tion of one per cent of the electrical 
energy in use today is derived direct- 
ly from the chemical energy of pri- 
mary batteries. This shows the im- 
portance of prime movers in the gen- 
eration of electricity. Their develop- 
ment is practically of as much inter- 
est to electrical engineers as that of 
the generators which they drive. 

The most marked development in 
prime movers during the past year has 
been increase in capacity in nearly all 
types. This has been made necessary 
by the stupendous growth of the cen- 
tral-station business. As the demand 
on an electric supply station increases 
it becomes economically imperative to 
use larger generating units. If more 
powerful units were not available the 
capital investment in the generating 
plant would become prohibitive and 
the industry seriously curtailed. But 
engine and turbine builders have been 
equal to the occasion and have readily 
met the demand for more powerful 
prime movers. The capacity has now 
risen to 20,000-kilowatt machines and 
the end is not vet in sight. Predictions 
of 25,000-kilowatt units are already 
heard. Although marine engines long 
held the honor for size, prime movers 
for electrical purposes have for several 
years easily taken the lead and never 
to surrender it until mechanical energy 
will no longer be needed in the genera- 
tion of electricity. 

In reciprocating steam engines there 


Salom battery, which has been brought 
out during the year, makes a radical 
departure in the method of manufac- 
ture. In this battery the active ma- 
terials are produced chemically and are 
then incorporated under enormous hy- 
draulic pressure with a grid to form 
the active plates, which then require 
no forming. This battery has about the 
same capacity as older types of lead 
battery, but it is claimed to be much 
more durable and to retain its capacity 
better owing to the freedom from 
shrinkage of the active material. There 
is no disintegration of the plate and 
consequently no necessity to clean 
sludge from the bottom of the cells. 
Another new lead battery is the 
Hirsch portable battery in which there 


Prime Movers. 


have been for some time no marked de- 
velopments, although they continue to 
hold their own in smaller stations, such 
as isolated plants and those for the 
generation of direct current. It is also 
likely that they will be preferred for 
stations using exhaust steam for dis- 
trict-heating systems, because turbines 
give their best results when operated 
as condensing units. 

Steam turbines have received an 
enormous impetus during the past year 
both in extent of use and in capacity. 
The compactness of a turbo-generator 
unit makes it peculiarly suitable for in- 
ereasing the capacity of an existing 
plant without enlarging the building 
New plants are built with a minimum 
of capital investment. As a result the 
steam turbine is found in a surprising- 
ly large number of plants, the hori- 
zontal-shaft turbine being generally 
preferred except for the largest ma- 
chines. Although the largest machines 
actually in use have a continuous rat- 
ing of 14,000 kilowatts, there are now 
under construction five turbo-generat- 
ing units of 20,000-kilowatts capacity 
each at similar rating. This is surely 
a tremendous advance in the last de- 
eade, for in 1900 there were but few 
steam turbines in use. 

Exhaust-steam turbines are 
growing in favor, particularly as a 
means of inereasing the eapacity of ex- 
isting engine plants without material 
inerease in the boiler equipment. They 
have been installed in a large number 


also 
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are but two plates per cell which are 
placed horizontally. 

A new form of mercury rectifier for 
charging vehicle batteries has been 
brought out and in England an electro- 
magnetic rectifier has been put into ser- 
vice for which an efficiency of 90 per 
cent is claimed. It utilizes both halves 
ef the wave. 

Attention is being given to the proper 
methods of testing dry cells with the 
result that it is possible to choose such 
cells with greater consideration of their 
appropriateness for the use intended. 
A new primary cell has been brought 
cut in England, known as the Bleeck- 
Love. It is a two-fluid cell with an elec- 
tromotive foree of 2.7 volts, large cur- 
rent capacity, and constant voltage. 


of plants at minimum expense, with 
tritling interference in operation of the 
existing units, and with marked in- 
crease in the station capacity. A few 
new plants have been constructed 
Where they have even been installed 
right from the start as auxiliaries to 
engines driving direct-current genera- 
tors. 

The great attention directed to the 
development of water power has taxed 
the resources of water-wheel builders 
in keeping up with the demand for hy- 
draulic machinery of all types, both as 
to number and size of units and as to 
perfection of design so as to secure 
closer regulation and higher efficiency. 
American builders are now turning out 
hydraulie turbines fully equal in design 
and operation to the foreign makes. 
The capacity of these machines has 
been raised to over 20,000 horsepower 
and the governor mechanism has been 
materially improved. Further ad--. 
vances are to be expected, because the 
call for these prime movers is bound 
to increase with the exploitation of the 
water-power resources of the country. 

Gas engines have heen improved in 
many details of construction which 
have made them more rugged and serv- 
iceable machines. Larger engines are 
now also available, but searcely of a 
size that would make them active com- 
petitors as the prime movers of our 
large central stations. The great num- 
her of units that would be required in 
such a plant would necessitate a eapi- 
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tal outlay far in excess of what is need- 
ed for a steam turbine installation and 
the increased fixed charges and great- 
er labor costs would overbalance the 
saving from higher efficiency. In small 
plants, however, the conditions have 
generally been found the reverse and 
numerous installations of. gas engines 
and gas producers have consequently 
been made with highly satisfactory re- 
sults in such plants. An exception to 
this generalization is found in the great 
extension of gas engines for driving 
electrie generators in iron and steel 


mills. One of these power houses is 
nearly a fourth of a mile long, with 
some thirty-five gas-engine generating 
sets. As the blast-furnace gas used for 
fuel is in these plants a by-product, 
the operating costs are extremely low 
and make up for the excess of the fixed 
charges. 

The gasoline engine, although not a 
formidable prime mover for electric 
plants, deserves notice for the improved 
form in which it has been arranged for 
driving generators for farmers’ use, 


and in small isolated plants remote 
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from the lines of any electrical supply 
company. Such equipments are of 
value, despite their shortcomings, be- 
cause they popularize the use of elec- 
tricity and pave the way for the power 
company when it extends its lines. 
Wind power has also been utilized in 
such isolated locations, but much re- 
mains to be done in simple voltage reg- 
ulation at variable speed and in eco- 
nomical storage batteries before wind 
power will attain the prominence that 
its possibilities seem to point out for 


the future. 


General Survey and Manufacturing Statistics. 


In electrical machinery the tendency 
is for cheaper design, standard parts 
and higher temperature rise. Syn- 
chronous motors are displacing in some 
places induction motors in the larger 
sizes. Interpoles are becoming more 
and more popular, three-phase traction 
is receiving consideration, single-phase 
traction is becoming quite popular 
abroad and the three-phase commu- 
tator motor opens up a promising field 
for industrial applications. 

It is being discovered that high 
speed is not necessarily an index of 
economical design from the standpoint 
of first cost and recent studies in con- 
uection with the design of fairly large 
turbo-generators operating at about 
3,600 revolutions and generating sixty- 
cycle current indicate that it would 
cost practically as much for a machine 
for the same output operating at 100 
revolutions per minute. 

In turbo-generators the tendency is 
to improve the ventilation and increase 
the efficiency of the fans, and thereby 
reduce the loss and resultant tempera- 
ture rise due to great windage loss. 
The demand for high-voltage generat- 
ors has resulted in more careful pro- 
portioning of the insulation and it has 
been found that the same principles 
which have been applied to cables can 
he adopted to advantage in the case 
of the slot insulation of high-voltage 
generators. 

The grading of the insulation en- 
ables the designer to use a smaller 
quantity and he cean thus place more 
copper in the same size slot than would 
he the case were all the insulation of 


the same material. It also has the ad- 


ditional advantage that with the thin- 


‘though 


ner insulation the heat can flow more 
rapidly from the conductor to the out- 
side of the coil. 

The design of induction motors has 
been greatly influenced by the more 
perfect theoretical understanding of 
leakage in this type of machine. This 
has produced a decrease in the weight 
of the active material of the motor, 
which will make it still more impera- 
tive in the future that motors be cooled 
by forced ventilation. An interesting 
development in the induction motor is 
a line of small and moderate sized 
four-speed machines, for constant 
horsepower and variable horsepower 
proportional to speed of constant 
torque. The constant power motors 
are intended largely for machine tool 
work, while the constant torque motors 
have a varied application. Induction 
motors have been developed for chan- 
neling machines, due to the fact that 
the ordinary motor will not stand the 
heavy vibration and severe rocking ìn- 
cidental to this service. Another de- 
velopment is a vertical motor for driv- 
ing grinders in a cement mill, the bear- 
ings being designed to be practieally 
dust and grit proof. The Indiana Steel 
Company has installed two 6,000-horse- 
power induction motors and one 6,500- 
horse-power machine. These induction 
motors for use in steel mills are being 
called for to a considerable extent, al- 
it seems to be a tendency 
əmong quite a few engineers connected 
with these plants to abandon the use 
of alternating current in connection 
with small motors and to use motor- 
generator sets and direct current ma- 
chines for the smaller services. The 
induction motor has also entered very 


successfully into pumping, well-drill- 
ing, sanding and baling in the oil fields 
and several very interesting installa- 
tions have recently been made at the 
Coalinga and Bakersfield districts in 
California. 

The single-phase commutator motor 
is constantly gaining in importance, 
and has proved successful in various 
services. Series-wound railroad motors 
are operating satisfactorily on a num- 
ber of roads and the repulsion motor 
has also gained some ground. 

In addition to the invasion of this 
single-phase apparatus into the railway 
tield it 1s making new converts every 
day for the operation of elevators, 
printing presses, blowers and similar 
machinery. 

With respect to electrical machinery 
it might be well to cdll attention to 
some features connected with the de- 
sign of immediately auxiliary appa- 
ratus. A new line of lighting trans- 
formers in capacities of fifty kilovolt- 
amperes and below has been devel- 
oped. In these the primary connection 
board is so designed as to render im- 
proper connection practically impos- 
sible. The connection boards are sub- 
merged under oil and the proper height 
of the oil is plainly indicated on the 
inside of the tank. Large sturdy bush- 
ings are brought out at a short angle 
earrving the leads well away from the 
tank. These transformers are now be- 
ing huilt for transmission potentials 
as high as 80,000 volts. In the larger 
type station transformers larger units 
than heretofore have heen brought out, 
the largest built being three-phase, 
twenty-five eveles, 10.000 kilovolt-am. 


peres, and single-phase, sixtyv-eveles, 
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6,000 kilovolt-amperes. The general 
Electrice Company is now under con- 
tract to furnish a number of three- 
phase, 100,000-volt, 14,000-kilovolt- 
ampere transformers. On some of the 
larger units transmission voltages have 
been used as high as 138,500. Leads 
for these transformers have been tested 
at 330,000 volts with an entire absence 
of corona. Some interesting combined 
transformers and voltage regulators 


Development of heating apparatus 
has been making big strides and equip- 
ment of all kinds is being designed with 
closer reference to scientific principles. 
Many new appliances have been put on 
the market and are giving good results. 
In one make of apparatus the resistors 
are hermetically sealed within welded 
metal jackets. A water heating at- 
tachment for pipe systems has been in- 
troduced in which the heating elements 
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improved so as to require less power 
in operation. The construction of 
rheostats has been improved in details 
and automatically controlled field-rheo- 
stats have been made. 

An important development has been 
the extension of electrical applications 
in shipyards and on shipboard, electric 
power now being used for almost every 
conceivable purpose. In the printing- 
press field the tendency is towards mag- 


ESTIMATE OF THE VALUE OF ELECTRICAL AND AUXILIARY MANUFACTURES IN THE UNITED STATES 


ARTICLES. For THE YEAR— 
1906. 1997. 1908. 1909 1910. 
Arc lamps and appurtenances... ... cc ccc ccc cece ccc c cece eect eeseene $ 3,225,000 $ 3,150,000 $ 2.000.000 2,500,000 
Auxiliary steam plant for electrical installations, such as pumps, ' condens- 
ers, separators, feed water heaters, injectors, piping, etC.......sessss.> 3,275,000 3,100,000 2,000 000 8,000,000 
Bells, buzzers, push-buttons, call-boxes, annunciators...........ccc ee eeees 1,250,000 1,300,000 1,300,990 1,590,900 2,900,000 
Belting used in electrical plants TEITTE GEE tee E wate A Ae ie Gun ls RAs as 450,000 425,000 200,000 2 HO 200,000 
Boilers for electrical planta (water-tube) ......ccccecccscceccces 4 Grip ated ee 7,500,000 6,000,000 4,000,000 5,000,000 
Boilers for electrical plants (other than water-tube) Signa baht eara E Oaa 2,750,000 2,500,000 1.500.000 1.750.000 
Cables. underground, aerial and Ssubmarine........... cece eee cece e eee 22,000,000 18,000,000 10,000,009 11,000 000 
Carbons for lamps, batteries, brushes or other electrical purposes......... 3,500,000 3,500,000 2.250, 000 4,000,000 4.500.000: 
Cars and trucks for electric railWway8S.........esssscssesosssesosesesesooscseoo 11,750,000 8.650,000 6,960, NAON 7,506,000 ' 
Castings, copper, and other metals, used by electrical manufacturers...... ise dated Sits Vetere 390,000 BAN NDN 800,000 
Circuit-breakers ......ssssoesoosassseseessecesoseoseoo E EE EEST 1,790,000 1,675,000 a20 ou 1,200,000 1.350.000 
Conduits (underground) and similar material ........ssssosssssssseressses 2,900,000 1.700.000 500,000 700,000 "850.000: 
Conveyors, coal and ash, used in electrical plantS............e cease eeecees 900,000 775,000 490,000 425,000 500,000 
Cranes and hoists, electrically operated........... cc cee cece eee e eee e teens 6,750,000 5,850,000 3,500,000 4,590,000 6.000.000: 
Dynamos and motors, including parts of machines, boosters, balancers, ro- ee 
tary converters, motor generators, etc., and all motor applications, such 
as Ín automobiles, not specifically enumerated in this lHst........asesesse 74,000,000 2,500,000 50,000,000 70,0600 000 
Electroplating and other electrolytic apparatus not elsewhere specified... 1,009,000 1,000,000 1,000,000 1.100.000 1.000.000 
Electrostatic machines, induction coils, medical sets, etc.............e0ee. 550,000 500,000 500,000 "660,000 750.000 
Elevators, electric (mechanism oniy) ....c ccc ccc ce ecw ce ene twee een ceeee 5,500,000 4,675,000 1,600,009 2.000.000 9 600.000 
Engines, gas, gasoline or oil, used to drive electrical machinery.......... 3,500,000 4,300,000 6,000,000 9.000.000 moet 
Engines, steam (reciprocating), used to drive electrical machinery........ 13,500,600 12,000,000 9,000,000 12.900 000 
Fans, electrically operated and direct-connected.......... ccc wee e eee w ewes 1,575,000 1,850,000 1,106,000 1 50 000 2 000,000 
Firm-alarm apparatus, also burglar alarms, crossing indicators, etc...... 1,859,000 1,850,000 00,000 1.900.009 "800.000 
Fixtures for electric lighting.............. T oetS sale he ee WE a ee eer aw ee ah 5,300,000 7,590,000 81H 0 10. 000 00N 11.000.009 
Füses: - vive how se weiss nn oes pe eeee Ph ae Dee Mew wks seecees Ooo cere escene 900,000 1,209,000 TIN AND 1.000.000 1,159,000 
Glassware, electrical awe Rw Gece ISS SE ee MOS Se Raa we A ne nae ee ees Pe ee ree 900,000 1,450,000 2,000,000 9 500,000 3.000.900 
Heating and cooking apparatus, electrical. ........ cc. cece eee er err &50,000 1,100,000 1,060.000 1,590,000 2.000.000: 
Incandescent lamps (carbon or metallic filamentsS).......... ccc cee eee eee 8.600,000 10,000,000 11,000,000 14.600 000 f ' 
Instruments for measurement and meters of all kinds; also ground de- 
tectors, scientific and laboratory apparatus, photometers, Leyden jars, 
X-raåay OUt. OC i vsiedeeae soya eee ewe owls ba edes Va, E E eet sees Soke eS 5,000,000 5,000,000 2,000,000 2,250,000 2,400 N00 
Insulating material, fiber, tape, etC..... sce cccccccnncctacsececesscers re 2,300,000 2 850,000 1,700,000 2.500.000 5 7AA AND 
Insulators (glass and porcelain) ....esescsessueucsesesoseceseeesesseoseeness 2,19u,000 2,000,000 1,350,000 2 300,000 2 560,000 
Interior wiring supplies, as tubing, interior conduit, molding, junction etic 
boxes, rosettes, Outlet boxes, OfC..... ce cee cece eee reece cence eee eenees wee 3,900,000 3,500,000 2,220,000 3,000,000 2.500.000 
Liehitning: Arrestere: sicda tet ar Esgaen t ok imate ESA san dan ce harasses 525,000 500,000 975,000 400,000 500,000 
Mercury-vapor lamps ........ ee PR ee eT eee ee TA ee are 350,000 450,000 300,000 500.000 
Nernst lamps sce sina eetios ees Basia eee sw wee wa Re ek es EEE EEE ae EE 950.000 950,000 1,000,000 1.000,000 
Poles and wire towers, Cross- arms, brackets ANG: PINS esse ee hae ee ee 7,500,000 6,125,000 3,500,000 4,000,000 
Primary batteries .........sssesesseosessososesocrseesesesoeoseereesossseso 1,825,000 1,800,000 1,000,000 2,060,000 
Railway supplies, electric, such as trolleys and other contact devices, 
strain insulators, cross-overs, rail-bondS, e@tC......cccccecsscccsecvccees 3,000,000 4,000,000 2,200,000 3,000,000 
Rheostats, car controllers, motor starters; ClO. sceri eee eh yee ee sees ee ‘ 4,600,000 4,750,000 2,600,000 4,700,000 5.900,000 
Shafting, pulleys, clutches, etc., used in electrical generating plants....... 800,000 725,000 400.000 500,000 500,000 
Signs, electric ..........2000. Ne ee EE re PKCans coos tans E TEO ads daira Grae he 1,900,900 1,250,000 1,500,000 
Sockets, switches: -CutOuts 065 6s se 06 600 65 bina Boos 8 Sow eR ee eee eae wes re 5,500,000 6,500,000 4.000, 000 5,900,000 6.000.000 
Steam turbines used to drive electrical machinery......... SREB, Ee wie 8,000,000 8,000,000 7,000,000 12,000,000 
Storage batteries, including those used in automobiles........... cece eee eee 6,950,000 6,200,000 5.500.000 6,600,000 
Telegraph instruments and ApparatuB....... ccc c cece cece eee e eee ences 375,000 475.000 400,000 600,000 500,000 
Telephones, telephone switchboards and distinctively telephonic apparatus 28,500,000 21,000,000 15,000,000 15,000,000 
Third: rail for electric: TAaUWAYS.« <i66 coid ike te ceded Cee we eatin ee ewes 950,000 750,000 Race 1,600,000 
Transformers, Stationary © o6 4-65.46 b5.6 Gee Sb SO RKR SS EES RES 66 bn eRe O eS 6,850,000 5,500,000 3,025,000 4,000,000 
Waterwheels, used to drive electrical machinery ...........0.-ccecceces Mite 2,750,000 3,100,000 3.000.000 4,000,000 
Welding apparatus, electri s4..c6060cs eee ou tia oe SOROS OS 24s beeen ees 110,000 120,000 ss ovat Seah aa 159,000 200,000 
Wire, þare cw se caaid wise tian ein arenes eae eso ack © Disa usta taste ew Queue web Gar oe wR ee eos a tee 33,000,000 27,000,000 18.000,000 29 000,000 
Wire, rubber-covered ...... peace E A ees. E d Gilera da Dg heel a te oS ROde whale te Waters ant’ 14,000,000 16,500,000 11.000.000 12,000,000 
Wire, weatherproof ......ses.sssesesosesessoseosocsssososoeso> Pe E 15,000,000 15,000,000 9,000,000 10,000,000 
Wire, all’ other electrical «22.75.2403 dewewpawswks + atu ead Ha oe bow weeds 4,625,000 4,150,000 4,000, 000 5,000,000 
Wireless apparatus. o seeeer marie oaths Be esd ioe isha Bie tre Are a ek OMe oe ara aaa oN 475,000 425,000 500,000 500,000 350,000 - 
Miscellaneous, including switchboard frames and panels, signs and flash- 
ers, automatic stokers for electrical plants, wire guards, electrical tools 
and toys, projectors, solenoids, igniters for gas engines, waterwheel 
governors for hydroelectric plants, voltage regulators, electric drills, 
commutator compounds, lamp adjusters, shade holders, ete............. 6,000,000 4.060,000 eee 10,000,600 10.000,000 
aa E: O PIENE EEE E E E E E E E E E EEE TEA EA S E eee SEEN Bode $351,010,000 $315,920,000 $228,590.000 $304,225.000 $338.060,000 


have been built for the International 
Acheson Graphite Company, designed 
for use with resistance furnaces where 
it was necessary to handle 50,000 am- 
peres, and vary the potential from 40 
to 160 volts. A number of transform- 
ers for testing poreelain insulators 
have been built for potentials as high 
as 400,000 volts, and the General Elec- 
tric Company is now building a 750,- 
OCC-volt transformer for this purpose. 


consist of carbon rods whose circuit is 
closed when water is admitted to the 
cylinder. 

The tendeney in switehboard work 
has heen towards standardization, re- 
liability and simplification. Larger ca- 
pacities and increased voltages can now 
be taken care of by switehing appara- 
tus. The use of remote-control appara- 
tus both for switehboards and for rheo- 
stats is increasing. Relays have been 


netieally operated controls which allow 
for many refinements not possible with 
the manually operated controller. The 
eonstruction of iting magnets has un- 
dergone several changes, among whieh 
may be mentioned the development of 
a water-proof magnet. 

Klectrolvtie lighting arresters have 
viven good service in station work and 
may be said to have become standard. 


The use of Nicholson guard rings 
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around insulators has also met with 
great success. Improved types of pole 
insulators and pole switches have been 
developed. A new insulating material 
known as ‘‘protal’’ has been invented 
and a combination of this with bakelite 
promises to take an important position 
in the industry. This material can be 
pressed, molded and polished, is acid- 
and water-proof and has a dielectric 
strength of from 10,000 to 26,000 volts 
per millimeter. Important work upon 
the investigation of dielectric strength 
has been done, among which may be 
mentioned the papers of Whitehead, 
and of Steinmetz and Hayden. The de- 
sign of insulation in general has re- 
ceived much attention, particularly 
with reference to the use of different 
materials in layers in order to properly 
distribute the electric stress. 

Improvements have been made in the 
apparatus for photo-telegraphy and the 
electric properties of selenium have 
been further studied. <A type of sel- 
enlum whose conductivity decreases 
upon exposure to the light has been dis- 
covered by F. C. Brown. 

In the field of instruments many 
slight improvements are to be noted, 
involving permanency of accuracy, 
standardization of design and the in- 
creased use of manganin shunts. The 
Brooks deflection potentiometer has 
been made in commercial form and in 
England the Drysdale potentiometer 
for alternating currents has been 
brought out. The work of the Inter- 
national Committee at Washington has 
resulted in an international agreement 
as to the specifications for constructing 
the standard cell and for the operation 
of the silver coulometer, and the nation- 
al standardizing laboratories of the 
world have agreed upon a value of 
1.01830 volts for the saturated Weston 
cell at 20 degrees centigrade. The 
Bureau of Standards is now changing 
its unit of voltage and of current to 
this basis, which puts it in agreement 
with the units of the European coun- 
tries. Since each of these units has 
been made larger, the watt, which is 
defined by their product, is doubly in- 
creased and its value is now 0.16 per 
cent larger than in the past. 

The work of Dellinger upon the con- 
ductivitv of copper and its temperature 
coefficient, announced last spring, is an 
Important advance, 

In the field of electrotherapeuties at- 
tention should be ealled to the applica- 


tion in this country of Leduc’s method 
for anaesthesia by electricity. For this 
purpose a current interrupted at the 
rate of 20,000 times per minute is ap- 
plied to the nerve controlling the af- 
fected part. The application of high- 
frequency currents has also been made 
to the coagulation of the albumen in 
the blood and tissues, thus permitting 
surgical operations without shedding of 
blood. 

Attention may also be called to the 
work of the non-magnetic yacht Car- 
negie, which is continuing the magnetic 
survey of the Atlantic Ocean and in- 
creasing our knowledge of the distribu- 
tion of the earth’s magnetism. 

In the table on the previous page are 
given figures estimating the approxi- 
mate value of the manufactures of elec- 
trical and kindred apparatus turned 
out during the past year. These fig- 
ures have been compiled from data sup- 
plied by the leading manufacturers 
and engineers interested in these prod- 
ucts, and we take this opportunity of 
thanking very cordially those who have 
cooperated with us in the development 
of these statistics. 

Recapitulating into several groups 
the figures given in this table we are 
able to present in the following brief 
summary the comparative value of the 
electrical] output during the past two 


Joar 1909. 1910. 
Wires and cables........ $ 60,000,000 $ 68,500,000 
Dynamos and motors... 70,000,000 75,000,000 
Prime movers ........+. 33,000,000 38,500,000 
Telephone apparatus ... 15,000,000 20,000,000 
16,500,000 21,700,000 


Lamps of all kKinds...... 
Cars and trucks and 
railway supplies ...... 11,400,000 9,250,000 
Boilers and auxiliary 
steam plant .........- 9,750,000 11,350,000 
Batteries, primary and 
8,600,000 9,260,000 


secondary ....ssssssse i 
Poles, etC .essssseseross 4,000,000 5,000,000 
All other acces Sehr es 75,973,000 79,510,000 

Total <44e%n $oeeei kiria $304,225,000 $338,060,000 

—_——__—_»--@——___—- 


Tungsten Production in 1910. 

The production during 1910 of 1,824 
short tons of tungsten concentrates is 
helieved to be the largest annual out- 
put made by this or any other country 
up to date, although the total value 
of the product falls below the figure 
of 1907. The value of last year’s out- 
put was $832,992, while that of three 
vears ago was $590,048. 

Nearly all the tungsten is produced 
from fields in Colorado and California, 
and in the former state the Boulder 
field, which is the greatest producer, is 
situated. The seeond largest field is 
the Atolia field in California. Arizona, 
Washington and Nevada also contri- 
bute to the output. 
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ELECTRIC VEHICLES RIVAL 
GASOLINE CARS. 


BY HARRY WILKIN PERRY. 


Because there is little that is spec- 
tacular in the exploitation and use of 
electric passenger carriages the pub- 
lic is not inclined to follow the steady 
development and improvement in this 
field as in that of the gasoline cars, 
which are kept constantly before pub- 
lie attention by race meets, hill climbs, 
reliability runs, tours, and so forth. It 
seems to be the general impression, 
too, that there is little of mechanical 
interest in the construction of electric 
vehicles; that there is simply a battery 
and a motor, which the user is not ex- 
pected to know much about or bother 
with himself, and a controller handle 
to push when he wants to set the ve- 
hicle going; the rest is merely car- 
riage construction adapted to motor 
service. 

To a large extent this impression 
and the apathy resulting from it are 
due to the policy heretofore main- 
tained by thé manufacturers of electric 
vehicles themselves, who have sought 
to create the impression that the user 
really need not know anything about 
electricity and mechanics in order to 
run and take care of an electric car- 
riage. They have looked on at the 
many troubles that have beset the user 
of gasoline cars and rejoiced in the 
freedom from such annoyances en- 
joyed by purchasers of the carriages 
which they built, forgetting, no doubt, 
that it is one of the paradoxes of hu- 
man nature to love best that which or 
the one who gives the most trouble, 
and that man takes greatest interest 
in the thing that is most mystifying 
and calls for the deepest investigation 
and thought to understand thoroughly. 
If everybody could have skated on 
rollers, or ridden a bievele or driven a 
golf hall proficiently at the first trial 
it is safe to assume that no such great 
waves of enthusiasm for these sports 
would have swept the country, and if 
there were nothing mysterious and 
diffeult about the aeroplane and its 
operation much less would be read 
about flying machines in the publie 
press, 

With the eleetrie motor and eon- 
troller brought to a state of practical 
commercial perfection in street-rail- 
way service and a storage battery that 
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had already given satisfactory service 
as a portable vessel for the absorption 
and gradual discharge of electrical 
energy, it was a comparatively simple 
task to build these units in sizes suit- 
able for road vehicles and to assemble 
them on a running gear in such man- 
ner that they would be operative. The 
problem was greatly simplified by the 
fluid nature of electricity and the ease 
and safety with which it could be con- 
ducted through flexible wires around 
all sorts of bends without loss and the 
easy controllability of the volume of 
flow, rendering mechanical change- 
speed mechanism unnecessary. Hence, 
even the earliest electrics would 
usually run and were fairly depend- 
able. Their chief drawbacks were ex- 
cessive weight, low mileage per battery 
charge, bad designing and the use of 
poor materials which resulted in 
breakages. 

Since the first electric vehicles ap- 
peared, however, there has been a 
steady improvement in every detail of 
the design and construction, including 
the electrical equipment, until today 
the electric vehicle is the most reliable, 
cleanest, quietest, most easily operated 
and most elegant and luxurious self- 
propelled road vehicle in use. The 
efficiency of batteries has been in- 
creased and the weight reduced, the 
motors lightened and made more effici- 
ent and reliable, and improvements 
made in the running gear, and es- 
pecially in the methods of suspending 
the motor and transmitting the power 
to the road wheels, until now it is pos- 
sible to run 100 miles or more on a 
single battery charge with some elec- 
trics, to drive at speeds up to and ex- 
ceeding twenty miles an hour, to climb 
all ordinary hills and to make long 
trips, as from Chicago to New York, 
or New York to Boston, finding facili- 
ties all along the way for recharging 
the battery when necessary. 

. Such trips have been made by way 
of demonstrating the ability of the mod- 
ern electric vehicle and, indeed, some 
of the latest models of electric runa- 
bouts are such near imitations of gaso- 
line cars in outward appearance that 
it would take an expert to distinguish 
them on the street. However, it is 
recognized alike by the manufacturer 
and user that the electric vehicle has 
its definite limitations and that it is 
essentially adapted to town use, where 
the distances to be covered are not 
great, where the streets are paved and 


where there are charging facilities in 
the garage in which it is stored. It 
is particularly adapted to use for 
shopping, calling, attending receptions 
and other social functions and for go- 
ing to the opera and theater, as it 
lends itself admirably to the prevail- 
ing styles in fine carriages, such as the 
coupé, brougham, landaulet, opera 
’bus, victoria, stanhope, phaeton and 
runabout. It is a particularly good 
winter vehicle, because the closed 
types of bodies can readily be ar- 
ranged for inside operation, affording 
the person who drives it complete pro- 
tection from the weather. It is also 
an ideal machine for women to drive, 
as it is clean and safe and the manipu- 
lation of steering lever and controller 
makes no excessive demands upon the 
physical strength. For these various 
reasons it is becoming more and more 
the custom for men who own gasoline 
touring cars, high-powered runabouts 
and limousines to add one or more 
electric carriages to their garages for 
town service and for the use of the 
women of the household. 

Most of the leading vehicle-battery 
manufacturers have brought out with- 
in the last year or two so-called high- 
capacity batteries having a consider- 
ably greater amperage than the regu- 
lar batteries, so that it is possible to 
run a vehicle from twenty to twenty- 
five per cent farther at the same speed 
than with the older types of batteries. 
The new batteries contain a larger 
number of thinner plates than are used 
in regular batteries in jars of practi- 
cally the same size and weight. For 
example, one leading make of thin- 
plate battery discharges 64.5 amperes 
at a five-hour rate while the medium 
thick-plate battery with jars of similar 


size discharges seventy amperes at the 


four-hour rate, a difference of 42.5 am- 
pere-hours. 

The nickel-iron battery has also been 
perfeeted and is now available for use 
in any make oy eleetrie vehicle. It 
has a decidedly high efficiency, being 
very light in proportion to its ca- 
pacity ; it deteriorates very slowly and 
is extremely clean and easy to take 
care of. All that is necessary, aside 
from recharging which is required by 
all batteries, is to keep jars filled with 
pure water and to give the outside of 
the jars an occasional cleaning. A 
nickel-iron alkaline battery will run a 
vehicle nearlv twice as far as a lead 
battery of the same weight. 
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The introduction of improved bat- 
teries and high-grade steels, the reduc- 
tion of weight of driving motors and 
increase of their efficiency by the use 
of ball bearings on their armature 
shafts, and the use of a single motor 
instead of twin motors have combined 
to make it possible for all electric-car- 
riage manufacturers to cut down the 
weight of their vehicles very materially 
during the last two or three years, un- 
til now they compare very favorably 
in this respect with gasoline cars of the 
same styles. This reduction of dead 
weight relieves the battery of some of 
its work and the use of anti-friction 
ball or roller bearings throughout the 
transmission system and in the wheels 
still further relieve the battery, enab- 
ling it to drive the vehicle both faster 
and farther than formerly. 

Not only in these invisible points 
but in general outward appearance al- 
so and especially in mechanical opera- 
tion the electric vehicle has undergone 
a transformation. Gear drive from the 
motor shaft to the rear wheels was uni- 
versally abandoned when the change 
was made from double to single mo- 
tors, and now the standard form of 
tinal drive is by two roller side chains 
from a countershaft to sprockets on 
the rear wheels. The countershaft car- 
ries a differential gear, as in chain- 
driven gasoline cars, but the transmis- 
sion from the motor to the counter- 
shaft is by broad silent chain running 
over spur gears. All operative parts 
are incased and run in oil so that they 
are practically noiseless and wear is re- 
duced to the minimum. 

Among the very latest and most im- 
portant improvements in electric ve- 
hicles, however, is the introduction of 
shaft drive as in the majority of up- 
to-date gasoline cars. This construc- 
tion is worked out in several different 
ways, but in each it avoids the use of 
exposed driving chains, and it seems 
probable that the idea will be adopted 
quite generally by the builders in this 
year’s models and in those of subse- 
quent years. 

The average automobile user seldom 
exceeds thirty miles an hour or 150 
miles a day in the ordinary use of his 
car, even when he possesses a gasoline 
machine with greater capabilities, so 
the electrice vehicle would serve his 
purposes equally well. At the same 
time, the electric is much easier to take 
care of and less expensive to operate 
and maintain. 
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new 1,000-kilowatt, General Electric 
transformers, together with lightning South Fork of the Walla Walla River 


arresters and switchboard. This sta- in Oregon, about fifteen miles from the in Walla Walla, and many miles of pole 
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EXTENSIVE IMPROVEMENTS AT 
WALLA WALLA, WASH. 


BY W. B. FOSHAY, 


The Pacific Power & Light Company, 
which operates the plants at North 
Yakima and. Walla Walla, Wash., and 
has a power transmission line from 
North Yakima to Pasco, has just about 
completed the erection of a sixty-foot 
pole line between Walla Walla and 
Pasco, thus tying in the two prop- 
erties, so that service can be furnished 
from either point. This line is built 
for 66,000 volts, and there is a crossing 
at the Snake River, near Burkank, with 
a span of about 1,800 feet. This is 
made from towers, about 135 feet high. 
At Pasco will be located a switching 
station. 

A new addition, forty feet square, has 
been added to the substation at Walla 
Walla, in which are being installed four 
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tion also contains three transformers of city of Walla Walla. From this same 
750-kilowatt capacity, used on the plant there is a line to Freewater, 
25,000-volt line from the water-power Athena, Weston and Pendleton, Ore., 
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GENERAL VIEW OF WALLA WALLA RIVER PLANT. 


plant of the company, situated on the which is operated at 25,000 volts. Regu- 


lators will be installed at the substation 


in i 
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lines will be changed and rebuilt, in 
order to better serve the city. 

Walla Walla is noted for its beautiful 
trees, but from the standpoint of a cen- 
tral-station operator, this is not to be 
considered as anything to be glad 
about. For this reason, it 1s necessary 
to raise the height of many of the leads, 
and some $20,000 will be spent. this 
coming year in this work. The com- 
pany has opened up much new busi- 
ness, and during the coming year will 
install many new lines in and about the 
city for lighting and irrigating pump- 
ing. 

The substation is of brick, and is a 
very handsome structure. It is entered 
from the front, through large doors, of 
such dimensions as to allow any of the 
equipment to be easily brought into 
the station. On each side are the trans- 
former cells, nine feet square, fitted 
with iron drop curtains, and ventilators 
above. There are four cells on each 
side. On one side will be installed the 
four 1,000-kilowatt 66,000-volt trans- 
formers. On the other side three 750- 
kilowatt 25,000-volt transformers, and 
in the fourth cell on this side, three 
150-kilowatt 25,000/430-volt transfor- 
mers for operating a rotary for street- 
railway service. . 

The high-tension leads will enter on 
the roof for the 66,000-volt lines, and 
on the side for the 25,000-volt lines, 
coming down into transformer cells. 
The 2,300-volt leads will be taken 
through to the busses in basement and 
into the switchboard, which is located 
in the old portion of the building, which 
was put up about eighteen months ago. 
This is directly back of the transformer 
building, and the front wall of the old 
substation forms the partition between 
transformer room and engine room, in 
which is the switchboard. Besides a 
fifteen-panel board, there is a 300-kilo- 
watt railway rotary and an Allis-Chal- 
mers turbine of 1,000 kilowatt capacity. 
In the basement are located the auxil- 
iaries and condenser, which is a Wheeler 
jet condenser of the horizontal type. 

Back of this engine room, which 1s 
80 by 40 feet, is located the boiler room, 
which is about 40 by 50 feet and con- 
tains two 500-horsepower boilers, also 
heater and feed-water pump. 

This steam plant is used as an auxil- 
iary to the hydroelectric plant located 
on the Walla Walla River. Some five 
miles above the plant there is located 
a 40-foot diverting dam, from which 


the water is taken through an open 
flume for some 1,600 feet, and in this 
flume are located grates to prevent 
leaves and rubbish from being carried 
There 


into the closed barrel flume. 
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1,000-horsepower Francis-Pelton tur- 
bines. Direct-connected to the impluse 
wheel and to two of the turbines, are 
three 500-kilowatt Bullock generators. 
These are operated at 600 revolutions 


VIEW OF BARREL FLUME. WALLA WALLA RIVER PLANT. 


is some five miles of this 48-inch barrel 
flume, constructed of staves and encir- 
eled with one-half inch bands. about 
eighteen inches apart. There is the 
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per minute. There are two turbine- 
driven exciters. A new 1,250-kilowatt 
generator is under construction by the 
General Electrie Company, and will be 


INTERIOR OF WALLA WALLA SUBSTATION, 


usual forebay and penstock at the inlet 
to the descending flume at plant. This 
plant is operated at a head of 354 feet. 
The powerhouse contains one 500-horse- 
power Pelton impluse wheel, and three 


delivered in a few weeks for installa- 


tion on the extra Francis-Pelton tur- 
bine. 

There is an eight-panel switchboard, 
fully equipped, including a Tirrill regu- 
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lator. There are three transformer 
cells, each containing three 750-kilo- 
watt transformers. Three of these have 
just been installed, to give capacity for 
the new. generator to be installed. Di- 
rectly over these transformers is located 
the switching room, from which the 
25,000-volt lines leave the plant. There 
are twelve switches in this room, on 
the four lines, two of which lead to 
Walla Walla and two to the Oregon 
cities supplied. Here are also located 
the transformer switches. 

At Freewater there is a substation 
containing transformer for lighting and 
power service, also transformers and 
rotary for the interurban railway. At 
Athena is located a substation for light- 
ing and power service, from which the 
cities of Athena and Weston are sup- 


position of the National Manufacturers’ 
Association to meet the issue of em- 
pleyers’ liability fairly. 

‘‘There has just come to our notice 
further evidence that the man who 
owns the whistle and the employe who 
responds to it are getting together— 
that the great barrier that has long 
stood between these two is fast coming 


down. 
*‘ Here is the latest evidence: 


Christmas Notice to Our Employes. 
This company desires to express, in a 
substantial way, its appreciation of the ef- 
forts of its employes; especially to those 
who have been in its continuous employ 
for a long time. 

On Saturday, December 24, immediately 
after quitting time, each employe will please 
call at the office. . 

To such employes as are paid by the 
hour, who have been in continuous employ 
of the company for one full year, or over, 
previous to December 1, 1910, will be paid 


SUBSTATION OF PACIFIC POWER & LIGHT COMPANY, AT FREEWATER. 


piled. Another substation is located 
at Pendleton for supplying power and 
lights to that city. 

Walla Walla can receive power from 
either the 25,000 or 66,000-volt lines, 
and handle it through its transformers 
and feed in or out on any of the lines 
as desired. Thus a very flexible con- 
dition of operating is possible. 

>< 

A Fine Incentive to Community of 

Interest. 

The Detroit Times, of Wednesday, 
December 21, prints the following in- 
teresting editorial: 

‘‘A few days ago in this column we 
called attention to the signs of promise 
of a better and satisfactory relation be- 
tween the boss and the hired man, or 
between capital and labor, in the dis- 


a bonus, in cash, amounting to two per cent 
of all the wages paid them during the en- 
tire term of their continuous employment 
with the company. 

To such hourly rate employes as have 
been with us continuously since July 1, 
1910, a similar bonus of one per cent will 
be paid. 

To all employes, not stockholders in the 
company, who are paid by the month (and 
who therefore are paid during sickness 
and are given vacation periods with full 
pay), and who have been in continuous em- 
ploy since July 1. 1910, a cash bonus of 
one per cent of all the salaries paid them 


during the term of their continuous em- 


ployment will be paid. 
In cases where absence has been due to 


sickness or to temporary layoffs. the em- 
ployes will be considered as having been 
in continuous employment: but where a 
present employe has left our employ for 
any other cause, such employe will be con- 
sidered as a new hand, and the bonus will 
be based on wages or salary paid since 
last re-entering our employ. 

While this company cannot obligate itself 
to carry out this liberal policy in future 
vears. it is hoped that conditions may per- 
mit of a continuance from year to year. 
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It is hoped that this policy will tend to- 
wards making our force more permanent, 
and that it will induce employes to hesitate 
before leaving us for trivial or unconsidered 
causes, as the bonus received by some of 
our older employes will amount to very 
substantial sums, which will indicate the 
advantage of continuous employment. 


DETROIT INSULATED WIRE COMPANY 
(Signed) F. F. KELLER, President. 


December 17, 1910. 
“The striking feature of this Christ- 


mas notice by the company is its ad- 
mission in the closing paragraph that 
its motive is not altogether philan- 
thropic. 

“A working organization is nothing 
more nor less than a machine, which 
no wise operator meddles with when it 
is working satisfactorily and delivering 
results. 

‘‘The employe in a factory or in any 
line becomes more valuable the longer 
he serves and keeps in good working 
condition, just the same as the ma- 
chine runs more smoothly as the rough 
edges wear off its parts. 

‘‘The Detroit Insulated Wire Com- 
pany finds the machine is running to 
its satisfaction; it has worn smooth 
through the continuous connection of 
its parts and it intends to keep those 
parts, represented by the individuals 
who produce for the company, in good 
working order. 

‘‘We approve, as all must approve 
whose sincere interest is for a content- 
ed Detroit, on its industria] side, of the 
kind of oil the company has decided to 


use. 
“It certainly will not clog the ma- 


ehine. 

“While the company says to’ the 
men, ‘We give you this bonus so that 
you will not leave us and to insure our- 
selves against loss in the impairment of 
our organization and producing power,’ 
and thereby admits that the Christmas 
present is not given without the hope 
of benefit in return, isn't this a better 
and a wiser plan than that of the em- 
plover who holds back the pay for the 
first week or two weeks in the hope 
of gaining the same ends? 

“And while it tends to benetit the 
company, is not the employe benefited, 
especially the one of rolling stone tend- 
encies, the profits from whose labor and 


energy are expended between rows 


with foremen? 

‘‘ Appealing as it does to all branches 
and to all stations in the company’s 
factory. the seasonable remembrance of 
these employes should result in a better 
understanding all around and in a eo- 
operation that will prove helpful to 
both the recipient and the giver.” 
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The past year has been one of in- 
teresting progress in minor lighting 
matters, but has been marked by no 
sensational developments whatever. 
The lighting business has, from the 
standpoint of the central station, been 
rather prosperous. There has been no 
ground lost and a good deal gaincd, 
so that altogether the outlook is a 
cheerful one. The material of the 
lighting art has undergone no con- 
siderable modifications. The advent 
of the so-called wire-drawn tungsten 
lamp is a matter’ of considerable tech- 
nical interest, but it is somewhat early 
as yet to predict its effect as a whole. 
Tungsten is far from ductile at ordin- 
ary temperatures and the German ex- 
perimenters found great difficulty in 
making tungsten wire that would re- 
tain its ductility after it had been in 
use in an incandescent bulb for a hun- 
dred or two hours. Just how far the 
American makers overcome this parti- 
cular difficulty, how far in fact it is 
possible to overcome it, remains to be 
seen. It is not all improbable that 
some at least of the undesirable pro- 
perties of both tungsten and tantalum 
wire may be avoided by better meth- 
ods of purification. It is quite cer- 
tain that tantalum wire suffers from 
impurities and it is more than likely, 
considering the enormous melting point 
of tungsten and the difficulty of refin- 
ing it, that it also may be subject to 
similar faults. However this may be 
it is the pretty general experience of 
the usuers of tungsten lamps under 
whatever alias sold and by whatever 
process manufactured that the quality 
of the product has of late materially 
improved. In particular breakage in 
shipment has been greatly reduced and 
the percentage of early failures seems 
to be somewhat less tham formerly. 

It is worth noting that during the 
past year the tungsten lamps in smaller 
sizes, fifteen watts or thereabouts, 
have begun to appear in the trade and 
seem to be giving a fairly good account 
of themselves. The logical tendeney 
is toward the use of these smaller units 
in many cases, the psychological ten- 
dency always works in the direction 
of higher rather than lower candle- 
powers, so that it is not by any means 
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certain that these smaller lamps will 
come into considerable commercial use 
at present. At the other end of the 
scale the large tungsten units of 150, 
250 and even 400 and 500 watts have 
begun to make a considerable showing, 
particularly in the two smaller sizes 
mentioned. The eost of the larger 
sizes 1s so great that early breakage 1s 
pecularly discouraging and in the 
minds of many central station mana- 
gers the life of the Invandes- 
eent units is not sufficiently well dem- 
onstrated as yet to justify their use 
on any considerable scale. Neverthe- 
less, they are, like the smallest tung- 
sten lamps, useful additions to the re- 
sources of the art. The largest sizes 
are readily applied to the replacement 
of the smaller ares where for one rea- 
son or another it may seem inadvisable 
to retain them. 

Nothing much seems to have been 
heard of the helion lamp of late, rather 
to the regret of those engineers who 
were hoping for a high-effieleney fila- 
ment of somewhat more rugged charac- 
ter than any at present available. 

Incidentally it may be remarked that 
the tungsten lamps suffer from lack of 
intelligent standardization with respect 
to size and shape of bulb, and to fit 
them with proper shades is a task al- 
most sufficient to drive the illumina- 
ting engineer to drink. The bulbs of 
any given capacity of tungsten lamp 
vary as between maker and maker 
and as compared with the sizes of ear- 
bon lainps just enough to make the 
shades which fit one nicely wrong when 
used with the other, a difficulty which 
is made all the more exasperating on 
account of the tendency toward mak- 
ing the three smallest sizes of tungsten 
lamps all with bulbs of the same size. 
For instance, a certain excellent and 
widely used type of glassware gives 
an admirable effeet when used with 
one twenty-five-watt tungsten lamp, 
but inefficiently sereens another type 
of which the shape of the bulb and the 
depth of the bowl frosting is slightly 
different. The thoughtless observer 
might faney that he detected here a 
shrewd trade trick, but on the contrary 
the identity of the articles would, if 
make it perfectly clear 


big 


mentioned, 
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that the trouble was simply due to 
lack of foresight on the part of some- 
Incidentally it is quite impos- 
sible to fathom the reason for making 
the ordinary twenty-five-watt tungsten 
lamp just enough bigger than the old 
standard sixteen-candlepower lamp, so 
that the closed globes which fitted the 
latter will not fit the former. These are 
small matters, but they are as annoy 
ing as it would be to have three or 
four kinds of serew threads in com- 
mercial lamp sockets. Things of this 
sort will undoubtedly be remedied in a 
few vears but with the long experi- 
ence that has been had in the ineandes- 
eent lamp industry already they should 
never have oceured at all. 

In are lighting perhaps the chief ad- 
vance has been in the rapidily increas- 
ing use of the intensified are particu- 
larly for lighting in which exact color 
values have to be preserved. The in- 
tensified are is easily the most conve- 
nient illuminant for such cases, but un- 
til within the past vear it has been in 
this country rather in an experimental 
stage, although pretty thoroughly de- 
veloped abroad. The coming year 
should see great increase in installa- 
tions of these arcs which are not only 
singularly well adapted to their use but 
considerable more efficient than their 
predecessors. It is interesting to re- 
member that some of the earliest ex- 
periments in the intensified ares were 
tried in Chicago, although as a mat- 
ter of fact most of the subsequent 
development has taken place on the 
continent, until recently. 

Of flame ares a large number are 
now in service representing many 
makes, mostly foreign. There seems 
just now a tendency somewhat toward 
the use of the white flame carbons and 
the principal effort of the inventor is 
in the direction of longer life which 
has been conspicuously the weak point 
of these lamps in the past, and the 
outlook for longer life is now rather 
hopeful so that one may reasonably 
look forward to a decreased cost of 
carbons due both to improvement in 
life and to better facilities for manu- 
facture in this country. It may be 
added that the white flame carbons 
referred to are considerably more effi- 
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cient than the earlier examples so that 
the difference between the yellow flame 
and the white flame in luminous out- 
put per watt has been considerably de- 
creased. 

Perhaps the greatest progress in 
ares has been in the production of 
better and more efficient luminous arcs 
of the magnetite type. The old four- 
ampere magnetite are is of course still 
in considerable use, but lamps burning 
at six or seven amperes and even at 
nine and ten amperes are doing ad- 
mirably, and the former have been in- 
stalled in a number of cities with most 
excellent results. The great desidera- 

_tum at present is a good arc of the 
flaming or luminous sort adapted for 
use on alternating-current circuits. 

The titanium lamp, of which consid- 
erable hopes have been entertained in 
the last two or three years, has rather 
fallen into disrepute and the tendency 
now is to use magnetite ares with mer- 
eury rectifiers in its place. Without 
going far into the technical discussion 
of the difficulties with the titanium 
arc the substantial fact is that the 
best burning condition of the are has 
up to the present been secured only 
with current too small to ensure suit- 
able stability in operation. Jt is to be 
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hoped that a type of are so remarkable 
will be 
pulled out of its present difficulties. 

In street lighting it is pleasant to 
record a steady improvement toward 
better things. In a number of cities 
the activity of merchant’s associations 
has been displayed in greatly improv- 
ing the lighting of streets even where 
the city did not feel justified in in- 
ereased expense, and the cities them- 
selves are certainly moving in the di- 
rection of improvement. A good bit of 
somewhat flamboyant lighting by ares 
has been installed in which the illu- 
mination has been earried, chiefly by 
the use of double lamps, decidedly 
higher than even the severest require- 
ments of first-class street lighting 
would suggest. It is certainly better 
to overdo street lighting than to un- 
derdo it, vet by the exercise of discre- 
tion it is certainly possible to distrib- 
ute the light through the city more 
judiciously than has been the case in 
some recent Instances, 

The larger sizes of series tungsten 
lamps, say of 100 to 150 watts have 
demonstrated their usefulness in many 
instances and these lamps could replace 
with small added expense and with ad- 
mirable results those smaller units 


which were designed chietly to replace 
the old carbon street lamps. 

The improvements in street lighting 
by gas will undoubtedly help on the 
cause of more liberal electric lighting. 
In fact one is almost tempted to inti- 
mate that the invention of greatest 
benefit to the electrical business since 
the incandescent lamp is the Welsbach. 
It was not loved at its first coming, but 
it is perfeetly safe to say that without 
its competition central station lighting 
would today be on a smaller and less 
profitable seale than it ìs. 

The line of improvement most needed 
in street lighting seems to the writer 
not a matter of material but of its 
application, A better reeognition of 
the relative importance of streets from 
the standpoint of illumination is sadly 
needed. The popular tendeney is gen- 
erally toward an allowance of a certain 
sum per mile of street, whieh tendency 
always leads to medioerity and results 
in important streets being too little 
lighted and unimportant ones alto- 
gether too much lighted. There is no 
more need for hghting all the streets 
of a city all alike than there is for pav- 
ing them all alike and when this fact 
is recognized the seeret of efficient and 
economical lighting reveals itself. 


Incandescent Lamps in 1910. 


The progress of the incandescent lamp 
in 1910 should be prefaced by a per- 
spective glance at the history of this 
lamp. 

The carbon incandescent lamp may 
be said to have been the basis of the 
electrical industry. Beginning some 
thirty years ago, the incandescent and 
the are lamp were, for many years, 
practically the only consumers of com- 
mercial current. The carbon ineandes- 
cent lamp is to-day used in larger num- 
bers than any other electrical device; 
it is used by more people, and through 
it the publie has had its most intimate 
and familiar acquaintance with the use 
of electricity. Furthermore, the car- 
bon lamp through which electrie power 
became commercial and which still 
holds important rank, has changed but 
little in all this period. Its form, size 
and appearance have not materially 
changed and the ordinary observer 
would note but few differences between 
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the earhest lamps and those of to-day. 
Improvements have been made in meth- 
ods of manufacture. resulting in more 
efficient and vastly cheaper product. 

During the past few years, the tung- 
sten-filament lamp has been introduced, 
and its use has been rapidly extend- 
ing during the past year. Along with 
the new type of lamp has come a gen- 
eral impetus, not only to the manufae- 
ture of incandescent lamps, but to a 
study of the methods of using them. In 
connection with this general survey the 
following points are to be noted with 
regard to the reeent advance in the 
manufacture and use of incandescent 
Jamps: 

1.—Rule-of-thumb methods are rapid- 
lv giving way to scientitie methods. 
Incandescent lamp manufacturers are 
depending more upon the scientifie ex- 
pert than the individual experience of 


older foremen. Scientifie research and 


development work are leading to modi- 


fications in old processes, and the estab- 
lishing of new methods. They are find- 
ing a large use for scientifically trained 
young men, and on the other hand, col- 
lege graduates are finding an enlarging 
field of possibility as selentitie experts, 
as manufacturers, and as commercial 
illuminating engineers in connection 
with the ineandescent lamp industry. 

2 —The increasing exeellenee and the 
intelligent appheation of the 


more 
particularly ìn 


metal-filament lamp, 
sizes larger than the ordinary earbon 
lamp, is greatly extending the field and 
the usefulness of the ineandescent 
Jamp. 

3.—The inereased knowledge of the 
metal tungsten and the improved proc- 
esses of manufacture are producing 
eommerelal lamps of greater unifor- 
mity, higher efficiency, and greater 
strength. The effort toward a practi- 
cal single, continuons filament, instead 
of a number of hair-pin shaped loops, 
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has met with commercial success by 
one manufacturer, the Westinghouse 
Lamp Company, which has also de- 
vised a method of securing the two 
ends of the filament to the leading-in 
Wires in such a way as to avoid rigid 
joints while securing ideal electrical 
contact. This type of construction in- 
sures a remarkable gain in the me- 
chanical strength of the filament in 
the lamp. 

4.—A great Impetus has been given 
to the scientific study of illumination, 
particularly with reference to the ef- 
fective distribution of hght through 
the proper placing of lamps, and the 
use of efficient reflectors. This has 
been brought about largely through 
the use of tungsten-filament lamps of 
candlepowers intermediate between 
the carbon lamps and the are lamps, 
which have afforded a means of eco- 
nomically replacing the are lamp by 
several units of less intensity. thus se- 
curing superior illumination in large 
interiors. 

5.—The active interest presumably 
inspired or largely promoted by the 
interest in metallic filament lamps, 
resulted in the phenomenal course on 
illumination held at the Johns Hop- 
kins University with an attendance of 
over 200 for two weeks. 


Just as the dynamo, the are lamp, 
the incandescent lamp, metal filaments, 
alternating-current transmission, wire- 
less telegraphy, the storage battery, 
and other typical inventions, all passed 
through a short period in their history 
during which they developed rapidly 
from a well-known but undeveloped 
device to a very practical and highly- 
perfected commercial article, so it may 
be said that the electric furnace is at 
the present time going through a sim- 
ilar period of rapid rise in the history 
of its development. Like the others, 
before their period of rapid develop- 
ment, the electric furnace is not a new 
device; it has long been known in its 
crude form and, in fact, has been used 
commercially for many vears in its 
simple forms; but it was only compar- 
atively recently that the principles un- 
derlving the proper designing, propor- 
tioning, construction and operation be- 


6.—The intelligent attitude of man- 
ufacturing companies, both of lamps 
and of reflectors and similar appli- 
ances toward the problems of illumi- 
nation is resulting in a general cam- 
paign of education among the users 
of lamps. Centra] station managers, 
architects, and the general public are 
awakening to a realization of the new 
era which is opening in illumination. 
This has been accompanied by a note- 
worthy advance in the use of lamps 
in various industries in which the suit- 
ability of metal-filament lamps for gen- 
eral use is being demonstrated. 

7.—There is an increasing use of in- 
candescent lamps. A railroad com- 
pany which is one of the largest users 
of incandescent Jamps in the country, 
now consumes twice as many lamps as 
it did two vears ago. 

8.—The new relation between the 
power used and the light produced, 
which is brought about by the tung- 
sten-filament lamp, is having an effect 
upon central station income which is 
awakening a new interest in the. rate 
and method of charging for electric 
service. As the whole matter of some 
sort of charge for electrice power, other 
than a uniform kilowatt-hour rate ir- 
respective of the amount of power 
used or the time of its use, is of great 
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gan to be more clearly understood and 
are bringing it within the sphere of 
engineering. 

Electric furnaces of the not very dis- 
tant past may be hkened to the dy- 
namo of the late seventies and early 
eighties, when the only way to build a 
dynamo was to buy or borrow the best 
machines, test and measure them, make 
as good a guess as one could as to 
ways for overcoming their faults, sug- 
gest a few new theories and then end 
up by copying the older machines, 
making whatever improvements that 
cut-and-try methods showed were 
good, discarding those that were found 
to be bad. Such a thing as predeter- 
mining the proportions of a dynamo 
for a given duty on a rational basis, 
as could be done with a steam engine, 
for instance, was unknown; the best 
one could do was to determine by pro- 
portion what the dimensions of a larger 
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lmportanve in the extension of the 
use of electric power, it is fortunate 
that the tungsten lamp is foreing its 
consideration, 

9.—The relation between good il- 
lumination and human effielency is be- 
Ing recognized. Illumination is not 
merely a physical problem, it is also 
physiological and psychological. The 
good-cheer whieh bright surroundings 
brings, stimulates to aetivity in marked 
contrast to the depressing surround- 
ings Which poor light produces. This 
has a distinet commercial value in the 
office and the workshop. Men are able 
and willing to do more work and bet- 
ter work with good heht—hght good 
not merely in quantity, but in quality 
and in location and distribution. Only 
a few cents additional cost per day 
may change poor lighting to good light- 
ing and increase greatly the output of 
high paid emplovees. 

The advancing scientifie study of il- 
lumination, the improved lamps and 
aeeessories Which are becoming avall- 
able with their enlarging field of eff- 
cient application and the growing ap- 
preciation of the social and economie 
value of good illumination, are factors 
by which the incandescent lamp has 
contributed in 1910 toward the new 
era in illumination. 


machine would probably have to be, 
from those of a smaller one, or the re- 
verse. 

It was even thought, in its earlier 
history, that a dynamo should have an 
Internal resistance equal to the exter- 
nal one, in order to give the greatest 
output, because this was the well 
known Jaw concerning the use of the 
then best known generator, the chem- 
ical battery. Some designers of the 
‘practical’? kind, who have no use for 
so-called ‘‘theoretical’’ work, tried 
their best to eliminate the counter elec- 
tromotive force of motors because they 
claimed it iņterfered too much with 
getting current through the motor. 
Many wasted their own efforts and 
other people’s money in trying to make 
a theoretically impossible commutator- 
less direct-current machine, so as to 
overcome the then serious commutator 
diffienl ties. 
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Others thought the only salvation 
was in the unipolar machine, one in- 
ventor believing he had accomplished 
it by merely omitting (mechanically ) 
one of the poles of a regular bipolar 
machine, which at least enabled him to 
‘all it a unipolar machine. The strife 
between the advocates of the ring and 
armature was acute; the 


the drum 
° on the arma- 


question of ‘‘dead wire 
ture was hotly discussed; some omit- 
ted the core of the armature, and so on. 

But the freak machines were soon 
eliminated by nature's effective meth- 
od, death. Engineers and scientists 
took hold to find out the true under- 
lying principles of the dynamo, espe- 
cially as to commutator sparking, and 


to deduce or discover the true laws for 


proportioning them; science and en- 
gineering triumphed over the older 
sipshod and expensive cut-and-try 
methods, with the result that the pres- 
ent dynamos and motors are a moni- 
ment to the skill of the educated en- 


gineer, There are probably no other 


_transformers of one kind of energy 


into another which are as highly ef- 
ficient as the dynamo and motor. 

The history of electrie furnaces bids 
fair to be a duplicate, at least to some 
extent, of this history of the dynamo. 
The early Siemens furnace, consisting 
of an are in an open, uninsulated eru- 
eible, undoubtedly could melt iron; one 
of the electrodes was hollow so that it 
could be water-cooled to near the end 
to keep it from melting away. It was 
a furnace, but in name only, and al- 
though it was an interesting device, ìt 
could not be called an engineering 
strueture. 

The patent office is full of patents 
for electric furnaces of the freak type 
which had evidently never been tried, 
and many of which would probably 
generate cooler and Jess useful heat 
than if a bon-fire were made of the 
paper on which they were printed; and 
it will probably never be known how 
many other applications for patents 
did not survive the death blow of that 
rile which permits the patent office to 
require a working model. 

The present era of the eleetrie fur- 
nace seems to be that period at which 
rapid development is taking place. The 
field for them has suddenly opened 
wide; everybody has new ideas; 
Whether they are wise or otherwise, 
the law of evolution coneerning the 
survival of the fittest will decide for us. 


The development is taking place in 
two distinctly different directions, that 
of the inventor, and that of the en- 
gineer or scientist. The inventor tries 
to devise new methods, devices or com- 
binations stimulated by the idea of 
keeping others from using them by get- 
seventeen-year government 


ting the 
The engineer and 


monopoly for them. 
scientist, stimulated by the desire to 
help each other, work out the princi- 
ples underlying the proper design, con- 
struction and operation, and freely 
contribute their results for the benefit 
of others. The work of both is im- 
portant, and the most valuable results 
are generally obtained when both co- 
operate. 

The inventor points out the possible 
combinations of elements; the engineer 
determines which of them are practi- 
Ideas whieh during one period 


cable. 
may be classed as 


of development 
freaks, may at another survive those 
which were at first thought to be more 
sound, The inelosed are lamp is a good 
illustrition. When shown at the Phil- 
adelphia exhibition in 1884 it was 
elassed as a freak; now it is fast re- 
placing its early competitor. The frail 
Welsbach mantle, wireless telegraphy 
and telephony are other illustrations. 
ideas should therefore 
on general principles; 
are worthy of consid- 


So-called freak 
not be ignored 
sometimes they 


eration. 
Fortunately for the development of 


the electrie furnace, there are no con- 
trolling basie patents; the field is wide 
open. Improvements in the form of in- 
ventions, as distinguished from design- 
ing and proportioning, are therefore to 
be looked for in details rather than in 


any radically new way of converting. 


electrie energy into heat other than by 
means of resistance, although other 
ways may be possible, 

Aside from the furnace itself, there 
is of course a very wide field open to 
inventors in devising new thermoehem- 
ical processes for treating materials 
with the aid of the electrie furnace, and 
it is in this direction that valuable im- 
provements may be looked for. 

Considering now the second braneh 
of the development, namely, that in 
which the engineer and scientist are 
eoncerned, as distinguished from the 
Inventor, it is probable that it is in 
this branch that the most important 
progress will be made in the immediate 


future. It is a simple matter to pro- 
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duce an are between two carbons, 
thereby getting instantaneously prob- 
ably the highest temperature which 
can be produced artificially on a com- 
mercial scale today, but such a device 
cannot or should not be dignified with 
the name furnace. Nor should it be 
called so when the arc is simply en- 
larged in scale. The same is true of a 
wire carrying a current by means of 
Which the volatilization temperature of 


the conductor can be produced in a 
To be a commercial 


verv short time. 
furnace it is necessary that it operate 
eontinuously, with reasonable certainty 
and with as few stoppages as possible ; 
also with the least possible losses, and 
with as little expert attendance as pos- 
sible. [t is here that the work of the 
engineer becomes important; it is for 
kim to determine how to design, pro- 
nortion and construct a furnace so that 
if may deserve to be classed among en- 
gineering structures. 

It is therefore in the careful study 
of the proper designing and propor- 
tioning and operation of furnaces that 
the greatest and most important prog- 
ress Is to be looked for today. And it 
may be said that development in these 
directions has only just begun. 

To caleulate proportions requires a 
knowledge of the physical constants of 
materials, such as their thermal and 
often also their electrical conduetivi- 
ties, more particularly at high temper- 
atures; also their specifie heats, the 
melting and often also the volatiljza- 
tion points; the combination energy 
when compounds are formed or decom- 
posed: the laws governing the various 


thermal phenomena, including the flow, 


convection and radiation of heat. 
Much, if not most, of this fundamental 
knowledge does not vet exist or is only 
erudely known, or perhaps even worse, 
as it has already been found in some 
eases that what we thought was known 
was actually wrong and had been mis- 
leading us. 

We must therefore not only learn 
new things, but even unlearn some of 


the things we had learned. It was. for 


instanee, commonly thought only a 


short time avo, that if the cleetrodes 
were good heat conduetors they would 
necessarily ebill the furnace product, 
and would therefore be wasteful and 


objectionable: this has sinee been 


shown to be entirely fallacious, as eop- 
per, for instanee, which is one of the 


best thermal eonduetors, is far less 
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wasteful of heat when used as an elec- 
trode material than the much poorer 
heat conductor, carbon. Carbon, which 
is perhaps the most commonly used 
electrode material, is now known to be 
one of the least economical as far as 
heat efficiency is concerned. 

Graphite was, on account of its bet- 
ter thermal conductivity, long consid- 
ered to be more wasteful in heat loss 
than carbon, when as a fact we now 
know that it is Just the reverse. 

It was commonly thought but a short 
time ago that by simply increasing the 
number of watts per eubie inch set free 
in the material it could be melted or 
even volatilized, no matter how infusi- 
ble it was, and that there was nothing 

„impossible about so increasing the 
watts. But we have since learned that 
this too is wrong, as it is a physical im- 
possibility to increase the number of 
watts set free in a channel of a liquid 
conductor beyond a certain limit, on 
account of the so-called ‘‘pinch’’ phe- 
nomenon; and this limit is a very posi- 
tive one, and is sometimes reached even 
at very low temperatures, so low in 
fact that 1n some cases even simple 
fusion cannot be undertaken commer- 
cially. 

It was long thought best to cool the 
outer ends of the electrodes, but it is 
now known that it would be economy 
of energy to heat them with a blast 
lamp as hot as other conditions permit. 
The size of furnace electrodes was for- 
merly based on current densities, while 
now it is known that this was a mis- 
take, and that current densities are no 
more a determining factor in calculat- 
ing electrodes than they are in caleu- 
lating transmission lines. 

These few illustrations show that 
there is still much to learn and some 
things to unlearn before furnaces can 

‘ be designed and proportioned cor- 
rectly. 

Moreover the electrical conditions 
under which large furnaces operate are 
in some respects so different from those 
encountered in the more usual applica- 
tions of electricity that new phenom- 
ena, not noticed before, may be ex- 
pected, and they may seriously inter- 
fere with the proper operation. As an 
illustration, the radial pressure toward 
the center, which we now know exists 
in all current carrying conductors, was 
not noticed until very large currents 
were passed through a relatively small 
liquid conductor in a furnace, and un- 


der those conditions this heretofore un- 
known foree beeame very powerful, 
enough so to actually part the metal, 
as though it were being pinched off, 
hence its name, ‘‘pinch’’ phenomenon. 

The passage of such large currents 
through mobile liquids which ean read- 
ily yield to forees, may produce still 
other phenomena than the one just 
mentioned. The mutual repulsion of 
two arcs in series with each other, or 
their attraction when in parallel, both 
ares playing on the surface of the 
molten material, may become serious 
in large furnaces. 

The passage of a large current 
through a liquid conductor in a mag- 
netie field is now known to make it act 
as though it had changed its specifie 
gravity, whereby, for instance, roek, 
aluminum and other light materials 
may be caused to float on water, or 
wood be caused to sink in mercury. 
Hence segregation favorable or unfa- 
vorable, may perhaps be produced in 
heterogeneous materials in a furnace, 
by the passage of a large current 
through it. The magnetie field of the 
current itself may become quite for- 
midable when the currents are so 
large. 

Such unexpected, though easily ex- 
plained phenomena, show that there 
are probably other things to be learned 
under these quantitatively new condi- 
tions, and that it may not be safe to 
base predictions on our knowledge and 
experience with currents under or- 
dinary conditions. 

To design and proportion an eleetrie 
furnace with the idea that it is a mere 
heater would in not a few cases lead 
to absolute failure. It is necessary to 
take into account whether the chemical 
reactions produced are exothermic or 
endothermic, that is, whether energy 
is set free or consumed by the ehemi- 
cal reactions. The latter is perhaps 
more frequently the case, as in the 
reduction of aluminum, iron, zine, ete., 
and presumably in the production of 
ealetum carbide: henee, if no allow- 
ances are made for it m the calcula- 
tions, the furnaee cannot possibly turn 
out the expected product. Here again 
the furnace engineer finds that there 
is a serious lack of knowledge as to 
this so-called heat of combination, 
without which he cannot predetermine 
the results. 

In the high temperature of the ear- 
bon are, compounds may dissociate, 
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hence on cooling they may recombine 
in a different way, forming undesira- 
ble products. The usually inoffensive 
nitrogen may even become chemically 
active at such temperatures. Here 
again there 1s a lack of knowledge of 
the dissociation temperature, the tem- 
perature of ares between other ma- 
terials than carbon, the relative chein- 
ical affinities at such temperature, ete. 

These few illustrations, and many 


more could be cited, show that what 


might be termed our knowledge of the 
selenee of electrie furnaees is still in a 
somewhat crude and undeveloped 
state. leat is a low form of energy to 
which all other forms tend naturally 
to degenerate; hence to simply produce 
heat from energy of the very high state 
of availability of electric energy is no 
difficult task, as nature tends to do it 
for us. But to do it commereially, 
Without undue waste, and so that it 
will produce the desired product, in- 
volves no small amount of knowledge 
and skill on the part of the engmeer, 
and it is in the acquiring of this knowl- 
edge that the development in electric 
furnaces is to be looked for at the pres- 
ent time. 

It is when the engineer ean prede- 
termine whether a desired furnace op- 
eration is possible or not, and if so. 
whether it 1s commercial, that much 
progress and less failures by the cut- 
and-try method are to be expected. Cal- 
eulations, when it is possible to make 
them with reasonable certainty, are 
generally far cheaper than blind eut- 
and-try methods. 

The eost of heat by fuel, per degree 
of temperature, inereases as the tem- 
perature rises; in fact a temperature is 
reached where the efficieney is zero; 
that is, where the material no longer 
gets hotter, the gases (ineluding the 
very large amount of the useless nitro- 
gen) carrying away all the heat gen- 
erated. With electricity generated 
heat, however, it costs no more to pro- 
duce a high-temperature calorie than 
oue at a low temperature. Hence a 
point must necessarily be reached up 
to which it would pay best to heat with 
fuel and beyond which it would be 
cheapest to use electrice heat, even 
though generated by coal, not to men- 
tion the sometimes very valuable ad- 
vantage of the possibility of a nentral 
atmosphere in the electrice furnace. 

Electrie furnaces are at present. and 
have been, in very successful commer- 
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cial use to produce probably thousands 
of tons of materials per day; hence, if 
they have been so successful in the 
present early state of their develop- 
ment, when our knowledge of their 
proper design, proportion and opera- 
tion is still in a rather crude state, the 
prospects, when the engineer has de- 
veloped them to the extent of perfec- 
tion to which he has developed the dy- 
namo, or even only approximating it, 
are very bright and encouraging. Al- 
ready a number of new and very valua- 
ble products have been produced in 


the electric furnace which could not 
have been produced otherwise; the 
probabilities that their number will in- 
crease are therefore very great, espe- 
cially when the furnaces can be de- 
signed to be less wasteful and more re- 
liable. As the greater cost of the heat 
is often the deciding factor, the im- 
portance of heat economy, hence good 
design, becomes very great. 

The great commercial importance of 
the electric furnace need hardly be em- 
phasized here, but as an illustration 
its effects on the wealth of nations like 
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Norway and Sweden are good exam- 
ples. The barren and unproductive 
but readily aceessible coast of the for- 
mer will at no distant date develop im- 
portant industries and bring great 
wealth to that country by the intro- 
duction of electric furnaces, the cur- 
rents for which can be so cheaply ob- 
tained from the innumerable water- 
falls. As for Sweden, with its great 
water power, the electric furnace bids 
air to bring back its iron industry 
Which it was in danger of losing due 
to the Inereased eost of charcoal. 


Trend of Electric Power Application in the Iron and Steel Industry. 


It is probable that the generated 
kilowatt ‘‘census’’ of January 1, 1911, 
and the installed motor-horsepower 
‘‘eensus’’ of the same date, for the 
iron and steel industry, will show as 
large a percentage increase over that 
of January 1, 1905, as that of similar 
statistics in any other industry. The 
curve of generated kilowatts for the 
six years preceding January 1, 1905, 
displays a lack of activity in electrical 
development in this industry. At ap- 
proximately this time, however, the 
curve departed abruptly from its pre- 
vious course. The percentage increase 
of generated kilowatts at the begin- 
ning of 1911 when referred to that of 
1905 is between 1,000 and 1,500 per 
cent. To assign the true cause for 
this condition would be quite difficult. 
Motors were used many years ago to 
drive mill tables and for miscellaneous 
purposes. It cannot be said, however, 
that these motors together with their 
controlling equipment when placed in 
the hands of the average steel mill 


operative of that time, constituted a 


very reliable operating mechanism. 


‘‘Delays’’—the bugaboo of the steel 
mill superintendent—were perhaps 
more aggravating than was the case 
with the more wasteful steam-engine 
drive which was replaced. Then too, 
time was necessary to overcome the 
usual prejudice towards a new form of 
power. Manufacturers of electrical 
equipment arose to the realization of 
the great possibilities for electrical 
power application in the steel indus- 
try. The standard railway equipment, 
which was perhaps the best to be of- 
fered at that time, did not possess the 
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ruggedness required for 


necessary 
A strictly steel-mill 


steel-mill service. 
design was perfected and steel-mill en- 
gineers and managers were not slow 
in realizing the advantages of electric 
power application with the new equip- 
ment. 

The gradual replacement of miscel- 
Janeous steam and hydraulic power 
was not difficult. The aggregate of 
this caused a material increase in the 
generating power station demand. The 
problem of operating the main rolls 
by motor drive was then attacked. 
The solution of the first few such 
problems resulted in installations so 
commercially desirable that in practi- 
cally all future new mills motor drive 
exclusively was and is specified. 
Where but a few years ago mills 
abounded in leaking and rattling 
small steam-engine and hydraulic 
drives, now but comparatively few re- 
main. Their high maintenanee and 
operating cost compelled their dis- 
placement as soon as a suitable elec- 
tric drive was available. Jn laying out 
new mills, ore docks, furnaces, or other 
department of the iron and steel indus- 
try an argument as to the kind of 
power drive seldom arises. The best 
possible method of electrie power ap- 
plication only is sought. Steam or hy- 
draulic power drives may safely be con- 
sidered a thing of the past in the iron 
and steel industry. 

Now, what may be considered as 
the trend of future development in 
eleetrie power applieation? The con- 
tinuation of the course of procedure 
outlined in the foregoing will continue. 
No hesitaney will be felt in the re- 


placement of existing wasteful steam 
drives for the main rolls and the use 
of electrie drive exclusively for all new 
mills.  Ore-handling equipment at 
present operated by steam power will 
be remodeled and electrie power sub- 
stituted. The same applies to the hand- 
ling of all other forms of raw material 
—coal, coke, limestone, ete. In order 
to keep pace with economies in other 
industries, the larger amount of hand 
labor which formerly existed in the 
steel industry and which exists to a 
considerable extent at present, must be 
replaced by efficient labor-saving de- 
vices, electrically operated. The blast 
furnace refuse—slag—is now used to 
a limited extent in the manufacture of 
high-grade Portland cement. <A valu- 
able adjunct to the iron-making in- 
dustry has therefore been established 
and its expansion with considerable 
rapidity is assured. All modern ce- 
ment-mill equipment is electrically 
driven. As this has proven so uniform- 
ly reliable and ceonomical no alteration 
need be anticipated and a large gener- 
ator and motor Increase is assured. A 
more consistent and increasing use of 


electromagnets for handling pig iron, 


serap, and finished material will be 


Witnessed, The existing commercial 
electromagnet Is a most versatile tool 
in the hands of the steel man. The nu- 
merous difficulties encountered in the 
daily operation of such magnets have 
been overcome and a reliable affair 
produced. Steam locomotives must al- 
so in time give way to those electrical- 
ly operated, 

The power demand for the foregoing 
will continue to be on an increasing 
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scale. It therefore becomes a vital ular mill. The temperature of these erating approximately 25,000 kilowatts 


problem to obtain cheap reliable gen- 
erated power. The first requisite of 
this is of course, cheap B. T. U. The 
average steel plant and particularly the 
combination iron and steel plant has a 
number of sources of such cheap B. T. 
U. A plant into which comes as raw 
material, ore, limestone, coke, and out 
of which passes finished steel product 
suitable for the contractor or other 
user, abounds in what until but a few 
years ago were considered as ‘‘ waste 
gases.” The blast furnace has its 
quota of waste gases with a heat value 
of 100 B. T. U. per cubic foot, created 
in the process of making pig iron. 
Sufficient surplus heat energy exists 
over local requirements, to permit the 
` generation of over 150 kilowatt-hours 
per ton of iron. The open hearth fur- 
nace has its waste gases available at 
approximately 1,200 degrees Fahren- 
heit. Sufficient surplus heat energy 
exists over local requirements, to per- 
mit the generation of more than fifty- 
kilowatt-hours per ton of steel. The 
various mill reheating furnaces have 
waste gases of considerable volume. 
The surplus available for electrie pow- 
er generation depends locally on the 
kind of finished product of the partic- 


waste gases is usually high, averaging 
well up to 1,000 degrees Fahrenheit. 

A further source of waste heat is 
obtained from existing steam engine 
exhaust, either that discharging into 
the atmosphere or into a condenser. 
The low or mixed-pressure turbine, with 
or without regenerator, depending on 
the local condition, readily utilizes the 
energy which the reciprocating steam 
engine cannot as economically digest. 
The energy from existing pumping 
plant exhaust may also he taken care 
of in this manner. A plant which the 
writer has in mind, in which all of the 
sources above enumerated are availa- 
ble, may be arranged to produce more 
than 75,000 kilowatts without requir. 
ing any coal for steam generating pur- 
poses. 

The operation of coke ovens supplies 
a vast amount of waste heat which 
may be utilized for electrice power gen- 
eration. The available power from this 
source may be considered approximate- 
ly 150 kilowatt-hours per ton of coke 
produced. This will of course vary 
with the type of oven, kind of coal, 
coking time, ete. A 300-oven plant 
producing 100,000 -tons per month 
would supply sufficient energy for gen- 


of electrice power. 

The iron and steel industry under ex- 
isting conditions of operation, thus has 
the means of obtaining a large amount 
of comparatively cheap power. 

A source of considerable electric 
power demand will be oceasioned by 
the installation of electric refining fur- 
nace plants. This type of furnace has 
been in commercial operation for some 
time and may be considered as no 
longer in the experimental stage. When 
one realizes that a 60,000-ton per month 
electrice furnace plant will require 
roughly 15,000 to 30,000 kilowatts, de- 
pending on the character of the work 
performed, an idea is obtained con- 
cerning what the future has in store 
in electric power application in the iron 
and steel industry. A still further 
view into the future brings up the 
problem of the electrice reduction of 
iron from the ore. This step may be 
conceived to he followed by a single- 
process method of electrical reduction 
of steel direct from the ore. The pow- 
er requirements for the realization of 
either or both of these problems would 
comprehend power-generating capacity 
compared to which present conditions 
are Insignificant. 


Electrical Progress in Great Britain During 1910. 


The year 1910 has been one of vic- 
tory for all classes of electrical illumi- 
nation. Everywhere the metallic-fila- 
ment lamp has been carrying every- 
thing before it, but the period of its 
temporary adverse effect upon the 
lighting load of electrie supply stations 
is not yet ended. The changing situa- 
tion has, in most places, been met with 
determination and with confidence in 
the future; by employing measures of 
continuous aggressive commercial de- 
velopment, opening public showrooms, 
using enlightened and adapted co-oper- 
ative publicity methods, altering 
charges so as to give an impetus to heat- 
ing and cooking business, the antici- 
pated increase in consumers has been 
secured. 

We have added new factories for 
making metallic-filament lamps in Eng- 
Jand, but how far we are equal to the 
abnormal demand while the change is 
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proceeding may, to some extent, be 
gathered from the fact that we are im- 
porting every month from Continental 
countries eleetrie lamps to the value of 
$300,000. 

Opinions vary as to the exact point 
that we have reached on the change- 
over Journey, but I may quote the view 
of an authority controlling many instal- 
lations of different sizes and classes in 
different parts of the kingdom, which 
is that the full effect of the adverse in- 
fluence has been felt so far as shops and 
business premises are concerned, while 
in private houses there still remains a 
wide field for superseding the carbon- 
filament lamp. 

Alterations of many kinds have been 
taking place in systems of charging 
here in the hope of securing small light- 
ing or heating consumers, with the 
desire to make the consumer pay more 
per unit so as to prevent too heavy a 


revenue drop; speaking generally, 
where higher rates have been intro- 
duced the wisdom of such a policy has 
been questioned. Municipal authorities 
have shown a great desire to supply 
house installations and wiring, and this 
has put a flea in the ear of the electrical 
contractors, Who have been waging war 
against rate-aided competition, though 
a dose of ‘‘unofficial conference’ chlo- 
roform has silenced the offending insect 
while efforts at compromise proceed. 
The subject has to be mentioned here, 
as it has been one of the outstanding 
controversies of the year. Very suc- 
cessful results have attended special ef- 
forts made at Liverpool, Eecles, Poplar 
and other places, to win the cottage and 
low-rental resident over to electricity 
as ‘‘the poor man’s light,’’ and at Aber- 
deen even the smallest cottages are now 
wired and fitted with metal-filament 
lamps. Similar progress is being made 
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by the *‘Fixed Price Light’’ arrange- 
ment that was announced early in the 
year. Marylebone has thrown out its 
line to catch additional load at desira- 
ble hours by offering a special rate for 
electric-vehicle battery charging (one 
cent per unit for a minimum annual 
consumption of 100,000 units), but this 
is a branch of electrical work in which 
England is lamentably behind. 

In electric lighting for streets and 
open spaces the progress of 1910 has 
been greater than in perhaps any pre- 
ceding year. The flame lamp and the 


high-candlepower metal-filament lamp. 


have superseded gas lighting in many 
places. 

Remarkable results have been attend- 
ing the serapping or overhauling of old 
plants in search of the more economical 
production of energy which the altered 
lighting situation has rendered impera- 
tive. The Grove Road Station (Lon- 
don), after its partial conversion to tur- 
bine working, reduced its total costs 
per unit from 0.97 pence to 0.44 pence 
(forty-four per cent saving). South- 
wark has found that by spending $35,- 
000 on turbine and condensing plant it 
can save twenty-five per cent in fuel 
charges. Hampstead, by spending only 
$90,000 capital, can effect an annual 
saving of $20,000. Edinburgh by erect- 
ing cooling towers is to save $17,500, or 
thirty-five per cent of its coal bill an- 
nually. St. Paneras, by pulling down 
old and extravagant boiler plant, and 
reorganizing its various works, finds 
that it can reduce its costs from 1.02 
pence to 0.69 pence per unit. Lan- 
eashire Electric Power Company, by 
spending $15,000 upon its power sta- 
tion, so increased its effivieney as to re- 
duce coal consumption by twenty per 
cent. Saltburn Electricity Works, 
Which started with gas-engine equip- 
ment, and replaced that by a steam 
plant, has superseded the latter by a 
Diesel oil plant, and its fuel costs, 
which, for gas, were never below 0.5 
pence, or for steam never below 0.6 
pence, have been only 0.172 pence per 
unit with an oil plant. At Rhyll a 
Diesel plant in supersession of early 
steam plant has reduced fuel costs 
from 0.9 pence to 0.2 penee per unit. 
These are samples of the kind of en- 
gineering reorganization that has either 
been carried into effect during the year, 
or is now in contemplation. 

New power stations installed during 
the year have ineluded that of the 
Westminster Electric Supply Corpora- 


tion at Horseferry Road, superseding 
the old Millbank works. A number of 
1,000-kilowatt turbines each drive two 
500-kilowatt generators in tandem, and 
the station is intended to contain 14,- 
000-kilowatt motor-generating plant, 
the motors working with three-phase, 
6,600-volt current supplied from a 
‘‘Joint’’ station, transforming it to 440 
volts. Dundee Corporation has opened 
its new power station at Carolina Port, 
of which a full description appeared in 
this journal. Here an extra-high-ten- 
sion, alternating-current, three-phase 
plant supplies current at 6,600 volts, 
fifty ecvcles, to three substations for 
feeding the three-wire  direct-current 
network at 400 volts for lighting, pow- 
er and traction. Good progress is be- 
ing made with the large power station 
of the Neweastle Electrie Supply Com- 
pany, which will ultimately be larger 
than that at Carville. The Company 
has been adding new substations in a 
number of outside districts in its area 
not previously served, and at Carville 
it has added a transforming plant (four 
4,000-horsepower) for meeting the in- 
ereased demands of collieries. The 


. South Metropolitan Electrice Light & 


Power Company has installed a new 
extra-high-pressure transmission instal- 
lation at. Catford, marking the adop- 
tion for the first time in England of the 
Scott system of transformation from 
two to three phase and vice versa. The 
Clyde Valley Power Company has 
added a further 5,000-kilowatt turbo- 
generator, bringing the total generating 
capacity of its two stations to 18,000 
kilowatts. This company has twenty 
collieries and a number of iron and 
steel and engineering works on its 
mains, while it also gives bulk supply 
to three towns. The General Post Of- 
fice has opened its power station and 


substations for the electrical service of 
its new King Edward Buildings in 
London. Bernard Samuelson’s Iron 
Works at Middlesbro, the plant which 
utilizes the exhaust steam from blast- 
furnace blowing engines, has been ex- 
tended, including two 1,250-kilowatt 
three-phase, double-flow, reaetion-type 
turbo-generators. Here the waste-heat 
owners and the electric supply com- 
panies are acting in co-operation. Brad- 
ford Corporation has added two 5,000- 
kilowatt vertieal Curtis turbine sets to 
give three-phase 6,600-volt current. 
Wednesbury Corporation has added a 
gas-driven plant (fed with Mond gas) 
to its steam-driven sets. Diesel and 
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suction plants are increasing in favor 
for small localities. Yorkshire Electric 
Power Company has added a fourth 
turbo-generator. It is now carrying its 
overhead line westward to serve a large 
cotton mill, collieries, etc., and east- 
ward at Castleford to supply a large 
colliery. Like most other power com- 
panies it has improved its position ad- 
mirably during the last year or two. 
At the Coltness Iron Company’s works 
at Newmains, a plant has been installed 
for utilizing the slag from the blast 
furnaces for cement making. Three gas 
engines (Cockerill-Westgarth) have 
been installed—two for blowing pur- 
poses and one for coupling to a 1,000- 
kilovolt-ampere three-phase slow- 
speed, revolving-field alternator, the en- 
ergy being used to drive the tube mills 
and conveyors, also the cement mill, 
which has a hormal output of 1,000 tons 
of cement per week. The West Hartle- 
pool Corporation is about to erect 
a second plant costing $85,000, near to 
the iron works of the Seaton Carew 
Iron Company, under special agreement 
for the use of waste heat from the blast 
furnaces, for generating purposes, The 
Fife Coal Company has been installing 
an extensive electrical power system at 
its Leven Pit. The Rosvth Naval Base 
station is using 30,000 units per week 
for various purposes in connection with 
the large operations that are proceed- 
ing there by Government contractors. 
There are nearly two-score traveling 
eranes, also concrete mixers, boring 
and pumping machines, and are and in- 
ecandescent lighting, as well as a stone 
quarry a mile away consuming 300 
kilowatts in stone-erushing operations; 
this installation comprises altogether 
eighty motors of three to eighty brake- 
are lamps. and 
The plant is run- 
uinge night and day. The Cornish Elee- 
trie Power Company, whieh has had to 
sleep for so long, is arousing, for the 
tin and other mines and works are now 


horsepower, eighty 
2.000 Incandescents. 


more promising as electrical users than 
at any previous stage of their history. 
The North Metropolitan Eleetrie Power 
Company is ‘‘striking oil,’’ for it re- 
ports an increase of 16.5 per cent in its 
business. Glasgow Corporation, being 
obliged to ereet an additional power 
station in order to prepare for the fu- 
ture, has secured land on which to build 
shortly. 

At Harrison Ainslie’s eolleries, where 
unforeseen diffenlties arose with the 
original eleetrie pumping installation, 
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torily that ten new electric pumps were 
ordered, making the plant the largest of 
its kind in the United Kingdom. The 
Manchester Corporation found a useful 
large consumer in the Brunswick spin- 
ning mill (the writer described the in- 
stallation in these pages at the time), 
which is one of the largest single-mill 
equipments in the country. The cor- 
poration supplies a 6,500-volt current 
for transformation to 400 volts, and 
there are thirty-seven three-phase in- 
duction motors (1,640  brake-horse- 
power aggregate). The management 
states that the more regular turning 
gives an improved quality of yarn, and 
a larger production from the same ma- 
chinery. A breakdown of an old main 
driving engine at Ravensthorpe Mills 
advertised the electric drive very ef- 
fectively, for by taking only ten days 
to restart the entire works electrically, 
a five or six months’ wait, which would 
have been necessary for the repair of 
the old engine, was avoided. The year 
has witnessed better headway in the 
electric equipment of works generally, 
including textile factories, flour and pa- 
er mills, dockyards, printing works, 
irons and steel works, ete. The iron 
and steel manufacturers have been 
somewhat aroused from their lethargy, 
especially at Sheffield, where a number 
of furnaces are now on the publie 
mains. For an English mill a large roll- 
ing-mill motor of 10,000 horsepower has 
been made for direet coupling to a thir- 
ty-six-inch cogging mill and finishing 
mill for rolling two and one-half ton 
steel ingots down to rails in one opera- 
tion without heating the billet. A 1,000- 
horse-power Ilgner motor-generator set 
with sixty-ton flywheel supplies energy 
to the mill motor which will reverse at 
the rate of thirty times per minute. 

In the tramwav field there is little 
progress to mention. The Bournemouth 
Corporation is replacing its conduit 
tramway by trolley, making its system 
uniform and far more economical and 
convenient to operate. Torquay sur- 
face-contact lines failed to secure a re- 
newal of their Board of Trade leense 
owing to unsatisfactory working, and, 
as a result of arbitration, the trolley 
will come there directly, though tem- 
porarily, the stud-contact cars are being 
allowed to run. The last piece of cable 
tramway has now disappeared from 
London. Highgate Hill having been 
electrified this vear. On the Woolwich- 
Eltham tramways (London), owing to 
the objection of the Board of Trade and 


the Admiralty to the use of overhead 
trolley with a single insulated overhead 
conduetor and return through the rails, 
two overhead wires have been placed 
to each track instead of one. Two towns 
are engaged in putting up overhead 
work for a trackless-trolley service; 
they are the first practical examples in 
the United Kingdom and will be 
Watched with great interest. There 
have been filed for Parhament to con- 
sider directly, more than a dozen 
schemes for running such ears in dis- 
triets not now served with tramways. 

In electric railway traction important 
events have been few. Beyond record- 
ing the decision of the London, Bright- 
on & South Coast Company to extend 
its single-phase line, and the experi- 
mental running, which is still in prog- 
ress in Scotland, of the Reid-Ramsey 
turbo-electric locomotive, there is little 
to say beyond a hope that the joint 
meeting of Amerivan and English me- 
chanical engineers in London in June 
will not be long in producing railway 
work for electrical manufacturers and 
contractors. 

Turning now to the industrial and 
manufacturing sides of the subject, 
there has undoubtedly been more busi- 
ness done than in several preceding 
years, but prices, especially of larger 
lines of product, have not improved, 
Notwithstanding the larger volume, 
there is still insufficient to oecupy the 
works to their full capacity, hence com- 
petition continues along its severe way. 
Manufaeturers have been endeavoring 
to counteract the effect of reduced 
gross profit by increased economies and 
by greater manufacturing efficiency, 
but these ends are gained easier when 
a works is fully oeeupied. One large 
manufacturer admitted, at his annual 
meeting, that his works had had to take 
a considerable amount of business at 
works cost in order to keep things go- 
ing. One gas-engine manufacturer has 
erected works specially for making 
large gas engines up to 3,000 horse- 
power in view of the big prospective de- 
velopment in that elass. A well-known 
eleetrical works has begun to make 
Bergmann turbines of the impulse type 
in England by arrangement with a Ger- 
man company. Rolling stoek makers 
eontinue to experience lack of orders 
for electrie ears owing to the smallness 
of the new tramway, operations, but 
they are looking for better things now 
that large numbers of ears should re- 
quire renewal. 
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The controversy of tariff reform and 
its probable effects on the electrical in- 
dustry, has been in full swing through 
most of the year, but none looks upon it 
as ‘‘a panacea for all the evils of cut- 
throat competition, insensate jealousy 
and excess of productive capacity from 
which electrical engineering works are 
at present suffering,’’ to use the words 
of one authority. The National Elee. 
trical Manufacturers’ Association has 
heen reorganized, New life has also 
been imparted to the Electrical Con- 
tractors’ Association. The committee 
for the Protection of Electrical Inter- 
ests has set itself up and is getting to 
work. The joint publicity committee 
of the various metropolitan electric sup- 
ply undertakers is hard at work driving 
into the head of the publie by means 
of literature, advertising, and so forth, 
the advantages of electricity for every- 
thing. The export eleetrical trade dur- 
ing the year has been growing, the in- 
crease in value being somewhere in the 
neighborhood of ten million dollars, as 
the result of greater activity by manu- 
facturers and agents all over. 

The Institution of Electrical Engi- 
neers has increased its membership to 
6,222, and during the year it has had 
the long-desired satisfaction of complet- 
ing its own home on the Victoria Em- 
bankment after long years of hospital- 
itv under the roof of the Civils. The 
Institution has been criticised for tak- 
ing too little interest in purely commer- 
cial and industrial electrical affairs, 
but, failing to obtain any alteration of 
pohey from the couneil, the parties con- 
eerned have set up an outside and sep- 
arate committee or association to over- 
wateh industrial eleetrical affairs. 

The law courts have been busier than 
usual during 1910 with electrical iti- 
gation. Metallie-filament lamp patents. 
the Ilgner patent, the G. B. surface- 
contact system, electric printing appa- 
ratus patents, train lighting matters, 
and now last of all radio-telegraph pat- 
ents, have all added to the occupation 
of lawyers, and in some cases the re- 
sults have been of considerable impor- 
tance, especially the declaration of the 
courts that the Hener patent for con- 
trol of electrically driven reversible 
rolling mills is invalid for want of sub- 
ject matter. 

Throughout the year a eontroversy 
has been proceeding concerning what is 
an equitable charge for an electricity 
department to make to tramway de- 
partment for electricity for tramway 
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purposes. The Municipal Tramways 
Association and the Municipal Elec- 
trical Association, as representing the 
respective departments, have been sit- 
ting as a joint committee considering 
the standardization of a method of 
charging for such cases. 

The new Society of Mining Electrical 
Engineers which has as yet a member- 
ship of 700 out of a possible 6,000 in 
the 4,000 collieries of the Kingdom, is 
trying to settle down to work to im- 
prove the status of colliery electricians 
and the safety of installations. 

Ten million dollars have been spent 
upon the extension of the underground 
telegraph cable system, and 123 new 
Post-Office telephone exchanges have 
been opened. The post office and the 
National Company are busily engaged 
preparing an inventory and valuation 
of the plant, ete., of the company pre- 
paratory to the State assuming control 
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at the end of 1911. The National Com- 
pany has 18,000 employees, 516,888 sta- 
tions, 1,569 exchanges; it 1s, therefore, 
not surprising that a staff of 300 is oc- 
cupied and will be for the greater part 
of this year (1911), on the valuation, 
cte. In its last complete year the Na- 
tional Company transmitted 1,362,000,- 
000 messages, an increase of thirty-nine 
millions, at a cost of 0.51 pence per 
message. The new Anglo-French cable 
with Pupin coils, four coils forming 
two telephone circuits, has been 
brought into service, and it is stated 
that the speaking value is improved by 
300 per cent. This event is regarded as 
marking a new epoch in submarine tel- 
ephony. The Post-Office has opened a 
large new telephone exchange at Glas- 
gow to fit in with its future telephone 
development schemes. The War Office 
purchased 300 sets of wireless telegraph 
apparatus for army use. 
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The efforts of pioneers in the use of 
electrolytic hypochlorite for sanitary 
purposes have been continued with suc- 
cess, and a wider application of the idea 
to the purification of swimming bath 
water and the sanitation of schools is in 
sight. In that much neglected field— 
electricity in agriculture—there have 
been interesting experiments conducted 
at several places, with remarkable re- 
sults.. At Evesham, experiments in the 
electrification of crops by running wires 
discharging electricity over fields and 
through glass-houses, have shown that 
the electrified marigold gave eighteen 
per cent, strawberries twenty-five per 
cent, and wheat twenty-nine per cent 
greater yield than non-electrified crops. 
On the growth of cucumbers in glass- 
houses the results were greatly in favor 
of electrical treatment. Experiments 
have been proceeding along the same 
lines at Bristol and in Scotland. 


The Year’s Electrical Developments in Continental Europe. 


In the present review of the progress 
which has been made in the various 
countries of the continent of Europe 
during the past year a number of en- 
terprises in the different fields of elec- 
trical industry which are the most im- 
portant in their scope have been se- 
lected and these will serve to show the 
general direction of affairs, although 
there are many others which we are 
obliged to omit. On the continent the 
most striking progress appears in the 
erection of hydroelectric stations and 
power lines, in electric traction, and 
electro-metallurgy. A satisfactory ad- 
vance 1s also noted in wireless telegra- 
phy, telegraph and telephone work and 
steam turbine plants. 

As regards hydroelectric plants, we 
note some of the recent enterprises. Jn 
Franee, the Energie Electrique Com- 
pany, which operates a large network 
in the Mediterranean region, has com- 
pleted the new Ventavon hydroelectric 
plant on the Durance River. At pres- 
ent it is operating four turbine groups 
using Thomson-Houston three-phase 
alternators, with a total of 24,000 horse- 
power. The power line delivers eurrent 
at 60,000 volts in the Marseilles district. 


There is some likelihood that the Rhone- 


Paris-power-line project will be carried 
out at no very distant date. A plant 
located on the Rhone near the Swiss 
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frontier would afford 120,000 horsepow- 
er, and this would be brought to Paris 
over a 250-mile 120,000-volt power line 
on the three-phase system. Extensive 
work is to be carried out in Germany 
on the Aar stream and several lakes. and 
there will be five separate turbine plants 
erected, giving a total of 140,000 horse- 
power. Another large plant in Germany 
will use the water of the Walchen Lake 
and when completed it will furnish 
40,000 horsepower. The great Rjukan 
hydroelectric plant in Norway is nearly 
finished at present, at least as regards 
the first station. The total fall of 560 
meters is divided between two separate 
plants, and the first 1s to contain ten 
turbines of 14,000 horsepower each. 
Taking both stations, about 250,000 
horsepower will be delivered. Naples is 
to secure a large amount of power from 
two plants on the Volturno stream, fifty- 
five miles distant. The second plant is 
added so as to bring the output up to 
20,000 horsepower. A 45,000-volt power 
line will work in connection with the 
new city steam plant of 6,000 horse- 
power. On the Cismone River in North- 
ern Italy is being erected a station which 
will be one of the largest in the country, 
giving 20,000 horsepower. At present 
there are erected three groups of 4,000 
horsepower. Venice, Padua and other 
eities will reeeive current from this sta- 


tion. It is to be observed that long- 
distance power lines for large cities are 
on the increase on the Continent. Thus 
for Madrid there will be run a 50,000- 
volt three-phase power line from a new 
plant on the Tagus, using four turbine 
groups of 4,000 horsepower. The dis- 
tance is about forty-five miles. Buda- 
pest is to take a supply from an af- 
fluent of the Danube. It is located at 
Soroksar and will give about 20,000 
horsepower. 

Extensive hydroelectrie plants are be- 
ing erected in nearly all the leading 
countries for operating power networks 
or for eleetrie railroads. For instanee, 
there will be several stations built in 
the Pyrenees region of Franee for elee- 
trie railroads. One of these is located 
at Eget and a 25,000-horsepower plant 
is to be erected at Soulon in the same 
district. The industrial region of St. 
Etienne now has a large power network. 
In addition to the St. Vietor steam plant 
there are two turbine stations lying at 
Olle and Riozonne. Another power net- 
work les near the Swiss frontier and it 
is to receive current from power plants 
at Cize and other places. In Germany 
three different streams, the Nagold, Ems 
and Wiirm, are to supply 60,000 horse- 
power for traction and lighting purposes 
in the Baden region. In Austria a 20.- 
000-horsepower station supplies the re- 
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gion of Innsbriick, and part of the cur- 
rent is used for electric traction. 

Regarding steam plants, the St. Denis 
station near Paris is now running the 
Brown-Boveri steam turbines of the 
10,000-horsepower size and has recently 
added a larger one of 15,000 horsepower. 
These machines are built at Paris by 
the Electro-Mecanique firm. The Lille 
tramway plant is using a 6,000 horse- 
power group.. In Germany the Essen 
station now has five groups of 7,500 
horsepower and two of 10,000 horse- 
power. Among others is the Rotterdam 
tramway plant is using a 6,000-horse- 
power. Many others might be men- 
tioned. 

Affairs are active in electric traction 
in all the leading countries. The state 
railroad department is engaged upon 
plans for running electric trains on the 
whole of the western suburban system 
which centers at Paris at the St. Lazare 
depot. An expenditure of $15,000,000 
will be needed. The suburban lines 
carry a traffic of 50,000,000 passengers 
per year. For the inner zone a three- 
minute service will no doubt be used. 
The recent opening of the North-South 
subway line at Paris gives a much-need- 
ed transit across town and connects two 
of the principal railroad depots by a di- 
rect route. It runs in a double-track 
tunnel except where it crosses the Seine, 
and here two separate tube tunnels are 
used. The new line adds to the already 
extensive subway network, for which 
other new sections are being completed 
at present, one of these starting from the 
Place de l’Opera. Paris now has two 
principal suburban electric railroads, 
one of these being the part of the Or- 
leans railroad, which uses electric trains 
as far as Bretigny. The second is a spe- 
cially built electric line running from 
the city to Versailles. ) 

The Paris-Lyons-Mediterranean rail- 
road company is interested in a project 
for a railroad section between Gap and 
Barcelonette, in the south, and it will 
be the first step in the international rail- 
road which is planned between Mar- 
seilles and Turin. One of the largest in 
France will be the sixty-five-mile section 
of the South railroads between Pau and 
Montrejeau in the Pyrenees region. It 
is intended later on to equip the en- 
tire 200 miles between Toulouse and 
Bayonne. Motor ears of 500 horsepower 
on the single-phase 300-volt system are 
now ordered from the French Westing- 
house firm. In Germany, electric trac- 
tion will be applied on the Freilassing- 


Berchtesgaden section of the Baden state 
railroads. Power is secured from a tur- 


‘bine plant on the Saalach stream. The 


Prussian state railroad is equipping the 
Dessau-Bitterfeld section and has al- 
ready ordered 900-horsepower electric 
locomotives on the single-phase system. 
The Bavarian government is to equip 
several lines, among others the Salzburg 
and the Garnisch-Griesen sections. About 
$2,000,000 will be applied to this work. 
A new subway line is to be built at Ber- 
lin and it will run across from north to 
south, costing about $12,000,000. Mat- 
ters are also active in Austria, and the 
railroad department has a special eom- 
mission looking into the question in or- 
der to secure the required data. Hydro- 
electrice power, whieh is plentiful in 
some regions, will be largely made use 
of. A suburban line is now running 
from Vienna to Baden. Single-phase 
current on the NSiemens-Nehuckert sys- 
tem is employed, using trains made up 
of motor cars. In the Tyrol, the new 
Trent-Male eleetrie road has fifty miles 
length and is run by the Trent hydro- 
electrice plant. 

The Swiss federal railroad adminis- 
tration is taking measures to build the 
second single-track tunnel for the Sim- 
plon alongside the first one, according 
to the original plans. About $5,000.000 
will be needed to carry this out. In the 
same region lies the new Bernese Alps 
railroad, which conneets with the Sim- 
plon line, using the double-track 
Loetsehherg tunnel to cross the moun- 
tains. The tunnel will hkely be finished 
next year, as seven miles out of eight 
and one-half total length are now fin- 
ished. Electric locomotives have been 
ordered from the Oerhkon and the All- 
gemeine firms, and they will be tested on 
the Spiez-Frutigen section, which is be- 
ing equipped for the purpose, in order 
to obtain running data. Among others 
we note the lines belonging to the Rhiti- 
sche railroad, which are to use electric 
trains. The Bevers-Schuls seetion is in 
eonstruetion, and also two other lines. 
Current is obtained from the Brusio 
hydraulic plant. A Ime is running from 
Martigny on the federal railroad and 
in the Rhone valley, to Orsieres. It fol- 
lows in part along the St. Bernard route. 
Along Lake Thun is to be run an electric 
line econneeting Thun with Interlaken. 

An extensive railroad line in Sweden 
to be operated by hydroelectric power 
lies between the Kiruna region and the 
Norwegian frontier. As much as 80,000 
horsepower for this and other purposes 


much) progress. 
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can be obtained from two hydroelectric 
plants. The line handles a considerable 
amount of ore from the Swedish mines. 

In Italy 2,000-horsepower locomotives 
will be used on the section of the Mont 
Cenis railroad near Modane. They are 
of the Brown-Boveri three-phase type, 
operated at 7,000 volts. A new railroad 
is running between Brescia and Salo 
with ten trains per day. using an elec- 
trie plant in Brescia. An eighty-tive-nule 
railroad will run between Rome and 
Frosinone, with a branch to Fraseati. 
We also note that eleetrie trains will be 
used on the existing railroad between 
Pisa and Marina. Sig. Alessi has pre- 
sented a project to the government for 
a tunnel through the Alps in order to 
connect Italy with South Germany by 
an electric road which will rival the St. 
Gothard line. The distance from Milan 
to Munich would be shortened by 100 
miles and over. 

A satisfactory progress is to be noted 
in the telegraph and telephone tields. 
In Paris, the telephone department is 
recovering from the effects of the dis- 
astrous fire at the maim central ex- 
change, so that it is too soon to expert 
However, matters are 
active in the way of running telephone 
lines so as to connect Paris with other 
cities. In eoncert with the German 
administration there is being run a di- 
rect line from Paris to Munich, and this 
will soon be im service. A line from 
Paris to Madrid has been decided upon. 
As there was no direet connection with 
Vienna except by way of Berlin, a new 
connection is to be made whieh will run 
by way of Frankfort. Between Franee 
and England is laid a telephone cable 
of a new type, and it runs from Gris 
Nez Cape to Dover. The French adinin- 
istration expects to lay a second cable 
of the same kind across the Channel be- 
fore long. The reeent telegraph and 
telephone congress held at Paris was of 
ereat interest. Mr. Carty’s account of 


the telephone progress in America was. 


of much value to European engineers. 

The question has been agitated ìn 
Germany as to putting the whole of the 
2.500-mile interurban telephone system 
underground. This would involve an 
outlay of $12,500,000, Professor Ebeling 
and also the Siemens-Halske firm claim 
that Pupin cables can be used without 
any special difficulty, and in fact there 
are already sueh eables working in the 
Westphalian region at present. The 
Ttalian government is taking measures 


to extend the telegraph lines consider- 
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ably and has voted a credit for this pur- 
pose. At St. Petersburg the telephone 
exchange will be increased so as to pro- 


‘vide for 45,000 subscribers. Among the 


new lines in Russia we note the Tiflis- 
Baku line and another running from 
Theodosia to Kertsch. Long-distance ex- 
periments were made between Stockholm 
and Paris at 2,500 miles distance with 
the new Egner-Holmstro6m transmitter 
with good results. 

The most recent figures show that the 
United States is far in the lead with 
6,620,000 subscribers. Germany has 
880,000, England 590,000, France 197,- 
000, Sweden 167,000, Russia 120,000, 
ete. Japan has 80,000 at present. 
Wireless telegraphy and telephony 
has made very good progress during the 
last year. The underground high-power 
station at the Eiffel tower is nearly fm- 
ished, and in it have been already in- 
stalled special apparatus which send 
time signals to ships every twenty-four 
hours at midnight. Captain Ferrie has 
been sending signals very successfully 
to the Clement-Bayard airship, and ex- 
periments are also being made with aero- 
planes. The warships Justice and Verité 
are equipped with wireless telephone ap- 
paratus on the Collin-Jeance are sys- 
tem and trials will be made in the Medi- 
terranean. Wireless telegraph appara- 
tus are mounted on two submarines ly- 
ing at Cherbourg harbor. 
that the government post at Boulogne 
on the Channel coast using the Bellini- 
Tosi directed-wave system is in success- 
ful working. The principal companies 
for wireless work in France are the 
Dueretet, the Carpentier-Rochefort and 
the Compagnie Francaise. 

In Germany the principal operations 
are carried on by the Telefunken Com- 
pany. The Nauen plant is increasing its 
range and now covers 4,000 miles to 
vessels at sea. Measures are being taken 
at Berlin to connect with the African 
colonies and the Pacifie possessions. The 
Zeppelin airship was used to exchange 
signals with the Nauen station, and this 


We also note 


could be done for thirty miles. Among 
new apparatus, the Peukert and the 
Polyfrequency apparatus are attracting 
attention. 

The Austrian navy has erected a large 
station at Pola on the Adriatic, which 
is one of the largest in Europe. * It is 
able to reach the wireless posts in Ger- 
many and elsewhere. Near Madrid will 
be erected a 300-foot tower for a high- 
power plant, and a second post is to be 
located at Ceuta. 

Various wircless control systems for 
torpedo or ship steering are being tried. 
The Gabet torpedo worked very success- 
fully on the Seine near Paris. Dr. 
Branly is also engaged on this work in 
the Mediterranean and we should men- 
tion the Wirth-Knauss boat-steering sys- 
tem whieh was tried at Nuremberg. 
Among new detectors we note the new 
Tegon electrolytic detector and the 
Rossi ‘‘convector,’’ also the recent ex- 
periments made at the Paris University 
by Professor Szilard. 

There is an increased development to 
be noted in regard to iron and steel pro- 
duction by electric furnace plants. In 
the plant at Tinnfos, Norway, there 1s 
produced iron which is equal to the best 
Swedish iron at the rate of three tons 
per day, and the cost is but 0.6 of the 
latter. Steel is also produced for 100 
franes a ton, where Swedish steel costs 
250 francs. Hydroelectric power is used 
here. A Grönwall furnace plant of 
2.500 horsepower is building at the 
Trollhattan hydreeleetric plant, and it 
will be used for experiments upon vari- 
ous kinds of ore. Another furnace of 
the same kind, using 4,000 horsepower, 
has been constructed in Sweden. Next 
spring there will be opened the large 
iron and steel plant on the Ilardongar, 
Norway, and it will have about 4,000 
Tests which were 


horsepower output. 
show 


made at fhe Domnarvfet. plant 
that the price of the iron will eompete 
favorably with that of the blast-furnace 
iron. In France the Girod steel process 
is used at the Ugine plant, with thirty 
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furnaces in operation, of the 300 to 800- 
horsepower size. The total capaeity is 
20,000 horsepower. A good part of the 
output consists of ferro-silicon, ehrom- 
lum, tungsten and other iron alloys. An- 
other plant at Bonnay, France, uses 
6,000 horsepower. The Girod process is 
also used at the Oehler works, Switzer- 
land, the Cockerill in Belgium and the 
Becher and the Oberhausen works in 
Germany. High-grade steel is being pro- 
duced by a Stassano furnace plant at 
St. Polten, Austria, and among others 
by the Hainault Metallurgical Company. 
Ín Italy there are a number of Stassano 
plants in operation at present. 
Aluminum manufacture has increased 
much of late. One company is operating 
the Neuhausen works (4,000 horse- 
power) and the Rheinfelden plant (5.000 
horsepower). It is to build two plants 
in the Rhone region, which will have 
60,000 horsepower available for such 
work. Jn the Mt. Blane region are a 
number of hydraulic plants belonging 
to French companies. Nine of these 
works have a total of 136,000 horsepower 
Aluminum is produced in the 
Auzat works. 
the 


available. 
Pyrenees region at the 
Owing to the great increase in 
French output it is thought that it now 
equals that of the United States and 
Canada. 

Plants for the manufaeture of nitro- 
genous products for fertilizing purposes 
are in operation in several countries. In 
the Seandinavian region the Birkeland 
and Eyde and the Sehonherr processes 
are used. Part of the great Rjukan 
140.000-horsepower hydroelectric plant 
is to be employed for both these prov- 
esses. The Pauling process is gaining 
eround, and it is used both in Austria 


in France. Two of these plants 


and 
Cvana- 


have 10,000 horsepower each. 
mide is manufactured at the rate of ten 
tons daily at a plant on the Belleville 
stream, France, using 11.000 horsepower 
in all. Other works for this produet are 
situated at Martigny, Switzerland, Piano 
d'Orte. Italy, and other places. 


Review of Electrical Patents of the Year 1910. 


The patents issued in any particular 
vear are not in all cases correct indices 
of prevailing conditions in the arts to 
which they belong. In general, how- 
ever, there is a relation between the 
current issues and the trend of develop- 
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ment, whieh can be readily followed. 
For example, the Welsbach osmium fila- 
ments were invented prior to 1898 and 
applications filed in that year; but the 
patents were not issued until a prac- 
ticable filament was actually developed 


and the market prepared to receive it. 
Thus the issue of the Welshach patents 
this year is, in faet, an indieation of 
the present stage of development, and so 


with many others. 
It would be impossible to make eom- 


ape ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


plete figures at the present time showing 
all the current development of electric- 
ity in the arts, because electricity is now 
as common as chemistry, its application 
being practically universal. However, 
we have in the Patent Office a very 
sharply defined and well arranged classi- 
fication of the patents relating to dis- 
tinctly electrical inventions. Of these 
there were 2,148 issued during the year 
1910, divided as follows: Generation, 
235; lighting, 288; signaling, 95; teleg- 
raphy, 163; telephony, 200; electric 
railways, 110; motive power, 226; con- 
ductors and insulators, 125; heating and 
rheostats, 124; electrochemistry, 210; 
medical and surgical, T; general appli- 
cations, 315. 

Judging from this distribution, the 
most active classes this year have been 
generation (which includes generators, 
meters, regulators, transformers, etc.) ; 
lighting and telephony, with electro- 
chemistry a close fourth. The number 
of patents in all the classes, however, 
shows to a certainty that our rate of 
development is still increasing, and 
that professional effort in this direc- 
tion is being fairly well distributed. 

A better idea of the work that has 
actually been done can be obtained by 
briefly reviewing the subclasses under 
each of the general classes. Taking 
these in the order in which they are 
named, we find the following distribu- 
tion: 

1.—Generation—Meters, 15; mag- 
neto-electric generators and parts, 99; 
transformers and induction coils, 17; 
regulators, 39; systems of distribution, 
57. 

2.—Lighting.—Incandescent lamps, 
20; systems, 5; sockets and keys, 113; 
arc lamps, 38; special features (de- 
tails), 22; systems, display, 13; X-ray 
apparatus, 8; mercury and other vapor 
lamps, 39; incandescing compositions, 
30. 

3.—Signaling.—Bells, 10; circuit 
closers, 32; burglar and other alarms, 
20; annunciators and annunciator sys- 
tems, 39. 

4.—Telegraphy. — Condensers, ð; 
keys, 3; repeaters, 3; circuits and sys- 
tems, 11; relays, 15; sounders, 2; fire- 
alarm systems, 39; reed telegraphs, 3; 
printing telegraphs, 7; multiplex, 1; 
quadruplex, 1; transmitters and mis- 
cellaneous, 10; autographic, 2; wire- 
less, 65. 

5.—Telephony.—Antiseptic protect- 
ors, 18; systems (circuits), 126; switch- 


boards, 13; telephone sets (instrument 
equipment), 83; relays and repeaters, 
9; testing devices, 1. 

6.—Electrie Railways.—Electriec rail- 
way systems, 47; supports and insu- 
lators, 25; telpher and towing, 2; trol- 
leys, 29; railways, general, 5; locomo- 
tives, 2. 

7.—Motive Power.—Steering and 
propulsion, 4; motors, 196; transmis- 
sion of power, 28. 

8.—Conductors and Insulators.—Con- 
duetors, 73; rail bonds, 7; connectors, 
4; insulators, 41. 

9—Heating and Rheostats.—IIeat- 
ers, 79; metal heating and working, 19; 
rheostats, 7; resistance elements, 19. 

10.—Eleectrochemistry.— Electrolysis 
(including apparatus and = processes), 
59; secondary batteries, 47; primary 
batteries, 24; synthesis and ozone, 22; 
carbides, 9; reduction, 14; electric fur- 
naces, 62. 

11.—Medical and Surgical, 7. 

12.—General Appliecations.—Eleetro- 
magnets, 16; lightning arresters, 27; 
igniting deviees, 25; circuit-breakers, 
28; cut-outs, 60; switehes, 140; sys- 
tems, safety, 12; special applications, 2. 

It will be observed that the most 
active subclass in the entire art is that 
of motors, with 196 patents under it. 
Of course this includes motors of every 
type, fer both alternating and direct 
current. <A closer analysis shows that 
of these 56 were alternating-current 
motors, 31 of direct-current type, 96 
patents relate to ‘‘hand-operating de- 
vices’’ for motors, and 26 relate par- 
ticularly to special designs for eleva- 
tors. 

The development in generation, rail- 
ways and, in fact, in all of thë other 
classes exeept telephony, has been nor- 
mal and general. There is more or less 
concentration shown in telegraphy on 
the subject of wireless, or wave-trans- 
mission systems, but this condition has 
prevailed for several years, and will 
probably continue until the art is fully 
developed. Reference will be made 
hereinafter to some of the important 
patents, which show that while no 
broadly new principles have been dis- 
covered, highly superior work is being 
done. In telephony, on the other hand, 
there has been an unusual stimulus 
since the beginning of the year, and in 
fact for several years; and this stimu- 
lus will probably continue until the ap- 
plication of automatic mechanism to 
switchboards and instruments has 


reached a much higher stage than at 
present. The patents listed above un- 
der “Telephone Systems’?  inelude 
among others the following: 

Composite systems, 5; composite fire 
and police systems, 7; muliplex sys- 
tems, 1; automatic systems (of whieh 
four use a percentage switching 
scheme), 5. 

Among the other systems are 28 par- 
ty-line sehemes, of which six involve 
lockouts, to prevent listening-in. There 
are also ten interecommunicating Sys- 
tems, showing that there is still a de- 
mand for this type. These inelude not 
only house systems segregated from an 
exchange, but also those in which each 
station in a building or district can call 
any other by local means, and any one 
can be connected to a central office 
trunk for incoming or outgoing calls. 
This will be the ultimate arrangement 
adopted in all exchange systems, and 
in fact is no more than a reversion to 
the old ‘‘village system” schemed out 
by Thomas D. Lockwood and his asso- 
clates in the very early days. 

The subject matter and scope of 
some of the patents issued this year are 
even more significant, and of greater 
Importance, than the numbers. It will 
be worth while to glance at a few of 
these, taking them by classes as they 
come, With the understanding that in 
presenting them I do so only as inter- 
esting examples, the limitations of 
space forbidding an exhaustive study 
at this time. 

On November 22, 1910, there were 
issued to the Welsbach Light Company, 
of New Jersey, as assignee of Carl Auer 
von Welsbach, of Vienna, four patents 
for the manufacture of electric fila- 
ments Nos. 976,526, 976,527, 976,528 
aud 976,616. All four applications 
were filed on the same day, August 9, 
1898, hence they were pending for more 
than twelve years. The significance of 
their issue at this time will be under- 
stood when it is stated that they have 
broad claims which may affect the pres- 
ent metallic-filament art. 

For example, in No. 976,527 the fol- 
lowing claims are found: 


“4. The herein described method of 
manufacturing a metallic electric filament. 
consisting in associating organic thread 
with metal having a higher point of fusion 
than that of platinum. and, subjecting the 
same to dry distillation, and placing the 
same in a suitable atmosphere wherein the 
carbon is eliminated, and by the action 
of the electric current at a temperature at 
which platinum would volatilize, causing 
the metallic particles to unite into a dense, 
compact, coherent filament suitable for 
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electric incandescence; substantially as 


get forth.” 
“5. A dense. coherent metallic filament 


for incandescent electric lamps, consisting 
of metallic particles fritted together and 
which incandesces at a temperature above 
that at which platinum volatilizes: sub- 
stantially as set forth.” . 


Again in No. 976,526 occurs this 


claim: 
“16. The process of making filaments 


for incandescent electric lamps, which con- 
sists in producing a thread-like body of 
loosely-coherent metallic particles, and 
then progressively raising the temperature 
of said body to dazzling incandescence, by 
the passage therethrough of an electric cur- 
rent until said particles are united into a 
compact, coherent elastic filamént: sub- 


stantially as described.” 
In 976,528 we find the following 


among others: 

“6. An incandescent electric lamp hav- 
ing a metallic filament connected to its 
Jeading-in wires by a body or bodies the 
metallic base of which is substantially the 
same as the metallic base of the filament.” 

“7, An incandescent electric lamp, hav- 
ing a metallic filament, and leading-in wires, 
the incandescing temperature of the fila- 
ment being beyond that at which the metal 
of the leading-in wires would fuse, and a 
connecting metallic fuse-joint uniting the 
filament and leading-in wires, the metal of 
the fuse-joint being substantially the same 


as the metal of the filament.” 
In 976,616 the following occurs: 


“8. The herein described process of form- 
ing an incandescent filament for an electric 
lamp, consisting in depositing intermittently 
upon a fillet a series of layers of a metal 
infusible at the temperature at which 
platinum volatilizes, and uniting the several 
layers into a compact and coherent, flexible. 
elastic filament by raising it above said tem- 
perature, substantially as set forth. 


The material which von Welsbach 
discovered and actually used for his 
filaments in 1898 was osmium. He 
found that this metal when pure could 
withstand without melting or volatiliz- 
ing a temperature above the volatiliz- 
ing temperature of platinum if placed 
in vacuo or certain protective gases, 
and therefore that it could be raised to 
a temperature such that the light emis- 
sion would bear a high ratio to the con- 
sumption of energy. He had the same 
ditticulties to overcome which are met 
in dealing with all of this group of in- 
fusible metals. In carrying out his in- 
vention he made a stiff paste of osmium 
vr its salts, with a svrup of sugar or 
viscous eollodion. This was forced 
through a die to form the filaments, and 
then subjected to a dry or destructive 
distillation. The carbon was then re- 
moved hy subjecting the incomplete fil- 
ament to the influenee of a moderate 
heat in an atmosphere of gases capable 
of taking up the earbon without oxi- 
dizing the osmium, and the osmium par- 
ticles were finally fused or cemented 
together by coutinuing the current: fo 


the development of a heat at which 
platinum would volatilize. 

The issue of these patents is in the 
nature of a surprise, but their effect 
is likely to be limited to the manufac- 
turers. 

Under electric signaling there have 
been very few patents of note. Of 
passing interest are Nos. 949,322 and 
953,243, both covering alternating-cur- 
rent, block-signal systems. The first 
issued to the General Electric Com- 
pany, as assignee of L. A. Hawkins, 
and the second to the Union Switch & 
Signal Company, as the assignee of 
Per Utne. In the Hawkins patent the 
signals at both ends of the block are 
controlled by a single relay of watt- 
meter type worked through transform- 
ers connected across the block sections. 
In the Utne patent transformers are 
also employed, but in a different rela- 
tion. The rails are cross-bonded at the 
ends of the blocks, through bonds hav- 
ing low ohmie resistance and imped- 
ence: alternating-current leads are 
connected through a transformer 
bridged across the middle of each block 
section, and other transformers are 
connected to the rails at the ends of 
the blocks. laminations associated 
therewith ‘‘affording a path for the 
magnetic tlux produced by the signal- 
ing current flowing in the track rails 
and windings in which a current is in- 


dueed.’’ This current affeets relavs 


whieh control semaphores. 

Under telegraphv, the 
wireless, it will be noted, has been most 
active. In this class some of the pat- 


ents are very interesting, and will well 
only brief 


subclass of 


repay reading, although 
mention ean be aeeorded them here. 
Among others Mr. Marconi was granted 
patent No. 954,641, April 12, 1910, for 
a duplex scheme. It has before been 
suggested to connect the aerial to the 
transmitting and to the receiving cir- 
cuits respeetively for small portions of 
a second alternately and suceessively, 
hut with such an arrangement ìt 1s 
necessary to synchronize the instru- 
ments at the two stations to render the 
transmitter operative at one station, 
while the reeeiver is operative at the 
other, and vice versa. Mr. Marcon in 
the present case avoids the necessity 
for svnehronism, which is diffieult to 
obtain in practice, by providing at each 
of the stations transmitting and reeeiv- 
ing apparatus which are rendered op- 
erative and inoperative alternately to 
each other in rapid suecession, the 
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transmitting periods being considera- 
bly shorter than those of the receiving 
periods, while the making of each sign 
by the transmitter occupies several op- 
erative periods, which do not synchro- 
nize with those of the apparatus at any 
other station. The apparatus for prac- 
ticing the invention includes one or 
more commutators rotated synchron- 
ously with the studded wheel which 
causes the groups of electrical oscilla- 
tions to be generated, in such a way 
that the receiving apparatus is ren- 
dered operative only during intervals 
between discharges. This patent is as- 
signed to the Marconi Wireless Tele- 
graph Company. 

A second very interesting and very 
ably presented invention is that of John 
Stone Stone, in patent No. 961,265, 
granted June 14, 1910. The purpose is 
to determine the direction of space tel- 
egraph signals without changing the 
position of the elevated receiving con- 
ductors relatively to the direction of 
motion of the electromagnetic waves 
(which was necessary in a previous 
system of Mr. Stone’s covered by pat- 
ent No. 716,135, December 16, 1902). 
To practice the invention he employs 
two separated elevated receiving con- 
ductors, of which the separation bears 
uo relation to the length of the wave to 
he received, and an eleetrical system 
which he calls ‘‘an artificial line’’ as- 
sociated with one or both of the receiv- 
ing eireuits, so that by suitable adjust- 
ment of the connections of an oscilla- 
tion detector with respect to one or 
both of the artificial lines. the resist- 
ance of the detector to the oscillations 
developed in the aerials will he redueed 
to a minimum or rendered zero. Among 
his diagrams he illustrates a ship pro- 
vided with two antenne, presumably 
attached to the masts, and in the spec- 
ification he gives a somewhat extended 
mathematical demonstration. 

A third wireless patent to be noted is 
that granted Reginald A. Fessenden, 
No. 962,017, June 21, 1910, for a gal- 
vVanometrie instrument having coils of 
what he calls ‘‘mieroseopie and miero- 
baric’’ dimensions, beeause as a rule 
they are best wound under a miero- 
scope. As compared with a coil of an 
ordinary Thompson — galvanometer, 
which is usually about four inehes in 
diameter and one inch in th. kness, the 
relative volumes of these coils are in 
the ratio of one to one million, the Fes. 
senden coil having a diameter of about 
four one-hundredths of an ineh, and a 
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thickness of about one one-hundredth 
of an inch. He claims that the mag- 
netic effects are concentrated to such a 
degree that the effect of self-induction 
is considerably greater than that due 
to ohmic resistance, and hence the coils 
act very efficiently and are capable of 
sharp tuning. Among the advantages 
claimed are much greater intensity of 
magnetism than possible with a perma- 
nent magnet; much greater current- 
carrying capacity without undue heat- 
ing, and that the amount of movement 
taking place in a given time decreases 
with a very high power of the diameter 
of the wire used, and that by halving 
the size of the wire, the movement tak- 
ing place in a given time may be in- 
creased more than one hundred times. 
He uses laminated iron wire in the 
cores, one one-thousandth of an inch in 
diameter. 

An interesting relay patent is No. 
353,361, granted March 29, 1910, to the 
General Electric Company as assignee 
of John B. Taylor. Mr. Taylor pre- 
sents a mereury-vapor tube with two 
anodes and a cathode and an electro- 
magnet whose poles are arranged to 
produce a flux across the mercury are 
between the anodes and cathode, so 
that by varying the energizing current 
of the magnet the flux will be varied 
and a corresponding variation will be 
produced in a receiving instrument 
connected across the anodes. 

In telephony it should be noted that 
eighteen patents were granted for anti- 
septic protectors, that is, devices for 
sterilizing mouthpieces. This shows 
that electrical inventors have not en- 
tirely lost sight of the public health 
and morals. It is also worthy of note 
that seven repeaters have been pat- 
ented, and two telephonic relays. 

The really important patents in this 
class unfortunately are too voluminous, 
and their subject matter too compli- 
cated for really intelligent explanation 
in a brief space. They should be read 
carefully by those interested. No. 
949 836, February 22, 1910, was grant- 
ed to the Western Electric Company as 
the assignee of McQuarrie & Craft, for 
a type of automatic selector switch- 
board radically different from those in 
common use. The multiple line termi- 
nals for a number of individual se- 
lectors are assembled in a large flat- 
faced bank or panel over which contact 
brushes are carried by vertical slide 
rods, which form the movable switch 
members of the individual selectors and 


are mounted closely together along the 
horizontal width of the board, to trav- 
erse corresponding rows of terminals. 
Each rod is connected by a flexible sup- 
port such as a cord or metal ribbon to 
an individual self-contained selectively 
operated lift connector mounted at the 
top of the panel. The selector magnets 
do light work, serving merely to ad- 
just a stop-setting apparatus, after 
which motive power is applied by a 
magnetic clutch to carry the movable 
switch bar directly to the point thus 
determined, when the clutch is auto- 
matically thrown off. 

Patent to Stevens, No. 957,909, May 
17, 1910, presents a completely worked 
out automatic system for use in small 
centers, or private systems, having for 
example not to exceed one hundred 
subscribers’ lines. A rotary type of 
switch is employed, and when lines are 
connected a standard bridged common- 
battery circuit is produced. Another 
one of the newer types of systems, 
which constitute a departure from the 
classic Strowger arrangement, is 
worked out in detail with register and 
other attachments in patents to the 
Kellogg Switchboard & Supply Com- 
pany, assignee of A. H. Dyson, Nos. 
958,863 and 974,866. The selective 
switch shown in the former patent is 
particularly interesting, having been 
designed for Mr. Milo G. Kellogg as an 
improvement over the Strowger switch. 
It is a two-motion switch, with ten 
rows of ten contacts each, but these 
rows are curved and instead of a 
straight motion and a rotary motion, 
the spindle carries wipers which rotate 
in both directions, both to select the 
row desired, and to sweep over the con- 
tacts in that row. 

In the semi-automatic field, the car- 
rying forward of the selection of idle 
cords, so as to combine therewith a 
master switch controlling a line-finder 
switch, is shown in another patent to 
Dyson, No. 975,338, November 8, 1910, 
assigned to the Kellogg Switchboard 
& Supply Company. Also, in systems 
of this general character, some inter- 
esting features, including control for 
sending purposes of a power-driven im- 
pulse machine with keyboard, are 
found in the patent to Wright, 965,976, 
August 2, 1910, assigned to the North 
Electrice Company. 

Under motive power, patents to be 
noted are those to Alexanderson, as- 
signor to the General Electric Com- 
pany, No. 967,295, dated August 16, 
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1910, and Lamme, assignor to the West- 
inghouse Electrice & Manufacturing 
Company, No. 977,641, December 6, 
1910. These inventors were in inter- 
ference on the broad idea involved, 
which is supposed for the first time to 
render available the use of regenera- 
tive control in alternating-current 
work. The idea is the excitation of the 
motor when operated as a braking gen- 
erator in such manner that the gener- 
ated electromotive-force will be sub- 
stantially in phase with the line elec- 
tromotive-force. This much is dis- 
closed in both patents. Alexanderson 
goes a step farther, and regulates the 
phase of the generated electromotive- 
force so that it will be in phase with 
the line current. 

Patent No. 977,821, December 6. 
1910, granted to the General Electric 
Company, assignee of Maurice Milch, 
covers an alternating-current commu- 
tator machine having means for neu- 
tralizing the sparking electromotive- 
force in a short-circuited coil. Auxil- 
lary commutating fields are disposed in 
the axis of the brushes, with means for 
regulating the phase and the strength 
of the current energizing the auxil- 
lary field coils. 

Under electric heating and rheostats, 
an interesting patent was issued to 
John T. Irwin, of London, England, 
July 19, 1910, No. 964,521. The inven- 
tion is a hot-wire measuring instru- 
ment, and if successful in practice 
should make hot-wire meters available 
in high-frequency current work. Here- 
tofore it has been difficult to observe 
and measure accurately the instantane- 
ous current or rapid variations in cur- 
rent by means of the heating and cool- 
ing of wires for three reasons: (1) 


The deflection of a hot-wire instrument © 


is proportional practically to the 
square of the current passing through 
it. (2) The deflection is in the same di- 
rection for both directions of current 
flow. (3) Owing to the heat capacity 
of its strips or wires the instrument 
takes some time to attain its normal 
deflection after a given current is 
switched off. Mr. Irwin obviates objec- 
tions(1) and (2) by polarizing the wires 
from a continuous-current supply when 
it is desired to measure the instantane- 
ous electric pressure or current. The 
effect in this is either summation or 
subtraction, and the deflection becomes 
proportional to the current, instead of 
to its square. To overcome point 2 he 
compensates for the heat capacity of 
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the wires by means of condensers or in- 
ductive resistances, when measuring 
the instantaneous current, pressure or 
power. By way of apparatus, Mr. Ir- 
win describes two wires of the same 
material and resistance joined to- 
gether at one end, with a source of con- 
stant continuous current connected to 
the junction. When another current is 
led through the two strips in series, 
the rate of heating in one wire is equal 
to (a—b)?r, and in the other wire 
(a+b)?r. The difference in the rate of 
heating will equal 4abr, where b is the 
value of the constant continuous cur- 
rent in each strip, a the current sent 
through them in series, and r the re- 
sistance of each strip. The difference 
in the heating of the two strips will 
produce a difference in their lengths 
proportional after a short time to 4abr. 
By observing the variation in length, 
the current a may be measured. 

Under electrochemistry, almost all of 
the new patents are worth reading, be- 
cause the nature of the art is such that 
frivolous persons and frivolous inven- 
tions have no place in it. Typical pat- 
ents in the different branches of the art 
might be selected as follows: 944,822, 
946,540, 954,080, 960,115, 961,912, 962,- 
013, 963,980, 966,025, 969,261, 972,779, 
972,947, 974,633, 974,741, 974,742, 975,- 
O71, 975,794, 976,002, 976,092. These 
cover generally the field of storage bat- 
teries, processes for the production of 
hydrocyanic acid and other substances, 
furnaces, thermic batteries, glass re- 
torts, ete. 

Among the storage-battery patents is 
No. 946,540, granted to Thomas A. Ed- 
ison, assignor to the Edison Storage 
Battery Company, January 18, 1910, 
for an improvement in his nickel-iron 
battery. 

One group of special interest are the 
two DeFerranti patents, Nos. 962,013 
and 969,261, and the patent to Potter, 
assignor to George Westinghouse, 
granted November 15, 1910, No. 975,- 
v71. These all relate to furnaces in 
which a molten charge of metal is ro- 
tated or mixed by means of a rotating 
magnetic field. The second claim of the 
Potter patent reads as follows: ‘*The 
method of stirring highly heated, fused 
conducting material, whieh consists in 
maintaining an alternating rotating 
magnetic field in inducing relation 
thereto.’’ It is claimed that the pro- 
cesses disclosed in this group of pat- 
ents will materially affect the cost of 
Steel production. 
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AMERICAN ASSOCIATION FOR 
THE ADVANCEMENT OF SCIENCE. 


MEETING OF THE ASSOCIATION AND AFFILI- 
ATED SOCIETIES AT MINNEAPOLIS. 


The sixty-second meeting of the Amer- 
ican Association for the Advancement of 
Science and affiliated societies was held 
in Minneapolis, December 27 to 31. The 
meeting was inaugurated by a general 
session on the evening of Tuesday, De- 
cember 27, at which the retiring presi- 
dent, David Starr Jordan, made an ad- 
dress on the subject, ‘‘The Making of a 
Darwin.’’ In this address President 
Jordan drew a contrast between the con- 
ditions existing in university life at the 
present time and those which helped to 
develop the genius of Darwin. He did 
not seem to consider such a develop- 
ment possible today, when university 
work is too much like machine output 
and there is not sufficient inspiration 
from great teachers. Our courses of 
study are too extensive and not suffi- 
ciently intensive. 

The meetings of the various sections 
were begun on Wednesday morning. 
The Section of Mechanical Science and 
Engineering was concerned with a num- 
ber of papers on general engineering 
and with a special session devoted to 
aeronautics. Most of the papers deal- 
ing with electrical subjects came before 
the joint meeting of the Physical Sec- 
tion and the American Physical Society. 

The addresses of the vice-presidents of 
the Physical and Engineering Sections 
were given at a Joint meeting on Thurs- 
day afternoon. The address of L. A. 
Bauer of the Physical Section was en- 
titled, “The Broader Aspects of Re- 
search in Terrestial Magnetism.’’ This 
paper dealt with some of the disturb- 
ances of the earth’s field which have 
been observed, and with the possible 
causes of these disturbances and of the 
earth's field itself. We cannot hope to 
ascertain the latter until the former 
have been discovered. 

The address of John F. Hayford of 
the Section of Mechanical Science and 
Engineering dealt with problems in 
geodesy in relation to geology and geo- 
physies. 

At the close of this session B. L. 
Newkirk and W. E. Brooke gave an 
experimental demonstration of a mono- 
rail car, whieh was balaneed by means 
of gyroscopic action. 

At the meeting of the Physical See- 
tion on Wednesday morning, one of the 
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papers read was by F. C. Brown on 
“The Nature of the Recovery of Light- 
Positive and Light-Negative Selenium.’”’ 


THE NATURE OF SELENIUM. 

This paper dealt with the various be- 
haviors of selenium as manifested in cells 
of the Giltay, Bidwell-Ruhmer, Ries and 
the light-negative types. The behavior of 
these cells has been further studied since 
the presentation of a paper by the same 
author, which was abstracted in our issue 
of December 10, and the author concludes 
that of the three forms in which selenium 
exists, designated as A, B and C, only the 
B variety takes part in conduction, and the 
conductivity depends upon the amount of 
this variety present. All cases can be fully 
explained by assuming appropriate values 
for the A, B and C constituents. 


At the afternoon session a paper hy 
C. E. Mendenhall and W. E. Forsythe, 
entitled, ‘“‘The Light-Emission of 
Tungsten, Tantalum and Carbon as a 
Function of Their True Temperature,” 
was presented by Professor Mendenhall. 


RADIATION AND TEMPERATURE OF CARBON 


AND METALS. 


This work consisted in the measurement 
of the true temperature and of the black- 
body temperature of tungsten, tantalum and 
carbon such as is used in incandescent 
lamps. By the black-body temperature is 
meant the temperature which a black or 
perfectly radiating body would have when 
emitting radiation which produces the same 
effect in an optical pyrometer as is given 
by the object under test. The results show 
that the normal working temperature of a 
carbon filament is about 1.950 degrees cen- 
tigrade, of tantalum 2,025 degrees, and of 
tungsten 2,300 degrees. The true tempera- 
ture of carbon is the nearest to its black- 
body temperature, tantalum is further off 
and tungsten differs most from the black. 
body. That is to say, the relative selectiv. 
ity is in the order given. Curves plotted 
between true temperatures and black-body 
temperatures Were very nearly straight 


lines. 
The next paper, by E. B. Rosa and 


E. C. Crittenden, entitled, “The Pen- 
tane Lamp as a Primary Light Stand- 
ard,’’ was presented by Dr. Rosa. 


PENTANE LAMP AS A STANDARD. 


This paper describes a continuation of the 
work reported at the Baltimore Convention 
of the Iuminating Engineering Society, and 
abstracted in our issue of November 5. The 
latest experiments have been along two lines 
— first, to ascertain the source of the differ- 
ences in the candlepower of different pen- 
tane lamps, which amount to from one to 
five per cent. and second, to study the per- 
formance of a new type of pentane lamp 
devised by themselves. (1) Pentane lamps 
by the same maker differ from one to two 
per cent, and pentane lamps made by differ- 
ent makers differ still more. Apart from any 
variations due to differences in the fuel 
used in the lamp, or differences in the at- 
mospheric conditions under which the lamp 
is used, the principal sources of difference 
are in the burners and in the supply of air 
to the interior of the circular burner. The 
specifications for the steatite burner of a 
pentane lamp require that there shall be 
thirty holes in a ring, each hole being from 
1.25 to 1.50 millimeters in diameter, and the 
holes drilled in a burner with internal and 
external diameters of 14 and 24 millimeters 
It is found that the burners made by differ- 
ent manufacturers of pentane lamps differ 
both with respect to the size of the holes 
used and the diameter of the circle of holes, 
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and that this difference causes an appreci- 
able difference in the candlepower of the 
lamps. In other words, the specifications 
are not sufficiently precise with respect to 
the burner, the latitude which is possible 
while conforming to the specifications being 
too great. With respect to the air circuit, 
there are several differences in the manu- 
facture which affect the temperature of the 
air in different parts of this circuit, and 
therefore the strength of the dratt. Amer- 
ican-made lamps having usually a weaker 
draft and giving somewhat lower candle- 
power than the English lamps. In order to 
ascertain the source of the differences be- 
tween English lamps of different makes, the 
chimney, saturator and air tubes of one 
lamp were replaced by those of another 
maker, the base of the lamp and the burner 
remaining. This exchange of parts between 
the lamps of two makers gave a candle- 
power intermediate in value between the 
candlepower of the two lamps used, show- 
ing that the difference was partly in the 
burner and partly from the air circuit in the 
chimney. The lamps are so built that it is 
impossible to take them apart further with- 
out permanent injury to the lamps. Hence 
a more minute study of the source of differ- 
ences was not possible. The Bureau of 
Standards ordered from an American manu- 
facturer of pentane lamps a special lamp, 
in which the parts were to be put together 
loosely so that any part could be replaced 
by a new piece, and experiments were made 
upon this lamp to ascertain the effect of 
variations in the dimensions. In this way 
it was found that the lower candlepower of 
the American lamp was due chiefly to two 
sources, which may be easily remedied and 
the candlepower made more nearly equal to 
ten candles. As the candlepower is easily 
affected by variations in the draft, and the 
drait is affected by air currents in the re- 
gion surrounding the lamp, it is necessary 
that the lamp be very carefully screened 
while in use. 

(2) The authors have constructed a new 
type of pentane lamp. in which the draft is 
produced by heating the air by means of an 
electric current, the object being to secure, 
if possible, a more constant draft, and there- 
by eliminate one source of variation in the 
lamp. They have also used an electric cur- 
rent to vaporize the pentane instead of hav- 
ing it vaporized in a saturator. as is done 
in the Harcourt lamp. This new lamp is 
constructed so that any part can be replaced 
by another, and in that way the variation of 
the candlepower, due to slight variations in 
each particular element of the lamp, can be 
studied. The new lamp gives ten candles, 
and operates very well, but is not yet per- 
fected. The pentane lamp when used ag a 
secondary standard need not necessarily 
have exactly ten candles. and need not nec- 
essarily be like all other pentane lamps. 
The principal requirement is that it shal] be 
consistent with itself from time to time. 
The requirements for a primary standard, 
on the other hand. are very different. If 
the candlepower is to be ten candles under 
normal atmospheric conditions, and any pen- 
tane lamp is to be taken as having the same 
candlepower as every other primary pentane 
lamp, then it is necessary that every element 
of the lamp which affects the candlepower 
shall be very accurately standardized and the 
parts be interchangeable, that is to sav, it 
should be possible to assemble such a stand- 
ard lamp from standardized parts and get 
the same candlepower. no matter by whom 
the parts were made or where the lamp is 
used. This is a requirement never vet met 
by pentane lamps with the accuracy re- 
quired of a primary standard. The experi- 
ments at the Bureau of Standards will be 
continued with a view of learning, if pos- 
sible, the best construction and the best 
method of operation of a pentane lamp for 
the purpose of a primary standard 


In the diseussion of this paper C. E. 


Mendenhall inquired whether a more 
nearly ideal primary standard of light 
could not be obtained by keeping some 
definite radiating substance at a con- 
stant temperature. 

E. L. Nichols pointed out that the 
difficulties found in the use of the pen- 
tane lamp were the same that had trou- 
bled observers fifty years ago with the 
Carcel lamp. 

H. E. Ives referred to the proposal of 
Steinmetz that a standard of light might 
be obtained by radiating a definite 
amount of energy from a particular sub- 
stance, a definite line in whose spectrum 
was utilized as a source. 

G. W. Stewart called attention to the 
fact that the temperature varies in dif- 
ferent parts of a flame and the effects 
obtained in the pentane lamp were due 
to the average temperature. 

In reply Dr. Rosa stated that the 
flame was used in the condition in which 
it gave out the maximum light and con- 
sequently slight variations on one side 
or the other of an exact adjustment of 
the flame produced very little error. 
While this standard is not so ideal as 
some others that might be suggested, it 
was the most feasible one at the present 
time and with proper specifications was 
reproducible with the necessary accur- 
acy. 

The next paper was by S. R. Williams 
and was entitled, ‘‘Experimental Indi- 
cations of the Nature of Magnetism.” 


THE NATURE OF MAGNETISM. 


A study of magnetostriction in steel 
tubes, that is. the change in length due to 
a longitudinal magnetic field, has led to a 
hypothesis as to the nature of a magnetic 
substance. The fact that an iron rod first 
lengthens and then shortens. as the ex- 
terior magnetic field is increased, leads to 
the idea of a mechanical orientation of par- 
ticles inside of the iron, these particles 
having dimensions differing in various azi- 
muths. The magnetic atoms are conceived 
as oblate spheriods which are the positive 
nuclei. to each of which are attached one 
or more negative electrons, which are re- 
volving about or in the positive nucleus in 
the equatorial plane. The author prefers 
to think of this model as patterned after 
one of the planets, a central nucleus, flat- 
tened at the poles. and with several at- 
tendant satellites. The property of perme- 
ability is dependent upon the nature of 
the positive nuclei. If there are no other 
forces acting at the same time. these ellip- 
soidal nuclei will orient themselves in the 
external magnetic field in such a way that 
the magnetic resistance is a minimum. For 
ferromagnetic substances the equatorial 
planes of the ellipsoidal particles would be 
parallel to the direction of the imposed 
magnetic field. But the nuclei have no 
permanent polarity remaining on the re- 
moval of the external magnetic field. The 
electrons which are revolving about the 
nuc’ei, will, due to the magnetic field pro- 
duced by their motion. seek to turn their 
planes of revolution normal to the external 
magnetic field. Hence if these planes of 
revolution of the negative particles are 
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fixed with respect to the equatorial planes 
of the nuclei there will be: two forces act- 
ing upon the magnetic atoms, tending to 
Orient them in definite directions, when in- 
troduced into a magnetic field. For weak 
magnetic fields a bar of fron lengthens, but 
as the field is increased the bar contracts 
until it attains a certain constant value. 
In weak fields the equatorial force is pre- 
dominant and the nuclei turn with major 
axes parallel to the external field; this pro- 
duces lengthening. An increase of ex- 
ternal field causes the axial force to be 
come predominant and nuclei turn with 
minor axes parallel to the external field. 
This produces shortening. Such a change 
in length. if the theory is correct, must be 
accompanied by a transverse effect, which 
is the case. Nickel rods contract in a mag- 
netic field. The equatorial force is not 
sufficient to orient the nuclei, therefore 
only the axial force is operative. The 
Wiedemann effect. or twist of an iron rod 
due to the superposition of a circular and 
longitudinal magnetic field upon the mag- 
netic substance is also explained. Smith 
discovered that a rod of iron twisted due to 
a longitudinal field alone. This theory 
shows this to be expected in substances 
showihg permanent magnetism. Soft iron 
wires show scarcely any twist: hard steel. 
maximum values of twist. This theorv 
also accounts for the behavior of certain 
crystals in a magnetic field, which Farady, 
Tyndall, Phicker and others have de- 
scribed as magnecrystallic action. 


In the discussion, M. G. Lloyd pointed 
out that Ewing’s theory explained the 
phenomena of varying permeability in 
gross bodies, and what is needed is an 
explanation of the existence of the polar- 
ized elemental magnets. The electron 
theory is an advance insofar as ìt re- 
duces the phenomenon to a purely elec- 
trical one. The present hypothesis 
raises a new difficulty by assuming a 
nucleus which is polarized independent- 
ly of the revolving eleetrons. While the 
shape assumed for the elemental mag- 
nets may assist in explaining some of 
the phenomena of magnetostriction, it 
does not explain the change of volume, 
nor even the length change of certain 
substances. As an example of the latter, 
K. E. Guthe mentioned Heusler alloy. 
Professor Taylor spoke in the same vein. 

L. A. Bauer spoke of certain aspeets 
of the electron theory, particularly the 
work of Birkeland, Langevin and J. J. 
Thomson. E. M. Wellisch also spoke of 
the latter. 

The session of the Physical Section 
on Thursday morning was devoted to 
some papers of general interest. These 
were ‘‘Reeent Advances in Phosphores- 
cence and Fluorescence,” by Edward 
L. Nichols; ‘‘The Isolation of Ions,” by 
R. A. Millikan: ‘‘The International 
Eleetrical Units.” by E. B. Rosa; ‘The 
Osborne-Reynolds Theory of Gravita- 
tion,” by John Mackenzie. 

The address by Professor Nichols 
was a collection of some of the more 
important data on the subject. and an 
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aecount of some of his own work in this 
line, especially with respect to the 
effects of low temperature. 

The address of Professor Millikan 
covered in the main the same ground 
as his paper on this subject, which was 
abstracted in our issue of October 22 
last. The latest value assigned to the 
elementary quantity of electricity is, 
however, 4.897 X 101° C. G. S. elec- 
trostatic units. The discordant results 
obtained by some other observers were 
explained and the bearing of his work 
upon the accuracy of the law of Stokes, 
the kinetic theory of gases and the 
theory of X-rays was pointed out. 

The paper by Mr. Mackenzie gave 
some of the details of a theory of grav- 
itation and was illustrated by inter- 
esting experiments, and at a later 
meeting another theory on this subject 
was presented by Charles F. Brush. 

The address of Dr. Rosa included the 
announcement of changes which are 
being made in the electrical standards 
of the Bureau of Standards, and an ab- 
stract is given below. l 

CHANGES IN ELECTRICAL STANDARDS. 


At the London conference on electrical 
standards in 1908, it was decided that the 
ohm and ampere should be the fundamental 
units and these were concretely defined. 
The value of the volt was to be determined 
from these and thus fix the value of the 
Weston cell, which was adopted as a work- 
ing standard. The realization of these defi- 
nitions in different national laboratories re- 
sults in slight discrepancies but a meeting 
of representatives of the national standard- 
izing laboratories in Washington last spring 
agreed upon the adjustment of these and 
upon specifications for the silver coulometer 
and for the standard cell. As a result of 
this work there has been an international 
agreement to assign the value 1.01830 volts 
to the cadmium saturated cell at a temper- 
ature of twenty degrees centigrade. The 
values heretofore used have been as fol- 
lows: United States Bureau of Standards, 
1.0191; English National Physical Labora- 
tory, 1.0184: German Reichsanstalt, 1.0186. 
The result of this action is to increase the 
value of the standards representing the volt 
and ampere at the Bureau of Standards by 
0.08 per cent. The value of the watt which 
Is derived from these two units is there- 
fore increased by 0.16 per cent, an amount 
Which is quite appreciable in indicating in- 
Struments. 


At the mecting of the American 
Physical Society on Friday a number 
of Papers were presented of electrical 
interest. The first of these was by 
Henry A. Erikson, entitled ‘‘The Co- 
efficient of Recombination of Ions in 
Carbon Dioxide and Hydrogen.” It 
was shown that this coefficient in-; 
creased as the temperature is lowered. 

The next paper, by Anthony Zeleny, 
was entitled “The Causes of Zero Dis- 
Placement and Deflection Hysteresis 
ın Moving-Coil Galvanometers,”’ 
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ZERO DISPLACEMENT IN GALVANOM ETERS. 


This is a continuation of previous inves- 
tigation, showing the zero displacement in 
moving-coil galvanometers to be due almost 
entirely to the magnetic impurities within 
the coil. The largest true set observed 
produced only five per cent of the whole 
zero displacement. The thinner suspen- 
sions give the smaller true set. The hys- 
teresis curve for the magnetic impurities 
shows a sufficient coercive power to ac- 
count for the observed deflection hyster- 
esis. The upper bend of the cuve is in a 
field intensity of about 1,600, which is 
large compared to the corresponding in- 
tensity for iron or steel. The relation of 
the zero displacement to the magnitude 
of the reversed deflection and the 
change of the zero reading with time were 
investigated. More than two-thirds of the 
damping on open circuit was found for 
ordinary galvanometers, to be due to the 
resistance of the air and the internal fric- 
tion of the fiber, and less than one-third 
to the induced currents. 

The next paper, by M. G. Lloyd, was 


entitled ‘‘Effect of Wave Form Upon 


Incandescent Lamps.’’ 
EFFECT OF WAVE FORM UPON INCANDES- 


CENT LAMPS. 

It is shown on theoretical grounds that 
the power consumption, the candlepower 
and the life of incandescent lamps depends 
upon the wave form of the current or volt- 
age used to operate them. The magnitude 
of the effect depends upon the heat capacity 
of the filament and upon the frequency, as 
well as upon the wave form. A typical case 
chosen for illustration was between sinusoi- 
dal alternating current and continuous cur- 
rent. With metal filaments the power con- 
sumed is less with alternating current. 
while with carbon it is greater. In both 
cases, however, the candlepower is greater 
with alternating current, and the life is 
shorter. Experimental investigation indi- 
cates that at frequencies of sixty cycles or 
higher the effects will not be appreciable 
with commercial lamps, and even at twenty- 
five cycles the heat capacity of carbon is 
sufficiently high to prevent observable ef. 
fects. With a = twenty-five-watt, 120-volt 
tungsten lamp at twenty-five cycles, the 
power consumption was found to be 0.16 
per cent less with alternating current than 
with direct current, whereas the candle- 
power was 1.6 per cent greater. This paper 
will be published in full in a future issue. 

In the discussion A. G. Worthing 


stated that a difference in candlepower 
of from 0.5 to 1.0 per cent had been 
found at the -Physical Laboratory of 
the National Electric Lamp Association 
for a tungsten lamp when operated on 
direct current and on alternating cur- 
rent of twenty-five cycles. A. H. Tay- 
lor called attention to the fact that a 
similar effect would be obtained in the 
alternating-current-direct-current com- 
parator, which is sometimes used as a 
standard instrument for measuring al- 
ternating currents. 

A paper by Anthony Zeleny on ‘‘The 
Temperature Coefficients of the Free 
and Absorbed Charges in Electric 
Condensers’’ is ahstracted below. 
TEMPERATURE COEFFICIENTS OF CON- 
DENSERS. 


The discharge curves of several mica and 
paper condensers were obtained at differ- 
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From these the tem- 


perature coefficients were obtained for 
various periods of discharge. The results 
are shown in the following table, where 
“true” capacity is measured by the free 
charge and the effective capacities are 
by the respective periods of 


ent temperatures. 


represented 

discharge: 

l l -— Temperature Coefcients.——- 

Effective Paper Paper Mica Mica 

Capacity. No. 1. No. 2 No. 3. No. 8. 

PRUE) dee kaw es 0.00050 0.00006 0.00023 —0.00117 
.0 00071 0.00008 0.00025 -—0.001?1 


0.01 second... 

0.08 second....0.0ul71 0.00040 0,0004? —0.00226 

3.08 seconds...0.00842 0.00234 0.00089 —0.0U74% 
the ab- 


The temperature coefficients of 
sorbed charges alone, liberated during the 
first three seconds, varied from 0.04 to 0.16 
in the different condensers, and are large 
compared to the temperature coefficients 
of the true capacities. The temperature co- 
efficient of a condenser is shown to be 
a fixed quantity only for a particular 
method of employment, 


In the discussion E. B. Rosa pointed 
out that mica condensers ordinarily 
have a dielectric composed partly of 
mica, whieh has a small positive tem- 
perature coefficient, and partly of par- 
affin, which has a high negative tem- 
perature coefficient. The resultant may 
consequently be either positive or nega- 
tive, and in good condensers where 
the paraffin has been largely squeezed 


out the temperature coefticient is close 


to zero, When paper condensers are 


heated to a temperature approaching 
the melting point of paraffin, a storage- 
battery action sets in and as a result 


the temperature coefficient apparently 


assumes an enormous value. In gen- 


eral, both the capacity and the tem- 
perature coefficient of a condenser de- 
pend upon how it is used and the value 
should be determined for the particu- 


lar manner of use. 

The afternoon session opened with a 
paper by F. C. Brown and W. H. Clark 
entitled “A Method of Measuring the 
Fluctuations in a Rapidly Varying Re- 


sistance,’’ 


MEASURING A RAPIDLY 
ANCE, 


Sometimes it becomes necessary to meas- 
ure a variable resistance which changes 
during short intervals of time. The authors 
find by placing the variable resistance in 
one arm of a Wheatstone bridge its aver- 
age value for the interval can be expressed 
in terms of the throw of a ballistic. gal- 
vanometer. The galvanometer íis thrown 
into the cirent. by means of a pendulum, 
for a short interval of time. How small 
this interval should be is determined by the 
rapidity with which the resistance changes. 
If it is made sufficiently small the average 
resistance ig the actual resistance at the 
middle of the interval. 

The quantity of electricity passing 
through the galvanometer during the short 
interval of time depends upon the value of 
the variable resistance in one arm of the 
Wheatstone bridge. The constant of the 
galvanometer may be determined by any 
one of several methods, as by throwing the 
bridge out of balance by a known amonnt. 

If the amount by which the resistance 
differs from the valve that balances the 
bridge is constant, the deflection Is propor- 


VARYING RESIST- 
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tional to the time. If the time is kept con- 
stant, the deflection varies as the change 
in resistance. Experimentally these conclu- 
sions were verified by an experiment, the 
apparatus of which was connected as shown 
in Fig. 1. The pendulum and keys were 
similar to those described in Carhart and 
Patterson’s “Electrical Measurements,” a, b, 
R and z are standard resistances, B is a 
battery of known electromotive force, G is 
the galvanometer. Keys k, and k, are oper- 
ated by the pendulum and throw the gal- 
vanometer in and out of the circuit. In 
the first place the bridge is thrown out of 
balance by a constant quantity, and the 
time is varied. By adjusting the position 
of keys k, and k, the time may be made 
to vary from 0.002 to 0.4 seconds. With 
the resistance kept constant, galvanometer 
deflections were read for small increments 
of time ranging between the values. Curves 
were plotted using deflections as ordinates 
and time as abscissas. Three galvano- 
meters of different periods were used, all 
of which gave data for curves of the same 
general form. Then the resistance was 
varied, while the time-interval was kept 
constant, giving another calibration curve. 

This work shows that it is possible to 
measure the average resistance during very 
short intervals, by inserting the rapidly 
fluctuating resistance in one arm of the 
Wheatstone bridge. The conditions may be 
varied to suit the requirements. For ex- 
ample, the galvanometer may be in the cir- 
cuit the same length of time the current 
flows through the bridge. Or, if the gal- 
vanometer is wanted in the circuit a 
shorter period than the time the current 
flows through the bridge, k, shown in Fig. 
1, may be employed. Key k, may be ad- 
justed to close the bridge circuit, k. to con- 
nect in the galvanometer and k, to open the 
entire circuit. A fourth key is required if 
the galvanometer circuit is to be cloged 
after the bridge circuit is closed and opened 
before the bridge circuit is opened. The 
arce through which the pendulum swings 
is graduated throughout with respect to 
time. In this way it is possible to have the 
galvanometer in the circuit during any part 
of the time the current flows through the 
bridge. If it is desired to close the bridge 
circuit a longer time than the period of the 
pendulum will allow, it may be closed by 
hand and timed with a stop-watch, or the 
circnit may be connected by a mechanical 
device to a chronograph. This method of 
measuring resistances has been found of 
great value in determining the change of 
resistance of a selenium cell, and will doubt- 
less lend itself to numerous laboratory ap- 
plications. In measuring resistance by this 
method the self induction of the galvano- 


meter does not introduce any material 
error. 


John Zeleny exhibited “A Lecture 
Electroscope for Radioactivity,” by 
means of which ionization effeets could 
be projected upon a screen and made 
visible to a large audience. 

Franz A. Aust presented a paper on 
“A Variable High Resistance of India 
Ink on Paper.” 


INDIA INK RESISTANCE. 


High resistances varying from 0.02 to 
30,000 megohms can very easily be prepared 
by ruling lines of India ink upon paper or 
by soaking the paper in the ink. While the 
permanency is not sufficient for a resist- 
ance standard it is nevertheless quite good. 
The temperature co-efficient is approximate- 
ly 1.5 per cent. The carrying capacity is 
0.2 milliamperes for heavy drawing paper 
and 25 milliamperes for asbestos paper. 


At the meeting of the Chemical Sec- 
tion a number of interesting papers 


were presented, of which only two can 
be mentioned here. 

F. C. Frary and J. B. Bolton, in a 
paper entitled ‘‘Direct Currents in a 
Closed Liquid Circuit,’’ proposed to 
construct a unipolar dynamo with a 
glass tube filled with electrolyte as a 
conductor, to find out whether the mi- 
gration of ions would take place with- 
out electrodes. The design of the 
dynamo was given. 

In a paper entitled ‘‘Snow as a 
Means of Studying the Smoke Nuis- 
ance,’’ G. B. Frankforter reported in- 
vestigations showing the amount of 
carbon deposited from the air. 


THE SMOKE NUISANCE. 


Dr. Frankforter’s investigation covered 
five weeks in December, 1909, and January, 
1910. Samples of snow were taken from 
different parts of the city and chemical ex- 
aminations made, which showed that over 
one gram of carbon fell on each square 
foot of the city’s surface during the five 
weeks. This carbon is combustible and rep- 
resents an economic waste since in the ag- 
gregate the unburned fuel represents some 
thousands of tong. In addition to this the 
smoke is obnoxious from the sanitary stand- 
point and has its part in destfoying cloth- 
ing and other property. If combustion could 
de made perfect the smoke nuisance would 
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FIG. 1. 
be abated and this is the great problem 
Which is to be solved. l 

Charles F. Brush stated that the 
smoke nuisance in Cleveland produced 
a damage amounting to $12 per capita 
per annum. This damage results from 
the effect of the smoke on household 
goods, clothing, ete., and its interfer- 
cnce with merchants in keeping their 
goods presentable. Legislation is being 
pushed in that city for punishing those 
responsible for the emission of smoke. 

The Christmas meeting of the Asso- 
ciation in 1911 will be held in Wash- 
ington, D. C. Invitations from Hono- 
lulu and Portland to hold summer 
meetings were referred to the Commit- 
tee on Policy. Charles E. Bessey, of 
Nebraska, was elected president of the 
Association; R. A. Millikan, vice-presi- 
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dent for Section B, and Charles E. 
Howe, vice-president for Section D. W. 
F. Magie was elected president of the 
American Physical Society, and B. O. 
Peirce vice-president. The total regis- 
tration at Association headquarters 
was 670, but the attendance was prob- 
ably nearer 1,000, as many members 
of the affiliated societies were not in- 
cluded in the above registration. 


National Electric Light Association 

May Get Strong Canadian Ally. 

The Canadian Electricul News makes 
the interesting announcement that the 
committee appointed at the last con- 
vention of the Canadian Electrical As- 
sociation to consider the proposal to 
affiliate with the National Electric 
Light Association has since submitted 
a report to the managing committee 
recommending affiliation. This report 
was approved by a majority of the 
managing committee at a meeting held 
in Toronto on November 12, when it 
was decided to call a special general 
meeting of the Association to consider 
the question and forthwith amend the 
constitution should the report be 
adopted. 

A special meeting for that purpose 
will therefore be held in the committee 
room of the Prince George Hotel. King 
and York Streets, Toronto, on Friday. 
January 20. Two sessions will be held. 
at 10 o’clock in the morning and at 
2:30 in the afternoon. This will be an 
interesting meeting and it is expected 
that there will be a large attendance 
and very general and thorough diseus- 
sion. 

The committee on affihation points 
out that the National Electric Light 
Association has undertaken the work 
of organizing the electric light and 
power industry all over the continent 
for greater strength and influence, has 
already a large membership in Canada, 
and if affiliation is not adopted, will 
inaugurate a very active campaign for 
new members in Canada, and that it is 
better to work with it than compete 
with it. By affiliation the Canadian 
Klectrical Association would become a 
geographic section of the National 
Electrice Light Association. 

The managing committee has decided 
to hold the next annual convention of 
the Canadian Electrical Association in 
Winnipeg, Manitoba. The date and 
other arrangements will be considered 
at the special meeting of January 20. 
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The Chicago Electrical Show. 

There is every reason to believe that 
the sixth annual exhibition of the Chi- 
cago Electrical Trades’ Exposition 
Company, which will be held in the 
Coliseum, Chicago, January 7 to 21, 
will surpass all former electrical shows, 
not only as to the number of exhibitors 
but also in the beauty and novelty of 


. the decorative scheme, which has al- 


ways been a big factor in making these 
annual expositions attractive to the 
public. 

An entirely new scheme of decora- 
tron has been created by D. H. Burn- 
ham & Company, the well-known archi- 
tects. Their former ideas along these 
lines have always surpassed anything 
of the kind ever disclosed in a trade 
show, and it is safe to predict that the 
decorative scheme for 1911 will eclipse 
anything before attempted. The gen- 
eral scheme of decoration will be en- 
tirely new. Looking upward the spec- 
tator will see the drapery of a great 
pavilion drawn aside to reveal in the 
center the cloud-flecked noonday sky. 
For producing this effect indirect light- 
ing will be relied upon. 

The fact that the management of the 
show is this year sharing a large per- 
centage of the profits with the exhibit- 
ors pro rata is a source of much satis- 
faction to the trade, which has respond- 
ed more quickly and more liberally in 
the matter of contracting for space. 

The most distinguished exhibitor this 
year will be the United States govern- 
ment. This display will occupy the en- 
tire Annex and will include everything 
electrical pertaining to the War, Navy, 
Interior, Treasury and Post-Office De- 
partments. In the Navy Department 
the electrical equipment of a modern 
battleship will be shown, together with 
wireless demonstrations and methods of 
electrical cooking recently adopted by 
the government. 

Another interesting feature of the 
show will be the wireless exhibit of the 
Chicago Amateur Wireless Club and of 
the students of the Lane and Lake High 
Schools. This will be a working ex- 
hibit of apparatus made by the students 
and interesting demonstrations of the 
operation of this apparatus. 

As in former years the three central- 
station companies of Chicago, the 
North Shore Electric, the Cosmopolitan 
Electric and the Commonwealth Edison 
Company, will make elaborate exhibits 
showing the various uses of electricity. 


At the north end of the Coliseum, 
balancing the big government exhibit 
at the south, the Commonwealth Edi- 
son Company will have a unique and 
attractive model street called Common- 
wealth Avenue. This street will be 
brilliantly illuminated with the type of 
ornamental street lamp-post for incan- 
descent Jamps employed for the new 
lighting along Lincoln Avenue, near 
Belmont Avenue, Chicago. 

The north side of this street is occu- 
pied by six stores, in each of which 
there is a distinctive method of illumi- 
nation demonstrated. The sidewalk in 
front of them is slightly raised above 
the level of the Coliseum floor, giving 


Poster by Garner. 
THE ELECTRICAL 


SHOW POSTER. 
a realistic effect, and the show windows 
of all the stores are beautifully trimmed 
and illuminated. 

Beginning at the west end, the first 
is a model grocery and meat market. 
In the show windows are displayed an 
entrancing assortment of fruit and 
vegetables. The interior is finished in 
white enamel, and a McCay electric 
refrigerator with refrigerated show 
cases in connection is demonstrated. 
There are choice cuts of meat displayed 
to advantage in the refrigerated show 
case, demonstrating that this is the 
only satisfactory and sanitary method. 

The equipment includes an electric 
chopper and coffee grinder, and inci- 
dentally a large electric coffee urn 
which will supply refreshment to visit- 
ors. 
The next store contains household ap- 
pliances using electric energy for vari- 
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ous purposes, such as vacuum cleaners, 
washing machines and wringers, ice 
cream freezers, knife cleaning and 
sharpening machines, silver polishers, 
dish washing machines, and a ‘‘Fed- 
eral’’ electric kitchen table equipped 
with a motor and countershafting, 
operating a great variety of devices for 
paring, coring, grinding, beating and 
mixing, etc., all in the most convenient 
and compact arrangement. A display 
of electric cooking utensils completes 
this insta!lation. 

Next to this comes the lamp shop, a 
vision of light and color containing a 
beutiful arrangement of ornamental 
electric lamps for every conceivable 
purpose, from the heavy standard six 
feet high, to the little piano lamp and 
the dainty little lamp for a lady’s writ- 
ing desk. There are also a number of 
exquisite pendent domes illustrating 
the latest ideas in art lamp glass ware. 

Adjoining this is another most at- 
tractive store, beautifully stocked with 
the finest growing and cut flowers, 
flowering plants and shrubs, ferns and 
palms. 

A handsome refrigerator for cut 
flowers, connected with the electric re- 
frigerating plant in the grocery store 
mentioned above, is an important feat- 
ure of this installation. It is illuminated 
by electric lamps located inside the re- 
frigerator itself. 

Of special interest to the ladies is 
the linen and lace display in the next 
compartment. It has been arranged to 
show some exquisite things here, and 
care has been taken to bring out their 
delicate beauties in the best possible 
way, which is of course with modern 
electric illumination. The arrange- 
ment is a model up-to-date display in 
dry goods and will include all the in- 
dispensable effects, such as concealed 
trough lighting to illuminate the show 
cases, etc. 

Another in this famous row of model 
stores is devoted to men’s furnishings. 
Here the most fashionable and attract- 
ive in this line is displayed, and in ar- 
rangement, illuminative features, etc., 
compares favorably with the previously 
described exhibit. At the same time, 
the lighting scheme is differentiated. 

In fact one of the principal objects 
of this exhibit is to illustrate and con- 
trast good methods of electric illumi- 
nation of stores and show windows. It 
is quite certain that no better oppor- 
tunity will ever be found to study this 
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important subject, and it is anticipated 
that before the show closes thousands 
of merchants who are alive to their op- 
portunity in this direction will have 
made a careful study of this exhibit. 
The comfort of visitors is assured as 
far as possible in the comparatively 
limited space, although this exhibit oc- 
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A New Wireless Invention. 

A young Italian scientist, Professor 
Felice Jacoviello, has invented and re- 
cently tested with great success an ap- 
pliance that seems destined to revolu- 
tionize wireless telegraphy and the 
transmission of electrical force. The 


Tuesday, January 10—Souvenir Day 
—Belt buckles and match boxes. 

Wednesday, January 11—Chicago 
Electrice Club Day. 

Thursday, January 12—Illuminating 
Engineers’ Day. 

Friday, January 13—Women’s Club 


Day. chief advantages of this new appliance 
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Allis-Chalmers Co.—F, 17-18. 
American Ironing Machine Co.—E. 


Amaran School of Corresponaence. 

—D, 1 

A SESAN Steel & Wire Co.—D, 17- 

American Telegraph Typewriter 
AEE T. 

American Telephone & Telegraph 
Co.—D, 19. AE 

Anderson Carriage Co.—F, 20. 

Apex Appliance Co.—A, 9. 

Armstrong, G. W., & "Co. —A, 6. 

Automatic Electric Co.—D, 56-6. 


Babcock Electric Carriage Co.—F, 
Birtman Electric Co.—A, 10. 


Chicago Fuse Wire & Manufactur- 
ing Co.—D, 2. 

Chicago Pneumatic Tool Co.—kE, 4. 

eed Telephone Co.—D, 10-11- 

Commonwealth Edison Co.—Sec- 
tions L and N. 

Cosmopolitan Electric Co.—F, 12. 

Crane Company.—D, 1. 


Duntey Manufacturing Co.—C, 23- 


Driver-Harris Wire Co.—D, 2. 
Domestic Equipment Co. =D. 15. 
Deane, J. R., & Co.—D, 3 


Edison Storage Battery Co.—F, 20. 
a A Review Publishing Čo.— 


E, 
Electrical Testing 
F, X 
Electrical World—F, 11 
Electrocraft Publishing Co.—B, 10. 
Everson, C. G., & Co.—A, 3. 
Electric Storage Battery Co. —F, 5. 
Empire Vacuum Cleaner—J, 2. 


Laboratories— 


Federal Electric Co.—J, 3-4. 
Farrington Auto Co.—C, 16. 
Flexlume Sign Co.—B, 5%. 
ae Wayne Electrical Works—C, 


Gage Publishing Co.—E, 20. 
General Electric Co.—F, 1-2, 9-10. 


Hughes Electric Heating Co.—F, 5. 
Hurley Machine Co.—E, 5-6. 


Hoskins Manufacturing Co.—E, 7-8. 
Houston Manufacturing Co.—J, 1. 


Ideal Electric Co.—F, 6. 
Illinois Appliance Co.—A, 8. 
International Text Book Co.—D, 14. 


Janette Manufacturing Co.—B, 8. 
Judd Laundry Machinery Co.—G, 6. 


Keller Manufacturing Co.—F, 3-4. 
Kimble Electric Co.—D, 13. 
Kinetic Engineering Co.—D, 21. 
Kratz, A. W.—A, 6. 


Machado & Roller—B, 8. 

a à Electrical Supply Co.— 
20 

Mailometer Co.—J, 5. 

Macbethn-Evans Glass ae —C, 21-22 

Miller Electric Co.-~A 

McCrum-Howell Co. Ay ` 13-14. 


National Carbon Co.—C, 19. 
National Electric Lamp Assn.—E, 
21 to 24, 


Pelouze Electric Heater Co.—D, 9. 
Perfection Vacuum Cleaner Co.— 


E, 3. 
Philadelphia Storage Battery Co.— 


Popular Electricity Publishing Co. 
S Hay 3. 


Ralph Temple Auto Co.—F, 21. 
Rider Ericsson Engine Co.—G, 7. 
Rosentield Manufacturing Co.—D, 4. 


Sefton Manufacturing Co.—F, 7. 
Swedish American Telephone Co.— 
5. 
Stolz Electrophone Co.—D, 7. 
Studebaker Bros. Manufacturing 
Co.—E, 15,16. 
Simplex Electric Heater Co.—C, 11- 
12-2). 
Stamping Washing Machine Co.—B, 
4. 


Tel Electric Piano Co.—H, 3-4. 
The Van Manufacturing Co.—B, 9. 
Toledo Electric Welder Co.—D, 


Vulcan Electric Co.—B, 5. 


Cutler-Hammer Manufacturing Co. 


—J, 6-7; H, à —C, 4 


cupies the entire north end of the Coli- 
seum. Oscillating electric fans and 
ozone generators will be installed to 
keep the air fresh and in circulation. 

Another feature which is at once or- 
namental and of unique advertising 
value is the ‘‘ Windolite’’ electric sign 
provided for each store. 

The accompanying diagram and key 
will serve to locate the numerous ex- 
hibitors. There will be the usual spe- 
cial days, the schedule up to date being 
arranged as follows: 

Monday, January 
— Puzzles. 


9—Souvenir Day 


Hamler Eddy Smoke Recorder Co. 


Saturday, 
Day. 

Monday, January 16—Souvenir Day 
-— Telephones. 

Tuesday, January 17 — Benjamin 
Franklin Day—Souvenirs. 

Friday, Je Sons of Jove 


January 14 — Students’ 


Day. 

Saturday, January 21—Children’s 
Day. 

It is possible that the following spe- 
cial days will also be arranged: Elec- 
trical Vehicle Manufacturers; Elec- 


trical Contractors; 
Telephone. 


Wisconsin; and 


Newgard, Henry, & Co.—F, 13. 
North Shore Electric Co. —E, 11. 
Nuway Service & Sales Co. —B, 


Westinghouse Electric & Manufac- 
turing Co.—C, 7-3. 


are that it utilizes a much higher per- 
centage of the transformed electric 
energy than before, and permits the 
use of electrostatic condensers only 
one-twentieth of the size of those ordi- 
narily employed. 

The first experiments with the new 
are were made on November 17 at the 
arsenal of Spezia. The wireless tele- 
graph station at Venice on the other 
coast of Italy. to which the Hertzian 
waves were directed by the Jacoviello 
instrument, replied immediately that 
the signals had heen received with ex- 
traordinary force and clearness. 
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Motors for Gate Valves for Panama 


Canal Lock Service. 

On account of peculiar requirements 
for heavy, intermittent duty in a com- 
paratively unexplored field and under 
most inauspicious climatic conditions, 
much has been left to the ingenuity of 
designers in the drafting of specifica- 
tions for the 236 motors which the 
Government intends to purchase for 
operating gate valves in the locks of 
the Panama Canal, and bids wili be 
advertised for abroad as well as in the 
United States. While the normal 
amount of work expected of these ma- 
chines is as shown in the duty cycle, 
the service will be intermittent, and 
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will first buy only two of each class 
and try them out in actual service. 
Though required to perform similar 
duty, motors for actuating the Stoney 
and the cylindrical valves will differ 
in power and in revolutions per min- 
ute. 

Stoney gate valves will be used for 
letting water in and out of the lock 
culverts or tunnels, and, briefly de- 
scribed, the- machinery actuating such 
a valve consists of a rising valve stem 
passing through a stuffing box in a 
watertight bulkhead, fastened to the 
gate valve at the lower end and to a 
guided crosshead at the upper end. 
The crosshead is moved vertically 
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vertically through a distance of three 
feet by means of a revolving screw, the 
end thrust being taken up by a roller 
bearing at the upper end of the screw. 
The screw is actuated by a bevel gear 
driven by a pinion on the motor shaft. 
A combination casing and _ bedplate 
carries the motor, limit switch, bear- 
ings and all moving parts. When the 
valve reaches its seat, shock to the ma- 
chinery is prevented by allowing the 
thrust screw to rise through a thrust 
sleeve, thus giving the motor time to 
stop without shock. 

The motors for driving this machin- 
ery will be of the induction, totally- 
inclosed, moisture-proof, squirrel-cage 
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DIAGRAM SHOWING SEQUENCE OF OPERATIONS FOR ONE MOTOR—STONEY GATE VALVE 


the interval of operation may vary by 
weeks or even months from that now 
prescribed ; and whenever, after a long 
Period of idleness, the apparatus is 
called upon to operate, it must per- 
form its duty without fail. On this 
account the best practice known to 
motor design must be called into play. 

Engineers of the Isthmian Canal 
Commission believe that the types of 
motors which have already been de- 
veloped and have successfully stood a 


year’s test in the operation of steel 


rolling mills will best meet the present 
requirements, after suitable alterations 
have been made to guard against the 
deterioration of ordinary insulation 
and the rapid corrosion of metal parts 
to which experience has shown that 
the Canal Zone climate is conductive. 
In order to ascertain that the machines 
selected will hold their own under 
Working conditions, the Government 


through a distance of eighteen feet by 
means of two vertical revolving screws, 
which transmit the pull through two 
non-revolving nuts in the crosshead. 
The screws are provided with roller 
thrust bearings at their upper ends to 
take the downward thrust. Each serew 
is driven from the motor shaft by a 
gear and pinion reduction and two 
bevel gears. Two sub-bases carry the 
motor, limit switch, extended motor 
shaft bearings and the thrust bear- 
ings. | 
Seventy-eight-ineh inda valves 
will let water from the main culvert 
of the center wall of the locks into the 
lateral eulverts, and vice versa, and the 
operating machinery consists essen- 
tially of a guided rising valve stem 
fastened at its lower end to the eylin- 
drical valve, and having a non-revolv- 
ing nut secured to its upper end. This 
nut, with the valve and stem, is moved 


form, of mill type, high torque, and 
designed for twenty-five-cycle, 220-volt 
current. Otherwise the design of these 
machines is unhampered by specifica- 
{ions—except as to endurance and eff- 
ciency tests—and alternate proposals 
are invited on modified forms which 
will facilitate construction, enhance the 
durability of the machinery, or con- 
form more nearly to shop practice 
where the motors are to he built. 
Climatic conditions on the Isthmus 
require that the insulation suffer no 
permanent injury when subjected to a 
temperature ranging from fifteen de- 
grees to 100 degrees centigrade, when 
the humidity is from eighty-seven to 
100 per cent. When operated as shown 
in the duty cycle diagram the tempera- 
ture of no part of the motors will be 
allowed to rise above that of the sur- 
rounding air by as much as forty de- 
grees centigrade, If the room tem- 
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perature varies from twenty-five de- 
grees centigrade, a corresponding cor- 
rection will be made, according to the 
standardization rules adopted by the 
American Institute of Electrical Engi- 
neers. | 
Characteristic curves for each ma- 
chine to be worked out by the design- 
ers are: pounds torque at one foot ra- 
dius in relation to synchronous speed 
from zero to 100 per cent; line current 
at 220 volts in relation to synchronous 
speed from zero to 100 per cent; rela- 
tion between slip and horsepower from 
zero to 175 per cent; relation between 
current and horsepower from zero to 
175 per cent; relation between power 
factor and horsepower from ten per 
cent to 175 per cent, and the relation 
between efficiency and horsepower from 
ten to 175 per cent. In order to per- 
mit the production of the heating 
effect due to the duty cycle shown in 
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New Form of Waterpower Permit. 

The Agricultural Department of the 
United States has a new form of water- 
power permit, and new regulations for 
waterpower plants in the National For- 
ests, which provide for the issuance 
of a preliminary permit, which secures 
to the party making the first applica- 
tion protection during the time neces- 
sary to make his final surveys and pro- 
cure the data for the issuance of the 
final permit. The new permits will 
terminate at the expiration of fifty 
years, unless sooner revoked by the 
Secretary of Agriculture, and the 
charge will be based upon the net 
horsepower capacity of the plant, be- 
ginning with a charge of ten cents per 
horsepower during the first year, and 
rising gradually ten cents per year to 
$1.00 per horsepower in the tenth vear. 
whieh charge will continue thereafter. 

Computed for the fifty-vear period, 
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Carelessness in Mine Wiring. 

An instance of cable installation in a 
coal mine, which was described in The 
Engineering and Mining Journal shows 
something of the lack of care often 
taken with such work. In the case of 
the mine mentioned, a lead-covered ca- 
ble carrying the 500-volt lines was 
dragged through the conduits with no 
protection whatever. The result was 
that several corners and projections 
tore in the cable no less than two dozen 
gashes, of which some were twelve 
inches in length. It was only when 
the power was put on the line and the 
dainp insulation began to burn that the 
trouble was discovered. 

—_—_—_»--e______ 

Electric Locomotives for Panama. 

The Panama Canal Commission is 
planning to build a rack railroad on 
which electric locomotives will be oper- 
ated to move shipping through the Pan- 
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DIAGRAM SHOWING SEQUENCE OF OPERATION FOR ONE MOTOR—CYLINDRICAL VALVE. 


the diagram without subjecting the 
machines to full torque during tests, 
the designers will be required to pre- 
pare tables showing the equivalent 
torque at one foot radius which will 
produce the specified rise in tempera- 
ture when operating and resting alter- 
nately for periods of one hour each 
during twenty-four hours per day. 
Motors for driving the Stoney gate 
valve machinery will have a starting 
torque of 1,200 pounds at one foot ra- 
dius and full-load speed of 480 revolu- 
tions per minute. Those for actuating 
the cylindrical valve machinery will 
have a starting torque of 150 pounds 
at one foot radius and full-load speed 
of 625 revolutions per minute. 

The Commission’s requirements pro- 
vide that in general construction the 
motors shall be as simple as possible 
consistent with thorough reliability, 
and sufficiently rugged for completely 
successful operation. 


the charge under the new permit is 
about thirty per cent less than under 
the old form. Provision is made for a 
readjustment every ten years of the 
factors upon which the estimated ca- 
pacity of the plant is computed. It is 
believed that the new regulations will 
encourage extensive waterpower devel- 
opment in the National Forests under 
provisions which will fully protect the 
interests of the people. 
$< 
Coal Production in 1910. 

According to reports received by the 
United States Geological Survey from 
coal-mine operators and others familiar 
with the industry, the production of 
coal in the United States during 1910 
was between 475,000,000 and 485,000,- 
000 short tons, a considerable increase 
from the output of 459,715,704 short 
tons in 1909 and approximately within 
one per cent of the maxium previous 
record of 480,363,424 tons. in 1907. 


ama Canal locks. The Canal Commis- 
sion will start the work by advertising 
for 8,000 tons of track material and 
necessary apparatus. 
—___—__§o---@_-__-_ 
Electric Signal Lantern. 

A patent has been applied for on an 
electric lantern to replace the oil lan- 
terns now in use on railroads. The 
invention comprises a storage battery 
connected to an incandescent lamp 
placed in the standard oil lantern and 
provided with a push-button switch. 
This arrangement allows for the 
switching on and off of the current 
and, according to the inventor, should 
replace the old swinging svsetm of sig- 
naling. 

eo 

It is stated that a company, recently 
formed in Indiana, is planning to erect 
a number of electric power plants in 
the coal fields of Indiana for supplying 
current to the various mines. 


PR are ES ES EE TS ETS E EE 
b b 


January 7, 1911 


IMPORTANT DEVELOPMENTS IN 


LONG-DISTANCE TELEPHONY. 


ENORMOUS MILEAGE OF LOADED CIRCUITS 
SUCCESSFULLY PHANTOMED. WORK ON 
THE NEW YORK-DENVER CIRCUIT. 
COMBINED TELEPHONE AND TELE- 
GRAPH WORKING. 


The year 1910 has proved to be a 
notable one for the achievements in 
telephone engineering which have been 
accomplished by the American Tele- 
phone & Telegraph Company. Although 
150,000 miles of overhead wire in the 
plant of that company had been suc- 
cessfully loaded, the working of such 
loaded wires, as parts of phantom cir- 
cuits, had not been made practicable 
for use on a commercial scale. 

During August, 1910, a commercial 
trial of a phantom loaded circuit was 
undertaken on open wires between 
Philadelphia and Pittsburg. The re- 
sults of this trial demonstrated the cor- 
rectness of the theories involved, and 
proved that a way had been found for 
loading phantom aerial circuits. Prior 
to this demonstration it was necessary 
where phantom circuits were to be em- 
ployed to work them without the bene- 
fit of loading, and where loaded cir- 
cuits were employed they could not be 
phantomed. The success of this Pitts- 
burg-Philadelphia experiment demon- 
strated that loaded circuits could be 
phantomed and that the phantomed cir- 
cuit thus obtained could be loaded; 
that they could be rendered practically 
free from extraneous noises and that 
the phantomed circuit could be made 
more efficient than either of the side 
circuits of which it is composed. As a 
result of the experimentation pertain- 
ing to this subject, an enormous mile- 
age of loaded circuit ean be utilized in 
the formation of phantomed circuits, 
thus greatly increasing the wire facili- 
ties without any substantial increase in 
cost. Owing to the increased efficiency 
obtained on the phantom circuits a 
great increase in the possible range of 
speech transmission is secured. 


TELEPHONY: 


WIRELESS. 


Another forward movement during 
the year of very great importance in 
the advancement of long-distance te- 
lephony is the solution of the problem 
of loading the overhead circuits of 
heavier gauge, principally those of No. 
8 B. W. G. These circuits being of 
high efficiency, a greater refinement in 
loading methods is called for, on ac- 
count of coil losses and insulation 
losses, which would be without substan- 
tial adverse effect in the loading of 
wires of smaller gauge, such as those 
of No. 12 B. & S. An extended series 
of experiments was concluded during 
the year, which demonstrated that by 
the use of porcelain insulators of spe- 
cial construction the required degree 
of insulation at the points of support 
could be obtained, and that by the use 
of special transposition systems and by 
refinements in insulating methods 
throughout the line the No. 8 wires 
could be successfully loaded. 

The problem of working on the phan- 
tom principle circuits of No. 8 gauge, 
even when not loaded, has hitherto pre- 
sented formidable difticulties, owing to 
the losses introduced by the transform- 
ing coils and growing out of the neces- 
sity of having coils which would serve 
equally well for ringing and signaling 
purposes. By ingenious improvements 
in this terminal apparatus the problem 
of operating unloaded No. 8’s on the 
phantom principle has been solved, so 
that at the close of 1910 it is possible 
to phantom overhead circuits of all 
sizes, whether loaded or unloaded, thus 


.adding enormously to the flexibility 


and interchangeability of the circuits 
composing the long-distance system and 
making possible the standardizing of 
methods whereby the transmission to 
all long-distance points will he greatly 
improved. 

While the fundamental engineering 
work upon which all of this is based 
must be credited to the year 1910, the 
beneficial results to be expected from it 
will not be felt until the season of 
1911 is well advanced. Their impor- 


43 


NY—[ELEGRAPHY, 


tance, however, will be more and more 
manifest as years go on. 

A part of this work, which narrowly 
misses the right to be chronicled dur- 
ing the year 1910, is the circuit from 
New York to Denver. The work upon 
this circuit. has progressed so far that 
the theory upon which it is based is 
found to be sound and that the com- 
putations are correct. This circuit may 
justly be called the most remarkable 
circuit yet attempted. It is designed 
to consist of two pairs of No. 8 B. W. 
G. wires from New York to Chicago, 
one pair of No. 8’s from Chicago to 
Omaha, then two pairs of No. 8’s from 
Omaha to Denver. The talk from New 
York to Denver will be accomplished 
over the phantom circuit composed of 
all these wires, which are to be loaded 
and phantomed. While the talk from 
Denver to New York is taking place. 
two other conversations may go on he- 
tween Denver and Omaha and two 
more conversations between Chicago 
and New York, all without interference 
with each other. 

In addition to this, the circuit may 
be used for telegraphic purposes, the 
four wires composing the telephone 
circuit between New York and Chicago 
heing used for telegraphic purposes be- 
tween those two cities, each wire being 
duplexed. While this is going on the 
feur wires between Omaha and Denver 
may be used telegraphically in the 
same manner, each being duplexed. At 
the same time that all this is being 
done, the two wires between Omaha 
and Chieago may be worked telegraphi- 
cally, each wire being duplexed. If 
desirable, this cireuit can he cut into 
still smaller sections telegraphically, 
giving eight messages passing between 
New York and Buffalo, eight messages 
between Buffalo and Chicago, four mes- 
sages between Chieago and Omaha and 


eight messages between Omaha and 


Denver. 
The suceessful development of a du- 


plex or phantom cable capable of being 
used for telephone transmission be- 
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tween New York and Washington is 
another result of the telephone engi- 
neering activities of 1910. A conduit 
to provide for this eable is now near- 
ing completion. The cable itself is of 
a type which has been successfully 
tested during the vear between Boston 
and Neponset, Mass., and consists of 
fourteen phantomed pairs of No. 10 
B. & S., forming a central core, around 
which are grouped thirty-six phan- 
tomed pairs of 13’s (B. & S). In the 
interstices of the cable between the 
10’s and 13’s are some unphantomed 
pairs of smaller gauge. The phantomed 
pairs in this cable will be loaded in a 
manner analogous to that employed for 
the phantom aerial circuits. This New 
York-Washington cable is intended to 
form part of an underground system, 
which ultimately extends from Wash- 
ington to Boston. On the New York- 
Boston route the subway and cable al- 
ready extend from New York to New 
Haven at one end and from Boston to 
Providence at the other, leaving a gap 
of about 125 miles to be filled. 

Among switchboard systems the 
most interesting and important devel- 
opment has been the work of the West- 
ern Electric Company in the so-called 
semi-mechanical exchange. A practi- 
cal trial of this type of apparatus has 
just begun at New York with a Sys- 
tem embodying all of the elements 
which would be found in an exchange 
of 100,000 lines. This switchboard was 
installed for the purpose of obtaining 
exact scientific information, which 
could only be obtained from a practical 
trial. This installation, while in suc- 
cessful operation, has not been working 
sufficiently long to furnish the impor- 
tant data which are to be obtained 
from it. 

The alliance between the American 
Telephone & Telegraph Company and 
the Western Union Telegraph Company 
has resulted during the year in a very 
large use of the telephone company’s 
plant by the Western Union Telegraph 
Company and a large use of the tele- 
graph plant by the telephone com- 
pany. The same high degree of scien- 
tific engineering work which has char- 
acterized the development of the tele- 
phone in America is now being applied 
to the telegraph. During the vear a 
_large number of engineering studies 
pertaining to telegraph systems and 
their relation to telephone cireuits have 
been undertaken, Tt is too early to ob- 


tain a report of the achievements in 
these matters; they must remain for 
the record of 1911, which promises 
even more fruitful results both in tele- 
phone and telegraph engineering than 
any which have been thus far accom- 
plished. 
PE ETA 
Automatic Telephone Service in Chi- 
cago to Be Opened Soon. 

The Ilinois Tunnel Company, of 
Chicago, announces that it has secured 
over 37,000 individual approved service 
contracts for its new automatic tele- 
phone system. Its ordinance requires 
20,000 telephones to be in service by 
June 1, this year. It is expected that 
this number will be in operation before 
April 1. As many of the lines have 
already been completed and instru- 
ments installed, it is intended to begin 
the first regular service about January 
10 and to extend it as rapidly as pos- 
sible. 

Four exchanges in the central busi- 
ness district are practically completed ; 
these are located as follows: Main of- 
fice in Chronicle Building, Washington 
Street near Fifth Avenue; Chemical 
Building, Dearborn and Washington 
Streets; Brooks Building, Jackson 
Boulevard and Franklin Street; build- 
ing at 19 Plymouth Court. Four other 
exchanges are being built in the out- 
lying district, two on the South Side, 
one on the West Side and one on the 
North Side. 

The four central exchanges have an 
Initial capacity of 24,500 lines and the 
feur outside exchanges of 5,000 lines 
each. The final capacity of the ex- 
changes will be about double these 
numbers. The entire system is being 
laid out with a contemplated ultimate 
capacity of 1,000,000 lines, to be se- 
eured by additions to the present ex- 
changes and the erection of others. 

Construction work on the new sys- 
tem was begun on May 6, 1910, cables 


being installed in the company’s tun-- 


nels under practically every street of 
the downtown district. At the close of 
the year twenty-seven miles of conduit 
with 118 duct miles were laid outside 
the downtown district and where the 
tunnels have not yet been built. The 
construction work is being done bv the 
Subway Telephone Construction Com- 
pany and the telephone equipment is 
furnished by the <Automatie Electric 
Company, both of Chicago. 
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United States Army Makes Practical 
Use of Wireless. 

Seemingly reliable newspaper dis- 
patches state that the United States 
War Department is to use wireless 
telegraphy to communicate between va- 
rious army stations in the West. Or- 
ders were received at the headquarters 
Department of the Missouri in Omaha 
on December 30 to cease sending army 
telegrams by commercial telegraph 
lines and to make use of the wireless 
svstem which has been installed at 
Fort Omaha and in Fort Leavanworth 
and Fort Riley. Kas. 

Stations also are being installed in 
the army posts in Cheyenne, Denver 
and other western points. There is a 
large volume of telegraphic communi- 
cation between the Omaha headquar- 
ters and the army posts, particularly 
those in Kansas. For that reason Fort 
Leavenworth and Fort Riley were 
equipped immediately after the station 
at Fort Omaha. 


Possibilities for Telephone Develop- 
ment in China. 


An American consular agent iR 


China reports that he has reliable in- 
termation that the Board of Communi- 
cations, which controls the telephone 
system, is in favor of its general exten- 
sion. One of its members recently ex- 
pressed himself enthusiastically in fa- 
vor of telephone extension in China, 
and said that he believed that every 
city of sufficient magnitude within the 
empire would possess telephone facili- 
ties within a very few years. It need 
hardly be suggested that American 
manufacturers who are not already in 
toueh with the Board of Communica- 
tions should send representatives to 
Peking. The market for telephones in 
northern China seems particularly fa- 
vorable. 

— eoe 
Northwestern Ohio Telephone Con- 
ference. 

Managers of the Northwestern Ohio 
telephone companies, constituting the 
Ohio Independent Telephone Associa- 
tion, met at the Secor Hotel in Toledo, 

©.. during the week of December 26. 

The most important subject which 
came under discussion at this meeting 
was the proposed publie utilities bill, 
which will be presented before the 
Legislature and which, if carried, will 
place all telephone properties under the 
eontrol of the state. 
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SEPARATELY EXCITED SERIES BOOSTER. 
—In doing some testing work it was 
necessary to raise the voltage of our 


‘direct-current lines from 110 to 115 


volts, which we did with a small di- 
rect-current generator connected in 


‘series with the apparatus we were test- 


ing. The booster was belted to a line 


shaft and separately excited with a 


weak field current regulated by means 


-of rheostats. The belt slipped at times, 
-and I was told that if the belt should 


break or come off the booster would 


-act as a motor and run away in a very 


few seconds, and that for that reason 
I must at all times be ready to open 
the line switches. Will you please ex- 
plain just why the motor would run 


away and what the effect of a belt 


breakage would be if the generator was 
being used to buck down the voltage 


instead of boosting it.—B. L. T., Des 


Moines, Iowa. 
When the generator is belted to a 


‘shaft and connected electrically for 


operation as a booster, the armature 
probably carries what is about full-load 


current for the machine. The field in 


this case is, however, exceedingly weak 


and, although the machine has only a 
slight torque, its direction of rotation, 


if running free as a motor, would be 
the same as when it is being driven by 
the belt. Should the belt break or come 
off, the machine, which was formerly a 
booster, would become a motor without 
load with an extremely weak field, and 
as it was already running at about nor- 
mal speed, it would accelerate to an 


enormous velocity in very few seconds. 


so that the eoils would probably be 
thrown out of their slots and the com- 
If the machine were 


mutator ruined. 
its field 


bucking down the voltage, 
would necessarily have been reversed. 
therefore it would be necessary for it 
to stop, reverse and start again, after 
which it would run away as in the first 


instance. 


ALARM FOR FENCE PROTECTION.—On a 
ranch in the Southwest it was desired 
to use three barbed fence wires, which 
may be connected electrically. Upon 
these wires it was desired to place 
telephone service and also to connect 
some cells so arranged that. should the 
Wires be cut. a warning bell would he 
sounded at the guard gate. Could this 
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be done? If so, how?—J. L. H., Chi- 
cago. 

This is quite feasible by the prin- 
ciple of the closed-circuit burglar alarm. 
Two of the wires, say the upper and 
middle ones, may serve for the tele- 
phone circuit. One of these and the 
third wire may serve for the alarm cir- 
cuit without interfering with telephone 
conversation. The two wires of the 
alarm circuit are connected together at 
the remote end of the fence and a 
closed-circuit battery and relay com- 
plete the cireuit at the guard gate. 
Here there is also installed a local open 
alarm circuit which is arranged so that 
if the relay armature drops, due to a 
cut or break in the fence wire open- 
ing the external circuit. it will close 
the local circuit and ring the alarm 
bell. If the fence is very long, if may 
be sectionalized and a separate relay 
and bell provided for each section: in 
this ease the same closed-circuit bat- 
tery may be used for all the sections, 
likewise the same open-circuit battery 
may be connected to all the local cir- 
cuits. Placing the bell direct in the 
fence circuit and depending on that be- 
ing elosed hy the grounding of the 
loose ends of the broken or cut wire 
would not be reliable because of the 
improbability of getting a good ground 
connection in each vase. 


Arc LAMPS FoR INpIRECT LIGHTING.— 
Can are lamps be used effectively for 
indirect lighting? How should they be 
placed? What are the results’—J. H., 
Washington, D. C. 

Are lamps have been used quite ef- 
fectively for indirect lighting in stores, 
waiting rooms. offices. drafting rooms 
and other large interiors where there 
is a white or brightly tinted ceiling. 
The lamps should he of the inverted di- 
rect-current type. that is. with positive 
carbon and regulating ‘mechanism be- 
low so as to throw the bulk of the light 
upwards and have as little obstruction 
at the top of the lamp as possible. Con- 
ical reflectors of high reflecting power 
should be placed around the lower part 
of the lamp so as to direct all down- 
ward rays against the ceiling and to 
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cut off all direct rays from the eye. 
The results are very satisfactory with 
efficient and well regulated lamps if the 
reflectors are kept clean. It has be- 
come more customary to use tungsten 
lamps for indirect lighting. As to the 
relative efficiency of various lamps for 
indirect lighting see the article on ‘‘In- 
direct Illumination with High-Candle- 
power Tungsten Lamps’’ in the ELEc- 
TRICAL REVIEW AND WESTERN’ ELEC- 
TRICIAN of September 10, 1910. 


SERIES CUT-OUT FOR TUNGSTEN LAMPS. 
—In street lighting with series tung- 
sten lamps, how is the circuit main- 
tained when a lamp burns out ?—.J. H., 


Peoria, Íl. 
Series incandescent lamps, whether 


of carbon or tungsten filaments are geħ- 
erally provided with an automatic eut- 
out to short-circuit the lamp terminals 
when the lamp fails from a broken or 
burned-out filament. The cut-out is a 
device arranged in the socket and con- 
sists of two contacts connected with 
the lamp terminals and separated by a 
thin piece of paper or, in the more re- 
cent lamps, by a thin strip of shellaced 
veiling. From this originates the name 
film cut-out. While the lamp is burn- 
ing the voltage across the terminals 
and therefore between the two eon- 
tacts is relatively low, seldom over fifty 
volts. If the lamp fails while the cir- 
cuit is live, the full voltage of the cir- 
cuit is impressed on the two contacts 
and, as this exceeds the rupturing 
strength of the film, the latter is read- 


ily punctured. 


SPECTRUM ANALYSIS.—I would like to 
know whether all the minerals can be 
detected by spectrum analysis.—C. O. 


S.. Los Angeles, Cal. 

The minerals as such cannot be de- 
tected by spectrum analysis, but their 
metallic constituents can, as each metal 
has a distinctive line or group of lines 
in the speetrum. 

MAGNETITE Arc LamMps.—How many 


manegtite are lamps are used in this 
country ?—M. R.. Toledo, Ohio. 


It has heen estimated that there are 
100,000 magnetic ares now in use. 
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Edison Electric Illuminating Company 
of Brooklyn. 

The year 1910 has been the most 
prosperous in the history of the Kings 
County Electric Light & Power Com- 
pany and the Edison Electric Illumi- 
nating Company of Brooklyn. The for- 
mer is the owning and financing com- 
pany in control of the entire lighting 
industry of the borough, and the Edi- 
son Company is the operating com- 
pany, which deals with the consumers. 
The broad-gauge policies of the com- 
pany in itg dealings with the public, 
the efficiency of internal operation, and 
the alert and progressive methods used 
in securing and retaining business have 
produced a development within the 
year just past, which exceeds all pre- 
vious records. The increase in gross 
earnings during 1910 amount to ap- 
proximately $600,000. 

The ratio of expenses to earnings has 
been improved, and the net result cor- 
respondingly increased. After charg- 
ing more than $525,000 to depreciation, 
the net divisible surplus for the year 
will be at least 9.75 per cent and pos- 
sibly 10 per cent on the total capital 
stock of $10,000,000. 

During the year the Kings County 
Company issued $2,500,000 of 6 per 
cent convertible debenture bonds, the 
full interest on which has been includ- 
ed in the year’s expenses. 

Expenditures for capital purposes are 
increasing in amount year by year, 
keeping pace with the growth of the 
borough, and aiding particularly in the 
development of outlying sections. 

Dividends have been continued on 
the Kings County stock at the rate of 
8 per cent per annum. This rate has 
been paid continuously since its adop- 
tion, the disbursement of December 1 
last being the forty-third consecutive 
dividend. 

Possibly the most noted development 
during the year was the institution of 
the profit-sharing and pension plan, 
which was announced during the past 
month. In this feature of welfare 
work the Brooklyn Edison Company 
has taken the lead, and is the first of 
the large corporations in the city to es- 
tablish such co-operative measures as 
between stockholder and employee. 

A system of pensions for aged or in- 
eapacitated employees who have been 
with the company ten years or longer 
has also been established. 

The lighting and power business con- 
nected to the company’s mains, and 


which is computed in ‘‘50-watt equiva- 
lents,’? during 1910 reached a total in 
excess of 2,000,000. It took from 1889, 
when the company began business, to 
1907 to amass a business which amount- 
ed to the equivalent of one million 
units. The connected load added in 
the past three years is, therefore, equal 
to that connected during the previous 
eighteen years. The additional connec- 
tions during 1910 amount to the equiv- 
alent of about three hundred thousand 
lamps. The amount of current gener- 
ated and consumed was greatly in ex- 
cess of any previous year. The amount 
of current sold during the month of 
December just past exceeds that of any 
previous month in the history of the 
company. 

The number of city are lamps has 
been increased in Brooklyn during the 
year to over 5,000. The Manhattan 
bridge has been illuminated. Fort 
Greene Park and Prospect Park have 
both been equipped for the first time 
with an adequate system of electric il- 
lumination. The posts used are artis- 
tic and were designed by the Municipal 
Art Commission. In Prospect Park 
450 of these posts have already been 
installed, and 300 more will follow, 
this illumination replacing 150 gasoline 
lamps. Each of the new posts carries 
an 85-watt tungsten lamp. They are 
placed on all the drives and the walks, 
100 feet apart. 

The city has also contracted with the 
Edison Company for 400 horse-power 
to operate the flushing system for 
cleansing Gowanus Canal, which will 
be in operation early in 1911. 

An interesting development that has 
taken place during the year is the in- 
auguration in Brooklyn of merchants’ 
decorative street lighting. The first in- 
stallation of this has taken place with- 
in the last two months on Bedford Ave- 
nue between Putnam Avenue and Mad- 
ison Street, the equipment consisting 
of a number of artistic posts, each sur- 
mounted by five 100-watt tungsten 
lamps, surrounded by opal globes. The 
local merchants themselves contract 
and pay for this street illumination 
with the idea of increasing the attrac- 
tiveness of their respective localities. 
The company has a number of contracts 
already under way for this type of 
lighting in different parts of the city, 
and the indications are that it will 
spread during the coming year. 

A number of large customers have 
discontinued the use of their private 
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plants for Edison service, and renewal 
contracts have been signed for the sup- 
ply of all lighting and power to Luna 
Park, Dreamland, Brighton Beach, and 
the Manhattan Beach Estates, Coney 
Island. 

Dry Dock No. 4, at the Brooklyn 
Navy Yard, has been built entirely with 
power supplied by the Brooklyn Edi- 
son Company. This required a maxi- 
mum of about 1,000 horsepower. All 
the contractors for the Fourth Avenue 
subway have also contracted with the 
Edison Company for a supply of elec- 
trical energy and are using this in the 
construction of this public improve- 
ment. 

A comprehensive plan to secure the 
electric equipment of unwired Brook- 
lyn residences has been inaugurated 
during the year, and is meeting with 
gratifying results. This plan, widely 
advertised by the company, consists of 
an offer to install an electric equip- 
ment for any house owner in the bor- 
ough and receive payment therefor in 
monthly installments with the lighting 
bills as they become due. 

Two other notable features contrib- 
uting to the total of 1910 achievement 
are the largely augmented sale and use 
of household cooking and heating ap- 
pliances, and the increasing popularity 
of the electric vehicle, some of the larg- 
est concerns in the borough having 
adopted or extended the use of these 
vehicles during the year. 

— e 
Motor Trucks In An Elaborate Setting. 

Because the National Commercial Mo- 
tor Vehicle Show in Chicago is to be 
held the week following the Tenth An- 
nual Autumobile Exhibition and in the 
same buildings, the display of power 
vehicles for all sorts of business pur- 
poses wìll have the same elaborate and 
beautiful setting. 

The main features of the decoration 
of the Coliseum building wlll be four 
fountains extending down the center 
aisle of the main floor, illuminated vases 
mounted ten feet in the air on orna- 
mental bases extending awav to right 
aud left of the fountains, clusters of 
incandescent globes atop of ornamen- 
tal posts rising between the vases, 
and an ornate ceiling simulating stained 
glass. 

Tungsten lights are to be used on a 
large scale. Protruding through the 
stained glass ceiling at intervals of 
eleven feet each way will be 500-watt 
tungsten units. 
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New Electrical and Mechanical Apparatus and 


New Freight Locomotive for Street 
Railway Company. 

The accompanying illustration shows 
a view of the new electric locomo- 
tive recently purchased by the Galt, 
Preston & MHespeler Street Railway 
Company, Ltd., of Ontario. This com- 
pany operates some thirty cars on a 
standard-gage interurban line, twenty- 
one miles in length, connecting the 
above points with the towns of Free- 
port, Centreville, Berlin and Waterloo. 
The power station and repair shops are 
located at Preston. The railway trav- 
erses a farming country and does a 
thriving business in both local and 
through passenger and freight service. 

Several years ago the company pur- 
chased from the Westinghouse Electric 
& Manufacturing Company a quadruple 
equipment consisting of four No. 93-A 
direct-current motors with a nominal 
rating of sixty horsepower each at 
600 volts, for a locomotive similar to 
the one shown, but of smaller capacity. 
Its operation has been eminently sat- 
isfactory in every respect and the re- 
cent order for a larger locomotive of 
the same general characteristics argues 
strongly for the excellence of design 
and low maintenance charges of this 
type of slow-speed freight locomotive. 

Much has been said about the imprac- 
ticability of electric freight haulage, 
but’ the steadily increasing sales of 
slow-speed electric locomotives, espe- 
cially designed for freight service, and 
the invariably favorable reports of op- 
eration, is affirmative evidence of the 
most forceful nature. There are many 
interurban electric roads tapping 
sparsely settled farming districts and 
outlying towns not favorably located 
on main steam trunk lines, which could 
develop a highly profitable express and 
freight traffic with the aid of a suitable 
electric locomotive. 

The locomotive shown in the accom- 
panying cut was built by the Baldwin 
Locomotive Works and the complete 
electrical equipment furnished by the 
Westinghouse Electric & Manufactur- 
ing Company of Pittsburg, Pa. It is 
designed for the standard-gage track 
and provided with double-swivel 
trucks. The wheel base is twenty-nine 
feet and the overall dimension thirty- 


Appliances. 


six feet and it weighs complete 100,000 
pounds. The gear ratio of 16.57 gives 
a normal speed of 8.25 miles per hour, 
at which speed a tractive effort of 18,- 
220 pounds is developed. The max- 
imum tractive effort is 25,000 pounds. 
The locomotive carries a quadruple 
equipment consisting of four interpole, 
direct-current railway motors having 
a nominal rating of 100 horsepower 
each, or a total of 400 horsepower at 
600 volts. These motors are fitted with 
special windings adapting them partic- 
ularly for slow-speed locomotive ser- 
vice. Standard nose suspension is used. 

The well-known Westinghouse unit- 
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the motors are in operation. Under 


such extreme or even less severe condi- 
tions solenoid-operated contactors, de- 
pending upon the line voltage for their 
contact pressure, are very apt to give 
trouble due to looseness and arcing at 
the contacts. With air-operated switches 
all such possibilities are eliminated and 
the greatest reliability under all con- 


ditions assured. 
~~ -0-@ -——— 


Pennsylvania Railroad Installs Train 
Dispatching Telephones in Phila- 
delphia Terminal]. 

The Pennsylvania Railroad is in- 
stalling a telephone system of controll- 
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NEW FREIGHT LOCOMOTIVE FOR ELECTRIC RAILWAY. 


switch control was provided; as expe- 
rience has shown this system has many 
commendable features as regards sim- 
plicity and uniform positive operation. 
Two master controllers are supplied, 
one in each end of the cab. These con- 
trollers carry only the very small cur- 
rent from a storage battery, for excit- 
ing the electromagnetically actuated 
needle valve which admits air at seven- 
ty pounds pressure to the air cylinders 
of the unit switch. The action of each 
switch is therefore positive and inde- 
pendent of fluctuations of the line volt- 
age. It not infrequently happens on in- 
terurban and stub-end lines that the 
voltage at points far distant from trol- 
ley feeders is as low as 200 volts when 


ing train movements at its Philadelphia 
terminal. This is believed to be the 
first installation of a complete tele- 
phone dispatching system within the 
limits of a terminal. 

This system is unique, being in some 
measure a telephone train wire having 
intercommunicating features only be- 
tween certain points. Dispatchers’ of- 
fices are located at ‘‘S’’ tower, which 
is a telegraph oftice at Thirty-second 
Street, and at ‘‘A’’ tower, at Seven- 
teenth Street. At the latter point three 
calling equipmnets are provided, which 
enables any one of the three operators 
to call any station. while at ‘‘S’’ but 
one calling equipment is provided. 

The various way stations, of which 
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there are fifteen, can call automatical- 
ly either ‘‘S’’ or ‘‘A,’’ but there is no 
provision for calling the other way sta- 
tions. Accordingly both dispatchers’ 
offices are equipped with selectors, as 
are the regular way stations. 

Under ordinary operating conditions 
the dispatchers at ‘‘A’’ will call the 
various way stations, but in cases of 
emergency the ‘‘A’’ tower will be cut 
out and the train movements controlled 
from ‘‘S.’’ The complete equipment 
of telephone and selector apparatus was 
supplied by the Western Electric Com- 
pany. 


Dossert Connectors for Grounding 
High-Tension Lines. 

"The accompanying illustration is a 
sectional view of a new handy and con- 
venient device for attaching ground 
wires to high-tension lines or for use in 
connecting temporary leads to a line, 
which is being placed on the market by 
the firm of Dossert & Company, New 
York, N. Y. 

The construction of this connector is 
plainly shown in the accompanying il- 
lustration. In operation, when the hard- 
rubber handle is turned to the left the 
steel stud is released from the lower 
contact jaw and this jaw swings down, 
thus permitting the connector to be 
placed over the line wire. 

When the handle is turned in the 


NEW DOSSERT CONNECTOR FOR GROUND 
WIRES. 

other direction the stud forces the two 
jaws together and a contact is obtained 
on the main line. The ground wire is 
held in the connector by means of joint- 
ed set screws or solder. 

The employment of this device, it will 
be readily seen, will effect a marked 
saving in labor and cost. 


New Shop-Lighting Fixtures. 
The question of the proper lighting 
of shops and factories is a much dis- 
cussed one, owing to the remarkable 
difference in output of a well-lighted 


SINGLE-LIGHT UNIT. 


workroom and a poorly lighted one. 
The advent of the tungsten-filament 
lamp has done much towards bettering 
lighting conditions generally, but par- 
ticularly in shops have the results been 
noticeable. 

Tungsten clusters have become very 


SHOP CLUSTER EQUIPPED WITH SHOCK 
ABSORBER. 

popular for this elass of lighting as 
they meet practically every condition 
imposed on them. In the accompany- 
ing illustrations are shown two types of 
shop-lighting fixtures whieh have keen 
installed in a number of shops with sat- 
isfactory results. 

The cluster type shown is of all-stee] 
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construction, with shade and receptacle 
plate made in one piece. The shade is 
eighteen inches wide and is designed 
along the most scientific lines to pro- 
duce the best distribution of light. It 
is finished with a reflecting coat of 
white porcelain enamel. This cluster 
may be equipped with four sixty-watt 
or four 100-watt multiple, or four 100- 
watt street series lamps in vertical po- 
sition. The stem of the fixture is twelve 
inches long and is one-half inch iron 
pipe. It is either furnished with ceiling 
crowfoot or the shock absorber, shown 
in one of the illustrations. 

The unit shown in another illustra- 
tion is designed especially for a 250- 
watt multiple lamp. The shade of this 
fixture is eighteen inches in diameter 
and is coated with white porcelain 
enamel. The stem is of one-half-inch 
iron pipe fifteen inches long. 

The shock absorber shown herewith 
is intended for use with any fixture 
having a one-half or three-eighths inch 
conduit and is provided with suitable 
terminals for connections. The conical 
spring and the intervening lamp cord 
prevents injurious shocks from reach- 
ing the lamps. | 

The shock absorbers and fixtures are 
being manufactured and placed on the 
market by the American Are Lamp 
Company, Kalamazoo, Mich. 


AMERICAN SHOCK ABSORBER FOR SHOP 
FIXTURES. 
Contract Awarded. 

The Northwestern Engineering & 
Construction Company, Milwaukee, 
Wis., has received a contract for the 
building of the Sterling-Moline Trac- 
ton Comrany’s interurban line in Mi- 
nois. The contract price is given as 
£92 800.000, 
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Pelouze Toaster-Stove and Griddle. 

The Pelouze toaster-stove and griddle 
shown herewith embodies a utilization 
of new principles in the art of electrical 
heating, and may be said to represent 
a distinctively different system of ap- 
plying electrical heat. This new method 
might well be called the ‘‘radiant sus- 
pension’’ of applying heat. 

The heating element in the Pelouze 
toaster is complete in one piece with the 
contacts. It is supported from under- 
neath by one screw. All heating ele- 
ments are interchangeable and can be 
replaced by any one should an accident 
ever occur. The current consumption of 
this toaster is 450 watts. 

In the new Pelouze toaster provision 
has been made for adequately taking 
care of crumbs. <An attractive nickel- 
plated tray is provided for catching the 
erumbs, which is easily removed from 
one end. This decided advantage and 
improvement overcomes any objection 
that can be made to a horizontal toaster. 

The stove attachment, or chafing dish, 
taken in connection with the toaster, 
produces a most practical and useful 
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switch block from any device. The ef- 
fect of the tempered spring causes the 
switch block to be detached with a quick 
break, thus doing away with all possi- 
bility of arcing. The Pelouze Electric 
Heater Company, Chicago, Ill., are the 
manufacturers. 
> 
New Electric Pump. 

An electrically-driven air compressor 
which is particularly suitable for use in 
saloons, hotels, ete., for pumping beer, 
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strikes a powerful blow directly on the 
work to be done. 

Herewith is shown the bench-type 
machine, which is adapted for driving 
and heading at one operation. When 
using this machine the rivet is forced 
through tin, sheet iron. or steel and 
riveted. The riveting operation is con- 
trolled by the foot and by releasing the 
foot pressure the blow is stopped in- 
stantly. 

Attention is also called to the semi- 
portable yoke for riveting double 
edges and reinforcements around tanks, 
feed-troughs, range ovens, ete. This 
machine can be operated hung horizon- 
tally, vertically or upside down. It can 
also be bolted to any stationary upright 
post or wall. The semi-portable type is 
usually suspended by a steel tiller rope 
or pulley wheel fastened to the ceiling 
or joist, being evenly counterbalanced 
so that light pressure will raise or lower. 
suitable to the work being done. 

These riveting machines, which are 


cooking device, which combines success- 
fully an efficient toaster-stove and grid- 


PELOUZE TOASTER. 


dle. The Pelouze toaster includes also 
an upper rack, intended for keeping the 
toast hot after it is made, or as a plate 
Warmer. This rack is easily removed 
when the toaster is used as a chafing 
griddle. 

Attention is especially called to the 
Improved quick-break switch block. At- 
tached to the switch block is a tempered 
spiral spring having a knob near the 
center for the purpose of detaching the 


VARWIG BEER PUMP. 


is shown in the accompanying illustra- 
tion. 

This apparatus comprises a motor- 
driven compressor encased in a glass 
globe mounted on an attractive ped- 
estal. The air is drawn into the globe 
through a glass jar containing water, 
which filters the air before it is com- 
pressed. An electric incandescent lamp 
also mounted in the globe is lighted 
whenever the motor is in operation. 
This feature adds to the attractiveness 
of the device. 

The Varwig Manufacturing Com- 
pany, 120 Opera Place, Cincinnati, O.. 

“is the manufacturer of this pump. 
~~. 
Electric Riveting Machines. 

The accompanying illustration shows 
a new type of electrically-driven rivet- 
ing machine, which, owing to its many 
commendable features, is meeting with 
marked success. 

The mechanism of these riveters, which 
are known as the ‘‘ Ajax.’’ is very dur- 
able and simple, consisting of a slidable 
solid steel revolving disk block having 
on its lower surface three special de- 
signed striking shoes, these shoes in turn 
striking a resiliant plunger, which 


AJAX RIVETER. 


being placed on the market by the Me- 
chanical Appliance Company, Milwau- 
kee, Wis., are furnished in a number 
of various sizes and types. 
—_~»--@— ——- 

Some tests have lately been made with 
aluminum commutators, with a view to 
substituting this metal for copper, The 
chief trouble which presented itself was 
the difficulty of connecting the eopper 
eonductors to aluminum bars. 
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Three-Phase Transformers. 

Until quite recently it has been al- 
most universal practice to employ com- 
binations of single-phase units for poly- 
phase transformation, while in Europe 
the composite type of three-phase trans- 
formers is in very common use, an | 
very popular. The main argument used 
against the three-phase transformer 
here is the danger of interrupted ser- 
vice, due to a possible disablement. 

With present methods of transformer 
manufacture, the well known, or easily 
determined quality of all materials 
used, modern protective devices, 
against static, surges or accidental 
‘‘shorts,’’ about the only cause for 
transformer breakdown is over-loading. 

For two-phase work, which, however. 
is not very common, no material advan- 
tage can be gained by combining two 
transformers in one, but for three- 
phase work, a system most generally 
employed, the combining of three 
transformers in one, effects a very ma- 
terial saving in several respects, and 
may be summed up as follows: First, 
improved efficiency and regulation, as 
applied to installations requiring from 
five to one hundred kilowatts trans- 
former capacity, for larger installations 
this feature will not be so marked. Sec- 


THREE-PHASE TRANSFORMER SUB- 
STATION TYPE. 


ond, reduced weight, resulting in lower 
first cost, less transportation expense 
and much easily handling. One single 
transformer of a given capacity will 


Weigh nearly one-third less than three 
smaller transformers aggregating the 
same capacity, and first cost is reduced 
in nearly the same proportion. Econ- 
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KUHLMAN THREE-PHASE TRANSFORMER. 


omy in space occupied, simplicity of 
connections and improved appearance 
generally, are points in favor of the 
three-phase transformer that need only 
passing mention in this article. Third, 
ideal electrical results; no phase regu- 
lation on your system is needed. Phases 
will remain balanced under widely 
varying conditions of load, when used 
‘or lighting, or mixed lighting and 
power load where it becomes practi- 
cally impossible to keep the load bal- 
anced, the three primary phases will be 


drawn on practically alike under these 


conditions. 
The Kuhlman Electrie Company, Elk- 


hart, Ind., built its first three-phase 


transformer in July, 1903, and claim to 
be the first, or at least among the first, 
to offer this type in this country. Since 
that time it has been perfected, and 
today after a number of changes in de- 
sign, they elaim to have a transformer 
that is theoretically correct in design 
and thoroughly reliable in service. 
The transformer has three magnetic 
circuits in its core, of exaetly equal re- 
luetance, a very desirable arrangement 
which is found only in this design. 
These circuits are joined as are the 
wires of a three-phase cireuit. On each 
of these cores is wound a primary and 
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secondary coil, or coils as the case 
might be. The primary coils are then 
connected in star, the secondary in 
delta. This connection is employed 
because by means of it the phase regu- 
lation more nearly approaches perefec- 
tion than with any other connection. 

These transformers are built in sizes 
of from five kilowatts and larger, and 
fur any frequency and voltage. As 
they are primarily a power trans- 
former, which are intended to operate 
under constant load, the standard de- 
sign calls for core and copper losses to 
be nearly equal, this resulting in high- 
est efficiency at full load, and slightly 
greater overload capacity. Where spe- 
cial conditions are to be met, however, 
such changes in this regard as may 
seem best can always be made. 

Regarding mechanical features, the 
transformer is encased in a sheet-steel 
tank supported in a substantial cast 
base, with cast rim and lid. The smooth 
case is used in sizes of from five to 
twenty kilowatts, while with the larger 
sizes the corrugated case construction 
is employed. The five to fifty-kilowatt 
sizes in voltages up to 6,600 are fur- 
nished for pole suspension, 


—-——-—~-o-_ —————___—_ 
New Indirect-Lighting Units. 
One of the notable innovations in 
electric lighting which has grown up 


FIG. 1—NEW INDIRECT-LIGHTING UNIT. 


with illuminating engineering is what 
is now termed the indirect method. 
This illuminating system is particularly 
suited to certain classes of lighting and 
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in many notable installations the re- 
sults have been noteworthy. 

With the advancement of thig system 
of lighting there has been a parallel de- 
velopment in the design of indirect- 
lighting units and at present there are 
available innumerable designs and pat- 
terns for every conceivable class of in- 
stallation. 

In the accompanying illustrations are 
shown two of the newer designs of fix- 
tures which are being placed on the 
market by the National X-Ray Reflec- 
tor Company, Chicago, III. 

Fig. 1 is a rather severe design which 
will harmonize with a variety of archı- 
tectural treatments. It is intended for 
use with the large tungsten lamps— 
250 and 400 watts. 

Fig. 2 is an ornate and distinctly 
classical design. The material is a com- 
position which may be given any de- 
sired finish. The indirect-lighting fix- 
ture of this type offers a solution of 
the problem of electrically lighting to 
interiors of strictly classical design. 
At the same time the fixture affords the 


FIG. 2-NEW DESIGN UNIT. 


necessary visible source of light sup- 
ply, suggesting a bowl or vase overflow- 
ing with light. 
ee ee Cee 

The Westinghouse Electric & Manu- 
facturing Company has offered to make 
a trial installation of its metallic flame 
arcs for street lighting in Cincinnati, 
O., in view of the impending renewal 
of the street-lighting contract. 


New Storage Battery. 
In line with its policy of progressive- 
ness, the Electric Storage Battery Com- 
any, Philadelphia, Pa., has recently de- 


| 
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NEW EXIDE POSITIVE PLATE. 


veloped a new electric-vehicle battery, 
which will be placed on the market in 
1911. This new battery will be called 
the ‘‘Ironclad-Exide.’’ It is said to be 
the latest and highest development of 
the ‘‘Exide’’ battery. 

The ‘‘Ironclad-Exide’’ battery is the 
result of years of study and experi- 
mentation and long tests already made 
have proven its dependability. 

The ‘‘Ironelad-Exide’’ battery is the 
perfection of a battery first invented 
by a Frenchman. The Electric Storage 
Battery Company secured the American 
rights on this patent about four years 
ago, and since that time has been car- 
rving on experiments in an endeavor 
to perfect this battery. This has now 
heen accomplished and under severe 
tests has shown the most satisfactory 


results. 

The new ‘‘Troneclad-Exide’ 
plate shown in the accompanying illus- 
tration is so designed as to effectually 
prevent the loss of active material, The 
plate consists of a metal conducting top 
and bottom bar connected by vertieal 
conducting rods. Each rod is sur- 
rounded by active material, whieh in 
turn is protected and held in place by a 
slotted hard-rubber tube. This tube 

arries a vertical rib on each side which 


’ positive 
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takes the place of wood separators, 
used with the standard ‘‘Exide’’ type 
of positive plate and makes the use of 
rubber separators unnecessary. <A thin 
flat wood separator spaces the ‘‘Iron- 
clad-Exide’’ positive from its negative. 
The negative plate is a modified *‘Ex- 
ide’’ negative plate thickened and im- 
proved, to enable it to withstand, not 
so much the increased capacity, as the 
truly unprecedented life of the new 
positive plate. 

According to the manufacturers the 
‘‘Tronclad-Exide’’ battery has the fol- 
lowing points of superior merit: It 
gives from two and one-half to three 
times longer life; active material does 
not shed from the plates, which elim- 
inates the necessity for ever cleaning 
the cells; it gives increased mileage and 
maintains this high capacity during the 
greater part of its life; the ‘‘Jronelad- 
Exide” battery can be installed in 
standard ‘‘Exide’’ battery jars so that 
vehicle users having ‘‘Exide’”’ batteries 
can substitute the new battery when re- 
quiring renewals. 


Adjustable Electric Light Fixtures. 
Probably no phase of human ills has 
received so little attention at the hands 
of modern science as that resulting 
from misuse of the eyes. It is only dur- 


FRANKS ADJUSTABLE DESK OR READING 
LAMP. 

ing the past few years that seience, hav- 
Ing given the means of producing better 
light, has shown how it should be used 
fo preserve and protect the eyes. 

In this connection the adjustable fix- 
ture, capable of being placed in such 
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a position as to provide light where it 
is most needed, has been an essential 
factor and is considered as among the 
most efficient tools the illuminating en- 
gineer now has at his disposal. 

An innovation in this type of fixture, 
having a patented adjustable feature, 
has recently been perfected and is 
shown in the accompanying illustra- 
tions.: As may be seen, the patented 
feature has been embodied in fixtures 
adaptable for use in the home, the office 
and the factory, and the latter tvpe has 
been installed in many large factories. 

It has been proven time and time 
again that to provide for the health and 
comfort of workers is a profitable in- 
vestment for the emplover. The fixture 
shown in Fig. 1, installed in factories, 
will help immeasurably to attain this 
result, as the fixture may be attached 
to the ceiling or wall, near the outlet. 
and the lamp adjusted to any position. 

Also with the desk, piano, bathroom, 
bedroom and kitchen types, the light 
can be directed in any direction and 
the fixture easily moved out of the way 
when not in use. 

The adjustable feature comprises a 
ball seated between the base of the fix- 
ture and a plate, each having openings 
large enough to allow the ball to move 
freely and give sufficient radius. The 
ball is clamped between the base and 
plate by bolts and spring means, the 
resulting tension permitting the ball to 
be adjusted to any desired position. 

The fixtures described and illustrated 
above are being manufactured and 
placed on the market by the Franks 


FRANK’S FACTORY 


Manufacturing Company, Rock Island, 
IN. 
O E tee ee 

The Consolidated Car-Heating Com- 
pany, New York, has received the con- 
tract. for installing heaters in the fifty 
surface cars recently ordered by the 
Boston Elevated Railway. 


FIXTURE. 


New Portable Storage Battery. 

In the accompanying illustrations are 
shown the new Hirsch portable storage 
battery which the Pennsylvania Stor- 
age Battery Company, Philadelphia, 
Pa., is placing on the market and which 
it is claimed is a distinct departure in 
storage-battervy manufacture. 


HIRSCH PORTABLE STORAGE BATTERY— 
HALF SIZE. 


In this battery there are but two 
plates per cell, placed horizontally in 
each, which are comparatively thick, 
thereby having increased storing ca- 
pacity. The batteries are said to be so 
constructed as to stand the constant 
jar and jolt of an automobile and do 
not easily get out of order. 

The manufacturers state that the suc- 
cess of this new battery is due to the 
position and construction of the plates. 
The plates are perforated, thereby giv- 


ing large active surface, and are well 
made, strong grids. The eleetrolyte 
has free access to every part of the 
plate, and since the active material is 
in such close contact with the plate it- 
self, the internal resistance is said to 
be extremely low. 

The formation of peroxide of lead in 
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the positive, and reduced as spongy 
lead in the negative plates, is by a spe- 
cial process rendered sufficiently porous 
to utilize it with the least loss of reac- 
tion in the electrolyte, occasioned by 
the charge and discharge. 

The plates are placed horizontally in 
each cell, the positive plate is at the 
bottom and consequently the sediment 
cannot short circuit the plates. 

One of the accompanying illustra- 
tions shows a view of the Hirsch bat- 
tery complete, this view being about 
one-half actual size. The other illus- 
tration is a view showing the construc- 
tion of the battery. 


E 
Variable-Speed Polyphase Motors. 


In the accompanying illustration is 
shown the Kimble variable-speed poly- 
phase motor, controller and rheostat. 
The Kimble Electric Company employs 
for speed variation the well known 
rheostatic control, and with the excep- 
tion of two or three points, the conven- 
tional ideas are followed throughout. 

In a phase-wound motor, the current 
trom the main line is fed to the stator, 
and a current is induced in the rotor. 
If the rotor current is passed through 
rheostats, the motor will operate at re- 
duced speeds. By cutting out the rheo- 
stats, step by step, the speed can be 
brought up through any desired range. 

The Kimble motors always operate on 
any rheostat point, with equal resist- 
ance in each phase of the rotor, result- 
ing in quiet operation, with the mini- 
mum heat in the rotor windings. 

The general rule is to operate the 
phases unsymmetrically for the sake of 
cheapness of construction in the con- 
troller. The stator used in the variable- 


CONSTRUCTION OF HIRSCH BATTERY. 


speed motors is the same as is used for 
the constant-speed induction motor, the 
only difference being in the rotor, 
which is a wound rotor, and is equipped 
with slip rings. 

The controllers are of the ‘‘drum’’ 
type and of very substantial construc- 
tion. The core is composed of eight 
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pieces of solid cast bronze, carefully 
machined and fitted aud firmly mounted 
on a center shaft, to which is attached 
the controller handle. A common prac- 
tice in small controllers is to attach 
thin strips of metal to a fiber or wooden 
core. The Kimble method confines any 
arcing there may be to the contact 
fingers, which can be replaced at slight 
cost. This arcing, however, in the Kim. 
ble controller, is very slight, the life of 
the contact fingers is therefore long, 
and they seldom have to be replaced. 

The amount of resistance used in the 
rheostat, at each controller point, de- 
termines the speed of the motor at that 
point for a constant load. 

If the load is always the same, the 
rheostat can be calculated accurately 
to give the desired speed range. If, 
however, the load is variable, the speed 
no longer depends Wholly upon the con- 
troller setting, but is affected also by 
variations in the load itself. In other 
words, a certain amount of load on the 
motor is necessary, to make the contro] 
effective, 

For this reason, the proper rheostat 
to be used depends very much upon the 
nature of the work done by the motor. 
To meet the various requirements, the 
Kimble Electric Company is prepared 
to adjust the rheostat to suit each indi- 
vidual case. 

The rheostat itself is housed in a well- 
Ventilated stiff iron cage. The resist- 
ance is composed of special resistance 


KIMBLE MOTOR AND STARTER 


Wire of ample size to carry the current 
Without danger of overheating. 

There are no soldered joints, the 
rheostat being composed throughout of 
One wire, and the absence of cast 
grids renders the rheostat free from 
damage, due to accidental breakage of 
the grids by jar or temperature 
changes, This rheostat may be de- 
signed to perform any service. 
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New Series Sockets. 

The series socket illustrated here- 
with has been especially designed for 
use with tungsten-filament lamps, al- 
though any type of lamp can be used. 

The ‘‘push-in”’ feature of the series 
socket used in the Past has been entire- 
Iv eliminated, thereby avoiding the pos- 
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NEW SERIES SOCKET. 


sibility of breakage of the filament 
when putting the lamp in. This has 
been accomplished by arranging the 
socket to screw into the receptable in- 
stead of pushing in. 

The socket carries a cut-out which 
operates in case the lamp burns out or 
is broken, and the receptable is ar- 
ranged with a Short-cireniting device 
which automatically closes the line 
when the socket is removed. This sock- 
et is so designed that it ean he used 
With all types of fixtures now in use. 


— 


This socket is made by the Phil- 
adelphia Electrical & Manufacturing 
Company. 1228-36 North 3Ist Street, 
Philadelphia. Pa. 

A a 

It has been decided to extend the tele- 
graph lines of Brazil to the confluence 
of the Agra River with the Paraguay 
River, thus facilitating communication 
in the interior of the country, 
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Single-Phase Alternating Current 
Motors. 


The introduction of the numerous 
motor-driven household and office ap- 
pliances, which are operated by persons 
inexperienced in eleetrica] apparatus 
and usually run from a lamp socket, 
has called for reliable motors and start- 
ing devices. 

ln the accompanying illustration ix 
shown a single-phase alternating-current 
motor, being plaeed on the market by 
the Advance Electric Company, St. 
Louis, Mo., which is partieularly adapted 
for this class of service. ln the design 
of these motors the manufacturers state 
that no new or untested element has 
been incorporated, the aim being to com- 
bine to the greatest extent the best char- 
acteristies of the commutator-type and 
squirrel-cage type motors. 

The field core of this motor consists 
of electrical sheet-steel Punchings as- 
sembled rigidly in the frame shell, whieh 
ìs a plain cylinder. The armature core 
is built up of punchings having at the 
surface a circle of partially closed slots. 
In these slots a winding similar to a di. 
rect-current armature is placed and con. 
nected to a commutator in the sale Way, 
The brushes bearing on the commutator 
are all connected together. short-eircuit- 
ing the winding. Under these partially 
closed slots is a circle of holes through 
which copper bars are placed. These 
bars are bent down over and soldered 
to the brass clamping Hanges, forming 


SINGLE-PHASE A LTERNANVTING-CI TRRENT MOTOR 


This squirrel cage is 
set some distance below the commutated 
winding, allowing a part of the mag- 
netie flux to pass through the commu- 
fated windings without penetrating the 
squirrel cage. By varying the streneth 


a squuirre] Cage., 


of these windings and the amount of 
magnetie leakage between them the wide 
range of operating characteristics re- 
quired for the various classes of serviee 
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The brush holders are of the simple 
box type, with provision for removing 
or replacing the brushes without mov- 
ing or dismanteling any part of the ma- 
chine. The studs carrying the brush 
holders are serewed solidly into the com- 
mutator end-plate so that when the 
brush holders are assembled they are 
solidly short-circuited, and are always 
directly opposite the openings in the 
end-plate and easily accessible. 

— eo — 
Luceo Shades and Reflectors. 

Luceo glass whieh is used in the 
shades and reflectors made by the Jef- 
ferson Glass Company, Follansbee, W. 
Va., is a special glass with unusual dif- 
fusing properties. It has very little ab- 
sorption and this absorption is nearly 
uniform for all colors. This is plainly 


DISTRIBUTION OF LIGHT ABOUT A SIXTY-WATT TUNGSTEN 
LAMP EQUIPPED WITH LUCEO REFLECTOR. 


shown when a thin globe is used aréund 
a light source of high intrinsic bril- 
liancy, for the filament appears white, 
whereas with many other kinds of glass- 
ware under like conditions the filament 
will appear very red, showing unequal 
absorption of the different colors. Luceo 
glass is made up in a variety of forms 
for shades and reflectors. two of which 
are shown in the accompanying illustra- 
tions. These shades are designed to 
give an artistic appearance as well as 
high efficiency from the standpoint of 
illumination. They present a handsome 
appearance whether the lights are burn- 
ing or not. 

The reflectors have been designed to 
give a proper distribution of light in 
the places where it is needed. Recent 
tests which were made at the Elec- 


trical Testing Laboratories jn New 
York city show a distribution of light 
as indicated in the accompanying illus- 
trations, the numerical values for which 
are given in the following table. 
Reflector No. 4038 gives almost uni- 


LUCEO REFLECTOR NO. 4024. 


form eandlepower through a range of 
sixty degrees upon either side of the 
vertical. Reflector No. 4008 distributes 


the light so that it is almost uniform 
over a horizontal plane throughout an 
angle of about ninety degrees under the 


LUCKO REFLECTOR NO. 4026. 


lamp. In the case of all of these re- 
flectors the light is very largely con- 
centrated below the lamp, giving a high 
mean hemispherical candlepower. 
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DISTRIBUTION OF LIGHT IN VERTICAL 


PLANE. 
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Foregoing results obtained with frosted-tip 
lamps of 60 and 100 watts and clear bulb lamp 
of 40 watts. 


a ee 
New Sectional Cutout Boxes. 

The Columbia Metal Box Company, 
New York, N. Y., has just brought out 
a new sectiona] cutout box which has 
many commendable features. 

One of the many valuable features of 
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this new box is the fact that universal 
cutout holders are supplied with every 
body seetion. These holders eliminate 
all drilling for cutouts and switches. 
This new box also contains knockouts 
for half-inch conduit. evenly spaced on 
all sides, 

It frequently happens that boxes 
already installed must be enlarged. 
Formerly it was necessary to tear out 
and throw away the old box, substitut- 
ing a new one of the required size, but 
where such a condition arises it will 
only be necessary to remove a few 
serews and add one or more sections as 
the work may require. 

The sectional principle has another 
advantage. It is often found necessary 
to use large conduits and the drilling 
of the holes has been very difficult to 
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accomplish in boxes already made up, 
as few shops have drills suitable for 
the work. This necessitated having the 
boxes made to order which, of course, 
added to the cost and delayed the work. 
With this box it is only necessary to 
take a section to the nearest drill press 
and have the holes drilled to suit in a 
few minutes. 

When assembled, which is accom- 
plished by means of a few stove bolts, 
the boxes present a very substantial 
and neat appearance. 

The unique but simple construction 
of this box is well illustrated by the 
cut shown. It will be readily seen 
that the cover extends over the edges 
of the body of the box one-quarter of 
an inch, allowing the box to be used on 
the cheaper grade of work requiring 
flush boxes, as well as for surface work. 
The fact that the covers can be applied 
at anv time permits the installation of 
the bodies when the roughing is being 
done, which is often necessary in some 
classes of work. In some eases 
wooden doors and trims are required, 
on heavy dies from sheet steel and ab- 
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SECTIONAL CUT-OUT BOX. 


and in such instances the covers need 
not be used at all. 

The sections are stamped and drawn 
solute accuracy and uniformity are 
thereby assumed. 

They are made in three widths, nine 
Inches. twelve inches and sixteen 
inches. The sections consist of a body 
section, cover section, end section, and 
connecting strip section and cover con- 
necting strip. 

All parts are interchangeable and are 
packed in heavy cardboard cartons, and 
as a great many sections can be packed 
in a very small space, it enables a Job- 
ber or contractor to carry an unlimited 
assortment of sizes for a minimum in- 
vestment of money and space. 


New Benjamin Fixtures. 

In line with the increased demand 
for large-unit incandescent fixtures, the 
Benjamin Electric Manufacturing Com- 
pany, Chicago, Ill., is offering the trade 


the three new devices which are illus- 


FIXTURE NO. 1621. 


trated in the accompanying illustra- 
tions. 

Fixtures No. 301 and 0201 have inte- 
grally-formed socket shells and shade 
holders and are equipped with either 
chain suspension or with a brass stem. 
The former has a 10-inch by 6-inch 
globe, and standard base socket for 100 


be E A 
FIXTURE NO. 0201. 
to 250-watt lamps; the latter has either 
a sixteen-inch bowl-shaped or a twenty- 
inch flat-cone opal reflector, and large 
base socket for 400 to 500-watt lamps. 
The glassware is supported by five 
screws. 

Fixture No. 1621 resembles an are 
Jamp in appearance, and is designed to 
be hung in its stead and in substantial- 
ly the same manner. It has either an 
eighteen-inch bowl-shaped or twenty- 
inch flat-eone enameled-steel reflector 
of special design. Fixture No. 69 is 
equipped with a large base socket, and 
an enameled-steel hood. It is suitable 
for either in or out-door serviee, and is 
furnished with two forms of suspen- 
sion, namely, with weather-proof porce- 
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lain connecting block only; or with 
connection block and cross arm. 
————e 
Electric Plant. for Scottish History Ex- 
hibition. 

To supply the Scottish History Ex- 
hibition in Kelvingrove Park with elec- 
trie energy for lighting and power the 
British Westinghouse Electric & Manu- 
facturing Company, Ltd., offer to in- 
stall the plant on condition that the 
Corporation agree to purchase the 
plant after the termination of the ex- 
hibition at the price of $24,000, which 
is considerably less than cost price, at 
such times as their requirements in the 
way of extensions may necessitate, the 
price not to be paid until the plant is 
installed in one of their generating sta- 
tions or substations; and that, if only 
part of the plant is taken over to be- 
gin with, the payment shall be pro rata 
of the lump sum offer of $24,000. 

The engineer in charge having stated 
that at least one-half of the plant will 


FIXTURE NO. 301. 


be required next winter, and that the 
aceeptanee of the offer will save the 
Corporation the expense and trouble of 
removing transforming plant from one 
of the generating stations to the exhi- 
bition and taking it back again towards 
the end of October, at a time when it 
might be too late to be of use for the 
next winter's load, the Electricity Com- 
mittee recommend its acceptance. 
sae” ora ema 
A Wood-Burning Generating Station. 
In the Orsk goldfields of Eastern Si- 
beria electrically driven dredges are to 
be installed. An interesting feature of 
the steam plant whieh furnishes power 
is that wood is to be used exelusively 


as fuel. 


—. 
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Current Electrical News 


GREAT BRITAIN. 


(Special Correspondence.) 


LONDON, DECEMBER 23.—It seems after all that the Municipal 
Electrical Association will not introduce a bill into Parliament ask- 
ing that all municipalities shall be given powers to wire premises 
for electric lighting, and to sell or let on hire electrical apparatus. 
Several factors have led to this. In the first place the general 
political situation is extremely uncertain, whilst the Electrical Con- 
tractors’ Association, by dint of much work, has been able to 
enlist the sympathies of the large party of people of anti-municipal 
feelings, and at the same time it has been successful in accumulat- 
ing a very substantial emergency fund. On the other hand, the 
path of those municipalities desiring these powers is not so smooth. 
Quite a number of authorities already have the right to do that 
which is asked for by the remainder. Hence it is that the support 
given on the municipal side is not absolutely unanimous, and in- 
deed it cannot be. 

We still seem to be a long way from finality in street lighting 
in London. I have more than once referred to the numerous types 
of street lamps that are to be found in the metropolis, and a con- 
tinental expert aptly summed up the position when he remarked 
that London in the matter of street lighting, is “the laboratory of 
the world.” In addition to the experiments that are being carried 
out in the city of London with arc lamps suspended by wires in the 
center of the roadways; by central arc-lamp standards; and by 
metal-filament lamps, and also the competitive experiment in Hol- 
born between the Electric Supply Companies and the Gas Com- 
pany, the Lewisham Council, not being an electric supply or gas 
authority, kas adopted the plan of leaving gas and electric light 
companies to indulge in a competitive scheme, both companies 
being given the use of a certain portion of the same street. One 
of the features of Lewisham is what is known as “Electric Avenue,” 
where a most effective scheme of shop and street electric lighting 
is being carried out as the result of co-operation between the shop- 
keepers and the Electric Supply Company. On this same question 
of electric v. gas street lighting. it is interesting to note that in 
Westminster, which has recently become the “hub” of the gas com- 


pany's universe, owing to electric lighting having been displaced to. 


a small extent, the shopkeepers in one of the most fashionable thor- 
oughfares are complaining of the inefficiency of the new gas 
lighting. 

The Smoke Abatement Exhibition which was recently held un- 
der the auspices of the Glasgow Electricity and Gas Departments, 
realized a profit of about six thousand dollars. A small portion is to 
be handed over to the departments for expenses incurred, whilst 
the remainder is to be given to the Air Purification Committee, 
which the Glasgow Corporation have appointed with the object of 
bringing to the notice of manufacturers and others, the advantage 
of scrapping isolated steam and other plants in favor of electric 
drive, the power being obtained from one central source. 

An interesting description was given at the Institution of Elec- 
trical Engineers of the manufacture and laying of the new tele- 
phone cable between England and France, which cable is fitted 
with loading coils on the principle initiated by Pupin. The advan- 
tages of loaded cables on the Pupin method compared with con- 
tinuous loading were discussed, and Sir John Gavey, a past engi- 
neer-in-chief of the General Post Office, gave particulars of a cable 
of the latter description for ordinary underground cables in Buenos- 
Aires. He specified an air-space, paper-insulated cable with 100- 
pound copper conductor, lapped with a soft iron tape, the two be- 
ing annealed, then coated with a heated varnish and insulated. He 
was able to achieve an improvement in this cable of ninety-four 
per cent in the speaking tests. G. 


CONTINENTAL EUROPE. 


(Special Correspondence.) 


Paris, DECEMBER 24.—A new section of Metropolitan subway 
has been lately opened for traffic in the central part of town. It 
runs from the Place de P Opera to the North and East railroad 
depots. Eventually the line will be much longer and will run to 
the city limits. Construction work is now going on for a tunnel 
under the Seine in the outlying district, and caissons have aiready 
been sunk in the river for the purpose. At the Concorde bridge an 
extensive piece of work is being carried out for another subway 
line which will cross by an iron tube tunne! under the river. This 
latter work is being carried out by the Daydé & Pillé firm of 
Paris. 

I note an electric lighting and gas project for the town of 
Gaillac, France. A hydraulic plant is to be erected on the Venelle 
stream for supplying the communes of Selongey and Foncegrive. 
At Touzac, the municipality is considering an electric lighting 
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project. Plans for electric tramways are being drawn up for 
lines running between Ouques and Chateaudun, also from Biois to 
Amboise and Clery. 

The Worddeicf wireless telegraph station of Germany is now 
undertaking to send time signals once a dav to vessels at sea, in 
the same way as the Eiffel Tower is now doing. The Carpentier- 
Rochefort establishment of Paris is engaged upon a government 
contract for wireless outfits upon six battleships of the French 
fleet and twelve sets to be installed on torpedo destroyers. 

At Aarhus, Denmark, a project is on foot for a central station 
which is to work upon a power network in the region lying north 
of this point. The plans also include an electric tramway line from 
Aarhus to Ronders. An extensive project in Norway relates to 
the building of a hydraulic plant combined with electric furnace 
works for producing iron and steel, and it is expected to turn out 
700,000 tons annually, At Domnartvet there are building electric 
furnaces which are to have 4.000 horsepower output. It is stated 
that ten of the furnaces will be set running next February. Oper- 
ations are being carried on at Hoeganaes for erecting ten electric 
furnaces, 

The Italian Government Wireless corps has been experiment- 
ing of late with the new Jaciovello are system and it is claimed that 
some remarkable results are obtained with it. Tests were made 
at the Monte Mario station at Rome and also at Milan and other 
posts. 

Electric traction matters are active in the region of Budapest 
upon some sections of standard-ganze railroad. The first sections 
to be equipped will be the Budapest-Fiume and the Galanta-Zsolna 
portions of the state railroads. Current can be obtained for the 
Fiume line from hydraulic plants in that region. A DEC. 


CANADA. 


(Special Correspondence.) 


Orrawa, ONT., DECEMBER 31.— Private corporations, believed to 
be backed by Canadian railway magnates, Messrs. Mackenzie and 
Mann, of Toronto, are reported to be securing every available 
hydroelectric site on the Winnipeg River, below Lac du Bonnet and 
Point du Bois, where the city of Winnipeg is completing its $2,000.- 
000 power plant. The city fears competition. 

Permanent power is now being received at the city of Port 
Arthur, Ont.. direct from Kakabeka Falls. The energy recently 
turned on relieves the power shortage that for some time has seri- 
ously affected the street railway and light systems of the city. It 
is less than a year ago that the taxpayers of Port Arthur ratified 
the agreement with the Hydro-Electric Commission of Ontario. 

The complaint of the citizens of St. John, New Brunswick, 
lodged through the Board of Trade of the city. against the New 
Brunswick Telephone Company, promises to result in a long-drawn- 
out legal war. The complaint which was filed with the Public 
Utilities Commission of the province, alleges that the Company's 
rates are exorbitant and unjust, and asks the Commission to revise 
these rates and reduce them. 

News has been received here from he far East that arrange- 
ments are being made by the Marconi Wireless company to link a 
chain of stations around the world and to this end a powerful 
station is being constructed at Suva, Fiji Islands. An official of 
the wireless company has been sent to Suva to begin work. The 
Fiji Islands station will communicate with Sydney, Ausiralia. and 
it is stated that arrangements will be ultimately made for a high- 
power station at Victoria, B. C. The main chain will be fron: 
Great Britain to Canada, across Canada and thence via the Pacific 
station at Suva to Australia. 

The operation of the Ottawa municipal electric light and power 
plant, during the past year. has been so successful from the finan- 
cial standpoint, that the Electric Commission will probably recom- 
mend to the Council a reduction of from ten to fifteen per cent in 
the prices now charged consumers for light. Should the municipal 
plant reduce its rates, the Ottawa Electric Company will likewise 
make a similar reduction, so there will be a lowering of the charges 
all round. 

It is the intention of the management of the Canadian Pacific 
Railway to install, during the year 1911, another 2,000 miles of 
telephone to replace the telegraph in the operation of trains. The 
amount of mileage already installed is given as 2,254 miles. the cir- 
cuits in different parts of the system ranging from a little over a 
hundred to something over three hundred miles. It is pointed out, 
in connection with telephone equipment for the operation of trains, 
that the management is giving its attention in this respect to the 
single track, for where there is double track there is, under ordi- 
Nary conditions, greater safety in working, and it has been found 
that the telephone operates on the side of greater safety as well as 
higher efficiency. W. 
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Januarv 7, 1911 
COMMISSION NEWS FROM NEW YORK. 


(Special Correspondence.) 


The Public Service Commission has ordered a conference to 
be called of the general managers, district superintendents, train 
dispatchers and master mechanics of the several interurban rail- 
roads in the state, to be held at Syracuse on January 19 for dis- 
cussing all questions in relation to the safety of operation of these 
railroad companies. The attention of the Commission has been 
called to a number of serious accidents on interurban railroads, 
which, so far as investigations have developed, were caused by 
defective methods of operation, defects in block signals, or viola- 
tions of rules or orders. The electrical expert of the Commission, 
Charles R. Barnes, is preparing a programme of subjects, which 
will be assigned to various interurban electric railroad officials for 


discussion. 

The joint reorganization committee on December 29 filed with 
the Public Service Commission a petition asking the approval of 
a plan or reorganization of the Metropolitan Street Railway Com- 
pany, of New York City. This plan has been prepared by the joint 
committee with the sanction and co-operation of the committee 
representing the five-pei-cent general mortgage bonds and the coin- 
mittee representing the four-per-cent refunding mortgage bonds of 
the Company. 

The total present outstanding securities and obligations of the 
Metropolitan Street Railway system are about $1°6,000.000, and 
this amount does not include the outstanding securities of certain 
collateral companies which were used to aid in financing the 
system, such as the New York City Railway and the Metropolitan 
Securities Conipany. 

The plan provides for securities, including the new securities 
provided to be issued and old securities left undisturbed, to a 
total amount of about $96,000,000, which is a reduction of about 
$40,000,000 in the present outstanding securities and obligations. 

The fixed charges representing the interest on the bonds which 
have been adjusted under the plan have been reduced by an amount 
exceeding $1.000,000 per year. 

The new securities to be issued are approximately as follows: 
$11,768,000 new fixed-charge four per cent bonds: $39,000,000 new 


adjustment income bonds: $14,000,000 of stock. 
It is estimated that the net earnings of the company after 


setting aside a depreciation find will be sufficient to pay im- 
mediately from two and one-half per cent to three per cent on the 
adjustment income bonds. 

The Publie Service Commission has entered an order effect- 
ive February 1, 1911, prescribing rules and regulations to govern 
after that date the practice of gas and electrical corporations 
and exacting cash deposits from consumers. Correspondence received 
at the office of the Commission has disclosed that many patrons 
of such corporations are ignorant of the provisions of law pursu- 
ant to which such deposits are exacted. Accordingly an inquiry 
was made by the Commission into the practice, disclosing an 
entire absence of such proper rules upon the part of the corpora- 
tions, the observance of which would inform the depositor as 
to his rights in the transaction and safeguard his interests. The 


order is designed to correct these conditions. 


COMMISSION NEWS FROM WISCONSIN. 


(Special Correspondence. ) 


The City of Whitewater filed a complaint with the Commis- 
sion alleging that the Whitewater Electric Light Company has not 
in the past and is not at present furnishing arc lights of the stand- 
ard illuminating power of 2.000 candlepower each, with 432 watts 
of electrical energy, as agreed and required by the terms of the 
contract existing between the City and the Company. After a care- 
ful investigation of the operating statistics and expenses of the 
plant the Commission found that the cost per lamp, including taxes, 
depreciation and interest on the investment. was about $90 per 
year, Which is higher than the price now paid by the City. It was 
found necessary to estimate to a large extent the output and 
demand of the plant. For forty-seven electric utilities operating in 
the state having from 200 to 500 consumers, the average connected 
load per consumer was 1.03 kilowatts, and the average ratio of 
demand to connected load was about forty-five per cent. A sum- 
Mary of the statistics of all the electric plants in the state operat- 
ing in towns of 2,000 to 4.000 inhabitants showed the following 
average results: Average number of consumers, 258; average 
capacity of plant in kilowatts, 200; average connected load in kilo- 
watts, 242; average maximum demand on station, 115 kilowatts. and 
average total operating expenses, not including taxes, depreciation 
and interest, $5,904.48. The Commission found the terms of the con- 
tract between the City and the Company were impossible of enforce- 
ment and the Commission commented on the 2,000 candlepower 
provision as follows: “The extracts quoted above are sufficient 
to show that the term ‘2.000 candlepower in the contract between 
the parties to this case is merely a nominal rating and does not 
represent the actual amount of light given and that the provision 
of the contract providing for the City deducting a certain sum 
in case lamps do not reach the stated illuminating power is prac- 
tically impossible of enforcement.” Wattage tests made by the 
Commission's inspectors showed the lamps in Whitewater to be 
deficient and the Commission ordered the Company to make such 
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readjustments in its lamps and other equipment as to supply and 
maintain 432 watts of electrical energy at each of its arc lamps 

during the time these lamps are in actual use. 
The annual report of the Commission for the year ending 
June 30, 1910, has been filed with Governor Davidson and urges 
the necessity for more comprehensive legislation if the Commis- 
sion is to accomplish its highest purpose, particularly with respect 
to the law in regard ’to the issuing of stocks and bonds by the 
public service corporations of the state. Further strengthening of 
the law is urged by the Commission. under which the Lezislature 
should describe the purpose for which securities should be issued, 
determining the character and ijmiting the amount which should 
be reasonably required and leave to the Commission to ascertain 
whether the proposed purposes are within the terms of the stat- 
ute and whether the character and the amount proposed to be 
issued are reasonably required by the utility. Special emphasis 
is laid on the necessity for conferring the broadest powers of in- 
vestigation upon the Commission. The report is a voluminous 
document and is largely devoted to statistics and figures showing 
the work of the Commission for the year covered by the report. 
The number of utility corporations, water, gas, electric light, 
power, ete.. increased from 847 to 851. Of this number 199 were 
electric utilities with an increase of twenty-seven; 506 Were tele- 
phone utilities with a decrease of twenty-three, which was due 
to the exclusion of a number of private mutual lines which had 
previously been listed as public utilities. The report says that 
electric utilities have increased their operating revenues by twen- 
ty per cent: their net income by twenty-nine per cent; and their 
new construction by 145 per cent. Similar, though not as large 
increases, are noted in all the other utilities in the state. The 
number of utilities which surrendered their franchises during the 
vear and received indeterminate permits from the Commission 
numbered seventy-two. The Commission notes that during the 
vear but two appeals have been taken to the Supreme Court from 
decisions of the Commission. The report complains of a lack 
of compliance with the statute requiring uniform accounting sys- 
On the other 


tems on the part of municipally operated plants. 
hand. the Commission notes the increasing number of informal 


complaints and revisions of rates and the growing tendency on the 
part of municipalities to submit their rate schedules to the Com- 
mission for informal investigation and revision. 

Tables which were gathered by the Railroad Commission of 
Wisconsin show rates in the small towns of the state, Table I. 
showing the rates on a basis of burning for a detinite period every 
night, and Table II. shows towns using variations of the moon- 
These tables are printed herewith. 


TABLE I. 
COMPARISON OF RATES FOR MUNICIPAL LIGHTING SERVICE 
Rate per 


light schedule. 


Popu- Schedule. Estimated 
Community. lation. hours Rate lamp hour 
burning. per vear. (cents). 
Bloomer .,..... 1.046 Dawn 4,000 12.00 on 
Delavan ....... 2,321 Dawn 4,000) 14.00 46 
Durand ........ 1.559 Dawn 4 a9 12.90 3 
Elkhorn ........ 1,818 Dawn 4,000) 36 00 4 
Frederic ....... 483 Midnight 2,200 12.50 mR 
Glenwood ...... 905 Midnight and HTT) 12 00 R2? 
5:30 a. m. 
La Farge ...... 827 11:00 p. m. and 
early morning 
in winter 2,280 12.0 526 
Manawa a’ 881 Midnight and 
o a.m. ta 
dawn 2 Hoe 12.20 498 
Necediah 1.116 Midnight and 
dawn 2.200 045 
anid 12.00 and 
Aone 4 
Pardeeville oo... S66 Dawn 4.00 15.000 Ta 
Waterford ..... BOO Dawn 4.000 18.00 45 
Wyorena ...... 400 11:20 p. m and 
4:00 to dawn 2,600 12 00 d1 
Mt. Horeb ..... 1,003 Dusk to lli p 
m.. 11:30 Nat- 
urdaiys 1.5235 12 00 AAS 
a ISS cents 


Pole we E E 


lamp-hour rite, eveiy-nieht baxis. 


TABLE IT 


COMPARISON OF RATES FOR MUNICIPAL, LIGIITING SERVICE 
Estimated Rate 


Average 


i hours per Rate per 
Community, Population. Sebedtnle burrin vear kamp hour 
ANIA. aeea hr anii 1.172 Midnight . a.a.. 1,020 12.00 1.18 
NAOT ~ ear Geach oad a 2,008 Dawn o.oo... 223 12 6 61 
AUZUSTA Loe... eee ee 1.426 Midnight 2 ..... . Tete | aL J I8 
Bangor o.oo... eae ee 695 Milmivht 0.2.0... 1,020 27 on 2nd 
FRarrom ooo... aaea L674 foam ow... ll... 1,2209 My “l 
CasSBION sosse Gis: 11:15 p. m... STO 24.00 oh 
Chetek ooo... 0.0, Baa a50 Dawn seee ee fy 1300 Tu 
Cumberland ....... 1493 Dawn aae a, ae ET 12 on WA 
Pelayan oc... ee Dood: LUNG L: eee” lA RR ead 2 bio Js Ha sty 
Edgerton aaa. 2.416 Dawn ooo... » el ee 24m tla 
Feoeuntain © laaa’ 1.008 Pawn ...0........ 2.125 2] 60 Pew 
Glenwood a’. 6S7 Dawn ooo. .... E toon gen 
Lake Mills ocean eas 1.602 Pawn ow... .. eo. Ses | TOR 
Maxomania ....... $63 11:30 p. m, itso, «2 we 12 np A | 
Mondovi oaaae’. 1.450 130 pom sll... WO Te va 1 7438 
N. Freedom ....... aR AEE ea | ae edoan N25 Ie an 1.28 
COVEY aog eft cote Shes 1.5009 Midnight o...0., ee DALDI) 14 40 1 41 
Peschl IRo “Gece gulesay ee oo «DRUMS arenen sena ele lowe 47 
tandolph oo... 2.0.8, 1.004 Tlpom...... eas ee van Ion 
Sevinour oasa. 1.118 Midnight ... 2.. Tae 14.50 142 
Soldiers Gr. o.oo... TERS CEE OPP CNS oS alee es e25 1? o9 E aran 
Nun Prairie ..,.... 1086 Midnight aaa. 1,020 2] 00 JaN 
Mt. Horeb a... 1003 Dusk to II p. m., 
NXaturdav a.a.. 849 12.00 1.428 


Average lamp-nour rate, moonlight 
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LIGHTING AND POWER. 


(Special Correspondence.) 
REDFIELD, IOWA.—The installation of an electric light plant 


is being agitated. C. 
OSLO, WIS.—The Oslo Power & Light Company has been in- 
corporated with a capital stock of $5,000. P. 


STRATTON, NEB.—At a special election held recently it was 
voted to install a municipal electric light plani. 

GILTNER, NEB.—Bonds have been voted for the establish- 
ment of an electric light and waterworks system. P. 

HUSTISFORD, WIS.—The Hustisford Electric Light & Power 
Company has been granted a franchise to operate here. 

MARINETTE, WIS. is planning to de- 
velop 6,000 horsepower from Chappie Rapids four miles north of 
here. C: 

CARRINGTON, N. D.—The Western Electric Company has ap- 
plied to the Council for a franchise to install an electric light 
plant. 

ADAIR, IOWA.—Citizens of Adair voted at a special election 
to have the municipality build an electric lighting plant costing 
$10,000. Z. 

LIBBY, MONT.—The Libby Waterworks, Electric Light & 
Power Company has been incorporated with a capital stock of 
$350,000. P. 

JOLIET, ILL.—A new wiring system of the Joliet Theater, it 
is announced, is pert of the plans of the new owner James C. 
O’Connor. . C. 

KAUKAUNA, WIS.—It was decided at a special election that 
the City should buy the plant of the Kaukauna Gas & Electric 
Company. 

FORBESTOWN, CAL.—Early in the year, a power plant is to 
be erected on the Garibaldi Mining property by the Garibaldi Min- 
ing Company. A. 

STANDISH, MICH.--The light plant here has been sold to Guy 
H. Winterstee and Bruce W. Garton. The new owners took posses- 
sion January 1. 

DES MOINES, IOWA.—The Avoca Electric Light & Power 
Company has filed articles renewing its incorporation for a period 
of twenty years. 

ATLANTIC, IOWA—This city has voted $50,000 in bonds for 
the construction of an electric light plant in connection with the 
waterworks plant. P. 

HAMBURG, IOWA- The E. R. Hillman Electric Light Com- 
pany has been given a twenty-year franchise extension, and will 
improve its plant. P. 

NORTH YAKIMA, WASH.—The Pacific Power & Light Company 
is planning extensions to its system during the coming year ag- 
gregating $1,750,000. 

EAST TROY, WIS.—The village board is considering a proposi- 
tion by the Milwaukee Electric Railway & Light Company to in- 
stall an electric system. C. 

BRAINERD, MINN.—The Totz Engineering Company, St. Paul, 
of which W. E. King is superintendent, has commenced the con- 
struction of the electric light and power plant. C. 

EAST ST. LOUIS, ILL.—The City Council has passed an ordi- 
nance allowing the East St. Louis Light, Heat & Power Company 
to extend its lines into new territory in the city. Z. 

SHAKOPEE, MINN.—The superintendent of the electric light 
plant has prepared plans for an engine-driven pump to be installed 
in the power house. Bids will be opened January 10. C. 

DENVER, COLO.—The Ellis National Electrice Light Company 
has been incorporated with a capital of $1,000,000. The incor- 
porators are A. L. Hiller, J. H. Stabl and M. McCullough, 

SILVER CITY, N. M.—The Gila River Power Company has ob- 
tained rights for the water in the Gila River in Western Grant 
County. The Company plans to develop 15,000 horsepower. A. 

DAYTON, O.—The improvements which are being made by the 
Dayton Lighting Company will be finished about February 1. In 
the past six months the capacity of the plant has been doubled. 

IRONTON, MINN.—The Minnesota Canal Power Company, ot 
Duluth, is planning the construction of an 80,000 horsepower elec- 
trical power plant to supply eleetric power to Superior and 
Duluth. C. 

SANTA ROSA. CAL.—The Sonoma Valley Water, Light & 
Heat Company has been incorporated by E. M. and Edna L. Hoen 
of Sacramento and L. L. and Mabel Lewis of El Verano, Cal., with 
a capital stock of $100,000. 

FERGUS FALLS, MINN.—The city is considering the advis- 
ability of installing a steam turbine or gas engine plant for the 
city electrice lighting system. The cost of rebuilding the power 
dam is estimated at $72,000. C. 

COLLINSVILLE. ILL.—The Collinsville Electrice Light Cone 
pany has let the contract for the erection of its new power house 


to Thomas Sauer. The City probably will add more ares to its 
street illumination system when the new work is compieted. Z. 


SALISBURY, N. C.—The Whitney Electric Power Plant in 
Staley County, was sold at auction for $90,250 to the North Caro- 
lina Electric Power Company. which, it is reported, has $2,000,000 
capital for the completion of building plan of the original com- 
pany. 

COGGON, 1A.—A special election was held last spring, and a 
special tax was voted for the erection and maintenance of an elec- 
tric light plant. An investigating committee has now been ap- 
pointed and steps are to be taken shortly toward the erection of 
the plant. 

BRYANT, S. D--- The business men have subscribed a fund 
of $3,000 which has been loaned to the town, and which will be 
used to install an electric light system here. The plant will be 
installed as soon as possible, preliminary work already having 
commenced. 

FORT STOCKTON, TEX.—The County Commissioners have 
granted Clay Brothers, of San Angelo, a ten-vear franchise for an 
ice factory and electric light plant for Fort Stockton. Under the 
contract with the Commissioners the improvements must be in 
operation by July 1, 1911. 

RAPID CITY, S. D.—The Dakota Power Company has purchased 
all the property of the Rapid City Power Company. eliminating 


- competition in the central hills. The consideration is $150,000. 


When the consolidation of the plants is completed it will have a 
capacity of 7.500 horsepower. 


NASHVILLE, TENN.—The Secretary of State has issued a 
charter of incorporation to the Citizens Electrie Light & Power 
Company of Madison County, with a capital stock of $1.500. The 
incorporators are T. E Mercer, Eugene Davis. M. B. Mutherron, 
J. M. Justice and W. Ragland. L. 


GROVELAND, CAL.—The entire holdings of the Tuolumne 
River Power Company have been sold to a syndicate of eastern 
capitalists. Lester R. Wiley will 1etain his interest in the Com- 
pany and remain manager. The first development work of the 
new company will begin early in March. A. 


CHADRON, NEBR.—The City Council has granted the lighting 
franchise for twenty years to Kass & Klingaman, reserving the 
right for the city to buy at the end of ten vears. Kass & Klingaman 
lately purchased the electric light plant and expect to put in many 
improvements to the building and machinery. 


‘GALESBURG, ILL.—The City Council decided to purchase a 
mercury arc rectifier for the purpose of utilizing electricity from 
the plant of the McKinley interests for street lighting while new 
machinery is being installed at the municipal lighting and water 
pumping plant. it was decided to expend $1,100 or $1,200. Z. 


IDYLLWILD. CAL.—The Ramona Power Company has pwr- 
chased a power site several miles south of here. This company is 
reported to have obtained practically all the water rights in the 
north and south forks of Strawberry Creek. The new power house 
of the Company to be erected next year is to be located in San 
Jacinto Canyon. A. 


SEYMOUR, IND.—A_ reorganized company of stockholders 
headed by Frank R. Grover, William Claney and Theodore Durst of 
Chicago, has purchased for $20.000 the Seymour Gas & Electric 
Light plant. It will make extensive improvements and operate the 
system. The new company has also purchased the franchise of the 
Public Service Company and will have a monopoly of the lighting 
business in Seymour. S. 


MITCHELL, IND.—The municipal electric light plant owned by 
the City has been sold to Samuel D. Rowland, the consideration 
being $7,301. The City built and equipped the plant about fifteen 
vears ago and has been a losing proposition until recently. Mr. 
Rowland, the purchaser, has received a franchise to supply water 
and will construct a plant to suppiy water at once. He will also 
improve and add some new equipment to the electric plant. S 


RENO. NEV.- The Truckee River General Electric Company, 
of which J. B. Lukes is local manager, has completed all its sur- 
veys and drawings for the building of a new power plant and has 
let some of the contracts. The Company will first build a dam 
across the Truckee River near tiie Reno Country Club and at a 
point a short distance from Verdi, Nev., will build a new power 
plant which will generate 3000 horsepower. Among other uses, 
this power will supply the smelter at Mason City and Waubuska 
and operate the mines in Yerington. A. 


MONTGOMERY, ALA.—The Montgomery Light and Water 
Power Company is preparing to spend $350,000 on its electric plant 
at Tallassee, which is a short distance from this city. Expert 
engineers are drawing the plans for improvement, and as soon 
as these are submitted work will begin. The Company proposes 
to double the capacity of its plant. which has become necessary 
from the increase in consumption of electricity during the past 
vear. Two additional turbines, each of a capacity of 3.000 kilo- 
watts, Will be installed, and other important improvements will be 
made. New power cables to handle the increased current will also 
be run. The increase of consumption in Montgomery of electricity 
furnished for all purposes during the past year has been more 
than one-third of the entire consumption of 1910. It is announced 
that the plans and specifications will be ready within two months, 
at which time the work will begin. 
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ELECTRIC RAILWAYS. 


(Special Correspondence.) 

SIOUX CITY, IOWA.—The Commercial Club will promote the 
construction of the electric road to Spirit Lake. C. 

MANKATO, MINN.—Mr. Cummings. of Chicago, is promoting 
the construction of an electric line, twelve miles long, to St. 
Peter. 

TACOMA, WASH.—The Tacoma Railway & Power Company 
will apply for a franchise to construct its lines to Bismark, at an 
estimated cost of $25,000. C. 

HIBBING. MINN.—The Duluth Engineering Company has coni- 
menced the survey of an electric line to Chisholm for the Mesaha 
Electric Railway Company. 

VIROQUA, WIS.--The LaCrosse & Southeastern Railroad 
Company has started a survey for a line, fifteen miles long, to Re- 
treat, which it is proposed to build next summer. C. 

FLANDREAU, S. D.—The St. Paul Railroad Company has com- 
pleted arrangements for the construction of an electric road to 
Ortonville, Minn., and work will be started in the spring. C. 

MINNEAPOLIS, MINN.- -It is reported that the Minneapolis, 
St. Pəul. Rochester & Dubuque Electric Traction Company will 
build a power house as soon as the present work on its lines is 
completed. 

OKLAHOMA CITY, OKLA.—The Oklahoma Street Railway 
Company has begun the erection of a new repair shops and car 
barn to cost $75,000. The power plant at Belle Isle is to be doubled 
in capacity necessitating an expenditure of £125,000. Z. 

TOLEDO, O.—The Toledo Railways & Light Company broke all 


December records on December 24, when 210.000 people were car- 
ried on its lines. With two exceptions all records were broken. 
The week preceding Christmas about 700,000 fares were collected 
by this Company. | H. 
OKLAHOMA CITY, OKLA.- In order to determine the senti- 
ment of patrons upon the innovation of having cars stop only at 
every other corner and improving the schedule thereby, the Okla- 
homa Railway Company has been having men distribute cards 
bearing space for a statement of opinion concerning this move, 
Z. 


among the passengers. 
NASHVILLE, TENN.—An interurban railway line is soon to 


be constructed between Nashville and Gallatin at a cost of about 
$750,000. The line will traverse one of the richest and most 
populous sections in Tennessee. Surveyors will soon be in the 
field and the actual construction of the line will begin not later 
than May. I. 
ST. LOUIS. MO.—The St. Louis Electric Terminal Railway 
Compeny which owns the buildings, bridge and ground in St. Louis, 
of the McKinley System. has filed notice of an increase in capital 
stock from $1,000,000 to $2,906,006, This is said to ve the first 
legal steps toward the erection of the new thirteen-story passenger 
Station at Twelfth Street and Lucas Avenue, Z. 
BIRMINGHAM, ALA.—Mayor Culpepper Exum, of Birming- 
ham, has signed an ordinance granting to the Tidewater Railroad 
Company the privilege of constructing a street car line from 


East Lake to Bessemer, the period of the franchise being for nine- 


The requirements are that the Company shall begin 


ty-nine years. 
the line 


construction immediately and that they shall complete 
Within two years. 

GUTHRIE, OKLA.—The Oklahoma Short Line Edectric Rail- 
way Company, with headquarters at Shawnee, has been incor- 
porated to build electric lines from Oklahoma City to Joplin. Mo.. 
a distance of 175 miles. and from Shawnee to Denison, Tex., a 
distance of 125 miles. The capital stock is $100.000. The incor- 
porators and directors are: C. Wright, Ada, Okla.; M. J. Bentley, 


Tucumseh, Okla.: Leroy Paddock, Oklahoma City, Okla.: Z. V. 
Sanders, Albermarle., S. C., and Thomas Warmantrout. Kirk- 
Z. 


wood. Mo. 

ST. PAUL, MINN.—The St. Paul Railway Promotion Company 
has had surveys prepared for electric roads to Mankato, via Wes- 
cott, Rosemont. Farmington. Castle Rock. Northfield, Dundas. 
Bridgewater, Faribault, Cannon Lake, Wausaw, Morristown, Water- 
Ville, Elysian, Greenland, Madison Lake and Eagle Lake, and to 
Lake City via Burlington, Red Rock. Newport, St. Paul Park, 
Hastings, Etter, Egeleson. Red Wing, Wacouta and Frontenac. A 
survey is also proposed between Red Wing and [ake City via 


Rochester. C. 
LOS ANGELES. CAL.—Ordcrs nave been issued by Paul Shoup, 
vice-president in charge of ‘he operations of the Pacific Electric 
and Los Angeles-Pacific Companies for the conversion of the South 
ern Pacific line from Los Angeles to Palms into an electric road. 
That part of the line between Palins and Santa Monica was ron- 
verted some time ago. A trolley wire will be strung over tte old 
Southern Pacifie tracks from faims east through Sentous and 
University to Clement Junction. where the four-track Loung Beach 
line of the Pacific Electrice is reached. From there the iine will 
run north to the Arcade station and the Pacific Eleecric’s station 


at Sixth and Main Streets. Over this line all freight for the Santa 
© land or water will be 


Monica Bay district. whether it comes by 
transported. A. 
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TELEPHONE AND TELEGRAPH. 


(Special Corrcapondence. ) 


PE ELL, WASH.—A franchise has been granted to H. W. 
Weller for the installation of a municipal telephone system. C. 

HETTINGER, N. D.—The construction of a farmers’ telephone 
line through Bison, S. D., and other towns in Perkins Sou is 


projected. 
MISHICOT, WIS.—The Mishicot Telephone Company, capital 


$2,600, has been incorporated by A. Holst, August Rhode, P. eae 


ler and others. 
FREMONT, W1IS.—George Dobbins and others have organized 


a telephone company to put in a local exchange and extend the lines 
to Poysippi and Weyauwega exchanges. C. 

CRYSTAL, IND.—The Columbia Telephone Company 
corporated to build and operate a telephone system in Cey stal and 
Dubois County. E. E. Ellis is president. S. 

NEW CONCORD. KY.—The Blood River Telephone Company 
has been incorporated with a capital of $700. The incorporators 
are J. T. Burton, W. H. Curd, J. T. Mitchell, 

ELK CREEK. WIS.—The Elk Creek Telephone Conipany has 
been incorporated with a capital of $8.000. The incorporatois are 
WwW. A. Warher, A. M. Thompson and Luke Roskes. 

BUXTON, N. D..—The Red River Valley Telephone Company 
has increased its capital stock from $100,000 to $200,000, for the 
purpose of making further extensions to its toll lines. C. 

FREMONT, WIS.—The Fremont Telephone Company has been 
incorporated with a capital ot $7,000. The incorporators are George 
H. Dobbins, W. E. Sherburne and W. J. A. McIntyre. 

INDEPENDENCE, IOWA.—It is reported that the two tele- 
phone exchanges here will be united about April 1, and that the 
business wil! thereafter be conducted from the Corn Belt exchange. 


FULLERTON, KY.—The Fullerton Home Telephone Company 


has been incorporated with a capital of $1.200. The incorporators 
are John Arthur, J. R. Shepboard, Mary Fullerton and Lyman 


Warnock. 
WAWAKA, IND.—The Peoples’ Mutual Telephone Company is 
the name of a company just organized to build an exchange in 


Wawaka and ex.iend the lines throughout Noble County. The initial 
capital is $2,500. The incorporators are John Reidenbach, Braden 
Franks and William Weaver. S. 

FRESNO, CAL.—Early in the vear the Fresno telephone 8ys- 
tem is to be extended to the northwestern portior of this city. 
Among other improvements, more underground cables will be laid 
in the downtown district. These will not displace the present 
overhead wires but will add to the system. 

ALTON. ILL.—The Central Union Telephone Company has a 
force of twenty-five men rebuilding lines here and it is probable 
that the men will be occupied until spring. Features of the re- 
building will be stringing a 400-pair cable and a fifty-pair cable. 
Switchboard facilities also will be enlarged. A 

INDIANAPOLIS. IND.—The Interstate Telephone Company, 
capitalized at $75.000, has been incorporated. The Company's pur- 
pose is to merge and operate a number of existing telephone lines 
in Davies and Green Counties. Five exchanges will be taken 
over by the new company and improvements. extensions and bet- 


terments made at once. The directors are O. E. Pattorf, K. P. 
A. Coulter. The principal oftice will be 


has in- 


Knight, J. G. Panl and E. 
maintained in Indianapolis. S. 
ELECTRICAL SECURITIES. 
was the 


A general dullness with a tendency to higher prices 
characteristic feature of the last week of 1910. On the other hand 
a number of stocks are lower than at the same time a vear ago. 
and the leading copper and smelting stocks show a decline of about 
thirty points. Such a period of dullness, restricted production and 
economy as that through which the country has been passing usu- 
ally prepares a basis for a new forward movement. It is possible 
this may not start until the uncertainty attending the questions 
now before the Supreme Court and the Interstate Commerce Com- 
mission is removed, but the worst is probably over and the country 
without waiting for the decisions is liable to start off upon a new 
period of prosperity. 

The Old Colony Street Railway has petitioned the Massa- 
chusetts Railroad Commission for approval of issue of 8.000 addi- 
tional common shares, to be offered proportionately to stockhold- 
ers at $100 a share. 
DIVIDENDS. 
regular quarterly 


Bell Telephone Company, of Pennsylvania, 
16 to stock 


dividend of one and one-half per cent payable January 
of record Jannary 5. 

Boston Suburban EBlectric Company regular quarterly dividend 
of $1 per share on the preferred stock, payable January 15. 

Manchester Traction, Light & Power Company, quarterly divi- 
dend of $2, payable January 16, 

Minneapolis General Electric Company, quarterly cononon divi- 
dend of one and three-quarters per cent. semiannual preferred diyi- 
dend of three per cent, both payable February 1. 
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Northwestern Elevated Railroad. quarterly preferred dividend 
of one per cent, payable January 18. 
Ottawa Light, Heat & Power, preferred extra dividend of two 
per cent. 
CLOSING BID PRICES FOR ELECTRICAL SECURITIES ON THE LEADING EX- 
CHANGES AS COMPARED WITH TILE PREVIOUS WEEK. 


NEW YORK. 
Jan. 2. Dec. 26. 


Allis-Chalmers CommMOnNn asa 2'3 Kee ed Bae ee GR SERS RW OH LEER a aes S Sig 
Allis-Chalmers preferred 2.0.0.0... 0. eee ee ee cece eaten ees 27 29 
Amalgamatel Copper ecco). ee Ek ew eae Ree ee we erren 611% R216 
American Fel. & Cable encioewe ohh wee be eee #78 *78 
American Tei ke “Pele erroac i hw ea ee be aah wie e eed Lee Aas 140 14214 
Brookiyn Rapid Transit o<essa stds eek eds 8 ee eS Sh EE RG OS T7475 TAG 
General: Electi 44563008 ead ke Pee eee OE eR eR eee es lt, 154 
Interborough-Metropolitan common oo... eee ee eee 19 Ly 19% 
Interborough-Metropolitan preferred oo... ee ee eee eee Mile 54 
Kings County FElłecirje an 544.064 644 oe dah D4 Cae SE RO GS man E3 
Mackay Companies (Postal Telegraph and Cables) common.. 90 I0 L 
Mackay Companies (Postal Telegraph and Cables) preferred. 743 745 
Manhattan Elevated .......... EE EE EEE ete E 138 1, 1371% 
Metropolitan Street Railway . 2... eee cee eens #18 *18 
New York & New Jersey Telephone... 00.0... c eee eee es 103 103 
Pacitic Telk & Tëlee garei seb satis boo Ph oe RA a es ant, 43% 
U SB Steel “COMIN: glerec we oe BREA oe eh Awe Raine wes 721, T21% 
U.S. Steck préeterrod erreser Ses Sk iae REAA a a a 116934 1165% 
Western Cioni seriea gaea e Ea E E ae need a Tele TOM 
Westinghouse COMMON Lo... ce ee ete eee nent nee Hole Hilo 
D 115 


Westinghouse preterred ...660.66 04 es eee eee ae eee ieee ys 11: 


*Last price quoted. 
BOSTON. 


American Tel. & Tel. cex dividend)... 00.00.00... ce ee eee ees 1401 142 
Edison Elec. laminating ... 0.0. ce ee ee ee rean 250 280 
General Electri rearen aeei aa r E E E E EA 151 154 
Massachusetts [electric Common oo... ee ee eens 1S 18 
Massachusetts Electric preferred oo... 00.00 cc ee eee ees 85 85 
New England Telephone «i605 aware o4 daa Beet oe eee SG Os 138 13734 
Western Tel. & Tel. common... ..... 0.0.00 ee ee ene 17 17 
Western ‘Tel. & Tel. preferred. ... 0... ccc eee 911. 901 


PINLADELPHIA. 


American RailWwara 6 canoe ee ea ss oe eee ET es 42 4214 
Electric Company of AmMmeriCa..... occ ee ee eens 11°% 11% 
Electric Storage Battery eommmon.... cc eee ee eee 48 47% 
Electric Storage Battery preferred. occ... 0. eee ee ee eee 48 471. 
Philadelphia. Eleetrie soos duit a Sse oe ee Fee GENES 16 1614 
Philadelphia: Rapid Transit 23002945 ia ot ee ee bee ow aes 18%, 18214 
Philadelphia “Traction sepseco sateisu net ee ot cee eee eae aE E Rls 4 

Union Tractioti oe Saba y epee eiaa a Re cee eee eS 43 427, 


CHICAGO. 
Jan. 2. Dec. 26. 


Chicago Railways, Series Ve .<bsavey esas deseo tie eee ee kuas 97 92 
Chicago Railways, Series ?......saaasueuauassoenoerserrru serro 25 24L 
Chicago SUDWAN bic foot DEEE A EAEE E EE E a ae Be 4l, 4 
Chicago Telephone .....essasasanosaeroenrranrrnnrararennrrers 120 122k, 
Commonwealth Edison oo. 0... cc cee eee eee eet eee eens 11:e 114 
Metropolitan Elevated COMMON ©... . 00. c cee eee eee eee eee ee ely 21 
Metropolitan Flevated preferred oo... 62. cee eee ee eee DN 63 
National Carbon common | coc <6 5a sa hee SA dire a ea eee eas 11S 116 
National Carbon preferred) acceeise6cccapene ta Boo resau 115 115 


PERSONAL MENTION. 


T. C. KINGSBURY, of N. W. Harris & Company, Chicago, be- 
came a vice-president of the American Telephone & Telegraph 
Company the first of the year. 

FRANK ARNOLD, superintendent of the Fort Dodge, Des 
Moines & Southern interurban railroad, has handed in his resigna- 
tion and will sever connections with the company on February 1. 


COL. GEORGE W. GOETHALS, chief engineer of the Panama 
Canal, will deliver an illustrated lecture on the canal work before 
the National Geographic Society, Washington, D. C., on January 27. 


WILLIAM C. SPARKS has succeeded Chester P. Wilson as 
general manager of the Rockford & Interurban Railroad Company. 
Mr. Sparks has for the past ten years been chief engineer of the 
Indiana Union Traction Company. 

RICHARD TILLIS, president of the Montgomery Traction Com- 
pany, of Montgomery, Ala., has been named as successor to Alex 
Rice. who recently resigned from the presidency of the Citizens’ 
Light, Heat & Power Company of Montgomery. 


CLARK F. ROSS. who for some time has been connected with 
the Commonwealth Edison Company, at the Electric Shop, in the 
capacity of assistant to the manager, has recently accepted the 
position of advertising manager for the Pelouze Electric Heater 
Company, Chicago, Ill. 

GEORGE B. DUSINBERRE, who was formerly in charge of 
the Cleveland office of the American Electric Fuse Company, has 
been placed in charge of the New York office to take the place of 
W. B. McCurdy, who resigned. Mr. Dusinberre has had a wide 
experience in practical engineering and in selling, and is espe- 
cially competent to furnish technical advice. 


HON. JOHN MaeVICAR, who is one of the besi known 
authorities on all that pertains to municipal affairs. has been 
selected for the position of Commissioner-General of the Inter- 
national Municipal Congress and Exposition, which is to be held 
in Chicago September 18 to 30. Mr. MacVicar has been in active 
service in municipal work for more than twenty years and has for 
fifteen years been president of the League of American Municipali- 
ties. 

EDWARD DANIEL MEIER. who was elected at the recent an- 
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nual meeting of the American Society of Mechanical Engineers as 
president of that society is one of the best known men in this 
country, in the mechanical engineering field. Mr. Meier's first 
studies in science were carried on at Washington Universiiy, St. 
Louis, and were lster continued at the Raval Polytechnie School 
at Hannover, Genmnanvy. Te then took an apprentice: ship course at 
Mason's Locomotive Works at Taunton, N. J., later serving in the 
United States Army, He has been intimately associated with a 
number of engineering and manufacturing projects, and was respon- 
sible for the introduction of the [Merel motor into the United 


States. 
OBITUARY. 


WALTER DeFOREST BROWN. secretary and treasurer of the 
tional India Rubber Company, Bristol, R. I., died on Friday, Deceni- 
ber 9, 1910. 


FRANK M. GREENE, for forty-two years connected with the 
Western Union Telegraph Company. at Toledo, died at his home 
of heart disease. Mr. Greene was born in Oneida, county, N. Y. 
and came to Toledo in 1858. He entered the employ of the Western 
Union as clerk and worked his way up to the position of cashier 
and finally manager. 


DR. J. F. DEEMER,. a prominent street railway man. and direc- 
tor of the Toledo Railways & Light Company, died recently at his 
home in Levis, a suburb of Quebec, Canada. Death resulted from 
a severe cold which developed into hemorrhages. He was general 
manager of the National Telephone Company., president of the Tele- 
phone Association, and prominently connected with a number of 
other corporations. His death following the recent resignation of 
William kB. Hale of Chicago, leaves two vacancies in the directorate 
of the Toledo Railways & Light Company. 


A. C. SANDS, who retired a short time ago from the active 
Management of the Western Washington section of the Sunset 
Telephone Company, died recently in Seattle, Wash., owing to a 
nervous breakdown which extended over a period of two years. 
Mr. Sands came to Tacoma in 184 and entered the service of the 
Sunset Telephone Company as local manager, later rising to the 
position of district manager for western Washington. He had 
charge of the construction of the telephone lines of the Company 
in Alaska in 1895. Mr. Sands retired from business last April. 
He is survived by a widow and two brothers. 


NEW INCORPORATIONS. 


CLEVELAND, O.—The Enterprise Electric Fixture Company 
has been incorporated with a capital of $10.000 by A. Oppen- 
heimer, Edward Younger and others. 


PERU, IND.—The Peru Electrie Company has been incor- 
porated with capital stock of $190,000 to manufacture electrical 
supplies. The incorporators and directors are W. H. Zimmerman, 
J. H. Miller and John Cramer. Z. 


PEORIA, ILL—The Peoria Electric Fixture Company has been 
incorporated with a capital stock of $2.490 to manufacture and 
deal in electric fixtures, supplies, ete. The incorporators are E. J. 
Abercol, John L. Palmer and A. G. Walsh. 


CINCINNATI, O.—The E. A. Fov Company, has been incor- 
porated to manufacture lightning rods and electrical appliances. 
The capital is $75,000 and the incorporators include E. A. Foy, 
Mary A. Foy, William F. Foy, R. E. Heekin and C. T. Burdge. 


PROPOSALS. 


POST OFFICE, ROSWELL, N. M.—The office of the Supervising 
Architect, Washington, D. C.. will receive sealed bids until Febru- 
ary 2 for the construction (including plumbing, gas piping, heating 
apparatus, electric conduits and wiring) of the United States Post 
Office and Court House at Roswell. N. M.. in accordance with draw- 
ings and specificalion, copies of which may be had from the cus- 
todian of site at Roswell, or at the Supervising Architect's office. 


POST OFFICE, MOUNT CLEMENS, MICH.— The office of the 
Supervising Architect, Washington D. C., will receive sealed bids 
until February 6 for the construction. complete (including plumb- 
ing, gas piping, heating apparatus, electric conduits and wiring). 
of the United States Post Office at Mount Clemens, Mich.. in ac- 
cordance with drawings and specifications, copies of which may be 
obtained from the custodian of site at Mount Clemens, or at the 
the Supervising Architect's office. . 

POSTOFFICE, STEVENS POINT, WIS.—The office of the 
supervising architect, Washington, D. C., will receive sealed bids 
until January 25 for the construction complete (including plumb- 
ing. gas piping. heating apparatus, electrice conduits and wiring). 
of the United States postoftice at Stevens’ Point, Wis.. in accord- 
ance with drawings and specifications, copies of which may be 
obtained from the custodian of site at Stevens Point, Wis.. or af 
the supervising architect's office. 

POST OFFICE, SALT LAKE CITY. UTAH.—The office of the 
Supervising Architect, Washington, D. C., will receive sealed bids 
until February 3 for the extension, remodeling, ete., cincluding 
plumbing. gas piping, heating apparatus, electric conduits and wir- 
ing system). of the United States Post Office and Court House at 
Salt Lake City, Utah, in strict accordance with the drawings and 


‘Jan. 24... Winch, deck, electric....... 
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specification, copies of which may be obtained from the custodian 
at Salt Lake City or at the Supervising Architect's office. 

NAVY DEPARTMENT SUPPLIES.—The Bureau of Suppties 
and Accounts, Navy Department, Washington, D. C., will open bids 
on naval supplies on the dates given below. Bidders interested 
therein should make early application for copies of the schedule, 
giving the schedule numbers desired. Schedules can be obtained 
from the Navy Pay Office nearest each navy yard. 


asked on the following supplies: 
Schedule 


Date of Place of 
Opening Article. Quantity. Delivery. o. 
Jan. 17... Generator sets ......0....5- E EE a ere Various ..44465%08 3232 
Indicators, helm, electrical. Norfolk, Va......- 3243 
Telegraphs, steering .......2..........5. Norfolk, Va....... 3243 
Transformers ,.....eceee0e. CUD stork oa hate gs Various i308 eee 3232 
Wire, lighting ............. 4,500 feet.... Brooklyn, N. Y... 3243 
Diese es eid 4 Norfolk, V@ ance vas 3247 


INDUSTRIAL ITEMS. 


THE PITTSBURG TRANSFORMER COMPANY. Pittsburg, Pa.. 
sent to its customers Christmas and New Year cards advertising 


the Pittsburg bell ringer. 
H. W. JOHNS-MANVILLE COMPANY, New York, N. Y., de- 


scribes a number of electrically heated medical devices in a book- 
let entitled “Heat as the Family Doctor.” A list is also given 
of some of the diseases which the “J.-M. Electrotherm” cures and 


helps to cure. 

THE REYNOLDS DULL FLASHER COMPANY, 152 Fifth Ave- 
nue, Chicago, Ill., has issued a folder illustrating and describing 
a number of big electric signs. The information is in such shape 
as to be of practical value to those interested. Copies may be 


secured upon request. 

THE WILLARD STORAGE BATTERY COMPANY. Cleveland, 
O., has closed a standardization contract with the Harriman Lines 
for their requirements of train-lighting batteries. This contract 
was awarded to The Willard Company after a thorough service 
test of all makes of storage batteries, extending over a period of 
two years. 

THE HOYT ELECTRICAL INSTRUMENT WORKS, Penacook, 
N. H.. announces that the sales offices which have been maintained 
at 161 Summer Street, Boston, Mass., will be discontinued. Cus- 
tomers are requested to address their communications to the New 
York office at 136 Liberty Street or to the factory at Pena- 
cook, N. H. 

THE NELSON VALVE COMPANY, Philadelphia, Pa., has dis- 
tributed to its customers novel advertisements iu the form of 
red danger-cards which may be attached to live exposed wires, 
valves which should not be tampered with and other dangerous 


pieces of apparatus. The cards will be sent by the Company on ap- 


plication to them. 
THE WESCO SUPPLY COMPANY, St. Louis. Mo., has pub- 
lished its Catalogue No. 150. This is a particularly impressive vol- 
ume of some thirteen hundred pages The lists and descriptions 
of electrical goods are very comprehensive, and the illustrations are 
clear and well printed. Jt is just the book that the jobber and 


dealer in supplies need 

THE LOVELL-McCONNELIL COMPANY. Newark, N. J.. will 
hereafter handle all selling. shipping and billing of the Klaxon and 
Klaxonet warning signal. succeeding to the business of the Klaxon 
Company. W. O. Turner, who has been manager of the Klaxon 
Company, becomes secretary of the Lovell-McConnell Company, 


and will take entire charge of the sales and offices. 


THE C. F. PEASE COMPANY, Chicago, Ill., is distributing a 
and drafting- 


one-hundred-page catalog of blue-print machinery 
room supplies. A full line of the Company's material is listed. 


Fspecial attention is called to the Pease direct-process white prints 
which may be quickly and easily made and which are especially 
valuable for material bills, lists, statistical matter, tabulations, ete. 

DODGE, DAY & ZIMMERMAN, Philadelphia, Pa.. have added 
to their organization Walter Loring Webb and James M. Kennedy. 
Roth gentlemen are well known in the engineering world. Mr. 
Webb is the author of several engineering text books, including 
“The American Civil Engineers’ Pocket Book,” “Economies of the 
road Construction” and “Problems in the Use and Adjustment of 
Engineering Instruments.” 

THE TRIUMPH ELECTRIC COMPANY. Cincinnati, Ohio, de- 
scribes and illustrates its three-wire generators in Bulletin No. 441, 
Which was recently mailed to the trade. These generators are 
built as belted machines or for direct connection to any standard 
engine. Size range from twenty-five kilowatts up to any size de- 
sired, and windings are for 250 volts. so that 125 volts may be 
Obtained from either side of the system. 

THE NERNST LAMP COMPANY, Pittsburg, Pa., describes in 
a recent booklet the lighting of the F. A. O. Schwarz Store, New 
York City. This store, which is said to be the largest and finest 
exclusive toy store in the world. is lighted principally by the 
Duretta type Westinghouse Nernst lamp, as this conforms best to 
the general architectural features of the store. Diagrams showing 
the arrangement of the lamps are included in the booklet. 


DOSSERT & COMPANY, New York, N. Y., have issucd to the 
trade a new catalog in which the Dossert solderless connections 


Bids will be. 
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are described. The Dossert connectors entirely eliminate the use 
of solder in making electrical connections and splices and are ap- 
proved for use without solder by the National Board of Fire Un- 
derwriters. Each type of connecter is illustrated and a number of 
diagrams are given. Tables which were compiled show the proper 


sizes of connections for each size of wire. 

THE AMERICAN ELECTRIC FUSE COMPANY, Muskegon, 
Mich., announces that its eastern offices, which have for nearly 
twelve years been located at 116 Nassau Street. New York, have 
been moved to the Hudson Terminal Building. A larger and more 
complete stock will be kept of “Blue Ribbon” telephone protectors, 
“American” enameled magnet wire, ‘‘Allen-Bradley’’ motor starters, 
controllers, battery-charging rheostats, and “Americoil” ignition 

George B. Dusinberre wil be in charge of the office. 


apparatus. 
THE G. W. ARMSTRONG COMPANY, Chicago, manutacturers 


of the “Acco” hangers, Green Sea! batteries and flash-light novel- 
ties, and which acts as exclusive disttibutor for a number of high- 
grade specialties, has moved its offices from the second floor of 
the Electrical Building to the main floor of the same building. The 
Company has added about 2,000 square feet to its floor space and 
still retains its loft on the second floor. Although this concern 
has been in existence only about four months, it has built up 
a big business, due, in a great measure, to its energetic president, 


G. W. Armstrong. 
THE KELLER MANUFACTURING COMPANY, Philadelphia, 


Pa., has distributed booklets explaining the advantages obtained by 
the use of vacuum cleaners. One of these booklets, which describes 
the Keller-Duplex vacuum cleaner, for permanent installation, de- 
is designated as a thoroughly efficient economical 


scribes what 
The appearance 


vacuum cleaning plant of one sweeper capacity. 
of the plant is shown by an illustration, and numerous other pic- 
tures give an idea of the methods of use of the cleaner motors for 
these cleaners are of one-quarter horsepower. The other booklet 
entitled “The Dustless Home” describes the Keller-Santo vacuum 


cleaner, which is smaller and is portable. 

THE MACBETH-EVANS GLASS COMPANY, of Pittsburg, Pa.. 
has prepared a fine book of views illustrating the application of 
Alba globes for ornamental street lighting. Ten full-page engrav- 
ings, each 9 by 6 inches, show typical installations in Chicago, Bos- 
ton, Minneapolis, Indianapolis and Gary with ornamental standards 
surmounted by single or clustered tungstens, inclosed magnetite 
and flaming ares, the lamps being in each case equipped with Alba 
balls or globes. There ure also shown fifteen different designs of 
ornamental standards for tungsten clusters by various makers, This 
book clearly demonstrates that the excellent diffusing qualities and 
high efficiency of Alba glass have been extensively recognized in 
the most representative installations of ornamental street lighting 


in this country. 
THE EXCELLO ARC LAMP COMPANY has been obliged to 


seek larger quarters in order to keep pace with the phenomenal 
success of the Excello arc lamps in the West, since G. W. Arm- 
strong, western manager of the Company, began pushing the lamps 
in this territory. The officers of this Company are now located 
on the main floor of the Electrical Building, Chicago, at the south- 
east corner of Jackson Boulevard and Desplaines Street. The 
loft on the second floor of the same building heretofore occupied 
by the Company, is maintained, but will be used entirely as an 
electrical department for reconstructing, repairing and maintain- 
ing Excello lamps. It is claimed that this department is equal 
to thet of any lamp company in the country as this office takes 

The 


Excello lamps installed west of Pennsylvania. 


care of all 
Company about 2,000 feet additional floor 


new offices give the 
space. 

ABELES & TAUSSIG, St. Louis. Mo., producers of and deal- 
ers in railroad ties and heavy timber, bridge and car timber, 
switch ties and crossing plank, poles and piling, cross-ties for 
steam and electric railways, announce that “some time ago the Gov- 
ernment conducted an investigation as to the relative qualities of 
cedar and cypress with the following results. They found that a 


thirty-foot cedar pole, grown under natural forest conditions. would 
and that the same size 


last about fifteen years on the average: 
Taking this, together with 


cypress would last about twelve years. 
the fact that cypress is much cheaper than cedar, Into considera- 


tion, also the diminishing quantity and inferior quality from vear 
to year of cedar, in addition to the higher freight rates and limited 
area of supply, would certainly make the use of cypress to be 


recommended. 

THE WESTERN ELECTRIC COMPANY has issued its House 
Goods Bulletin No 9550. listing complete lines of apparatus, appli- 
ances, tools and devices intended for everyday household use. This 
includes inter-phones for residences and othce service, for private 
line telephone systems and for apartment house and vestibule use, 
annunciators dry batteries, Edison cells, “Hawthorn” bell-ringing 
transformers, pocket electrical instruments, burglar alarms, door 
and window springs and door openers, firealarm boxes and an- 
nunciators: electric heating devices, “Sunbeam” Mazda lamps, min- 
jature lamps, Christmas tree outfits, Holophane reflectors, por- 
table lights for a variety of uses, “Hawthorn” Mazdatliers, lamp 
cords, sockets and receptacles, pendant switches, plugs and current 
taps, tubular flashlights and pocket flashlights, small power mo- 
tors, sewing machine motors, butting and grinding machines, wash- 
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ing machines and suction sweepers; “Hawthorn” desk and bracket 
fans, ceiling fans and fan motor outfits; push buttons, “Hawthorn” 
floor treads, speaking tubes, whistles and mouthpieces; switches, 
telegraph apparatus, relavs, arresters, toy battery motors, electrical 
toy outfits, “Hawthorn” watchmen’s time detectors, etc. 


DATES AHEAD. 
Chicago Electric Show. Coliseum, Chicago, Il., January 7-21. 
Indiana Engineering Society. Annual meeting, Indianapolis, 


Ind., January 12, 13 and 14. 
Electrical Contractors’ Association of New York State. Annual 


meeting, Albany, N. Y., January 16. 


Vol. 58—No. 1 


Wisconsin Electrical Association. Annual convention, Milwau- 
kee, Wis., January 18-19. 

National Independent Telephone Association. Annual Con- 
vention, Chicago, lil., January 18-19. 

Canadian Electrical Association. Special general” meeting, 
Toronto, Can., January 20. 

Minneapolis Electrical show. Minneapolis, Minn., January 26- 
February 4. 

Philadelphia Electric Show. Philadelphia, Pa., February 13-27. 

lowa Electrical Association. Annual meeting, Davenport, Iowa, 
April 19, 20 and 21. 


RECORD OF ELECTRICAL PATENTS. 


Issued (United States Patent Office) December 27, 1910. 


974,404. SELECTING DEVICE. Frank G. Agrell, Stockholm, Swe- 
den. Filed February 27, 1907. Three electromagnets are ar- 
ranged so that their armatures form a triangle adapted to make 
selective contact with a rotating contact-maker. 


979,405. FAN-SUPPORT. Frank Andrus, Chicago, Ill., assignor of 
one-half to Montezuma Scott, Chicago. I1. Filed December 13, 
1909. In front of an electric fan is a bladed wheel whose 
rotation actuates an oscillating mechanism in the base. 


979,428. ELECTRIC-LAMP SOCKET. Howard RB. Chandler and 
James A. Fleet, Portland, Me. Filed August 28, 1908. Renewed 
September 8, 1910. An adapter socket has a detachable angle 
piece between the cap and shell. 


979,448. RAIL-BOND. Robert L. Dunivant, Fort Worth, Tex. Filed 
February 7, 1910. A bond for the third rail of an electric line 
has disks at each end fitting into the top of a socket at each 
end of a clamp under the rail ends. Coiled springs in the sock- 
ets press the bond against the rail. 


979,455. HEATER AND GLOWER RENEWAL FOR SECOND- 
CLASS-CONDUCTOR LAMPS. Otto Foell, Anton Kusebauch, 
and Roy Neckerman, Pittsburg, Pa., assignors to Nernst Lamp 
Company, Pittsburg, Pa. Filed November 11, 1908. The heater 
support has prongs for removably securing it to the base of 
the glower and for electrically connecting the heater to the 
lamp terminals. 

979.458. SAFETY-GATE. George R. Freak, Chicago, Ill., assignor 
of one-half to John Roberts, Chicago, Ill. Filed November 22, 
1909. A vertically movable gate has racks geared to electric 
motors for automatically operating it. 

979,459. ELECTRIC STREET-LIGHTING. Carl Henry Froelich, 
St. Louis, Mo. Filed July 5, 1910. A combined socket and 
street hood for incandescent lamps has insulator-bearing arms 
and an inclosed socket. 

979,464. LIGHTNING-ARRESTER. William R. Garton, Chicago, 
Ill., assignor to Charles J. Griffin, Montezuma, lowa. Filed 
November 11, 1907. Consists of separated carbon terminals, an 
interposed body of comminuted, hygroscopic substance, con- 
tacting with one terminal and insulated from the other, and an 
asbestos casing surrounding the body. 


979.465. METHOD OF TREATING CARBON ELECTRODES. Wal- 
ter Gaston, New York, N. Y. Filed March 9, 1910. A method of 


preventing cracking in electric carbons while in use consists in - 


subjecting the hot electrode as it comes from the baking fur- 
nace to the action of a hot solution of boiling tar and pitch, 
and allowing the electrode to become thoroughly saturated with 
the solution, 


979,467. TELEPHONE-MOUTHPIECE. George William Gibberd 
and Owen Aubrey Elias, London, England. Filed May 28, 1909. 
Has a refillable antiseptic container in a sleeve between the 
mouthpiece and transmitter. 


979,475. PULL-SOCKET FOR ELECTRIC LAMPS. Gilbert W. 
Goodridge, Bridgeport, Conn., assignor to Bryant Electric Com- 
pany, Bridgeport, Conn. Filed July 30. 1908. A switch block, 
and operating spindle in combination with a ratchet disk secured 
to the spindle with an insulating face adjacent to the switch 
block and a transverse slotted pawl slide guided by the spin- 
dle to co-operate with the ratchet. 


979,485. ELECTROLYTIC CELL. Derick S. Hartshorn, Boston, and 
Alan A. Claflin, Medford, Mass. Filed September 27, 1910. One 
electrode is in the form of a series of parallel bars mounted on 
a band passing over two rotating cylinders so as to bring the 
bars slightly below the surface of the electrolyte. 

979,497. MEANS FOR THE ELECTROLYTIC MANUFACTURE 
OF SODIUM. Paul Leon Hulin. Grenoble, France, assignor to 
Société d'Electro-Chimie. Paris, France, and Paul Leon Hulin, 
Grenoble, France. Filed October 27, 1908. The cathode con- 
sists of separated rods hanging below a circular carrier secured 
detachably to a fixed support. A cylindrical anode surrounds 
the cathode. 

979.498. COMBINED BRAKE APPARATUS AND SWITCH MECH- 
ANISM. William H. Hultgren, Philadelphia, Pa., assignor to 


Otis Elevator Company, Jersey City. N. J. Filed June 21, 1907. 
Combines with an elevator, shipper sheave, and a inotor there- 
for is brake apparatus controlled by the sheave and means 
movable with the sheave for holding it yielainely in its Oper- 
ated position with the brake released. 

979,503. ELECTRICAL TORSIOMETER. Charles Henry Johnson, 
Dumbarton, Scotland. Filed December 4, 1909. Comprise 
sleeves and disks upon the shaft, electromagnets upon the 
disks, the pole faces of the magnets being adjacent, an electric 
generator in circuit with the winding of one magnet and driven 
from the shaft, and a current indicator in circuit with the wind- 
ing of the other magnet. 

979.508. HEADLIGHT-SCREEN. Samuel Jones. Fremont, Ohio. 
Filed February 14, 1910. An electric headlight has a reflector 
for throwing most of the rays forward. An electromagnet is 
arranged to lift this reflector. 

979,515. ELECTRICAL HEATER. Frank Kuhn, Detroit. Mich., 
assignor to American Electrical Heater Company, Detroit, Mich. 
Filed August 19, 1909. Resistance wire is wound on a split 
Sleeve that has a tapering fit over a projection from the bot- 
tom of the liquid-containing chamber. 

979,544. SHIELD FOR CIRCUIT-CONDUCTORS. Thoinas E. Mur- 
ray, New York, N. Y. Filed February 2, 1910. An interior- 
conduit connection box has a removable cover and front wall. 


979,546. AUTOMATIC FEED-WATER DEVICE FOR STEAM- 
BOILERS. Earl E. Norman, Philadelphia, Pa., assignor to 
Northern Equipment Company, Chicago, Ill. Filed Aug. 20, 
1908. An automatic controller for a motor-driven triplex boiler 
feed pump. 

979,556. BLOCK-SIGNAL SYSTEM. George S. Pflasterer. Nash- 
ville, Tenn. Filed February 23, 1909. An electrically controlled 
three-position semaphore system. 

979,569 and 980,570. TELEPHONE-CALL RECORDER. Henry K. 
Sandell, Chicago, Il., assignor to Herbert S. Mills, Chicago, 
Ili. Filed September 24, 1909 and May 23, 1910. The register 
is operated by the movement of the switch-hook. An electro- 
magnet controlled by line conditions turns operates an es- 
capement that permits a spring to turn the register back. 


979,590. TELEPHONE SYSTEM. Samuel S. Stolp, Chicago, Il, 
assignor to William J. C. Kenyon, Chicago, Hl. Filed Novem- 
ber 27, 1908. Comprises two metallic wires, a grounded bat- 
tery connected to one of them, grounded signaling devices 
normally connected to the other conductor at the ends of the 
line, and means to connect the conductors at either end of the 
line and thereby actuate the signaling device at the opposite 
end thereof. 

979,603. DYNAMO-ELECTRIC MACHINERY. Daniel W. Troy, 
Montgomery, Ala. Filed November 1, 1909. A form of homo- 
polar dynamo. 

979, 605. SXHIBITOR. Walter S. Turnpaugh, Fort Worth, Tex. 
Filed August 12, 1910. A hollow drum carrying displays has 
an electric motor mounted within and rotates about a hollow 
shaft through which the lines wires lead to a pair of brushes. 

979.608. INCANDESCENT-ELECTRIC-LAMP SOCKET. Samuel 
B. Van Ranst, Syracuse, N. Y., assignor to Crouse-Hinds Com- 
pany, Syracuse, N. Y. Filed October 5, 1910. Has a spring 
conductor projecting into the socket and adapted to engage 
one of the lamp terminals when the lamp is partly screwed 
into place. 

979.616. TELEPHONE-SWITCHBOARD KEY. Klas Wean, Buf- 
falo, N. Y., assignor to Ericsson Manufacturing Company, Ton- 
awanda, N. Y. Filed March 1, 1909. Combined with co-oper- 
ating contact springs is a key-lever having a slot and a sep 
arate tip secured in the slot and adapted to engage the springs, 
the tip consisting of opposing approximately V-shaped halves. 

979.635. ELECTRICITY METER. Hermann Aron. Charlottenburg, 
Germany, assignor to American Aron Electricity Meter Coni- 
pany. Filed April 29, 1909. Has a rotary shaft, means under 
the influence of the current to be measured for applying there- 
to a driving torque, weights supported by the shaft ‘and freelv 
movable relative thereto, and lifting means for the weights 
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fixed to the shaft and adapted to release the weights when 
raised to a predetermined height. 

979,636. ELECTRICAL-LAMP WIRE CONNECTION. Sydney 
Ashdown, Vancouver, British Columbia, Canada. Filed Janu- 
ary 11, 1910. Has means for separating the positive and nega- 
tive wires of a pendent lamp circuit intermediate ‘its ends, 
means adjacent thereto for separating the wires of the branch 
which it is desired to connect, and means for electrically con- 
necting through suitable insulation a separated wire of each 
circuit without impairing the continuity of either circuit. 


979,637. ELECTRIC MOTOR. Charles Backer, New York, N. Y., 
assignor of forty-nine one-hundredths to Rudolph Rosenfeld, 
New York, N. Y. Filed April 6, 1910. An electromagnet oscil- 
lates an armature which rotates a flywheel through a connect- 


ing rod and crank. 
979,651. ELECTRIC-CABLE CONNECTION. Lewis H. Church, 
Stamford, Conn., assignor to Standard Electric Fittings Com- 
pany, Stamford, Conn. Filed February 3, 1910. A fixture 
canopy has a hole at one side into which the cable is wedged 


and locked. 
979,663. ELECTRIC FURNACE. Bayard Guthrie, Pittsburg, Pa., 
and Joseph P. Karch, Plainville, Conn. Filed March 8, 1909. 
Has a tiltable casing, a crucible therein, a number of electrodes 
supporting the crucible when pouring and means for retracting 
the electrodes to form an arc. 
979.676. SWITCHING SYSTEM. Otto T. Lademan, Milwaukee, 


979,503. —ELECTRIC TORSIOMETER. 


Wis. Filed September 2, 1909 Relates to switching devices 


on a party-line telephone system. 

979,693. SWITCH-OPERATING DEVICE FOR LAMP-SOCKETS. 

Hugh E. Plunkett, Boston, Mass., assignor to James Barry, 
Boston, Mass. Filed April 9, 1910. A pull-switch has a sleeve 
projecting from the socket and a bent operating lever pivoted 
at its bottom and connected at its middle to a switch-moving 
spring in the sleeve and at its top to a pull-cord. 

979,712. TROLLEY GUARD AND FINDER. Henry R. Sherman, 

Hartford, Conn., assignor of one-half to George H. Woodruff, 
New Haven, Conn. Filed June 10, 1909. A cradle with out- 
wardly flaring sides is pivoted about the trolley wheel. 

979,715. ELECTRIC PIANO-PLAYER. William Henry Smith, 
Penge, London, England, assignor to Joseph Herbert Marshall, 
London, England. Filed February 23, 1909. There is an elec- 
tromagnet for operating each striker, a high resistance in series 
with it and a low resistance and cut-out in shunt with the high 
resistance. The cut-outs are pneumatically controlled. 

979,720. ELECTROMPCHANICAL COMPOUND BRAKE. August 
Sundh, Yonkers, N. Y., assignor to Otis Elevator Company, 
Jersey City, N. J. Filed February 15. 1906. The secondary 
brake is electrically controlled. 

979,750. LIFTING-MAGNET. Arthur C. Eastwood, Cleveland, Ohio. 
Filed July 17, 1908. Has a horizontal core with a magnet wind- 
ing about it and a depending pole at each end. 

979,769. ELECTRIC SIGNALING-BOX. Arthur Kempston, San 
Francisco, Cal. Filed February 23, 1909. A hook operates a 
spring-controlled train of gears and a slowly movable plunger 
adapted to send a signal as soon as the line is clear. 

979,793. SHADE-HOLDER. Walter H. Perkins, Cheshire, Conn.. 
assignor to Waterburg Mfg. Co.. Waterbury, Conn. Filed Feb- 
ruary 26, 1910. A shade holder has a number of concentric 
locking rings which clasp the bottom part of a lamp socket. 

979,840. INSULATOR-BASE. Walter T. Goddard, Victor, N. Y.. 
assignor to Locke Insulator Manufacturing Company, Victor, 
N. Y., filed September 9, 1910. The bottom section of the insu- 
lator fits into the upper section with a ball and socket joint so 
that the insulator may be mounted in a vertical position even 
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though the surface upon which it is mounted is not in a hori- 


zontal plane. 
979,868. ELECTRIC RAILWAY-BRAKE. Joseph N. Mahoney. Wil- 
kinsburg, Pa., assignor to Westinghouse Air Brake Company, 
Pittsburg, Pa. Filed April 20, 1908. Electric motors are 80 
arranged as to act as generators and to produce a flow of cur- 
rent in a local brake circuit. Means are provided for causing 
a heavy rush of current through the brake circuit and then for 


restoring the circuit to normal. 
Filed 


979,894. ELECTRIC SWITCH. Roy D. Snyder, Delta, Pa. 
May 12, 1910. An electric switch is mounted on a turntable, 


and may be turned around its pivot and connected to any one 
of a number of pairs of contacts. 

979,904. ELECTRIC SOLDERING-IRON. Alvin H. Waage and Clar- 
ence P. Waage, Chicago, 11. Filed January 28, 1910. Describes 
an electric soldering iron in which a coil is wound directly on 
the heat-conducting element. 

979,905. ELECTRIC SEALING DEVICE. Johann G. Wailmann, 
Oakland Cal., assignor of one-half to Edward Pierce, Oakland, 
Cal. Filed June 27, 1910. The sealing device combines u tube 
having a lower portion and a contracted upper portion. Means 
are provided for connecting the device to a lamp socket. 

979,906. BLECTROLYTIC CELL. Fritz Weinberg, New York, N. 
Y.. assignor of two-thirds to Emile Berliner, Washington. D. C. 
Filed March 31, 1909. The aluminum electrode for a cell is 
immersed in a special forming solution, which is independent 
of the electrolyte which is to be used. Alternating current is 


979.665. —ELECTRIC FURNACE. 


passed through the electrode until an electrode of the desired 


type is produced. 
979,912. ELECTRIC IGNITION APPARATUS FOR INTERNAL 
COMBUSTION ENGINES. Frank Herbert Alston, Birmingham, 


England, assignor of one-half to Boultbee Brooks, Birmingham, 
England. Filed January 24, 1910. The ignition generator has 
an anti-friction current-collecting device, comprising a cup pro- 
vided with races, and a ring running upon the races. 

979,927. ELECTRIC-LIGHT RECEPTACLE. Henry D. Brown and 

Lafayette W. Blymer, Los Angeles, Cal. Filed October 6, 1909. 
A sign base is provided with an aperture into which an electric- 
light receptacle locks. 

979,933. TUNGSTEN-LAMP SHOCK-ABSORBER AND ADAPTER. 
John H. Dale, New York, N. Y. Filed March 29, 1910. Two 
interconnected link-shaped members form a universal joint 
from which the lamp hangs, the mechanical connection being 


made by resilient devices. 
974.934. APPARATUS FOR SEPARATING MAGNETIC MATE- 
RIALS FROM OTHER MATERIALS OR FROM LIQUIDS. 
Alfred Evan Davies, Birmingham, England. Filed December 28, 
1908. This device includes a tray, means for magnetizing the 
tray, a supplemental tray adapted for insertion in the first- 
named tray, a portion of the bottom of the supplemental tray 
being adapted to be magnetized by induction from the first- 


mentioned tray. 
979,940. TROLLEY-STAND. Charles M. Feist. Sioux City, Iowa, 
assignor of forty-nine one-hundredths to Edwin L. Kik. Sioux 
City, Iowa. Filed April 13. 1910. The trolley stand is provided 
with a dished base suitable for the retention of lubricant, and 
a series of elongated anti-friction rollers so that the stand is 
easily rotated. 
979.970. METHOD OF ELECTRIC WELDING. Laurence S. Lach- 
man, New York, N. Y. assixnor to Universal Electrice Welding 
Company. Filed October 17, 1905. This process concerns the 
welding of two pieces of metal of which one piece fits into a 
slot formed in the other. The pieces are thus held tightly tœ 
gether, and when current is passed through the combined pieces 
the adjoining surfaces are, due to their small area, heated up to 


a welding heat. 
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979,977. ELECTRIC FIREALARM. Emmett Mahon, Fairfield, lowa. 
Filed July 13, 1909. A small receptacle which is filied with an 
enpansible liquid, supports a float. Normally the circuit, which 
includes the float and the upper part of the device, is open. On 
the liquid becoming heated, it expands and permanently holds 
the two contacts together ringing suitable alarm devices. 


979,986. TELEPHONE RELAY OR REPEATER. Howard Morgan, 
Quinter, Kan. Filed May 19, 1909. A frame with two sets of 
electromagnets is so arranged tnat on the energization of either 
set of magnets corresponding induced currents will be set 
up in the other set. 


979.999. APPARATUS FOR THE STERILIZATION OF WATER 
OR OTHER LIQUIDS. Casimir Stanislas Piestrak, Paris, 
France. Filed August 29, 1910. Water or other liquids are 
sterilized by passing over them ozone generated around a spe- 
cially constructed mercury-vapor lamp. 


980,024. TELEPHONE-RECEIVER. Wilbur H. Thompson, Wheel- 
ing, W. Va., and Harve R. Stuart, Milwaukee, Wis. Filed June 
11, 1909. A telephone receiver has an oval permanent magnet 
having consequent poles, a pair of bifurcated pole pieces pro- 
jecting from the poles, a pair of solenoids joining the extremi- 
ties of the respective pole pieces, extensions from the pole 
pieces entering the solenoids into close proximity to one an- 
other, and diapragms actuated by the varying attraction be- 
tween these extensions. 

980,032. ROTOR FOR HIGH-SPEED ELECTRICAL MACHINES. 
Henry H. Wait, Chicago, Ill. Filed March 11. 1907. A rotor 
for high speed electrical machines comprises a core, windings 
on the core, end connections for the windings, and an annular 
connection-box at the end of the rotor in which the end connec- 
tions are disposed. The connection box comprises a hollow 
central supporting drum, end plates supporting upon the drum 
at both ends, and a retaining ring fitted upon the end plates 


980,090. —SAFETY CUT-OUT FOR MOTORS. 


and supported by it, the end-plate nearest the core being slot- 
ted for the passage of the windings. 


980,042. TELEPHONE-TRANSMITTER. Charles Adams-Randall, 
New York, N. Y. Original application filed April 14, 1905. 
Divided and this application filed August 31, 1907. The tele- 
phone transmitter described has a diaphragm, a plurality of 
independent variable resistances insulated from the diaphragm, 
independent co-operating electrodes insulated from one another 
and from the diaphragm and engaging the independent varia- 
ble resistances or electrodes carried by the diaphragm, and 
means for connecting in series, in whole or in part, the resist- 
ances or electrodes carried by the diaphragm and the indepen- 
dent co-operating electrodes so that the internal resistance of 
the transmitter may be varied. 


980.090. SAFETY APPLIANCE FOR MOTORS. Paris R. Forman, 
Chicago, Ill., assignor to Burdett-Rowntree Manufacturing Com- 
pany, Chicago, Hl. Filed November 23, 1909. The motor circuit 
is provided with fuses of large capacity and fuses of compara- 
tively small capacity. Normally the smaller fuses are short- 
circuited but the short circuit is removed automatically and 
the smaller fuses connected directly in the motor circuit. 


980,109. MOTOR CONTROL. David L. Lindquist, Yonkers, N. Y., 
assignor to Otis Elevator Company, Jersey City, N. J. Filed 
May 7, 1908. Electro-magnetic brake apparatus is combined 
with an alternating-current motor and the motor speed is con- 
trolled by means dependent on the magnetic reluctance of the 
motor. 


980,118. TELEGRAPH APPARATUS. John B. Odell. Chicago. Nl., 
assignor of one-half to Arthur G. Leonard, Chicago, IM. Filed 
December 21, 1907. A ratchet wheel is combined with a mem- 
ber which may be variably shifted. A shiftable connector is 
set between the ratchet wheel and the member. The device 
includes a selecting magnet, a spring-held armature vibrated 
by the magnet, a push pawl and a pull pawl pivoted to the arma- 
ture and engaging the teeth of the ratchet wheel, to shift this 
ratchet wheel and the member one step when the armature is 
shifted in either direction. and means for shifting the connector 
to permit the return of the member to normal position. 
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980,129. AUTOMATIC FEEDER-REGULATOR. Benjamin Parks 
Rucker, Charlotte, N. C. Filed April 1, 1910. The device 
includes a regulating transformer, a moveable member 
and a voltmeter with an indicating needle so arranged that 
when the voltage falls below normal the needle engages one 
arm of the regulator, and when the voltage rises above normal 
the other arm is engaged. At normal voltage the needie is free. 

980,153. MAGNETO-ELECTRIC GENERATOR. Thomas S. Hem- 
enway, Buffalo, N. Y.. assignor to Ericsson Manufacturing Com- 
pany, Tonawanda. N. Y. Filed May 25, 1908. The magneto is 
provided with a shaft which may be shifted horizontally. 

980,156. STEERING MEANS FOR VESSELS. Harry Hertzberg 
and Maurice J. Wohl, New York, N. Y., assignors to Maurice J. 
Wohl and Harry Hertzberg, New York. N. Y., and Abbot A. 
Low. Horseshoe, N. Y., trustees. Filed December 12, 1908. The 
ship is steered by a number of independently operated pro- 
pellors which may he controlled automatically by the compass. 


980.164. AUTOMATIC CALIPERING ATTACHMENT. Henry B. 
Nichols, Philadelphia, Pa. Original applications filed Septem- 
ber 5, 1908, and January 14, 1909. Divided and this application 
filed December 27, 1909. The feed mechanism on a grinding 
machine is controlled by an automatic caliper which makes 
use of electrical contacts in the caliper fingers. 


REISSUE. 


15,186. ELECTRIC FURNACE FOR METALLURGICAL PUR- 
POSES. Paul Girod., Ugine, France. Filed August 5 ,1909. 
Original No. 921.228, dated May 11, 1909. An electric metal- 
lurgical furnace comprises a refractory working hearth, a lower 
electrode, means for causing part of the metal to unite with 
the same, and an upper electrode held in coniact with the slag 
but out of contact with the fused metal. 


PATENTS THAT HAVE EXPIRED. 


Following is a list of the electrical patents (issued by the 
United States Patent Office) that expired January 2, 1911: 


511,758. ELECTRIC MOTOR. Walter A. Crowdus, Chicago, [I]. 

511,787. SELF-CLOSING TELEGRAPH-KEY. Henry E. Moss, 
Kansas City, Mo. 

511.821 and 511,822. “STORAGE-BATTERY SYSTEM OF DIS- 
TRIBUTION. Jakob Trumpy, Hagen. Germany. 

511.824. TROLLEY MECHANISM FOR ELECTRICALLY-PRO- 
PELLED VEHICLES. Curtis H. Veeder, Lynn, Mass. 

611.855. ELECTRO HYDROCARBON-ENGINE. Lee C. Mann, 
Gladbrook, Iowa. 

511.862. ELECTRIC LOCOMOTIVE FOR ELEVATED TRACKS. 
Charles H. Roberts, Hartwell, Ohio. 

511.866. ELECTRIC ALARM FOR CANE-FEEDERS. August F. 
Slangerup, New Orleans, La. 

511,873. ELECTRIC-CIRCUIT CONTROLLER. Romaine Callender, 
Brantford, Canada. 

511,874 and 511.875. TELEPHONE-EXCHANGE SYSTEM. Rọ 
maine Callender. Brantford, Canada. 

511,882. TELEPHONE TRANSMITTER. Stephen C. Drew, Bos- 
ton, Mass. 

511.883. REGISTERING APPARATUS FOR TELEPHONES. An- 
gelo R. Duperu, San Francisco, Cal. 

511.889. ELECTRIC SWITCH. Jesse L. Hinds, Syracuse, N. Y. 

511.915. ELECTRICAL TRANSMISSION OF POWER. Nikola 
Tesla, New York, N. Y. 

511.916. ELECTRIC GENERATOR. Nikola Tesla. New York, N. Y. 

511,928. SECTION-INSULATOR. Henry M. Brockbank. Brooklyn, 
N. Y. 

511.946. ELECTRIC CLOCK. Fred L. Gregory, Niagara Falls, N. Y. 

511.9538. PUSH-BUTTON. Charles D. Hunking, New York, N. Y. 

511,988. ELECTRIC LOCOMOTIVE. Edward M. Bentley, Boston, 
Mass. 

512,012. ELECTRIC-‘STOP MOTION FOR WARPING-MACHINES. 
Clayton Denn, John Cocker and Charles Denn, Philadelphia, 
Pa. 

512,027. REGULATOR FOR CONTINUOUS CURRENT ARC- 
LIGHT CIRCUITS. Daniel Highman, Boston, Mass. 

512.050 and 512.051. ELECTRICALLY-CONTROLLED RAILWAY- 
SIGNAL. Frank McBrien, Newark, N. J. 

512,077. ELECTRICALLY -CONTROLLED RAILWAY - SIGNAL. 
James Wayland. Newark, N. J. 

512,102. TRANSMISSION OF RAPIDLY-ALTERNATING ELEC- 
TRIC CURRENTS. Wiliam H. Eckert. New York, N. Y. 

512.115. ELECTRIC-CURRENT REGULATOR. Ansel B. Jones, 
Cleveland. Ohio. 

512,214. COMPOSITE TELEPHONIC AND MULTIPLE-TELE- 
GRAPHIC TRANSMISSION. Frank A. Pickernell, Newark, 
N. J. 

512.217. ELECTRIC CALL. Purdy M. Randall, Concord. N. H. 

512,227. REGULATOR FOR DYNAMO-ELECTRIC MACHINES. 
Charles E. Scribner, Chicago, Nl. 

N. H. 

512,253. SECONDARY BATTERY. Wiliam C. Lockwood, New 
York, N. Y. 

912,250. ELECTRIC INDICATOR. Adrian H. Hoyt, Manchester, 

11,397 and 11.398. ELECTRIC CONNECTION. Hercules Sanche, 
Detroit, Mich. 
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THE EFFECT OF WAVE FORM UPON INCANDESCENT 
LAMPS. 

In an earlier period of the history of incandescent 
lamps a few investigations were made as to whether the 
lamps were differently affected when used with direct and 
alternating currents. No certain evidence of any differences 
of this kind was found. The generalization seems to have 
been made from this that there was no difference in the 
effect upon the lamp so long as the effective voltage was 
kept the same. It is true that when metallic-filament lamps 
were first brought into use it was found that the life was 
shorter when they were used with alternating current than 
when they were used with direct current, especially in the 


case of tantalum. This result was attributed, however, to 


the mechanical vibration or other incidental conditions 


which accompanied the use of alternating current. 

In a paper to be found upon other pages of this issue 
it is shown that differences in the watts consumed, in the 
candlepower and in the life of lamps, used with alternating 
current and with continuous current, are to be expected, 
and that such differences attain a very appreciable magni- 
tude at frequencies as low as twenty-five evcles. The theo- 
retical investigation makes it clear that similar differences 
exist with all lamps, but that they only attain an appre- 
clable magnitude when the frequency is so low or the heat 
capacity of the filament is so low that the temperature of 
the filament does not remain sensibly constant over a com- 
Previous work has shown that even with car- 


plete cycle. 
bon lamps the fluctuations of candlepower during a cycle 


are very noticeable. It does not seem to have been noticed 


at that time, however, that the average candlepower dur- 
ing the eyele was different from the steady candlepower 
Which would be obtained when the lamps were subjected to 
a ‘continuous voltage of the same effective value. 

' Perhaps the most surprising part of this investigation 
is the fact that with metal filaments the power consumption 


is less with alternating current than with continuous cur- 


rent, and yet the candlepower is greater. In other words, 


the average efficiency is increased. The practical applica- 
tion of this fact and the accompanying effect upon life is 
that a lamp should be differently rated for use upon a 
twenty-five-cevele circuit and upon a continuous-eurrent cir- 
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cuit. It should be noticed that life tests should not be car- 
ried on at twenty-five cycles, if the lamps are to be used 
upon a circuit of sixty cycles or higher, or with direct cur- 
rent. The differences found between direct current and 
twenty-five-cycle alternating current are an indication of 
what would be found upon different alternating circuits 
where the wave forms are unlike. Since a continuous cur- 
rent represents the condition of a flat wave, it is evident 
that a:wave form which was more peaked than a sine wave 
would give results even further removed from those found 
with direct current. 

A similar effect to that here investigated is to be expect- 
ed in the use of hot-wire measuring instruments where the 
resistance of the conductor and consequently the amount of 
power expended in the instrument depends upon the tem- 
perature attained. If this temperature varies during a cycle 
the amount of power will be different with direct and alter- 
nating currents and will vary with the wave form. Since 
the relation between change of length and temperature is 
approximately linear, it may be assumed that the indication 
of such an instrument will be proportional to the amount 
of energy expended in it. In the case of a voltmeter the 
energy will be less and in the case of an ammeter it will be 
greater with alternating current than with direct current. 

Hot-wire instruments do not usually have a sensibility 
and an accuracy which warrants their use in measurements 
where these small effects would be important, but in the use 
of such an instrument as the alternating-current-direct-cur- 
rent comparator this effect might easily become appreciable 
and would introduce error into the measurement. Before 
such an instrument can be relied upon, therefore, it is neces- 


sary that any effect of this kind should be investigated. 


MULTIPLEX TELEPHONY. 


There have been a number of methods invented for mul- 
tiplex telegraph operation. Some of these have been experi- 
mentally demonstrated with success, although the applica- 
tion on commercial lines of a system sending more than four 
simultaneous messages does not seem to have been intro- 
duced. With multiplex telephony the problem has been 
more difficult. It seems at last to have been solved by Major 
George O. Squier and his associates in the Signal Corps 
of the War Department. Upon other pages of this issue 
will be found a deseription of the method which has been 
evolved and which although covered by patent rights, is 
offered to the public for general use. 

This method is based upon the superposition on a single 
circuit of a number of currents of different frequencies and 
the use of selective apparatus for isolating each component 
at the receiving end. This separation is accomplished by the 
use of individual transformers whose secondaries are con- 
nected in a circuit tuned to correspond with the particular 


freyueney which is to be selected. The frequencies chosen 
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are sufficiently high to be beyond the limits of audibility 
and consequently any effect in the receiving telephone is due 
not to these rapid vibrations themselves but to the variation 
in the effective value of the currents, which effective value 
changes with a frequency which is audible to the ear. 

According to announcements made, not only may a num- 
ber of telephone conversations be thus carried on upon the 
same line, but it is possible to send at the same time tele- 
graph messages, that is to say, messages which are trans- 
mitted with the ordinary key and received upon the ordi- 
nary sounder. The principle of separation is here the same 
as with the telephone messages. 

The method involved in this new invention is so simple 
that, hke many others, after it is once explained one won- 
ders why it is has not been utilized before. The operations 
are similar to the famous experiments of Helmholtz in an- 
alyzing sound waves into their various constituents by the 
use of apparatus which was tuned to pick out the various 
components of a complex sound. The secret of the success 
here hes in using for the various components employed fre- 
quencies which are themselves inaudible and therefore pro- 
duce no appreciable effect in the telephone, for if these vibra- 
tions were taken up by the diaphraym and were audible 
they would so interfere with the sound of the useful vibra- 
tions as to disguise them bevond reeognition. 

According to Mr. Frank L. Perry, this is not the first 
time that more than one telephone message has been sent 
over a single circuit. According to the claims of Mr. Perry, 
such a feat was performed in Chicago over two years ago, 
but without a knowledge of the method used by Mr. Perry it 
is impossible to make any comparison between his accom- 
plishment and that achieved in the Washington laboratory. 

Major Squier is to be complimented not only upon his 
evolution of what promises to be a very useful invention, 
but also upon his action in giving the results of his time and 
labor to the public. While many persons regard this as 
the only proper thing to do in the case of one who is in the 
public service, it is not always that such obligations are 
recognized, so that the publie receives the benefit. 


OF CO-OPERATION. 


A railway company which has been operating in one of 


AN INSTANCE 


the largest cities in Oklahoma has been seeking for means to 
improve its schedules and to this end deemed it desirable to 
Before taking 
definite steps, however, cards were distributed through the 


stop only at every second street crossing. 


city with the request that those interested should give an 
opinion regarding such a change of stopping points. 

This question, like all the others which come up between 
the public and the companies operating public utilities, has 
The public wishes the best and most 
convenient means of transportation, but there may be a great 


not two, but many sides. 


diversity of opinion as to what constitutes the most conve- 
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nient method for the majority. Naturally the company has a 
desire to improve its schedules both as a convenience to those 
using its lines and to cut down its car equipment. 

Too often the decision of a public-service corporation is 
made with a sincere endeavor to please the public, only to 
discover after the change decided upon has been made, that 
the public wanted nothing of the kind. 

It cannot be too strongly urged that public-utility com- 
panies should find out definitely what the public wants, 


if a change is to be made for the convenience of that public 


which the company serves. Aside from the fact that such 


co-operation will inevitably produce a more friendly feeling 
toward the operating company, it would make a number of 


problems more easy of solution. 


PUBLIC-SERVICE RATES AND DEPRECIATION. 
It has not been many years since the public-service cor- 
poration was regarded in the same way as any commercial 


or manufacturing company and was expected to do business 


along the same lines. With the realization of the fact that, 


in view of franchises, rights of eminent domain, and the 
naturally monopolistic character of its business, it belonged 
in a different category, came the movement for commission 
regulation and control of rates. This movement has gathered 
impetus until now we have the regulating function exercised 
by the Interstate Commerce Commission, by state commis- 
sions in many of our states, and by many city governments. 


The general principles which should govern the fixing 


of rates where there is no real competition, are 


pretty well established, and these are also being applied to 


corporations whose business is a natural monopoly 


depending upon franchise grants, even though there 
may be apparent opportunity for or real existence of 
competition. To the actual operating expenses, including 
reasonable overhead, advertising and office expenses, are 
added the items of maintenance, insurance, taxes, reserve 
for depreciation, return on the investment and any legiti- 
mate payments which must be made by the company in the 


nature of royalties, percentage of gross receipts to a city 


government, ete. Rates should then be fixed so as to return 


gross receipts at least equal to this total and not exceeding 


It by an excessive amount. 
While some of the above items are easily fixed, others, 


such as depreciation and return on the investment, often 


become mooted questions. Long operating experience is 


necessary to make a proper allowance for depreciation any- 


thing more than a matter of good judgment, common sense 


or mere Persona] opinion. And even long experience will 


not give an exact answer to the question in the case of those 
utilities whose equipment is subject to considerable change 


from time to time. A proper return on the investment 


should certainly exceed the customary interest returned 
from safe and secured investments requiring only ordinary 


prudence and caution in placing. since the investment of an 
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operating company involves some risk, efficiency and enter- 
prise in management, and very often an intrinsic value as 8 
going concern due to the efforts and the ability of its officers. 
Some inducement must exist to attract capital to such enter- 
prises, or extensions and enlargements become impossible. 
This difference between the actual return and customary 
interest is sometimes designated as profits in distinction from 
interest, and its proper amount is a common point of debate. 

With regulation of rates in progress or in prospect, 
every public-utility corporation should see that all of the 


above items are properly carried on its books, a condition 
which has often not existed in the past. It has been very 


common, as in the case of most manufacturing and other 
concerns, to confuse the accounts for new construction, for 
maintenance, and for depreciation. New construction should 
of course be kept distinet, since it represents an increase in 
investment which should not be supplied by current receipts. 
It is very much harder to distinguish between expenditures 
which are made for maintenance and for depreciation, since 
certain repairs may be charged to either account. In fact, 
in the case of a plant which has been running for a long 
period, the yearly expense for depreciation may approxi- 
mately equal the vearly allowance for depreciation and the 
necessity for keeping the depreciation account separate from 


the maintenance account becomes less obvious. This prac- 


tice in a new concern, however, will entail abnormally low 
charges for the combined fund in the early years and abnor- 
mally high expenses in later years. 

An illustration of the advisability of keeping these ac- 
counts separate is furnished by the Chicago Telephone Com- 
pany, a report concerning which has recently been filed by 
an expert in the employ of the City Council. Owing to the 
Company’s failure to set aside a distinct reserve for depre- 
ciation, and to make replacements from this fund, it is 
assumed that no funds have been expended for this purpose. 
Consequently the value of the plant is assumed to have de- 
creased 22.5 per cent below its cost, this figure being com- 
puted from the life of the various elements of the plant. 
This assumption seems entirely unwarranted, as there is 
nothing in the report to show that the plant has actually 
deteriorated, and that the maintenance charges do not in- 
clude replacements, since it is admitted that the service is 
efficient and the equipment all that can be desired. Even 
admitting that the plant has deteriorated, it seems unreason- 
able to reduce the value of the investment upon which fixed 
charges are to be paid, unless it can be shown that excessive 
dividends have been returned to stockholders in the past, 
instead of being held as a replacement fund. Such divi- 
dends might in that case be regarded as a partial return of 
capital. Since the application of the principle of a depre- 
ciation reserve has been widely recognized only in compara- 
tively recent years, it would seem unfair to penalize a com- 


pany for failing to live up to this principle in the past. 


CURRENT-SAVING DEVICES. 


ADDRESS BEFORE THE ELECTRIC CLUB OF 
CHICAGO. 


At the regular weekly meeting of 
the Electric Club of Chicago, held on 
Wednesday, January 7, A. J. Francis, 
of the Chicago office of the Fort 
Wayne Electric Works, spoke on the 
subject of current-saving devices and 
of their place in extending and fur- 
thering the use of electricity. 

Mr. Francis stated, in opening, that 
although the modern central station 
was continually on the outlook for new 
ways in which to increase the sale of 
current, it often lost sight of the fact 
that the sale of current-saving devices 
could with proper attention be made 
to be one of the most important fac- 
tors in popularizing electricity. The 
best known of these current-savers is 
naturally the tungsten lamp, and yet 
many companies have not pushed 
sales in this direction for fear that 
the customers might use less current 
and lower the total consumption. 
Many householders would add lamps 


to their circuits when they clearly. 


understood the economy of the Mazda 
lamp, and without doubt the company 
on making a feature of the lower 
lighting cost would secure many new 
customers. At present it is not un- 
common to find gas jets burning in a 
house illuminated by electricity, a 
state of affairs which the Mazda lamp 
does much to eliminate. The Mazda 
lamp is such an improvement over the 
old carbon lamp that it is a little diffi- 
cult to convince the customer of the 
increased economy, but once convinced 
he converts others. 

Other current-saving devices were 
mentioned and the bell-ringing trans- 
former was mentioned as a means of 
making a customer more permanent, 
even if the current he used was in- 
considerable. 

At the close of Mr. Francis’s paper 
Arthur Bessey Smith, who was called 
upon for a talk concerning the auto- 
matic telephone, spoke briefly concern- 
ing the spread of these installations, 
and the remarkable results achieved 
in the development of the automatic 
idea. 

C. W. Bender, of the National Elec- 
tric Lamp Association, gave some inter- 
esting facts regarding the new lamp 
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with the drawn-tungsten filament. The 
metallic tungsten to be used in these 
lamps is cold rolled and is drawn 
through diamond dies, and with this 
wire, remarkable lives have been at- 
tained. The new method of mount- 
ing the filaments makes them capable 
of standing about five times as much 
as the ordinary squirted-tilament type. 
The filament seems to last equally well 
on direct or alternating current, and 
a rather remarkable feature is that even 
after it has been run for some time 
it remains, in some positions, perfectly 
duetile, and is so tough that it must be 
laid on steel in order to be cut. Por- 
tions of these used filaments have been 
found to be brittle, but it is believed 
that before the lamps are perfected, 
the entire filament can be made of this 
tough structure, so that it can be 
broken without actually 
the lamp bulb. 


destroying 


~_——_»-e______. 
New Allis-Chalmers Head. 

The resignation of President W. H. 
Whiteside of the Allis-Chalmers Com- 
pany, Milwaukee, Wis., and the elee- 
tion of D. W. Call to succeed him. have 
been announced. 

Interest in the. election of Mr. Call 
Was increased by the fact that he is 
looked upon as a representative of the 
interests in the company whieh are 
also identified with the American Steel 
Foundries Company. Mr. Call has been 
assistant to President W. V. Kelley of 
that company. 

The new president will make his 
headquarters in Milwaukee. The rea- 
sons for President Whiteside’s resigna- 
tion have not been learned. He has 
heen the head of the company for about 
SIX years. 

Sg ies 
New Subways Projected for Boston. 

Two tunnel projects involving an 
expenditure of about $6,100,000 are 
favored in a report which was recently 
submitted to the Massachusetts Legis- 
lature by the joint board of the Boston 
Transit Commission and the Board of 
Railroad Commissioners. 

The two tunnels advocated would 
establish a through line between Har- 
vard Square in Cambridge and An- 
drew Square in South Boston—Dor- 
chester by way of Beacon Hil, Park 
Street station and the South station 
and other way stations, and the joint 
board suggests that the trains should 
make the full run. 
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Western Society of Engineers. 

The annual election of the Western 
Society of Engineers resulted in the 
choice of the following named gentle- 
men as the officers of the society for 
the year 1911: 

President—O. P. Chamberlain, chief 
engineer, Chicago & Illinois Western 
Railroad. 

First Vice-President—W. C. Arm- 
strong, terminal engineer, Chicago & 
Northwestern Railway. 

Second Vice-President—C. R. Dart, 
bridge engineer, Sanitary District of 
Chicago. 

Third Vice-President—I. O. Baker, 
professor of civil engineering, Univer- 
sity of Ilinois, Urbana, Ill. 

Treasurer—Albert Reichman, resi- 
dent engineer, American Bridge Com- 
pany. 

Trustee (for three yvears)—E. Mce- 
Cullough. 

The hold-over trustees are G. M. 
Brill and W. W. Curtis. 

The annual meeting and dinner of 
the society was held on the evening of 
January 11 at the Hotel La Salle, Chi- 
cago. <A report of this meeting will 
be given in the next issue. 

— eee 
Civil Service Examinations. 

The United States Civil Service 
Commission, Washington, D. C., an- 
nounces that on February 8 and 9, 
1911, examinations will be held at the 
regular places for the purpose oť se- 
curing eligibles to fill eleven vacancies 
in the position of deck officer, and two 
vacancies in the position of aid, and 
other vacancies as they may occur in 
the Coast and Geodetic Survey. Ex- 
aminations will be held on the same 
days for topographic draftsman and 
copyist topographic draftsmen. Those 
wishing to take either examination 
should apply for Application Form 
1312. These may be obtained from the 
secretary of any board of examiners. 

— ee 
Copper Companies Merge. 

A new copper combination has been 
effected by the recent merging by the 
Calumet & Hecla Mining Company, of 
the twelve Lake Superior copper com- 
panies controlled bv it. 

The companies which it was decided 
to combine into one corporate owner- 
ship are: Calumet & Hecla, Osceola, 
Tamarack, Ahmeek, Superior, Isle Roy 
ale, Centennial, Allouez, La Salle, Sen 
eca, Laurium and Gratiot. 
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Louis Duncan. 

In the present generation of men who 
have contributed largely to the devel- 
opment of the electrical industry and 
whose engineering achievement has 
placed them in the front rank of those 
entitled to the encomiums and plaudits 
of a grateful community there have 
been several graduates of the Naval 
Academy at Annapolis. Conspicuous 
among those who have been trained in 
the naval arm of the United States 
service is the subject of this sketch, 
Louis Duncan. 

Louis Duncan is an engi- 
gineer by profession and oc- 
cupation. He graduated from 
the United States Nava! 
Academy in 1880. After 
graduating he spent about 
six years in the service, part 
of the time being on special 
duty at the Johns Hopkins 
University, Baltimore, as- 
signed by the Navy Depart- 
ment to assist in the work of 
determining the absolute unit 
of electrical resistance for 
the United States Govern- 
ment. He resigned from the 
Navy in 1886 and took 
charge of a course of electri- 
cal engineering at Johns 
Hopkins University, continu- 
ing there for fourteen years. 
During this time he was oc- 
cupied in other engineering 
work and was engineer and 
had charge of the construc- 
tion of a number of electric 
roads in Baltimore, Md. He 
was consulting engineer for 
practically all of the electri- 
cal roads in Washington, D. 
C., was chief engineer and 
had charge of the construc- 
tion of the Third Avenue 
Railroad system in New 
York City, was engineer for the inde- 
pendent telephone system in Baltimore, 
and the system in Pittsburg, Pa. He 
designed and constructed the Key- 
Stone Telephone Company’s plant in 
Philadelphia, Pa. He was engineer 
for the Baltimore & Ohio Railroad 
Company in its work of equipping 
the Baltimore tunnel with electric loco- 
motives for hauling the trains through 
the center of Baltimore, and he has 
been consulting engineer for a number 
of other railroads and lighting propo- 
sitions. He was consulting engineer 


for the Rapid Transit Commission of 
New York City. 

In 1899 he resigned from the Johns 
Hopkins University and continued his 
work as consulting electrical] engineer. 
In 1902, Massachusetts Institute of 
Technology built a new electrical labo- 
ratory and separated the course in elec- 
trical engineering from the department 
of physies. He was called upon to in- 


augurate this course and remained as 
the head of this engineering department 
until 1904. He received the degree of 
Ph. D. from Johns Hopkins University 


LOUIS DUNCAN, 
Consulting Engineer. 


in 1885. He served as major of the 
First Volunteers during the Spanish- 
American War. 

He has contributed largely to the 
engineering and scientific press of the 
country, and is the author of the ar- 
ticle on electric traction in the Encylo- 
pedia Brittaniea. He was twice elected 
president. of the American Institute of 
Electrical Engineers, and is a member 
of the Mathematieal Society of France, 
the Physical Society of France, hono- 
rary member of the Franklin Institute, 
member of the American Electroehemi- 
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cal Society, and a member of the Philo- 
sophical Society. At the International 
Electrical Congress held at the World’s 
Fair in St. Louis, he was chairman of 
the Electric Railroad Section of the 
Congress. 

Dr. Duncan is now consulting engi- 
neer for a number of important light- 
ing and traction interests. He is a re- 
markable analyst, possessing a keen 
and brilliant faculty for arriving read- 
ily at the solution of the most intricate 
problems. His reports on a number of 
large propositions have attracted wide- 
spread attention and upon 
him has devolved the respon- 
sibility for the expenditure 
of tremendous sums of 
money. 

——___—_—2-e——_- — 
Electric Vehicle Association 
of America. 

On Tuesday evening, Janu- 
ary 17, the regular monthly 
meeting of the Electric Vehi- 
cle Association of America 
will be held in the Engineer- 
ing Societies Building, 29 
West Thirty-ninth Street, 
New York City, at 8 o’clock. 
‘‘The Ironclad Exide Bat- 
tery—The Latest Develop- 
ment in Electrie Vehicle Bat- 
teries’’ is the title of an il- 
lustrated paper to be pre- 
sented by Bruce Ford, of 
the Electric Storage Battery 
Company, Philadelphia, Pa. 
Among those who will dis- 
cuss the paper will be W. P. 
Kennedy, of the Studebaker 
Automobile Company; F. F. 
Sampson, of the New York 
Transportation Company, 
and others prominently iden- 
tified with the electrie-vehi- 

cle industry. 
— eoe — 
Thermal Conductivity and Magnetiza- 
tion. 

The thermal conductivities of rods 
of iron and steel between 12 and 110 
degrees centigrade have been shown to 
shyehtly decrease when they are mag- 
according to an author in 


netized, 
The intensity of mag- 


Nuovo Cimento, 
netization nsed was 1,500 C. G. N. units 
and the effect was greater in iron than 
steel, The magnetization was in the 
direction of the flow of heat, and could 
he reversed without changing effect. 
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Telephone Rates from the Plant View- 
point. 

Few people outside the engineering 
and construction departments of a pub- 
lic-service corporation supplying thou- 
sands of consumers in a territory of 
wide area and diversified interests 
realize the effect which a change in 
rates by the order of a state commis- 
sion may produce upon the arrange- 
ment and utilization of the physical 
plant, and particularly upon the dis- 
tributing system. In a paper recently 
presented before the Telephone Society 
of New England, I. O. Wright discussed 
the new rate schedules of the Boston 
telephone district from the plant point 
of view, throwing considerable light 
upon the organization and methods re- 
quired to change the service of many 
thousands of subscribers without delay 
or confusion. The change in rates came 
about after a long investigation by the 
Massachusetts Highway Commission of 
the plant and traffic of the New Eng- 
land Telephone & Telegraph Company, 
and immediately after the company 
accepted the recommendations of the 
Commission for trial it became appar- 
ent that a large amount of work would 
be thrown upon the plant department 
on account of changes from multi- 


party to single and two-party service. | 


Only one new feature in local plant 
practice was introduced, that being di- 
vided ringing, but this had never been 
given in any exchange in the entire 
Boston district, and it was necessary 
to place new equipment or make 
changes in existing apparatus or wir- 


ing in every one of more than 1,000 


positions in fifty-one exchanges. 

The exchange portion of this work 
was mainly handled at night in order 
not to interfere with traffic. A detailed 
study was made of the probable re- 
quirements for extensions and additions 
to permanent plant and equipment, 
with careful tabulation of the surplus 
apparatus available at different points. 
The routine foreeasts of the company 
of the equipment necessary for 1911 had 
been made as usual in the summer, and 
the existence of provisional estimates 
greatly facilitated matters by enabling 
the company to hurry forward recom- 
mendations, estimates and requisitions 
for supphes, and to arrange delivery 
schedules with the manufacturers. On 
the strength of this work it was pos- 
sible to tabulate for the information of 
the commercial department the per- 
centage of preparedness inm each ex- 


change, with close estimates of the date 
when the exchange would be ready in 
all its parts for any load that present 
operations are likely to put upon it. 
The work was furthered by the prep- 
aration of maps indicating specifie lo- 
ealities where ample facilities existed 
and where active canvassing for new 
subseribers and change orders might 
safely be made. Arrangements were 
also made for additional lateral cables 
and generally increased distribution 
facilities. The provision of an ample 
stock of cable and terminals, with the 
omission of certain features of ordinary 
routine, enabled the company to work 
more swiftly. 

The problem of changing in a short 
time the service of about 100,000 sub- 
scribers, to provide for the prompt in- 
stallation of services for the unusual 
number of new subseribers likely to be 
attracted by the favorable rates and 
by the publicity necessarily given to a 
matter so closely affecting the popular 
interests, Without delaying the require- 
ments of subseribers with respect to 
extensions of service, change of loca- 
tion and disconnections, Was not one 
to be treated superficially. In a word, 
it meant increasing by several hundred 
per cent within a very limited time 
the productive output of an 
hshed organization. It met by 
making a study of the capacity of the 
district office forces, wire chiefs, store 
rooms, district foremen and district ae- 
counting forces to handle an expansion 
of business, and 1t was found that with 
the addition of a suitable number of 
subordinate employees a load expansion 
of 1,000 per cent could be taken care 
of. It was necessary to add only a suf- 


estab- 
Was 


ficient number of junior clerks in the 


distriet offices to keep up with the in- 
creased requirements in receiving, elas- 
sifying, recording and distributing or- 
ders and looking up municipal and pri- 
vate-property permits; to provide ad- 
ditional equipment and to increase the 
test and record force in the wire-chief’s 
divisions; to obtain an unsual reserve 
supply of outside and inside equipment 
and material, with the employment of 
additional stock-room labor at certain 
strategie points; and to multiply the 
capacity of the distriet forees for in- 
stallation work by relieving them of 
heavy construction service and turning 
all of that class of operations over to 
an enlarged construction department, 
eapable of meeting the larger field du- 
Adequate field 


ties. supervision of 
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many new men unskilled in' telphone 
work was accomplished largely by pro- 
motions within the company’s organ- 
ization, and it is suggestive that Mr. 
Wright attributes no small part of 
this successful administration to the 
co-operative educational influence of 
employees’ organizations combined 
with the work of an examining board 
having an intimate connection with 
maximum salaries. The result of the 
thorough organization planned in rela- 
tion to the necessary changes has been 
little short of remarkable in its non-in- 
terferenee with the service, its rapid 
connection of new customers to the sys- 
tem, prompt transfers of old subserib- 
ers to the new rate classifications, the 
retention of existing rates in cases 
where the subscriber desired no change 
and the re-adjustment of methods of 
charging for toll calls along with the 
new message and flat rates placed in 
service. That a corporate organization 
could thus be developed to meet such 
an emergency, rising to a maximum of 
over X00 completed changes in a single 
dav. without extensive increases in its 
most expensive construction labor and 
supervision or unsual unit costs and de- 
lavs goes a long way toward refuting 
the popular idea that large organiza- 
tions are necessarily inefficient. 

—-— -eme 
Minneapolis Electric Club Banquet. 
The Minneapolis Electrical Club will 

vive ıts annual banquet the evening of 
January 19 at West Hotel. Many of 
the 250 members are also members of 
the Minneapolis Electric Show Asso- 
ciation which will open an exhibition 
January 26. 


— eono 
Toledo Section Meeting of the A. I. 
E. E. 

At the monthly meeting of the To- 
ledo Section of the American Institute 
of Electrical Engineers, held on Jan- 
uary 6, Burton Nichols delivered an ad- 
dress on the subject, ‘‘Some Phases of 
(Commercial Engineering Practice in 
the Automobile Industry.” 

——__~+--e—____ 
Exports of Copper. 

Exports of copper for the week end- 
ed January 5 were 7,192 tons. The 
amount. exported since the first of the 
month was 4,460 tons, the corre- 
sponding figure for last year being 2,- 
940 tons. 

Exports of copper for the month of 
December were 31,526 tons, against 2s 
104 tons last vear. 
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The Hydroelectric Plant at Madieres. 


Description of a Generating Plant on the Vis River in France. 


One of the most recent hydroelectric 
plants to be installed in France is the 
turbine station which is located on the 
Vis River, an affluent of the Herault. 
It is situated in the Mediterranean 
coast region, and is designed to supply 
-a large power network owned by the 


‘South Electric Company. The network 


is already considerably extended over 


the country lying near the Rhone 


River, taking in a number of large 
centers, such as Avignon and Mont- 
pellier, as well as smaller towns. Cur- 
Tent is generated by the turbo-alterna- 
tor groups at 3,000 volts, three-phase, 
and this is raised by transformers to 
33,000 volts for a double power line 
running for thirty miles to a large sub- 
station Iving at Sommières. The latter 


a 
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furnishes a reduced voltage of 13,500 
volts for supplying the power network. 
. Referring briefly to the hydraulic 
work of the present plant, the dam is 
situated somewhat above the village of 
Naracelles, and lies normal to the 
course of the stream. At the dam there 
is a settling basin, into which the water 
passes through a grating seventy feet 
in length. The main flume starts from 


yards per second. A good part of the 
construction work lay in the under- 
ground flume, and a number of tun- 
nels were excavated in the solid rock 
for this purpose. The inside is lined 
simply with cement. On the whole 
course there are no less than seven- 
teen tunnels, some of which exceed 
1,300 feet in length. On the open parts 
of the flume precautions had to be 
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the basin and it has a total length of 
about six miles. In the open parts, the 
fume is cut in the roek of the moun- 
tain side and has a rectangular sec- 
tion. The outer side of the tlume is 
formed by a masonry wall. The sec- 
tion of the canal is designed so as to 
use a maximum gradient of 0.05 per 
cent and to obtain a flow of 4.5 eubie 


| 
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taken to avoid material falling down 
the mountain side. Flat slabs of rein- 
forced eonerete were placed over the 
flume at the exposed parts in order to 
protect them. This is shown in the 
illustration on the next page. 

Where the flume ends above the vil- 
lage of Maditres there is a somewhat 
unusual piece of work in the shape of 
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an underground water chamber. It is 
cut in the rock of the mountain which 
overhangs the turbine plant. As the 
mountain has a very steep slope in this 
locality, it was not possible to build an 
open-air basin of the usual kind, so 
that the work had to be carried out 
entirely underground. The basin has a 
capacity of 15,000 cubic yards and thus 
affords a valuable reserve supply for 
the turbine plant, giving the needed 
volume for taking care of the peak 
load of the station. For the basin 
there are used three galleries opening 
into a main gallery; from the latter 
point the penstocks make their start, 
and are fitted with the usual gratings 
and gates. 

Two penstocks are built for the plant, 
each about four feet in diameter. The 
first section of penstock starts from the 
reservoir and lies underground, com- 
ing to an outlet stack thirty-three feet 
in height, which allows an overflow at 
the top, and the stacks serve to limit 
the pressure which is produced when 
the turbine inlet gates are closed. Re- 
inforced concrete was used for build- 
ing the stacks. For the rest of the way 
down to the turbine house steel plates 
are employed for the penstocks. Each 
of these has a capacity equal to the 
entire capacity of the turbine plant. 
The penstocks end in a common feed 
piping, which runs parallel to the sta- 
tion building, and from it are tapped 
the five pipes for the turbine groups. 
For the present plant the head of 
water is 353 feet. ° 

The general appearance of the dy- 
namo room will be observed in one of 
our engravings. Five turbine sets of 
1,000 horsepower each are installed. 
and, owing to the present method of 
water storage, the plant is able to give 
its maximum output of 5,000 horse- 
power during three hours’ consecutive 
run. It may appear that the size and 
number of the turbine sets which are 
installed in the Madiéres plant are 
much above what is needed for the 
output of the Vis River, especially dur- 
ing the summer period, when low wa- 
ter prevails, but it must be taken into 
account that the station is designed to 
supply a region in which most of the 
current is used for lighting and the 
peak load is considerable. This led to 
the installing of machines of suitable 
output to take care of this load. 

The alternators are of the Alioth 


type; they are coupled direct to the 
turbines and give three-phase current 
at 3,000 volts and fifty cycles. Besides 
the main groups, there are two small 
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for controlling and handling the sta- 
tion circuits. All the high-tension 


circuits and the apparatus which is di- 


rectly connected thereto are placed be- 


VIEW OF FLUME WINDING ALONG MOUNTAIN. 


turbine sets for the exciters. Each of 
these is designed so as to furnish the 
whole of the exciting current for the 
alternators and at the same time to 


low this platform in a separate space 
on the level of the station floor. The 
high-tension apparatus is mounted in 
reinforced concrete cells, which are 


VIEW OF PROTECTED FLUME. 


give the lighting current for the sta- 
tion itself. 

Upon a overlooking the 
generator room is Installed the switeh- 
board, and it carries all the apparatus 


platform 


kept well separated. Repair work on 
this part ean thus be very well carried 
out without interfering with the opera- 
tion of the plant. All five alternat@s 
feed on to a common set of busbars, 
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and these are laid out in the form of 
a continuous loop. At the coupling 
points of the alternator circuits there 
are sectioning switches so as to allow 
of making different combinations of 
circuits such as are required for the 
best working. 

As to the transformers, on the 3,000- 
volt busbars are three circuits, each 
supplying a group of three Alioth sin- 
gle-phase transformers, star-connected. 
Each transformer is designed to give 
450 kilovolt-amperes, so that the whole 
outfit comprises three groups of 1,350 


driven fans are installed for supplying 
the air blast. The 33,000-volt switch- 
board is placed in a space lying behind 
the 3,000-volt board upon the same 
platform, and the accessible part com- 
prising the measuring and operating 
devices is kept well separated from 
the reinforced concrete cells in which 
are installed the 33,000-volt circuits 
and all the apparatus directly con- 
nected to the high-voltage lines. 

From the turbine station are run 
two power lines in order to connect it 
with the substation at Sommiéres. Each 
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end ground plates of large size are 
distributed along the line and are con- 
nected to the wires. <A telephone line 
is also run on the poles. The two 
power lines are of identical design and 
each one is designed for 3,000 kilowatts. 

At Sommières is installed a substa- 
tion which is used to reduce the line 
voltage from 33,000 to 13,500 volts, as 
this latter voltage is adopted as stand- 
ard upon the power network belonging 
to the South Electric Company. At 
the point where the power lines enter 
the substation, there are placed auto- 


MAIN GENERATING ROOM, MADIERES HYDROELECTRIC PLANT. 
matic eireuit-breakers for throwing off 


either of the lines in case of short-cir- 


A bank of step-down transform- 
It 


Alioth transformers 


kilovolt-amperes. The machine voltage 
of 3,000 volts is raised to 33,000 volts 
for the power lines. In order to com- 
pensate for drop in the lines there are 
several taps brought out of the trans- 
former coils with connection plugs. 
The transformers are of the vertical- 
core type and are cooled by forced 
draft. The high-tension windings are 
insulated by a special dipping process, 
Which adds to their strength, and they 
are divided into interchangeable coils. 
Space is left in the plant for a fourth 


group of transformers. Two motor- 


of the power lines is thirty miles long 
and they are mounted on different 
sets of poles, running parallel to each 
other throughout the whole course and 
spaced fifty feet apart. The insulators 
were tested at 90,000 volts on a shop 
test. They are of the triple-pettieoat 
porcelain type and fixed by galvanized 


iron brackets to the poles. All the 


poles are interconnected by two steel 
wires, Which serve the double purpose 
of stiffening the line construction as a 
whole and also of allowing the whole 
pole system to be grounded. To this 


cult. 
ers Is mounted in the substation. 
comprises eight 

divided into two groups, so as to have 
three transformers in service and one 
us a standby for each group. They are 
of the same type as described above. 
A small charging set works with a stor- 
age battery in order to afford an inde- 
pendent lighting service for the prem- 
ises In case all the current should be 


eut off. 


a 
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Chicago Telephone Report and Com- 
pany’s Reply. 

The Sub-Committee of the Chicago 
City Council, which has been investigat- 
ing the cost of supplying telephone 
service to the people of Chicago and the 
reasonableness of the charges made by 
the Chicago Telephone Company, has 
submitted its report. The report is 
signed by William J. Hagenah, the ex- 
pert in charge of the investigation. 


The report deals with the capitalization, 
investment, operating and maintenance 
charges, etc., of the Chicago Telephone 
Company. This company operates outside 
as well as inside of the city limits, and an 
attempt has been made to adjust all items 
of the finances so as to make them ap- 
plicable to the plant within the city alone. 
The figures given refer to the year 1909. 

The capitalization consists of $27,000,000 
in stock and $5,000,000 in bonds. Over 
262,000 telephones are connected to its ex- 
changes; there are 69,666 miles of aerial 
cable; 62,985 miles of wire on poles, and 
493,787 miles of wire underground (2,685 
duct-miles). The annual gross receipts are 
$8,321,610. The cost of the plant, according 
to the. company’s construction account, is 
$20,778,686. Real estate holdings of $2,446,- 
157 bring the total investment up to $23.- 
224,843. This is reduced in the report, by 
adjustments of the construction account, 
and setting aside part of the buildings as 
used for toll service, to $19,577,501. Add- 
éng to this the amounts for furniture, tools. 
teams, working capital and reserve credit 
balances, a total $22,098,953 is obtained. 
This represents the book cost. The subject 
of depreciation is then discussed, and it is 
shown that the company has made no sys- 
tematic provisions for a depreciation fund. 

Another method of arriving at the value 
of the investment is by appraisal. The in- 
ventory of the company was accepted for 
the larger part of the property. According 
to the company’s valuation of the property, 
a total of $23,406,126 is obtained. Accord- 
ing to the unit costs adopted in the re- 
port, the cost of replacement of the property 
is $22,115,764. The difference is mainly due 
to allowances for appreciation in the value 
of real estate, and lower unit costs in the 
items of conduit and subscribers’ instru- 
ments. The present value of the plant is 


considered less than this on account of de-. 


preciation. If a proper depreciation reserve 
. had been set aside each year out of the 
gross earnings, this would constitute a fund 
insuring the replacement of worn-out ma- 
terial. In the absence of such a fund, it is 
assumed that the value of the plant has 
depreciated. The average life of the entire 
plant is estimated at fifteen vears, the va- 
rious items ranging from fifty years for 
buildings down to five years for furniture. 
From this, the present value of the de- 
preciable part (excluding land, working 
capital, stores, tools and teams) is comput- 
ed to be 77.5 per cent of its cost value. 
The present value of the total plant is 
thereby fixed at $19,053,169, which it is stat- 
ed should serve as the basis for the adjust- 
ment of rates. 

The operating expenses are then consid- 
ered and the rental of $357,413 paid to the 
American Hell Telephone Company for the 
use of instruments is considered exorbitant; 
$203,584 is deemed ample for the service 
rendered. A depreciation charge of $921,759 
is added to the actual operating expenses, 
giving a total of $5,747,330. which is con- 
sidered proper. The company’s total for 
1909 Was $6,095.765. The net revenues 
should he, according to the report, $1.953.- 
583. Eight per cent is considered a reason- 


able return on the valuation of the prop- 
erty. This amounts to $1,524,254, leaving 
a surplus of $429,329, or about two per cent. 
If the present value of the plant is taken 
as the book cost, the income would still 
yield eight per cent. It is, therefore, con- 
cluded that the present rates yield sufi- 
cient revenue, and any increase is unwar- 
ranted. A reduction equivalent to the two- 
per-cent surplus might even be made, but 
a distribution of operating expenses would 
be necessary to determine which class of 
service should receive the reduction. 


In reply to this report, the president 
of the Chicago Telephone Company, 
B. E. Sunny, sent a letter on Jan- 
uary 5 to the Committee, in which it 
is stated that the Company claims an 
investment of $23,285,461. 


The construction and real estate accounts 
of the company were audited and approved 
by the City Auditor in 1906, by a commis- 
sion in 1907, and by city representatives in 
1910. He disagrees with the statements 
in the report as to cost of duplication and as 
to condition of plant with regard to depre- 
ciation. The actual cost of the plant should 
form the basis for fixing rates, but the pres- 
ent plant could not be reproduced for less 
than $5,000,000 in excess of cost. The in- 
vestment per station is only $100, while the 
average of 26 companies in the United 
States is $147. The theory of depreciation 
applied is new. and the company should not 
be penalized for not having complied with 
it in the past. Correct ideas of deprecia- 
tion in telephone property could not be 
formulated until very recent times. It has 
not been customary in the past to set aside 
depreciation reserves, and it is not done 
now by the water works or other City de- 
partments or by such large electric com- 
panies as the General Electric Company and 
the Western Electric Company. The Com- 
monwealth Edison Company, with an in- 
vestment of $64,000,000. has a depreciation 
reserve of only $2,709,000. The railroads 
of the country, notwithstanding the super- 
vision of the Interstate Commerce Commis- 
sion, have no uniform practice in dealing 
with depreciation. Fifty per cent of the 
present plant has been added within four 
years, and the depreciation has been small, 
and is more than balanced by the increase 
in the present value of the plant over its 
cost. 

The agreement with the American Bell 
Telephone Company was approved by the 
1907 commission; it is a binding contract 
and is considered by the officers to be ad- 
vantageous. It should be restored to the 
list of proper expenses. 

The report does not give the company 
credit for taxes or percentage of gross re- 
ceipts paid to the City in the proper sum, 
there being an error of $300,000. This wipes 
out over two-thirds of the alleged surplus. 

The City has reserved the right to com- 
pel the telephone company to install sta- 
tion meters, and this seems to be contem- 
plated. The additional investment required 
will probably be $1,000,000 and the operat- 
ing expenses $300,000. These items should 
be considered in fixing future rates. 

In the event of the construction of sub- 
ways, the telephone company is required to 
remove its conduits, and pay rental for the 
use of the new ones included in the sub- 
way. ‘This cost is estimated at $120,000 a 
year for five years. Regulation of rates 
should only accompany a franchise giving 
a monopoly, yet the Committee refused to 
sanction the consolidation of the two tele- 
phone companies, and competition is now 
certain With competition there should be 
no regulation of rates. This competition 
will probably reduce the net income of the 
company by $700,000. 
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Chicago Railway Rotary-Converter. 
Stations. 


At a meeting of Armour Institute 
Branch of the American Institute of 
Electrical Engineers, held on the even- 
ing of January 5 at Armour Institute, 
Chicago, Joseph H. Jacobson, engineer 
inspector of the Board of Supervising 
Engineers, Chicago Traction, made an 
addiess on ‘* Railway Rotary-Converter 
Stations.” 


Mr. Jacobson based his remarks par- 
ticularly on the practice prevailing in 
the numerous Chicago street-railway 
substations. He called attention to the 
favorable contract by which the Chi- 
cago traction companies have been en- 
abled to secure the bulk of their power 
by purchase from the Commonwealth 
Edison Company and as the result of 
Which fourteen railway substations 
have been erected at relatively low 
cost. 

Thus the Chicago Railways Company 
has six substations with ultimate rated 
capacity as follows: Van Buren 
Street. 12,000 kilowatts; La Salle and 
Ilinois Streets, 10,000; Milwaukee 
Avenue, 6,000; Lill Avenue, 6,000; 
Grand and Fortieth Avenues, 6,000; 
Twenty-fifth and Leavitt Streets, 
6,000. The Company also operates four 
power houses as follows: Western Ave- 
nue, 8,800 kilowatts; California Ave- 
nue, 5,500; Hobbie Street, 3,900; Edge- 
water, 1.815; the aggregate capacity of 
these four stations is 20,015 kilowatts 
against 46,000 kilowatts in the six sub- 
stations. 

The Chicago City Railway Company 
has five substations with ultimate rat- 
ing as follows: Twentieth and Dear- 
born Streets, 12,000 kilowatts; Sixty- 
third Street and Wentworth Avenue, 
12,000; Forty-second Street and Wa- 
bash Avenue, 14,000; Forty-eighth and 
Honore Streets, 10,000; Plymouth 
Court, rotaries 2,400, storage battery 
2.240. The total capacity in these five 
substations is thus seen to be 52,640 
kilowatts. 

The Calumet & South Chicago system 
has three substations, as follows: Grand 
Crossing, 2,000 kilowatts; South Chica- 
3.000 ; 2.000, The 
rotary equipment in these three sub- 
stations is made up of seven 1,000- 
kilowatt amachines receiving through 
20,000-volt, 
twenty-five-cyele current from under- 


Roseland, 


g0, 
transformers three-phase, 


eround eables. 


January. 14, 1911 
CHICAGO ELECTRICAL SHOW. 


SIXTH ANNUAL EXHIBITION, AT THE COLI- 


SEUM, JANUARY 7-2], 


The sixth annual electrical show of 
the Chicago Electrical Trades Exposi- 


tion Company was opened on January 
7, at the Coliseum with every foot of 
available space occupied and a large 


and enthusiastie attendance on hand. 
The decorative scheme this vear is said 


GENERAT, 


by many to surpass anything of the 
kind ever before disclosed at a trade 
show. 

Unlike any 
scheme for the electrical shows, which 
in the past have been scenes of daz- 
—zhing light, the setting, this vear. is 
a cloud-fleeked noonday sky. Hidden 
in the pale green and white bunting 
whieh is draped around this great ex- 
panse of sky are a number of indirect 
lighting units whieh illuminate the 


previous decorative 
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ceiling decorations producing a realis- 
tic effect. Suspended from this drap- 
ery, at regular intervals around the 
border are art-glass pendants enclos- 
ing Mazda lamps, the whole throwing 
a sufficient, but subdued light over the 
entire auditorium. 

Each booth is divided by ornamen- 
tal corner posts, each of which sup- 
ports an Alba glass globe enclosing a 
100-watt Mazda lamp. This lighting 
is augmented by frosted-zglobe Mazda 


lamps studded in decorated lattice 
work extending partly over each 
booth. Surrounding the great hall. 


around the balcony rail, is a frieze, 
bearing escutcheons, spaced on twenty- 
two-foot centers, made up of imitation 
art glass and illuminated by incandes- 
cent lamps. 

The officers of the Eleetrical Trade 
Exposition Company, to whom eredit 
for the remarkable suecess of 


is due 
President, Samuel In- 


this show are: 
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sull; first vice-president, Ellsworth B. 
Overshiner; second vice-president, 
Louis A. Ferguson; secretary, Stewart 
Spaulding; manager, Homer E. Niesz. 
The directors are Samuel Insull, G. H. 
Atkin, Stewart Spaulding, Ellsworth 
B. Overshiner; George B. Foster, W. 
W. Low, Louis A. Ferguson, F. V. Ben- 
nis and Ed J. Mock. 

Much interest is shown this year in 
the Government exhibit which occu- 
pies the entire Coliseum annex. In this 


DURING THE CHICAGO ELECTRICAL SHOW. 


exhibit there are shown models of mod- 
ern war vessels, photographs of the 
engineering features of prominent gov- 
ernmental projects, samples of work 
carried on at the Bureau of Printing 
and Engraving at Washington, a num- 
ber of old muskets and the newer rifle 
as used in the service, rapid-fire guns 
and other interesting exhibits. 

The Government has also 
in its exhibit space a regulation wire- 


installed 


less telegraph station as is installed 
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on ships in the navy. This station is 
connected to an antenna on the Coli- 
seum roof and messages are received 
and transmitted from neighboring sta- 
tions. 

As in former years the management 
has spared no expense in providing for 
the entertainment of the visitors. Aft- 
ernoon and evening band concerts are 
given by John C. Weber and his *‘ Prize 
Band of America,’’ assisted by Miss 
Blanche Berndt-Mehatfey, soprano. 

A feature of the exposition this year 
is a guessing contest which is being 
conducted and for which a number of 
elaborate presents have been donated. 
In the center of the hall there is located 
a huge column of electrical wire and 
each spectator is allowed to estimate 
the number of feet of wire it contains, 
proper statistics of course being given. 
The prizes offered include a Woods 
electric automobile, valued at $2,650, 
a Tel-Electric piano player, a Thor 
electric washing machine, Cutler-Ham- 
mer water heater, Electric Shop port- 
able lamp, Westinghouse fan, Cadillac 
electric stove and toaster, and Simplex 
toaster. 

By far the most extensive and com- 
prehensive exhibit is that of the Com- 
monwealth Edison Company 

At the north end of the Coliseum, 
balancing the big government exhibit 
at the south, the Commonwealth Edi- 
son Company has a unique and attrac- 
tive model street called Commonwealth 
Avenue. This street is brilliantly il- 
luminated with the type of ornamental 
street lamp post for incandescent 
lamps employed for the new lighting 
along Lincoln Avenue, near Belmont 
Avenue, Chicago. 

The north side of this street is occu- 
pied by six stores, in each of which there 
is a distinctive method of illumination 
demonstrated. The sidewalk in front 
of them is slightly raised above the 
level of the Coliseum floor, giving a 
realistic effect, and the show windows 
of all the stores are beautifully trimmed 
and illuminated. 

Beginning at the west end, the first 
is a model grocery and meat market. 
In the show windows are displayed an 
entrancing assortment of fruits and 
vegetables. The next store contains 
household appliances using electric 
energy for various purposes, such as 
vacuum cleaners, washing machines 
and wringers, ice cream freezers, knite 
cleaning and sharpening machines, sil- 
ver polishers, dish washing machines, 


and a **Federal’’ electric kitchen table 
equipped with a motor and counter- 
shafting, operating a great variety of 
devices for paring, coring, grinding, 
beating and mixing, etc., all in the 
most convenient and compact arrange- 
ment. <A display of electric cooking 
utensils completes this installation. 
Next to this comes the Lamp Shop, a 
vision of light and color containing a 
beautiful arrangement of ornamental 
electric lamps for every conceivable 
purpose, from the heavy standard six 
feet high, to the little piano lamp and 
the dainty little lamp for a lady's writ- 
ing desk. There are also a number of 
exquisite pendent domes illustrating 
the latest ideas in art lamp glassware. 
Adjoining this is another most attract- 
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lighting transformers. ranging in size from 
seven and one-half kilowatts to twenty kilo- 
watts capacity; a number of alternating and 
direct-current motors and portable and sta- 
tionary air compressors. The stationary 
air compressor outfit is shown in operation. 
At different points in the exhibit space there 
are hollow flag staffs to which are attached 
small silk flags. These hollow fiag staffs 
are connected to the air tank in the com- 
pressor outfit through an electrically oper- 
ated valve and, by means of an extra con- 
tact on the governor of the air compressor, 
the air is intermittently applied to the flags 
through perforations in the flag staff. The 
effect is that, during the time when the 
compressor is not operating, the flags are 
blown in a horizontal position and, as soon 
as the air pressure in the system is reduced 
to a predetermined point, the governor auto- 
matically throws the electrically operated 
air compressor in circuit and at the same 
time cuts off the air from the flags. The 
compressor then continues to operate until 
the air is increased to the proper pressure, 
at which point the governor throws out the 
compressor and again applies the air to the 
flags. The following representatives are in 
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ive store, beautifully stocked with the 
finest growing and cut flowers, flower- 
ing plants and shrubs, ferns and palms. 
Of special interest to the ladies is the 
linen and lace display in the next com- 
partment. Another in this famous 
row of model stores is devoted to men’s 
furnishings. Here the most fashionable 
and attractive in this line is displayed, 
and in arrangement, illuminative fea- 
tures, ete., compares favorably with the 
previously deseribed exhibit. 

One of the principal objects of this 


exhibit is to illustrate and = contrast 


good methods of electric illumination 


of stores and show windows. 


Addressogzraph Company, Chicago, Ill., is 
exhibiting a number of its electrically- oper- 
ated machines for addressing envelopes, 
postals, etc. 

Allis-Chalmers Company, Milwaukee, Wis., 
is exhibiting a full line of its electrical 
products. Of particular interest are the 


attendance: S. R. Kerr. A. D. Waring. J 
W. Gardner, C. M. Howe, A. W. Burns 
James Ashworth, W. M. S. Miller and C 
Jurgens. 

American Ozone Company, Niavara Falls, 
N. Y., has on exhibition one of its ozone 
machines for sterilizing water. This is 
shown attached to a water-suprly system 
as regularly installed in dwellings and 
ozonized water is then coimnnared with the 
city water. There is also shown a clarify- 
ing filter which is designed for use in con- 
nection with the ozonizer when turbid wa- 
ters are treated. E. C. Spurge and S. F. 
Butler are in attendance. 

American School of Correspondence, Chi- 
cago. Ill., is exhibiting its electrical and 
other textbooks and is distributing litera- 
ture bearing on the various courses taught. 
A corps of representatives are explaining 
the value of a technical education and de 
scribing the benefits to be derived from a 
course of study. 

American Steel & Wire Company, Chi- 
cago, Il.. is making a comprehensive dis- 
play of all of its rroducts interesting to 
the electrical industry. On attractive sam- 
ple boards are exhibited samples of mag- 
net wire, rubber-covered wire, trolley wire, 
telephone wire. lamp cord, lead-enclosed ca- 
bles. parer-covered cables, rail bonds, etc. 
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An interesting feature of this exhibit is 
the span cf telegraph wires between two 
standard telegraph poles located at each 
end of the exhibit space. This stretch of 
line is equipped with all equipment used 
in actual service. B. H. Ryder is in charge 
of the exhibit. 
American Telegraph Typewriter Com- 
pany, New York, N. Y., is exhibiting the 
American telegraph typewriter. This ma- 
chine sends messages over telegraph or tele- 
phone wires and prints them at both send- 
ing and receiving stations. The Company 
is sending and receiving messages from the 
Coliseum and its office in the Rector Build- 
ing. Chicago, for both the Postal and West- 
ern Union. The lines of the Chicago Tele- 
phone furnish the connections from the Rec- 
tor Building and the Coliseum. The Com- 
pany is represented by Lorimer & Com- 
pany, Chicago. . 
American Telephone & Telegraph Com- 
pany is exhibiting jointly with the Chicago 
Telephone Company. The Company has in- 
stalled booths and operates a long distance 
pay station at the exposition during the 
day, and in the evening uses these booths 
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ance include George W. Armstrong, H. 


Caird, R. L. Thayer and R. K. Fast. 
Automatic Enunciator Company, Chicago, 
Ill., is carrying on a working demonstra- 
tion of its loud-speaking telephone. This 
apparatus is designed for railway stations, 
wholesale houses, etc., and at the show is 
given tests under the most severe condi- 
tions. The Company is represented by 
Louis Cole, Percy Hinkley and F. B. Ijams. 
Babcock Electric Carriage Company, Buf- 
falo, N. Y., is exhibiting two of its popular 
model electric vehicles. One, a coupe, is 
equipped with a thirty-six-cell lead battery 
and the roadster type exhibited is equipped 
with a forty-two-cell lead battery. The 
Company is represented by J. F. Fisher. 
Birtman Electric Company, Chicago, IN., 
is exhibiting and demonstrating its line of 
“Bee” machines, comprising suction clean- 
ers, pedestal vibrators, portable vibrators, 
redestal hair dryers, portable hair dryers, 
Radio or beauty lamps. The exhibit is in 
charge of A. H. Apfel, F. A. English, A. J. 
Saunders and H. R. Butz. 
Cadillac Electric Manufacturing Company, 
Chicago, Ill, is exhibiting a complete line 
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to demonstrate its service to the larger 
cities. Maurice J. Kenyon, special agent 
from the Chicago office is in charge. 

Anderson Carriage Company, Detroit, 
Mich., is exhibiting its 1911 Model Detroit 
electric pleasure vehicles. The special fea- 
tures of these cars is the direct shaft drive 
from pinion of motor to gears of rear axle. 
The exhibit is in charge of Frank E. Price. 

Apex Appliance Company, Chicago, Ill., is 
exhibiting a number of its all-metal wash- 
ing machines. These includes both electric 
and handpower machines. The exhibit is in 
charge of C. W. Swanson. 

Armstrong Company, G. W., Chicago, Ill., 
is exhibiting a complete line of electrical 
novelties bearing the “Acco” brand. These 
comprise electric flash lights, from the min- 
ature size to sizes large enough for com- 
mercial use; novelty electric stick pins, 
Christmas tree Ornaments, Christmas tree 
lighting sets. etc. These novelties are all 
operated by the Green Seal battery which is 
also exhibited in a variety of sizes. This 
battery is said to have extremely long life. 
The Company is also exhibiting the Acco 
lamp hanger and a number of Excello flam- 
ing arc lamps, including the new long-burn- 
ing flaming arc lamp which is being ex- 
hibited for the first time. Those in attend- 


of electrical heating and cooking devices, 
comprising toasters, percolaters, corn pop- 
pers, griddles, stoves, etc. . 

Chicago Fuse Manufacturing Company, 
Chicago, is exhibiting elaborate sample 
boards on which are shown conduit outlet 
boxes, sectional switch boxes, inclosed 
fuses, inclosed fuse blocks, fuse wire and 
fuse links; all sold under the trade name 
“Union.” Those in attendance are W. W. 
Merrill, Arthur S. Merrill, Walter D. Dana, 
George C. Reid, C. T. McDonald, G. E. Har- 
land, Joseph Pearson and Felix Trautmann. 

Chicago Pneumatic Tool Company, Chi- 
cago, Ill, is exhibiting a complete line of 
electric drills, grinders, hoists, etc., also a 
line of pneumatic tools. The Company is 
represented by Messrs. Coates, Conrow, 
Schumacher, Jahn and Gilliland. 

Chicago Telephone Company is exhibiting 
telephone exchange apparatus as it appears 
in actual operation. The largest size mul- 
tiple switchboard for subscribers’ lines now 
built by the Western Electric Company {is 
installed in two sections, employing six op- 
erators, with supervisors, chief operator, 
etc.. just as in the Company’s exchange 
offices. The lighting of miniature call- 
lamps. the answering of calls by operators 
and the completing of connections in the 


TT 


multiple gives a practical demonstration of 
telephone exchange work. A novelty this 
vear is the switchboard and the operators 
on a slowly revolving platform enabling the 
visitors to view the operation of the switch- 
board from the aisles at the west, south 
and east of the exhibit. In addition to all 
this, from booths located in the telephone 
sections there is given a practical demon- 
stration of long-distance toll service through- 
out the country and free service is rendered 
to many points outside of the city. The 
Chicago Telephone Company is represented 
by A. M. Ramsay, contract agent, and N. 
Anderson, traffic chief, and O. W. Stitt in 
charge of demonstrators. 

Cosmopolitan Electric Company, Chicago, 
Il., is conducting an interesting exhibit 
showing the application of central-station 
power to industrial operations. The display 
comprises a motor-driven automatic lathe 
which is shown in operation turning out 
brass souvenirs: motor-driven air com- 
pressors, forge blowers, etc. Also a lifting 
magnet of the Electric Controller & Manu- 
facturing Company's manufacture, which is 
installed on a platform and shown in opera- 
tion Hfting pig iron, etc. A number of 
photographs of motor installation are also 
shown. The company is represented by 
Homer E. Niesz and J. H. Delany. 

Crane Company, Chicago, Ill, is exhibit- 
ing Crane cast-steel motor-operated gate 
valves with near and remote control; Crane 
Ferrosteel emergency valves with electric 
release; operating exhibit of Cranetilt steam 
traps, demonstrating the most economical 
method of handling condensation under any 
and all conditions: Cranetilt direct-return 
traps, and one non-return trap, with section 
removed showing scarcity of interior mech- 
anism; twelve-inch No. 9 E Crane cast-steel 
gate valves fitted with by-pass; Crane Ferro- 
steel stop-check valve with section removed, 
showing interior operating parts: Cranelap 
and welded pipe joints and numerous small 
valves for high superheated lines. F. C. 
Sabin and J. A. Minwegan are in charge of 
the exhibit. 

Cutler-Hammer Manufacturing Company, 
Milwaukee, Wis., is exhibiting in addition to 
a full and complete line of electric irons. 
stoves, curling iron heaters, radiators, chaf- 
ing dishes, coffee percolators, 
etc., for the first time a Hine of adjustable 
disc stoves, wherein the heat contained in 
the stove can be regulated to any degree 
desired, the same as with a gas burner or 
alcohol lamp; also for the first time in this 
city a line of carbon fnstantaneous water 
heaters, comprising bath, lavatory, bar, 
therapeutic, and kitchen tank heaters from 
which a continuous flow of hot water can 
be obtained in from fifteen to twenty sec- 
onds. The company is also exhibiting a line 
of instantaneous portable water heaters for 
use in the home, on the buffet or sideboard. 
The exhibit is in charge of George B. Kat- 
zenstein. 

Duntley Manufacturing Company, Chica- 
go, Ill., is displaying its complete line of 
electrically-operated vacuum cleaners, of 
both the portable and stationary types, also 
air washers, air purifiers, manually oper- 
ated cleaners, etc. Demonstrations are car- 
ried on continuously, showing the varied 
uses of these machines. In addition, this 
company is exhibiting an automatic press- 
feeder. W. W. Bishop is in charge of the 
exhibit. 

Driver-Harris Wire Company, Harrison, 
N. J., is exhibiting its line of resistance 
allovs in the form of round and flat wire. 
There ís displayed “Nichrome” wire glowing 
at working temperature in the open air to 
demonstrate the non-oxidizable properties 
and efficiency for all types of heater work 
and other applications requiring a wire for 
service under extreme conditions. “Climax,” 
a nickel steel alloy; “Advance,” a copper 
nickel alloy, and “Monel” metal are among 
the other alloys shown. The exhibition {s 


teakettles, . 
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in charge of Elwood Duble, Jr., western 
sales manager, and Harry G. Harrington, 
chief of the engineering staff of the com- 
pany. 

Domestic Equipment Company, Chicago, 
Ill., is exhibiting several types of Domestic 
washing machines. Of especial interest are 
the Domestic electric washer and wringer 
and the Oscillator, a manually operated 
washer. Both of these machines are shown 
in operation. The Company is represented 
by David J. Kennedy, Richard J. Killick, 
S. M. St. Clair and Miss Howard. 

J. R. Deane & Company, Chicago, Ill., is 
exhibiting one seven and one-half horse- 
power Peerless interpole motor, late type 
colonial oscillating fans, Independent Elec- 
tric Manufacturing Company’s direct-cur- 
rent motor starters and speed regulators, 
monophase starter with no-voltage release, 
three-phase starter for slip-ring motor. The 
following representatives are in attendance: 
J. R. Deane, F. L. Merrill, J. B. Estabrook, 
and Wm. H. Gaulke. 

Edison Storage Battery Company, Orange, 
N. J., is exhibiting all of the various types 
of cells manufactured by the Company. 
There is also shown batteries assembled for 
various purposes, such as electric vehicle 
propulsion, lighting of railway cars, house 
lighting batteries and ignition sets; also all 
of the cell parts, showing the process of 


construction. C. B. Frayer is in charge of 
this exhibit. 
Electrical Testing Laboratories, New 


York, N. Y., is this year exhibiting some of 
its methods of testing paper, embracing 
chemical and mechanical examinations for 
determination of suitability for all classes 
of use. Various devices are shown for ob- 
taining the tensile strength, bursting 
strength, thickness and folding endurance 
of paper. In addition lantern projections of 
paper fibre as viewed under the microscope 
are shown, together with the methods of 
preparing samples for the various tests. 
The exhibit will prove of interest to all en- 
gaged in the manufacture and especially to 
those interested in the purchase of paper on 
an economical and scientific basis. 

Electric Storage Battery Company, Phil- 
adelphia, Pa., is exhibiting its various types 
of storage battery, including the “Chloride 
Accumulator,” the “Exide” and “Tudor” 
types. Among the novelties is the “Iron- 
Exide” which has recently brought out for 
use in electric vehicles. The Company is 
also showing the apparatus for farm light- 
ing plants and batteries for railway car 
lighting and signal work. The plates, such 
as are used in the large installations for the 
Commonwealth Edison Company and the 
Elevated Railroads in Chicago, are shown. 
The Company is represented by Godfrey H. 
Atkin, T. Milton, T. A. Cressey, R. I. Baird, 
J. N. Rosholt, P. G. Downton and H. M. 
Beck. 

Empire Vacuum Company, New York, N. 
Y., ig exhibiting its complete line of porta- 
ble cleaners and accessories. The feature 
of these vacuum cleaners is the steel dirt 
receptacle which prevents dust and dirt 
from leaving the machine. The efficiency 
of this receptacle is demonstrated under 
actual working conditions. The exhibit is 
in charge of C. Q. Adams and P. J. White- 
side. 

Everson, C. G. & Company, Chicago. II., 
is exhibiting a complete line of novelty 
portable electric lamps, also a full line of 
water filters and coolers. R. B. Everson is 
in charge of the exhibit. 

Excello Are Lamp Company, New York, 
N. Y., is exhibting a number of its flaming 
are lamps. Of particular interest is the 
new long-burning axis-type flaming are lamp 
which the company has just perfected and 
which is claimed to burn seventy hours on 
one trim. There is also shown a new globe 
for its flaming are lamps, which may be in- 
stalled on any of its types and which is 
said to increase the life from seventeen 


hours to forty hours. George W. Armstrong 
and H. Caird are in attendance. 

Farrington Automobile Company, Chica- 
go, Ill., is exhibiting an electric pleasure ve- 
hicle and a chassis of a coupé, showing the 
construction and operation of the car. 

Federal Electric Company, Chicago, Il., 
has on exhibition a complete line of electric 
signs, using both carbon and tungsten-fila- 
ment lamps, tungsten flasher signs, “Adlite” 
window lighting devices, the Federal 
vacuum cleaner, tungsten fixtures and clus- 
ters, Federal shaving mirrors and portable 
lamps and Willis meters. An interesting 
feature of this exhibit is the “automatic” 
kitchen cabinet, which consists of a motor- 
driven coffee grinder, meat chopper, cough 
mixed, flour sifter, etc.. all mounted in a 
model cabinet. The exhibit is in charge of 
F. G. Martin, 

Flexlume Sign Company, Buffalo. N. Y., 
is showing complete signs in raised pris- 
matic letters in sizes from eight to twenty- 
four inches. W. R. Wiley and D. F. Wiley 
are in charge of the exhibit. 

Fort Wayne Electrice Works, Ft. Wayne, 
Ind., is featuring in its exhibit its motor- 
driven rock drills, these being shown in 
operation, also a complete line of fractional 
horsepower motors which are shown in ex- 
ploded form with all the segregated parts 
arranged and mounted on boards. This 
shows in detail the construction of the mo- 
tors. This Company is also exhibiting its 
eight-inch alternating-current and direct- 
current fan motors which are novel and 
unique as far as the type of construction is 
concerned. Also a complete regulator, 
transformer and switchboard for incande- 
scent and tungsten series operation, besides 
a complete line of meters, bell ringing 
transformers, toy transformers and numer- 
ous other supplies. One of the transfor- 
ers is in suçh form that it can easily be 
taken apart and inspected. 


General Electric Company is exhibiting a 
full line of electric lamps, including both 
arc and incandescent types. The exhibit 
of rheostats includes many interesting de- 
signs. The drum controller, especially de- 
signed for machine tool work; has the field 
controlling resistance cut in and out of 
circuit by fingers similar to the fingers 
which perform the same service with re- 
gard to the armature resistance. The CR- 
162 controller represents the type in which 
armature-starting and field-regulating resist- 
ances are combined in one and the same 
box, thus dispensing with the use of two 
rheostats for a variable-speed motor. 
There are also exhibited a dial type con- 
troller for the single phase RI motor, a dial 
type controller for direct-current motors. a 
motor-starting rheostat and a motor-start- 
ing panel. The printing press controller 
comprises armature and field regulating re- 
sistances, overload and no-voltage release 
coils, dynamic brake and push button stop 
and jog from a single push button. The 
CR-225 pressure governor is used with a 
self-starting rheostat to maintain a prede- 
termined air or water pressure. CR-225 
D. P. contactor panel is used for controlling 
small motors from remote points or as an 
automatic starting rheostat in connection 
with a float switch or pressure governor for 
maintaining air or water pressure or fluid 
level. The display of meters includes re- 
cording and indicating steam and air flow 
meters and electrical indicating and record- 
ing meters. The CP-28 air compressor is 
an improved design in which all the work- 
ing parts are perfectly accessible. All bear- 
ings are automatically lubricated. This 
compressor is now finding application in 
automobile garages for inflating tires, clean- 
ing up autos, ete. It is shown in operation. 
Due to the peculiar quality of the alloy, 
Calorite, which is used by the General Elec- 
tric Company as a heating element, it was 
possible to develope the domestic range 
which is exhibited. With this range cook- 
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ing can be done as quickly as with gas or 
coal. Many other heating and cooking de- 
vices are on exhibition, including coffee 
percolators, chafing dishes, toasters, etc. A 
complete line of small motors is exhibited. 
A complete line of fan motors is also being 
exhibited. 

Hoskins Manufacturing Company, Detroit, 
has on exhibition a number of its electric 
furnaces, including wire-wound resistance 
type multiple furnaces, for laboratory pur- 
poses, carbon-resistance type multiple fur- 
nace for treating steel, and several small 
crucible furnaces, a number of which are 
shown in operation. There is also shown 
its electric hot plates of different forms, 
sizes and for different uses, in connection 
with a variety of laboratory work, its elec- 
tric pyrometers for determining high tem- 
peratures by means of thermo-electric cur- 
rents, and also the Hoskins soldering irons 
and teasters. The company is represented 
by Ralph H. Badger, W. V. Young and C. 
F. Busse. 

Hughes Electric Heating Company, Chi- 
cago. is exhibiting a complete line of elec- 
tric ranges and stoves. Many of these re- 
semble the gas range in appearance and 
many are of unique design. The Company 
is being represented by George A. Hughes 
and a corps of assistants. 

Hurley Machine Company, Chicago, Ill., is 
exhibiting a complete line of the Thor elec- 
tric laundry machines for the home. Also 
one of its Enamel machines that are now 
being placed on the market. Those in at- 
tendance representing the Company are 
Ww. J. Conlon. S. N. Cotterman, W. T. Hay- 
nie, J. Erickson, Neil C. Hurley, W. A. 
Murfev, E. J. Riedy. F. V. Widger and A. E. 
Merrill. 

Hamler-Eddy Smoke Recorder Company, 
Chicago, Ill., is exhibiting four of its auto- 
matic smoke recorders. One of these ma- 


. chines is coupled to the stack of the Coli- 


seum and indicates and records the amount 
of smoke coming therefrom. The exhibit is 
in charge of R. L. Eddy and a number of 
assistants. 

Houston Manufacturing Company, Rock- 
ford, Ill.. is demonstrating two sizes of its 
Stationary vacuum cleaners, in operation. 
The exhibit is in charge of F. K. Houston, 
who is assisted by a large number of sales- 
men. 

Illinois Appliance Company. Chicago, Ill., 
is exhibiting the adaptable lamp changer, 
the Bendyke vibrator and the Waage line of 
electric soldering tools. A number of inter- 
esting demonstrations are being given with 
the lamp changer. J. G. White and H. H. 
Woods are in attendance. 

Ideal Electric Company, Chicago, IN.. is 
exhibiting the Ideal electric brougham. 
This car is equipped with forty cells. Those 
in attendance include Bruce Borland, E. 
W. Ryerson, Mark S. Willing, V. B. Gran- 
nis, C. H. Adams, Jr., C. B. Borland and 
others. 

International Correspondence Schools, 
Scranion, Pa., maintains an educational 
exhibit, advertising its schools in a general 
way and a great many of the courses which 
are taught, putting particular emphasis on 
the electrical engineering department. There 
is also displayed lesson papers and draw- 
ings gathered from successful students in 
this immediate locality. A feature of the 
exhibit is an electrical contrivance, repre- 
senting two large globes showing the num- 
ber of students enrolled with the schools in 
every civilized country of the world. These 
globes are surrounded at the equator by a 
miniature railroad track upon which is a 
train of cars and locomotive running, same 
propelled by electricity. 

Janette Manufacturing Company, Chicago, 
Ill., is exhibiting electric air compressors 
for saloon and garage purposes and auto- 
matic pressure regulators. Those in attend- 
ance are J. H. Silverstone, A. Janette, A. 
G. Banner and E. Silverstone. 
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Judd Laundry Machine Company, Chi- 
cago, Ill, has on exhibition its line of elec- 
tric washing machines. These machines, 
which have no interior mechanism, such as 
paddles, pegs, etc., are shown in operation 
washing clothes. H. S. Judd is in charge of 
this exhibit, assisted by W. E. Starr, M. 
Walden and others. 

Kratz, A. W., Chicago, Ill., has on exhi- 
bition several “1900” electric washing and 
wringing machines, which are shown work- 
ing. The exhibit is in charge of A. W. Kratz. 

Keller Manufacturing Company, Philadel- 

phia, Pa., is exhibiting a complete line of 
its electric vacuum cleaners. These in- 
clude the Santo portable, the Keller-Santo 
and the Santo duplex stationary vacuum 
cleaner. All of the machines are given 
severe tests, by the demonstrators. The 
Company is represented by Messrs. Nyberg, 
Hazard, Thiele, North, Ballou, Scott and 
Bates. 
Kimble Electric Company, Chicago, Ill., is 
exhibiting its line of variable-speed, single- 
phase motors, from one-eighth to one-half 
horsepower. This includes a_ ventilating 
fan, forge blower, and a motor operating a 
printing press. In addition to this there is 
a line of polyphase motors, both constant 
speed and variable speed motors with con- 
trollers. These are made in sizes from one- 
fourth to ten horsepower. The polyphase 
variable speed motors are phase wound and 
of the slip-ring type. Controllers are of the 
the drum type and admit of eight speeds 
forward and four reverse. The exhibit is 
in charge of the following: <A. Kimble, 
Jas. K. Bass, R. P. Warner, G. L. Holz- 
heimer, H. A. Seaton, Roy O. Gilburg, Ray- 
mond T. High and Carl L. Healy. 

Kinetic Engineering Company, Philadel- 
phia, Pa., is exhibiting two Kinetic electric 
organ blowers. This machine is an espe- 


cially designed centrifugal fan that is rap- 


idly taking the place of the old fashioned 
water motor for blowing pipe organs. It con- 
sists of several fans mounted ona shaft, each 
fan handling the air in turn and raising 
the pressure step by step to that required 
by the organ. The exhibit is in charge of 
E. N. Johnson, J. G. Bierck and W. W. 
Ricker. 

Macbeth-Evans Glass Company, Pittsburg, 
Pa., has a very attractive exhibit of glass- 
ware, comprising Alba reflectors, Bornique 
art glass shade, portable lamps and a 
complete line of Macbeth goods. The deco- 
rations of this booth comprise structural 
Alba glass in cylindrical form. The ex- 
hibit is in charge of A. C. Kay. 

Machado & Roller, New York, N. Y., is 
exhibiting specimens of the complete Roll- 
er-Smith line including portable and switch- 
board volt, ampere and wattmeters for 
direct and alternating current; ohmmeters, 
testing sets, fault spotters and circuit-break- 
ers: also a full line of the products of the 
Columbia Meter Company comprising the 
standard commutator service-type meters 
for direct current, the unique shunted astat- 
ic switchboard meters which are the only 
ones on the market which can be supplied 
for three-wire service, the Columbia high- 
torque induction meter of the service type 
and the similar meters for switchboard use. 
H. I. Shire and W. H. Sinks are in attend- 


ance, 
Manhattan Electrical Supply Company, 
Chicago, Ill., is exhibiting a complete line 


of goods of its own manufacture consisting 
of electrical heating and cooking utensils, 
a display of the complete line of dry bat- 
teries, consisting of the Red Seal, Hi-Up, 
Blue Seal and improved Mesco, experimen- 
tal wireless telegraph outfits, telegraph in- 
Struments, electric auto horn, medical ap- 
paratus, etc. The exhibit is under the direc- 
tion of Clarke Methot, assisted by A. 
Holland, Oscar E. Fuchs and W. Haeger. 
Mail-O-Meter Company, Detroit, Mich., is 
exhibiting one of its mailometers, a ma- 
chine which in addition to stamping and 


sealing letters, registers the number of 
stamps used. The machine is motor oper- 
ated and is shown working. E. B. Terry 
and James S. Brown are in attendance. 

McCrum-Howell Company, Chicago, Ill., is 

exhibiting its “Richmond” vacuum cleaning 
machines of the stationary and portable 
types. Two of the most popular sizes of 
stationary machines are shown in opera- 
tion—the one-horsepower, rotary pump 
type and the two-horsepower piston pump 
type. The former is designed especially for 
service in residences and other small build- 
ings. The vacuum producer is a positive, 
rotary pump and is direct connected to a 
one horsepower electric motor. The “Rich- 
mond” suction cleaner (portable) is also 
shown in operation and the direct action 
and extreme simplicity of this machine 
makes it an object of great interest. The 
motor is direct-connected to the suction fan 
and this fan is located directly above the 
cleaning nozzle. Another feature is the 
light weight of the machine. In order to 
give the vacuum cleaning machines the 
proper setting and show them actually at 
work cleaning rugs, upholstered furniture, 
draperies, etc., the McCrum-Howell booth is 
artistically decorated to suggest a home in- 
terior. F. C. Allen is in charge of the ex- 
hibit. 
Millar Electric Company, Chicago, 1I., is 
displaying a complete line of electric heat- 
ing specialties. Of especial interest is the 
electrical flatiron exhibited which is double 
pointed and which has the connecting plug 
on the side of the iron away from the opera- 
tor. This construction is said to be meet- 
ing with favor. The Company is represent- 
ed by R. M. Millar, Francis Granger and 
R. L. Tobin. 

Minerallac Electric Company, Chicago, IIL, 
is exhibiting its Chicago printing attach- 
ment for meters. quick-action voltmeter 
switches, electroscopes, portable cable-test- 
ing sets, cable hangers and phase-rotation 
indicators. The company is also carrving 
on a breakdown test on minerallac. C. I. 
Hall, H. S. Sines and C. C. Lovejoy are 
in attendance. 

National Carbon Company, Cleveland, O., 
is exhibiting a full line of Columbia mul- 
tiple batteries, Columbia dry cells, Colum- 
bia novelty batteries, Columbia lighting 
carbons, for enclosed and open flaming arcs, 
together with a full line of carbon brushes 
for motors and generators. The exhibit is 
in charge of Messrs, King, Stowe, Crider 
and Turner. 

National Electric Lamp Association oc- 
cupies four large booths immediately to the 
left of the main entrance to the arena. The 
exhibit this year is as usual a large and in- 
structive one and includes several new and 
interesting features, a few of which are as 
follows: A display of Mazda train-light- 
ing lamps: the ‘‘Holophane Tree,” a large 
statuary bronze fixture about nine feet in 
height upon which are shown burning, six 
each of the different sizes of Mazda-Holo- 
phane units with satin-finish reflectors; a 
glass-inclosed metal display rack showing 
about forty of the different types and sizes 
of Mazda miniatures; a small “peekaboo” 
case in which the relative color values of 
the carbon and Mazda lamps are compared; 
the large 500-watt Mazda lamps with re- 
flector sockets: the new multiple clusters 
using Mazda lamps and metal porcelain 
finish reflectors. In addition to the above, 
the regular line of 110 and 220-volt Mazdas 
are shown as well as tantalum lamps for 
the same voltages. These lamps are ex- 
hibited both cold and burning on attractive 
display racks. The miniature photameter, 
which shows the relative amount of light 
received from a carbon and from a Mazda 
lamp of the same wattage, gives a rough 
idea of the type of apparatus used in lamp 
photometry, while the small mirror rotator, 
an arrangement of mirrors within a box- 
like frame which in turn surrounds a Maz- 
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da-Holophane unit, shows the general meth- 
od of obtaining distribution curves on the 
different lighting units used in all types of 
illumination. The Association is represented 
by J. R. Crouse, S. E. Doane, G. C. Webster, 
C. W. Bender, N. H. Boynton, W. W. Dodd, 
Ralph Beman, C. P. Soderberg and H. J. 
Raymond. 

Henry Newgard & Company, Chicago, Il., 
is exhibiting a line of high-grade paneb 
boards, steel cutout cabinets and other 
electrical specialties of its own manufac- 
ture. The Company is represented by Hen- 
ry Newgard, Martin Newgard, Chester John- 
son, F. G. Smith and H. B. Harvey. 

North Shore Electric Company, Chicago, 
I., has on exhibition a large map showing. 
the territory served by the Company. Each 
town receiving service is indicated by a: 
miniature tungsten lamp and the transmis- 
sion lines of the Company are also shown, 
This Company is making special efforts to- 
call attention to the desirability of indus- 
trial plants locating in its territory and is 
also featuring its plan of wiring old houses 
for electricity, allowing twenty-four months 
to pay. 

Nuway Service & Sales Company, Chica- 
go, Ill, is exhibiting a complete line of 
vacuum cleaners comprising the Nuway 
electric suction cleaner which weighs com- 
plete twenty-five pounds, the Atwood one- 
quarter horsepower portable electric vac- 
uum cleaner, the one-half horsepower light- 
duty stationary plant and the one-horse- 
power standard stationary plant. <A. W. 
Nohe, I. A. Nohe, W. M. Stewart, C. A. 
Stewart. T. C. Philips. S. B. Atwood and’ 
James Atwood are in attendance. 

Ohio Electrice Company, Toledo, O., is ex- 
hibiting an electric coupé eqnipped with 
thirty cells. The feature of this car is the 
magnetic controller and shaft drive, The 
company is represented by I. O. Slater 
George McClain and H. W. Corris. 

Pelouze Electric Heater Company, Chica- 
£o, Ill., is exhibiting the new Pelouze toast- 
er-stove and griddle and its new copper-top 
disc stoves, both of which have been pro- 
duced since the last Electrical Show in Chi- 
cago. In addition, the exhibit includes 
irons, coffee percolators, chafing dishes, 
water cups, tea kettles, etc. The exhibit ig 
in charge of W. Nelson Pelouze. Chas, P. 
Madsen, A. A. Guardia and Clark Bros. 

Perfection Vacuum Cleaner Company 
Chicago, It, is exhibiting its complete line 
of electric vacuum cleaners, which comprise 
various types of portable cleaners for do- 
mestic use and stationary plants, for use 
in hotels, office buildings, etc. 

Philadelphia Storage Battery Company, 
Philadelphia, Pa., is maintaining a com- 
plete exhibit of vehicle batteries and parts 
sparking batteries and parts and auto-light- 
ing batteries and parts. The Company ig 
represented by Carl Klemp, 

Ralph Temple Automobile Company, Chi- 
cago, Ill., is exhibiting Baker electric vehi- 
cles. This exhibit of Baker's constitutes 
two coupes painted and trimmed: one body 
in the white and one chassis changing the 
entire electric mechanical construction of 
the Baker electric. Those in attendance are 
Ralph Temple, W. E. Croswell, R. S. Giv- 
ins, C. R. Kyte. Walter Render, H. J. But- 
ler, John Beatty, E. A. Blake and A. H. 
Hampter. 

Rider-Ericsson Engine Company, Chicago, 
J11., is exhibiting a number of its machines 
prominent among which are its electric 
house pump, turbine pump and triplex 
pump. The house pump js novel in that it 
can easily be converted into a deep-well 
pump. The Company is represented by 
Mr. Houghtaling. 

Rosenfield Manufacturing Company, New 
York, N. Y., is conducting a working ex- 
hibit of its electric vacuum cleaners. These 
machines weigh but ten pounds but are 
given very severe tests by the demonstra- 
tors. In addition there {s shown a com- 
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plete assortment of attachments for vari- 
ous cleaning operations. 

Sefton Manufacturing Company, Chicago, 
is exhibiting a complete line of corrugated 
paper, corrugated fiber board boxes for ex: 
press and freight shipments, corrugated 
fiber board boxes for shipping electrical 
goods, telephones and accessories, and spe- 
cial folding boxes to hold transmitters, tele- 
phone receivers, etc. The exhibit is 
in charge of R. E. Ferguson and W. H. 
Fairchild. 

Simplex Electric Heating Company, Cam- 
bridge, Mass., is exhibiting an entirely new 
feature this year consisting of bread-baking 
in quantities by electricity. The baking is 
done by H. H. Kohlsaat & Company, and 
the bread baked is donated to the United 
Charities by the Simplex Electric Heating 
Company, H. H. Kohlsaat & Company and 
Commonwealth Edison Company. The type 
of oven used is adaptable for hotel, bakery 
or restaurant use. Besides this there are 
numerous appliances especially adaptable 
for hotel and restaurant use, such as the 
broiler, toaster, etc. There is also a large 
exhibition of dining-room sets, toasters, 
irons, heating pads, etc., and a general line 
of electric heating and cooking appliances. 
The following members are in attendance: 
H. R. Hixson, H. F. Holland, W. F. Hruby, 
J. N. Mczalister, H. B. Fyfe and E. R. 
Jacobs. 

Stamping Washer Works, Chicago, Ill., is 
exhibiting a number of its Home Queen 
Stamping washing machines, equipped for 
motor drive, also a double compart- 
ment family size motor-driven washers, 
handpower and waterpower washers. Sev- 
eral of these machines are shown in opera- 
tion. The Company is represented by M. 
D. Coffeen, C. B. Coffeen, N. G. Rothstein, 
and M. J. Martin. 

Stolz Electrophone Company, Chicago, 
Ill., is making an attractive display of the 
Stolz Electrophone, a device for the deaf, 
which improves the natural hearing. This 
device is demonstrated and subjected to 
various tests by the operators. The com- 
pany is represented by F. D. Gustin. 

Studebaker Automobile Company, South 
Bend, Ind., has on exhibition a two and one- 
half ton electric truck, a 1,000-pound light 
delivery wagon, a Victoria and a coupé 
pleasure vehicle. The company is repre- 
sented by F. H. Hooper and J. G. Lewis. 

Subway Telephone Construction Com- 
pany, Chicago, Ill., is exhibiting a complete 
automatic telephone exchange, to which a 
number of telephones about the exhibit are 
connected. This. equipment is manufac- 
tured by the Automatic Electric Company, 
and is the same as is being installed in 
Chicago. The company is represented by 
Fred S. Williams, J. C. Lang, W. N. Curtis 
and William Stroud. 

Swedish-American Telephone Company, 
Chicago, Ill, is exhibiting a complete and 
up-to-date line of magneto apparatus: but 
features particularly its new combined elec- 
tric clock and telephone. This is an in- 
strument recently placed on the market 
and, in fact, it is the only telephone with a 
clock attachment where the clock is oper- 
ated without any extra wires or anything 
of that kind; but all of the apparatus to 
operate the clock and telephone are con- 
tained in the one instrument. There is also 
shown the radio desk telephone holder and 
the new unit-type switchboard. Those in 
charge of the exhibit are: E. B. Over- 
shiner, A. V. Overshiner, Fred Seeley and 
W. O. Rhode. 

Tel-Electric Company, Chicago, Ill., is 
demonstrating the Tel-Electric piano player 
attached to a number of standard make 
pianos. This exhibit is conducted in a 
sound-proof room and concerts given daily. 
The exhibit is in charge of G. A. Pond. 

Thordarson Electric Manufacturing Com- 
pany, Chicago, Ill., is showing a complete 
line of ignition coils, bell-ringing trans- 
formers, sign-lighting transformers and toy 


transformers; also a complete line of labor- 
atory and experimental apparatus, Electric 
fireless cookers are also shown. The ex- 
hibit is in charge of A. R. Johnson. 

Toledo Electric Welder Company, Cincin- 
nati, O., is exhibiting three electric welding 
machines: one small welder for welding 
one-quarter-inch wires or less; one electric 
welder, which is used in butt welding sam- 
ples of different kinds of iron and steel; 
one spot welder for electric riveting. This 
machine is operated to show riveting by 
the electric method “without using rivets.” 
There is also displayed sample boards, 
showing the great variety of electrically 
welded devices, as, for instance, automobile 
rims, base-ball masks, tin bread pans, print- 
ers’ chases, carriage dash frames, bal] bear- 
ings, sheep shears, bed casters. automo- 
bile parts, carriage hardware, pail hoops, 
wire chairs, molders’ chaplets, bicycle fit- 
tings, steel screens, horse bits, baby cab 
tires, etc., etc. A. M. Searles, A. M. Ander- 
son, Neil Macneale and Frank Warren, are 
in attendance. 

Union Light & Supply Company, Chicago. 
Ill., is exhibiting a full assortment of “Just” 
imported tungsten lamps, in sizes ranging 
rrom 16 to 1,000 candlepower; a complete 
line of Delco heating devices, comprising 
combination sets, chafing dishes, percola- 
tors, electric soldering irons, glue pots, flat- 
irons, etc.; Shaler electropads, vulcanizers 
and stoves; Acme heaters and Electra car- 
bons. The exhibit is in charge of Josef F. 
A. Comstedt. 

Van Manufacturing Company. Braddock, 
Pa., is exhibiting a complete line of elec- 
tric irons in sizes suitable for home and 
laundry use. Various parts of the iron 
are also shown. The Company is repre- 
sented by D. O. McAlbiter. 

Vulcan Electric Heating Company. Chi- 
cago, Ill.. is exhibiting a full line of elec- 
trical soldering, branding and capping 
tools, electric curling irons and accessories. 
Those in attendance are F. J. Holmes, M. Y. 
Steen, A. G. Sutcliffe, S. W. Richards, L. 
Sisskind and H. L. Wuerffel. 

Westinghouse Electric & Manufacturing 
Company is exhibiting jointly with the 
Westinghouse Lamp Company and the Coop- 
er Hewitt Electric Company. The feature 
of the Westinghouse Electric exhibit is a 
new adjustable-speed  alternating-current, 
mill-type motor, which the Company has 
just brought out. The detail and supply 
apparatus exhibited comprises cooking and 
heating devices, meters, transformers, rec- 
tifiers, etc. Several new 1911 model fan 
motors are shown: these include twelve- 
inch and sixteen-inch mechanically oscil- 
lated types for both wall and desk mount- 
ing, and a twelve-inch exhaust type for ven- 
tilating purposes. A demonstrator shows 
how easily and quickly the general utility 
motor can be adapted, by means of its at- 
tachments, to a dozen different uses. An- 
other demonstrator cooks dainties in an 
electric chafing dish and serves them to 
visitors. A toaster stove lends itself read- 
ily to cooking batter cakes, frying chops 
and bacon, and popping corn. 
pany is represented by T. P. Gaylord, W. R. 
Pinckard, A. L. Millard, M. MacNeill, R. W. 
Everson, F. A. Servis, J. W. Robinson, H. L. 
Garbutt, H. J. Brown, R. H. Moore, E. M. 
Bischoff, C. A. Carpenter, F. O. Creager, 
Stephen Gardner, C. W. Regester, J. W. 
Busch, A. M. Miller, D. E. Webster, W. H. 
Beattys and H. H. Coughlan. The West- 
inghouse Lamp Company is exhibiting a 
complete line of 110-volt “wire type” tung- 
sten lamps, ranging in size from twenty- 
five watts to 500 watts, and of 220-volt “wire 
type” lamps, ranging in size from forty- 
five to 500 watts. Street-series tungsten 
lamps are shown in different sizes, rang- 
ing from fifty to 250 watts. Among those 
in attendance representing the Westing- 
house Lamp Company are the following: 
J. M. Schilling, A. N. Brown, C. R. Wood. 
The Cooper Hewitt Electric Company is 
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displaying a direct current and an alternat- 
ing current lamp. These are mounted in an 
attractive manner, which shows the operat- 
ing mechanism. Literature is being dis- 
tributed showing several well-known in- 
stallations of Cooper Hewitt lamps in fac- 
tories, warehouses and roundhouses. The 
Company is represented by Irving B. Carey. 
The entire exhibit is in charge of W. 
Barnes, Jr., of the Westinghouse Depart- 
ment of Publicity, East Pittsburg, Pa. 


————_do--e__—_ 
Minneapolis Plant Burns. 

On Friday, January 7, the plant of 
the Minneapolis General Electrice Com- 
pany was almost totally destroyed by 
a fire which is said to have originated 
with the short-cireuiting of the 13,000- 
volt lines. The damage done to the 
company is estimated at $500,000. 

For a while the city was in darkness, 
but after a time, due to the efforts of 
the company officials, the 220-volt serv- 
ice was resumed. Later, through con- 
nection with the lines of the Twin City 
Rapid Transit Company, power was 
transmitted to the consumers on the 
900-volt lines. Power for lighting the 
residence district has been arranged 
for, but there is said to be but little 
hope of adequate street lighting for 
some time to come. 

The plant, which is operated by 
Stone & Webster, of Boston, will be 
rebuilt by them as soon as possible. 

—_—_—_o--@___--- 

Change German Electrical Standards. 

The change in the value assigned to 
the normal Weston cell, as a standard 
of electromotive foree, whieh has been 
deeided upon by international agree- 
ment, as announced in our columns last 
week, went into effect in Germany on 
January 1. The change is not so great 
as in this country, as they have been 
using the value 1.0186 volts and the 
change to 1.0183 volts increases the 
size of the units of current and voltage 
by 0.03 per cent, and the unit of power 
by 0.06 per cent. 

Announcement of the change was 
made by the Reichsanstalt in Decem- 
ber. 

——____~--@_____ 
New Cable Route to Spain. 

New lines which have been estab- 
lished in Spain give a much more di- 
rect cable route to the United States 
than was hitherto obtainable. It was 
formerly necessary for messages be- 
tween Barcelona and the United States 
to be transmitted overland to Paris. 

A line has now been constructed from 
Barcelona to Bilboa. Messages sent over 
this line will go to Bilboa, then direct to 
England, and to the United States. 
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Electrical Notes From Great Britain. 


Two of the leading publie electrical 
undertakings in Australia are those 
supplying electric light and power to 
Adelaide and Melbourne. Both are 
owned by English companies, and, 
judging from information recently is- 
sued in London, where their head offi- 
ces are situated, their businesses have 
grown very satisfactorily during the 
past official year. At Adelaide an ag- 
gressive policy of extending mains into 
the residential and manufacturing dis- 
tricts around the city has enabled the 
Adelaide Electric Supply Company to 
pay nine per cent on its ordinary 
shares, and to carry to dividend equali- 
zation account $75,000 for the year. 
The power load increased from 2,369 
horsepower to 3,101 horsepower, and 
the lighting load from 91,338 to 112,- 
154 thirty-watt lamps. In addition the 
Company has been giving a temporary 
supply to the Municipal Tramways 
Trust for working the Adelaide tram- 
ways, which alone produced an income 
of $163,000. It is expected, however, 
that the power station of the Trust will 
be completed in the course of a few 
months, so that the Company’s supply 
will not be required. It is anticipated 
that, owing to the rapid growth of the 
suburban light and power business, a 
considerable proportion of the loss will 
be made up for by new connections. 
There are at present 500 consumers 
waiting to be connected, mainly in the 
suburbs. The capital of the Adelaide 
company is being increased by $500,- 
000. There is said to be some likeli- 
hood of the municipal authority ex- 
ercising its right to purchase the sys- 
tem, and the date provided for this 1s 
December, 1911. 

The position at Melbourne, while not 
enabling the Melbourne Electric Sup- 
ply Company to pay so generous a 
dividend as is paid at Adelaide, is im- 
proving remarkably. There has been 


an increase of twenty-five per cent in 


units sold, and this is held to be ex- 
tremely satisfactory in view of the fact 
that the full burden of the universal 
adoption of metal-filament lamps -has 
had to be borne. It was thought that 
perhaps this change would have been 
met by the demand from new con- 
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sumers, but as a matter of fact the 
power sales were much in excess of 
those of the previous year. New cus- 
tomers were 908 as compared with 370 
for last year, and the increase of rev- 
enue was $35,000. The Melbourne 
Company will supply from its Geelong 
works the Geelong tramways, which 
are expected to be ready to run this 
year, and a hope is expressed that these 
tramways will create a bigger demand 
for electricity for all purposes in Gee- 
long. In regard to the Melbourne Com- 
pany’s undertaking generally, it is 
worth noting at what a phenomenal 
rate business has been progressing quite 
recently. Last year the new customers 
connected averaged seventy-five per 
month, but this year 228 new connec- 
tions were made in September and 251 
in October. For some years past the 
Melbourne Company has not been able 
to pay dividend on its six-per-cent-cu- 
mulative-preference stock. It has now 
capitalized its obligations in this re- 
spect by issuing new income bonds. 
The paper which was read by E. W. 
Marchant before the December meeting 
of the Illuminating Engineering So- 
ciety need not be gone into, as it has 
already been abstracted in THE ELEC- 
TRICAL REVIEW AND WESTERN ELEC- 
TRICIAN Of December 31. In speaking 
along somewhat the same lines as Mr. 
Marchant, Prof. G. W. O. Howe men- 
tioned some interesting points con- 
nected with the blackening of tungsten- 
lamp globes. This blackening was, he 
stated, found to have occurred at the 
upper part of the bulbs, the part near 
the cap being heavily coated with a 
brilliant copper-colored deposit. A 
relatively clear unblackened pattern 
had, in the tests, been made on the 
globe, indicating that the blackening 
had been caused by particles projected 
from a given point, and it was found 
that the bombardment proceeded from 
the joint where the filament was con- 
nected to one of the leading-in wires. 
It was at this point that two out of 
three broken lamps had given way. 
The brilliant copper coloring near the 
cap was due to the blackening being 
so thick that it acted as a mirror, re- 
flecting nearly all the external light 


falling upon it. There were two 
shadowgraphs side by side in each 
lamp, the foci being the two joints be- 
tween filament and leading-in wires. 
The deposit was stated to consist 
mainly, if not entirely, of copper, and 
the leading-in wires contained a certain 
amount of copper. It seemed that the 
copper particles, which appeared to be 
torn off the cathode and shot radially 
outwards, must proceed from the lead- 
ing-in wire, their liberation being fa- 
vored by the heating of the end of the 
wire by conduction from the filament. 
Mr. Howe said that the lamps were 
made in Germany, and if the makers 
had not changed their methods or ma- 
terials of manufacture since the lamps 
were made, they could now, by exclud- 
ing copper from the joiuts, reduce the 
blackening to a large extent, and at 
the same time reduce the probability of 
breakage. 

There have been many interesting 
meetings of electrical men this month. 
A. J. Cridge, of Sheffield Corporation, 
electricity department, opened a dis- 
cussion at the Yorkshire section of the 
Institution of Electrical Engineers on 
December 7, in which he gave figures 
showing what had been, or could be, 
done with some of the more modern 
electrical apparatus, as a basis for re- 
marks. Both manufacturers of such 
apparatus and electricity works engi- 
neers who ‘‘had to live with their cus- 
tomers,’’ to use Mr. Cridge’s expres- 
sion, took part in the proceedings, 
which undoubtedly were of great prac- 
tical value, especially coming at a time 
when everybody desires this depart- 
ment of electrical industry to be rap- 
idly developed, but on a sure basis, both 
as to suitability and convenience of the 
apparatus itself and as to the cost, both 
initial and working. 

The Association of Mining Electrical 
Engineers is going to hold its first ex- 
amination, to which I recently made 
reference, early in 1911. At Newcastle, 
on December 3, its members discussed 
R. R. Smith’s paper on ‘‘Inspection 
and Repair of Electrical Plant Under- 
ground.’’ The East of Scotland Branch 
of the same association has just dis- 


cussed the same paper. 
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The London Institution of Electrical 
Engineers on December 8 considered 
and discussed Sir R. A. Hadfield’s and 
Prof. Bertram Hopkinson’s combined 
paper on magnetic properties of iron 
and its alloys in intense fields, and on 
December 15 Maj. W. A. J. O’Meara 
in a full paper on ‘‘Submarine Cables 
for Long-Distance Telephone Circuits’’ 
gave, among other matters, an account 
of the recently laid Anglo-French tele- 
phone cable and a copy of its specifi- 
cations. 

The Manchester section on December 
20 discussed Merz-Price and other dis- 
criminative protective apparatus for 
alternating-current circuits, on which a 
paper was written by K. Faye-Hansen 
and G. Harlow. An important evening 
at Newcastle was that of December 19, 
when H. W. Clothier spoke on 
‘Switch Gear and the Isolation of 
Faults on Power Systems.’’ Mr. Clo- 
thier said that the primary considera- 
tions governing the design of successful 
automatic switch gear were: (1) A 
thorough understanding of the func- 
tions which the apparatus has to per- 
form; (2) a rigid elimination of un- 
necessary parts; (3) a construction af- 
fording maximum security with mini- 
mum supervision and maintenance. 
The essential considerations in switch- 
gear design considered from the pro- 
tection point of view were: reliable 
automatic operation under fault condi- 
tions; inoperative whatever the condi- 
tion of the load while the section 
which it protects is sound; freedom 
from risks of shocks and burns; free- 
dom from breakdown under all work- 
ing conditions; reduction of cleaning, 
testing and supervision to a minimum; 
robustness of construction to with- 
stand all kinds of rough usage and to 
eliminate fire risks; ready access to 
those parts where regular inspection 
is unavoidable; protection against 
shock by the automatic isolation of 
such parts before it is possible to han- 
dle them. After describing certain ap- 
paratus Mr. Clothier concluded by con- 
sidering how this apparatus had com- 
plied with the essential conditions 
above enumerated. He said that relia- 
bility in the automatic isolation of a 
faulty section without disturbance to 
the sound sections had been obtained 
by the use of the balance system of 
protection, while older systems of pro- 


tection had been uncertain in their 


action, failing more especially in the 
discriminating factor. Freedom from 
shock and burns had been obtained by 
the avoidance of*exposed bare conduc- 
tors. Freedom from breakdowns had 
been secured by using insulating com- 
pound as a filling medium between con- 
ductors throughout, this taking the 
place of air insulation in many other 
types. The inclosure of all conductors 
and insulators carried with it a redue- 
tion in the maintenance work, includ- 
ing cleaning, inspecting, testing, etc., 
and also eliminated the risk of the in- 
sulating being lowered by conducting 
fumes, moisture, etc. Robustness of 
construction had been obtained by ar- 
moring, and switch gear so constructed 
compared with other types of appara- 
tus just as an armored cable in rough 
service would compare with a non- 
armored one. The routine maintenance 
of switch gear had been contined to 
the switch-contact operating mechanism 
and the protective relays, and whereas 
the inspection of apparatus on some 
switch gear designs involved great 
risks, there were interlocking arrange- 
ments which had furnished a means for 
effecting this work in safety. 
ALBERT H. BRIDGE. 
LoNpDoN, DECEMBER, 1910. 
—ee T 
Overhead Electric-Railway Construc- 
tion. 

Theodore Varney, electrical engi- 
neer with the Westinghouse Electric 
& Manufacturing Company, lectured 
before the electrical engineering se- 
niors at the University of Minnesota, 
December 14, 1910, upon ‘‘The Devel- 
opment of the Overhead Construction 
in the Electrification of the New Haven 
Railway.” Following somewhat the 
lines of his 1905 paper before the 
American Institute of Electrical Engi- 
neers he discussed the development of 
the single and double-catenary con- 
struction for high-speed electric rail- 


ways. 


The choice of the bridge system of sup- 
porting conductors for the four-track road 
was proposed by George Westinghouse as a 
desirable adaptation of the bridges already 
in use for block signals. A line was divided 
into sections approximately two miles long, 
coinciding with the length of the blocks of 
the signal system. On the curves, which 
in no case exceeded three degrees, a single 
pull-off was erected in the middle of the 
span between each two bridges, thus keep- 
ing the contact conductor within nine inches 
of being directly over the center of the track. 
In order to insure stability, the bridges 
were designed to withstand, with ample fac- 
tor of safety, a wind pressure of one hun- 
dred miles per hour when everything was 


Vol. 58—No. 2 


covered with sleet to a depth of one-half 
inch in zero weather. The tendency of the 
contact conductor to curl on account of tor- 
sional strains introdued by reeling and un- 
reeling was counteracted by the use of 
laterally bridged hangers, and by use of 
the “V” double-catenary supports. The 
tendency of the contact conductor to kink 
near the support as a result of the blow 
of the collecting devices striking the hanger, 
at 60 to 70 miles per hour, was met by sus- 
pending below the origingal conductor the 
second conductor having a section with an 
elongated vertical axis. The height of the 
contact conductor above the track varies on 
account of the change in temperature affect- 
ing the tautness of the steel suspension 
cable. A conductor which is ordinarily 22 
feet above the track is depressed to 15 
feet when passing under certain bridges 
which cross the track. On the approaches 
to these bridges the contact conductor was 
originally given a gradient of two per cent, 
but this was found to be too steep, the col- 
lector jumping when a train passed under 
the bridge at high speed. This difficulty was 
removed by changing the gradient to one per 
cent. Special problems in the design of 
the collector were involved in securing re- 
liable contact with a conductor whose height 
varied about seven feet, and in minimizing 
the blow due to the collecting device striking 
the hangers at the high speeds of 60 to 70 
miles per hour. This was solved by use of 
a pantograph, made of steel bicycle tubing 
reinforced near the base and controlled by 
levers operatd by air pressure. Various col- 
lecting devices were considered, the choice 
finally setting upon a sheet steel shoe which 
was light and which could be renewed at 
slight cost. This shoe has a deep groove 
which is filled with graphite and grease at 
the end of each round trip. The shoe is 
provided with aluminum horns for added 
safety at crossings. On account of the high 
speed at which diagonal crossings are 
passed, it was necessary to develop a means 
gradually raising the diagonal wire as the 
train approached. This was accomplished 
by an ingenious arrangement of radial wires 
near the crossing points. The circuit break- 
ers on the bridges at the ends of the two- 
mile sections were found to act too quickly 
as originally installed, the heavy short-cir- 
cuit on the conductor over one track opening 
not only its own circuit breaker but also 
those governing the other conductors, which 
at the instant all fed into the defective line. 
This was corrected by the use of several 
circuit breakers in series with the main 
feeder, each shunted by a resistance and 
having such a time-element that the main 
Teeder was opened by successive steps. Oth- 
er time element devices applied to the cir- 
cuit breakers in the contact line success- 
fully limited the tripping of the circuit 
breakers on the bridge to the single one on 
the defective circuit. 


—_—_—__~<-2-¢@-—____ 
P-A-Y-E Cars for Detroit. 


The Detroit United Railways, w''ch 
now operates about 300 cars, has closed 
a contract with the Pay-As-You-Enter 
Car Corporation for fifty new cars. A 
large number of old cars will be altered 
to the standard P-A-Y-E mode] 
eo 

New Laboratories at University of 

Nebraska. 

The new laboratories of mechanical 
engineering at the University of Ne- 
braska, Lincoln Neb. will be dedicated 
on January 18. 
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A STUDY OF UNBALANCED MAG- 
NETIO PULL. 


BY CHARLES R. MOORE. 


A motor or generator armature, if 
placed concentric with the pole shoes, 
experiences no force of translation, ex- 
cept that due to gravity. The air gaps 
are all of equal length so the average 
air-gap flux density is the same at all 
pole faces. Therefore the pull upon the 
armature of any one pole is exactly 
balanced by the pull of the pole dia- 
metrically opposite, regardless of the 


It is obvious, therefore, that more 
flux will enter the armature from the 
poles, toward which the movement oc- 
curs, and less flux-will enter from the 
opposite poles for any given value of 
excitation. This means that the pull 
of the poles, toward which the move- 
ment occurs, will exceed the pull of 
the poles opposite, and a force of trans- 
lation is set up magnetically. This add- 
ed stress must be borne by the shaft 
and bearings, which, therefore, should 
be designed to carry a reasonable 
amount of such loading, since under 
practical conditions of operation, it is 


FIG. 1.--SHOWING EFFECT OF DISPLACING ROTOR. 
impossible to keep the armatures ac- 


value of excitation or the shape of the 
magnetization curve. If, however, the 
armature is so placed as to be slightly 
eccentric, relative to the pole shoes, the 
air gaps become of unequal length, and 
the reluctances of the various magnetic 
circuits differ. The air gaps, so situ- 
ated as to be near the diameter, along 
Which the armature center has been 
shifted, experience the greatest change; 
those toward which the movement oc- 
curs become less, while the opposite 
air gaps become greater. The air gaps 
Placed at some angle from the diametri- 
cal line referred to, change their length 
approximately proportional to the 
cosine of this angle. 


curately centered at all times. Another 
point, not to be passed unnoticed, is 
that whenever a displacement of an 
armature occurs, the frame on the side 
toward which the movement takes place 
is subjected to greater deflection 
stresses than occurs under theoretically 
ideal conditions. These eonditions 
should be carefully considered when 
the frame section 1s decided upon. 

The value of this stress, to which the 
armature and the frame are subjected, 
is dependent upon the eccentricity and 
the excitation. In most designs, the 
air-gap reluctance is by far the larg- 
est single reluctance in the magnetic 
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circuit at normal flux densities, so that 
a large change iu air-gap length causes 
a correspondingly large change in total 
flux. Furthermore, since the pull be- 
tween two parallel surfaces, between 
which magnetic flux is passing, varies 
as the square of the flux density, the 
difference between the attractions of 
the poles toward and from which the 
movement is taking place, is greater 
than one at first thought might sup- 
pose. It is necessary, therefore, in all 
important designs to investigate the ex- 
tent of this unbalanced magnetic pull, 
under conditions of practical operation. 

If the magnetization curves of the 
various magnetic circuits were straight 
lines, simple formulas could be devel- 
oped whereby this unbalancing of the 
magnefic circuits could be calculated, 
for all air-gap lengths and values of 
field excitation, but knowing that these 
curves have a ‘‘knee’’ more or less 
sharply defined, the curvature of which 
is a function of the air-gap length and 
the quality of the materials making up 
the remaining portion of the magnetic 
circuit, formulas to meet all the various 
conditions would indeed be compli- 
cated. 

The following method, which is more 
or less graphical, affords a ready means 
for studying this unbalanced magnetic 
pull under all practical conditions of 
operation. Its chief value lies in the 
fact that higher mathematics are not 
needed for its clear understanding. 


- Any one familiar with curve plotting, 


ordinary: algebraic equations, and the 
elements of trigonometry will find 
little difficulty in applying it. But pre- 
vious to its application, however, data 
concerning the saturation curve, normal 
average air-gap density, pole-face area 
and normal air-gap length must be at 
hand. 

The method in brief is as follows. 
For the entire magnetie cireuit the no- 
load saturation curve should be plotted. 
(This, of course, should show the re- 
lation between ampere-turns per pair 
of poles and the air-gap density. See 
Curve D, Fig. 2.) Another curve show- 
ing the relation between the ampere- 
turns per pair of poles and the air-gap 
density for a double air gap only, 
should be drawn. This curve will of 
course he a straight line. (See dotted 
line OC Fig. 2.) By subtracting the 
abscissas of the double air-gap curve, 
from those of the curve for the entire 
magnetic circuit, a curve will be ob 
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tained showing the relation between the 
ampere-turns per pair of poles and the 
air-gap density for the iron parts only 
of the entire magnetic circuit. (See 
Curve A, Fig. 2.) It is obvious that 
one has merely to combine with this 
curve the abscissas of a line showing 
the relation between ampere-turns per 
pair of poles and average air-gap den- 
sity for any double air-gap length de- 
sired, in order to obtain the magnetiza- 
tion curve for a complete magnetic cir- 
cuit after this new double air-gap 
‘length has been introduced. By mak- 
ing a series of such combinations, a 
new set of curves may be plotted show- 
ing the relation between the length of 
double air-gap and average air-gap den- 
sities for various values of excitation. 
(See Fig. 3.) 

In Fig. 1, a side elevation of a ten- 
pole machine is shown in outline and 
the paths of the various magnetic cir- 
cuits are denoted by the dotted lines. 
If one scans this sketch one will find 
that the pole arc should be divided into 
two equal parts and that the adjacent 
halves of adjoining poles belong to any 
given magnetic circuit. It is obvious 
therefore, that the change in air-gap 
length, for a given displacement of the 
armature center, should be measured 
at the middle of these half polar arcs 
in determining the change in double air- 
gap length for each magnetic circuit. 
It is also obvious that since each mag- 
netic circuit is complete in itself, the 
average magnetic density at these half 
arcs, will be equal. It is further obvi- 
ous that the pull between any pole shoe 
and the armature should be calculated 
on the basis of half the pole-shoe area 
and the density thereat. This may be 
easily done by plotting a curve, as 
shown in Fig. 4, which is derived from 
the equation 

_ B74 

~ 11,200,000 
where P equals the pull in pounds, B 
equals the air-gap density in maxwells 
per square centimeter and A equals 
the area of half the pole face in square 
centimeters. 

For a given displacement of armature 
center the length of the air gaps at the 
middle of the various half polar ares 
may be measured or calculated. Add- 
ing together the air- -gap lengths of ad- 
jacent half ares of adoining poles the 
double air-gap length for any magnetic 
circuit may be obtained. From the 
curves in Fig. 3, the average air-gap 


density for these half-ares may be 
found for any desired excitation. From 
Fig. 4, the pull radially can be 
found and laying off this pull on the 
radius passing through the middle of 
the half-are considered, the pull in the 
direction of armature displacement can 
be measured. (It may also be calcu- 
lated by multiplying the radial pull 
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various excitations and displacements. 

As an illustration of this method, the 
unbalanced magnetic pull on the arma- 
ture of a large multipolar machine has 
been worked out for all possible dis- 
placements of the armature from zero 
at full air-gap length and for all pos- 
sible excitations from zero to a value 
as high as the field coils could stand in 
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FIG. 3.—FLUX-DENSITY CURVES. 


by the cosine of the angle between said 
radius and the diameter along which 
the displacement occurred.) Summing 
up these various components for all 
half polar ares the total unbalanced 
magnetic pull for the excitation and 
armature displacement considered is 
obtained. This may be repeated for 


practice. This machine has the follow- 
ing specifications: output, 550 kilo- 
watts; voltage, 550; number of poles, 
10; speed, 90 revolutions per minute. 
Some of the data concerning the mag- 
netic circuits are as follows: normal 
air-gap length, 0.375 inch; total area of 
pole face, 42 square inches (area of 
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half pole face, 1,380 square centi- 
meters); and normal air-gap density, 
7,600 gausses. 18,000 ampere-turns per 
pair of poles, are required for this value 
of air-gap density. 

An outline side elevation of this ma- 
chine is shown in Fig. 1. The machine 
having ten poles and the percentage of 
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placement occurs) are removed about 
6 geometrical degrees from the mid- 
point of the pole shoe. The direction 
of displacement of the armature center 
is taken vertically downward and poles 
A and F are placed in a vertical posi- 
tion. (Data concerning the effect of 
having the movement occur along a 


FIG, 4.—VARIATION OF FORCE WITH FLUX DENSITY. 
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FIG. 5.—VARIATION OF FORCE WITH DISPLACEMENT. 


the armature surface covered by pole 
faces being 70, each pole shoe spans 
about 25 geometrical degrees. This 
means that the middle of the half polar 
ares (the points at which the air-gap 
length should be measured after dis- 


diameter bisecting the angle hetween 
two poles were obtained which showed 
that it made little difference which 
diameter the displacement follows.) 
The change in air-gap length need be 
measured at but four half polar arcs, 
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namely :—A,, B,, B, and C, for the 
reason that equal changes, but in the 
reverse sense, are occuring at F, E, 
E, D, respectively. Half polar arcs 
C, and D, need not be considered for 
the reason that, being in the same mag- 
netic circuit their average densities are 
equal and their vertical components of 
pull will be equal and opposite. The 
left hand side of the armature need not 
be considered for the reason that its 
unbalanced magnetic pull will be equal 
to that of the right side. The total 
unbalanced pull will be twice that of 
the right side. 

Fig. 2, Curve D, shows the relation 
between the ampere-turns per pair of 
poles and the air-gap density for this 
machine when the double air-gap length 
is normal. Dotted line OC is the mag- 
netization curve for normal double air 
gap. Substracting the abscissas of OC 
from those of Curve D gives Curve A, 
which shows the relation between am- 
pere-turns per pair of poles and air- 
gap density when the double air-gap 
length is zero. With Curve A the ex- 
citation curves for other double air- 
gap lengths may be combined giving 
curves showing the relation between 
ampere-turns per pair of poles and air- 
gap density for various lengths of 
double air gap. Fig. 4 is a graphical 
solution of the equation 

basa 
~ 11,200,000 
where A = 1,380 square centimeters. 

For purposes of illustration a dis- 
placement of 0.1 inch will be permitted 
and the unbalanced magnetic pull, for 
a specific value of excitation, 12,000 
ampere-turns per pair of poles will be 
solved. By calculation the air-gap 
length at A., is found to be 0.276 inch 
and for B, 0.288 inch. These values 
were found as follows: the change in 
air-gap length at A, is 0.1Xcos6 = 
.099. Substracting this value from 0.375 
(normal air-gap length) gives 0.276. 
Likewise at B, the change in air-gap 
length is 0.1 cos30° = 0.087, giving 
an air-gap length at B, of 0.288 inch. 
Summing up these values the double 
air-gap length for the magnetic circuit 
A, B, is found to be 0.564 inch. Ina 
similar manner the double air-gap 
length for the magnetics B, C, and D, 
E, are found to be 0.865 inch and 0.936 
inch respectively. If one displacement 
and excitation only were to be con- 
sidered, portions of the magnetization 
curves near the chosen value of excita- 
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tion embodying these new air-gap 
lengths could be easily derived as ex- 
plained above from which the magnetic 
densities could be read. However since 
all possible displacements are to be 
considered, it is preferable to derive 
a series of saturation curves from vari- 
ous double air-gap lengths as shown in 
Fig. 2, and to obtain therefrom the 
curves shown in Fig. 3. which indicates 
the relation between the length of 
double air gap and the air-gap density 
for various values of excitation. From 
these curves the air-gap densities at 
any half polar are, for any given dis- 
placement, can be easily obtained. 

We find from Curve C, Fig. 3, that 
air-gap densities at half polar arcs A, 
and B, will be 6,740 gausses. From 
Fig. 4 the pull between armature and 
each of these half pole shoes (A, and 
B,) is 5,600 pounds. Laying off this 
value on the radii passing through the 
middle of these half polar ares, the 
component in the direction of displace- 
ment scales 5,560 pounds for A, and 
4.850 pounds for B,. 

In a similar manner we find that the 
pulls in the direction of displacement 
for B,, C,, Da En E., F, are 3,750, 
2,055, 1,446, 2,822, 2,945 and 3,080 
pounds respectively. It will be noted 
that the last four values indicated an 
upward pull, while the first two, and 
those calculated for A, and B, indicate 
a downward pull. Summing up these 
values we find that the downward pull 
is 16,215 pounds and the upward pull 
10,693 pounds giving an unbalanced 
pull of 5,522 pounds for the right-hand 
half of the armature. The total un- 
balanced magnetic pull on the arma- 
ture for a displacement of 0.1 inch and 
an excitation of 12,000 ampere-turns 
per pair of poles is therefore 11,044 
pounds. 

The results of similar calculations 
for various eccentricities and excita- 
tions are shown in Figs. 5 and 6. Fig. 5 
shows the relation between displace- 
ment and unbalanced pull for five 
values of excitation. Scanning these 
curves it will be noticed an excitation 
of 12,000 ampere-turns per pair of poles 
shows the largest unbalanced pull for 
all eccentricities and that an excitation 
of 37,250 ampere-turns per pair of 
poles causes but little more unbalane- 
ing than an exeitation of 7,250 ampere- 
turns per pair of poles, and at high 
values of eccentricities causes consid- 
erably less. 
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Fig. 5 also shows that for values of 
excitation from 7,000 up and for eccen- 
tricities from 0 to about 0.08 inch, the 
unbalanced magnetice pull is approxi- 
mately proportional to the eccentricity. 
At larger eccentricities the curves vary 
widely. It will further be noted, for 
excitation values 7,000 and 18,000 am- 
pere-turns per pair of poles, the un- 
balanced pull is practically propor- 
tional to the displacement for all. 


In Fig. 6 are curves showing the re- 
lation between ampere-turns per pair 
of poles and unbalanced magnetice pull 
for five values of eccentricity. These 
curves show that the unbalanced pull 
reaches a maximum at about 12,000 
ampere-turns per pair of poles for all 
eccentricities and tend to approach zero 
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to much higher stresses, while the ma- 

chine is building up than those obtain- 

ing at normal voltage. 
—__—__.>--e___—— 

Canada’s Available Water Power. 

According to official estimates made 
by its Department of the Interior, the 
available water powers of the Domin- 
ion of Canada are capable of develop- 
ing energy representing more than 25,- 
000,000 horsepower, which if produced 
from coal would represent a consump- 
tion of more than 562 millions of tons 
per annum, at the rate of 21.9 tons of 
coal to the horsepower. 

The Province of Quebec leads with 
an available water power of more than 
17,000,000 horsepower, its present de- 
velopment of horsepower, however, be- 
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at some excitation in the neighborhood 
of 60,000 ampere-turns per pair of 
poles. This is explained by the fact 
that as the iron parts of the magnetie 
circuits become saturated their reluct- 
ance rises and a value may be reached 
where the air-gap reluctance is a small 
percentage of the total. At this point 
changes in air-gap length cannot 
greatly affect the reluctanee of the 
magnetie circuit as a whole, and the 
air-gap densities remain practically 
constant for all eccentricities. 

Fig. 6 also shows that in case a given 
machine requires for normal operation 
an excitation that giving the 
maximum unbalanced pull, the shaft, 
bearings and frame may be subjected 


above 


S000 
AMPERE-TURNS. 
ing only 90,000; whereas, Ontario with 
a water power of not much in excess 
of 3,000,000 has a present development 
of more than 330,000 horsepower. 
eo 
A New Neon Lamp. 

Attention was attracted at a recent 
meeting of the Academie des Sciences 
of France to a tube lamp analogous to 
a Moore tube, but which uses rarified 
neon as the gas. It glows with an or- 
ange-vellow light and seems to be well 
adapted for practical use, the more so 
as it is verv economical to run. 

eoo 

The Chicago Telephone Company 
now has nearly 300,000 telephones in- 
stalled. . 
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ELEMENTS OF POWER-STATION 
DESIGN.— XIX. 


SUBSTATIONS—I. 


BY W. B. GUMP. 


The function of a substation is to re- 
ceive electrical energy at high tension 
from one or more generating stations, 
convert it to low tension, and finally 
distribute it through more or less com- 
plex networks, to be utilized by a public 
community or an individual enterprise. 
The subject to be treated herein will not 
include substations of the latter class, 
such as those employed for factory pur- 
poses, but will dwell only upon the two 
classes: lighting and railway. Since the 
modern lighting plant is expected to 
supply energy for power also, and a 
railway plant generally carries a light- 
ing load it becomes evident that the load 
on a substation is necessarily a mixed 
load in most cases. The exception is apt 
to be on the side of the railway plant. 

When viewing a prospective market 
for light or power—of whatever sort— 
the two leading factors demanding con- 
sideration are: 

(1) Number of substations. 

(2) Location of each. 

The first item refers more particularly 
to railway systems. In large cities both 
items are difficult of determination. 

It is obvious that a large city had its 
beginning from a village, and prior to 
that time was not on the map. There- 
fore, very little of its business, social or 
economic prospects could be foretold. 
The demands were met as they appeared, 
the growth being gradual; when looked 
upon in their present state we see gigan- 
tic power systems made up of apparatus 
both old and modern, which often ren- 
ders such a system, as a whole, consid- 
erably different from that which would 
conform to the highest economy. 

The foregoing statement leads to 
the conclusion that the number of sub- 
stations can only be assumed from the 
situation actually in hand, since the 
social and economic conditions are so 


variable in character as to prohibit an 
ultimate analysis except by prophecy 
little less than supernatural. 

In the case of railway systems the ulti- 
mate length of road is generally fixed 
and the number of substations settled 
according to factors discussed hereafter. 

Location of Substattons.—-The loca- 
tion of a substation will in general de- 


pend upon: 
Center of commercial activity. 


(a) 

(b) Cost of real estate. 

(c) Probable direction and extent of 
growth. 

(d) Cost of secondary copper. 


As in all engineering undertakings 
the final decision is a compromise, and 
must be governed by balancing theoreti- 
cal considerations against commercial 
operating requirements. The second 
factor will in many instances outweigh 
the other ones, especially in large cities. 
In the case of interurban railway sub- 
stations this item is usually less serious. 

The third item is one of great im- 
portance, and it should be studied most 
carefully in order to be fortified against 
deficient service which is likely to result 
when the demands of consumers reach 
out beyond the original zone. The alter- 
native is a new substation, located with- 
in the nucleus of the outlying district. 
Here the scheme to be followed will be 
virtually the same as when designing 
the first substation, meeting the problem 
of extension as far as known data will 
permit. 

Item (d) will influence the location 
to the extent that if the initial invest- 
ment is limited it may not favor a loca- 
tion which would be governed more espe- 
cially by future development. Stating 
the same thing in another way, it may 
be seen, upon investigation of the con- 
ditions—both existing and prospective— 
that future growth will be too slow to 
justify a heavy investment at the start; 
hence provision will be made chiefly for 
the immediate demands instead of in- 
stalling larger initial capacity, which 
will increase interest, maintenance and 
operation per unit output. It is under- 
stood that in all cases the building is 
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sufficiently spacious to install additional 
machinery when required. 

It should be noted here that the ca- 
pacity of each substation must be ade- 
quate to maximum load conditions. The 
main power station, however, requires 
a capacity for the average load only. 

Railway substations should be located 
as far apart as Is consistent with line 
losses. In this connection Kelvin's law 
plays an important part and may be 
reiterated here. Kelvin’s law, briefly 
stated, is: ‘'The most economical size 
of conductor is that which has an in- 
vestment whose annual interest equals 
the annual cost of the energy wasted.” 
That is, the annual interest and the cost 
of wasted energy are at a minimum 
when they equal each other. It has been 
repeatedly shown in practice that this 
law has somewhat close limitations be- 
yond which it is not reliable. It has 
been modified as follows: ‘Thre most 
economical conductor is that for which 
the annual cost of energy wasted is 
equal to the annual interest on that por- 
tion of capital outlay which is propor- 
tional to the weight of metal used.’’ 

Due to the fact that commercial fac- 
tors enter into the question of economy 
it 1s seldom possible to express these 
factors mathematically, and therefore 
this law generally falls short of deter- 
mining the result sought. For example, 
it will often be found that certain 
standard apparatus is more economical 
commercially than special appliances 
which in themselves might reduce the 
fixed charges. It will be seen further 
that the fixed charges are constant, while 
the energy losses exist only when the 
system is energized. These losses may 
therefore vary through a wide range. It 
is therefore clear that the fixed charges 
continue, once the investment is made, 
while the energy losses are adjusted ac- 
cording to working conditions. 

Increasing the number of substations 
increases the investment, and hence also 
the operating expenses, since smaller 
units are installed for the same total 
output. Decreasing the number of sub- 
stations increases the cost of secondary 
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copper, other factors remaining the (a) Method of transformation. transformer would not affect a large por- 
same, and also makes regulation more (b) Capacity and number of units. tion of the system. Continuity of serv- 
difficult. Where high-tension lines may (c) Selection of apparatus. ice, however, is often as important with 
be extended from one substation to an- (d) High-tension details. small stations as large ones, and the con- 
other directly, as is often permiussable (e) The low-tension side. ditions in hand must be carefully con- 
‘with railway systems, the primary con- (f£) The buildingand appurtenances. sidered in each case. 

ductors are simpler and less costly than (g) Typical substation. (c) In selecting apparatus for a sub- 
is the case with jsubstations located at (a) For lighting alternating current station so much depends upon local con- 


points remote from a direct route. The 
latter case would apply especially to 
substations for lighting, while the for- 
mer is typical of interurban electric rail- 
ways. 

Substation Design—tIn designing a 
substation it 1s at once evident that the 
social and economic conditions of the 
community will have a marked influ- 
ence on the load curve, and hence the 
load factor. For example, a railway 
and lighting plant located in a city 
which has theaters and amusement parks 
differs widely from that of a farming 
town whose load is almost entirely light- 
ing. It is plain that the former will 
have a better average load factor, al- 
though the load curve of the lighting 
plant can generally be improved by en- 
couraging the use of motors. As the 
applications of the electric motor con- 
tinue to increase, it is to be expected 
that electricity on the farm will soon 
be indispensable. Along with electric 
motor applications the electric vehicle 
should be mentioned. Its utility has 
been restricted on account of the limita- 
tions imposed by the storage battery. 
Two factors, however, are bound to ex- 
tend the use of the electric vehicles. One 
is greater efficiency of the storage bat- 
tery. The other is that the central sta- 
tion is rapidly extending its field, and 
we may reasonably expect that in the 
near future practically every town will 
have its charging station, thus enlarg- 
ing the zone of the electric vehicle to a 
degree which is certain to change the 
present state of these industries. 

From the foregoing it will be seen 
that industrial growth is significant in 
its relation to central station and sub- 
station design. Preliminary engineer- 
ing with reference to a new station is 
therefore bound to include a large num- 
ber of factors which at the outset are 
impossible of determination. The only 
method of dealing with the treatment of 
this problem is to generalize, basing all 
statements entirely on fundamentals. 
This will show the features in their 
broadest sense, and from these we may 
narrow down to some of the details to 
be considered. The design will be treated 
under the following topics: 


is now most widely used. Some of the 
older plants are still employing the Edi- 
son three-wire direct-current system, but 
this is at present practically limited to 
office buildings and private installations. 

The exclusive use of alternating cur- 
rent resolves itself into a transformer 


substation which is necessarily simpler 


than one requiring direct-current serv- 
ice. From this fact it is quite clear that 
the receiving station for a long-distance 
transmission plant should hold to alter- 
nating-current distribution as far as the 
low-tension service will allow. Electrie 
railway practice still favors direct cur- 
rent, on account of which a current rec- 
tifier is required, either in the form of 
a rotary converter or motor-generator. 
The charging of storage batteries and 
the operation of direct-current are lamps 
require either rotary apparatus or mer- 
eury-are rectifiers. 

(b) It was stated that the capacity 
of a substation must be governed by the 
maximum demand and not by the aver- 
age load. This will readily be under- 
stood from the fact that a capacity 
based on normal full load would fail to 
acconimodate extreme overloads, particu- 
larly those imposed on rotary apparatus. 
Considerable latitude is  permissable 
with transformers as to overload, and 
their efficiency is high over a wide range, 
as compared to rotaries or moetor-genera- 
tors. Since the efficiency varies with the 
load in either case the most economical 
capacity to be installed will have a defi- 
nite relation to the load curve. In prac- 
tice, however, the load curve does not 
admit of accurate determination at the 
outset, and therefore the first cost and 
interest charges generally have a more 
direct influence upon the capacity of the 
initial installation. 

Two complete units should be installed 
in the beginning and space provided for 
at least one additional unit. Future de- 
velopment will indicate whether the 
third unit should be larger than those of 
the original installation. It is necessary 
to arrange the switching so that com- 
plete interchange may be secured be- 
tween the units. An exception may be 
cited in the case of small transformer 
substations in which the disability of a 


ditions that anything like definite rules 
are impossible. The opinion of engi- 
neers varies widely with respect to a 
fixed set of operating requirements, so 
that the problem becomes still more 
complex. Under this heading we may 
discuss the following items: 

(1) Choice of transformers. 

(2) Synchronous converters versus 
motor-generators. 

(3) Apparatus for street lighting. 

(4) Auxiliary appliances. 

The proper choice of transformers 
may be arrived at most directly by an 
analysis of the advantages and disad- 
vantages of each type. Transformers 
may be classified under two general 
headings—the air-hlast and oil-immersed 
types. 

The chief advantages claimed for air- 
blast transformers are: Simple to in- 
stull; comparatively small floor space; 
somewhat higher efficiency than the oil- 
cooled; wide working range; terminal 
eonnections may be placed below and out 
of view; easier to maintain. 

Their chief disadvantages are: High 
cost; a special foundation is required for 
ventilation; they are not practical for 
very high potential. 

The preceding items referring to air- 
blast transformers show the relative ad- 
vantages of the oil-immersed type. The 
latter is more extensively used, particu- 
larly in large capacities. 

Oil-insulated transformers may be (1) 
water-cooled; (2) forced oil-ecooled; (3) 
self-cooled. Of these three methods the 
first is the most common in large sizes. 
Its disadvantages are that a cooling coil 
is necessary within the case. Both this 
method and the second require auxiliary 
apparatus for circulating the water or 
oil. The second method, however, may 
eliminate a cooling coil within the case. 
The third method—that of self-cooling 
—has the advantage of eliminating all 
auxiliary appliances, but in large capaci- 
ties it has the great disadvantage of 
occupying an excessive amount of space 
and its cost is about twenty-five per cent 
higher than the water-cooled type. An 
abundance of oil is also demanded, and 
this means increased fire risk. Where 
the fire risk is augmented, a barrier sys- 
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tem for isolating the transformers is 
required. This adds further to the cost - 


of construction and hence enlarges the 
capital outlay. 

The principal reason for adopting 
self-cooled transformers is the fact that 
in certain sections of the country the 
cost of obtaining cooling water is more 
than offset by the additional first cost of 
the transformer, the extra space required 
and the other factors which under nor- 
mal conditions are unfavorable. Exam- 
ples of this are to be found in Arizona 
where the heat in certain seasons is so 
intense that air-cooled transformers can- 
not be considered except under compara- 
tively light-load conditions. 

Air-blast transformers are well suited 


(3) Induction motor-generators. 
We shall assume that the substation 
in question is to be operated from a long- 
distance transmission line. Thus there 
will be more or less variation in the re- 
ceiving voltage, even under the best op- 
erating conditions. _ 

Synchronous apparatus is sensitive to 
voltage variation, especially when heav- 
ily loaded. The most extreme condition 
occurs when the line potential drops to 
zero, either from a short circuit or from 
some other cause. The effect is to throw 
the machines out of synchronism, neces- 
sitating a complete shutdown before they 
can be put back in service. 
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The induction motor-generator set is 
practically immune from interruption 
or disturbance relating to incoming volt- 
age fluctuations. One of the greatest dis- 
advantages of the induction motor-gen- 
erator is its influence on the power fac- 
tor, which is inherently lower than can 
be secured through field adjustment of 
synchronous machines. Hence a large 
railway system employing induction mo- 
tor-generators should have a portion of 
its apparatus in the shape of synchron- 
ous machines in order to raise the power 
factor and improve regulation. Induc- 
tion motor-generators offer an advan- 
tage in that they are much simpler to 
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FIG. 1.—TYPICAL EFFICIENCY CURVES FOR TRANSFORMERS. 


to heavy momentary overloads, and are 
therefore used extensively in railway 
substations. Outside of this field the 
air-blast transformer is not generally to 
be recommended, and is being largely 
superseded by the oil-insulated type. 
Above 30,000 volts it is not feasible to 
consider air-blast transformers, except 
under special conditions. 

In Figs. 1 and 2 typical efficiency 
curves are shown for transformers, rota- 
ries and motor-generators, respectively. 

Synchronous Converters versus Motor- 
Generators.— Where direct-current dis- 
tribution is required it becomes nces- 
sary to choose between three types of 


converting or rectifying machinery : 


(1) Rotary converters. 
(2) Synchronous motor-generators. 
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A rotary converter has several advan- 
tages over a motor-generator, synchron- 
ous or otherwise. 

First—It is a single machine, and 
hence offers less likelihood of giving 
trouble than that presented by two ma- 
chines—a motor and a generator. 

Second—The alternating-current volt- 
age on a rotary converter is usually 
much lower than is demanded on the 
motor side of a motor-generator; con- 
sequently the insulation strains are less 
severe. 

Third—A rotary does not require the 
amount of space that is demanded by a 
motor-generator of the same output. 

Fourth—A rotary converter is much 
cheaper and has a higher efficiency than 


a motor-generator. 
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EFFICIENCIES. 
operate, and therefore do not demand 
as much skill and. close watching. 

A very important distinction between 
rotary converters and motor-generators 
is brought to view from the fact that 
the direct-current side of a rotary is 
controlled by the alternating-current 
side, while with motor-generators the 
direct-current side is entirely independ- 
ent of the alternating-current side. On 
this account the motor-generator is su- 
perior as regards immunity from the ef. 
fects of varying power factor due to 
change of load. The power factor may, 
of course, be altered by means of the 
shunt-field rheostat, but it is generally 
impractical to change the field excita- 
tion with each change of load, except by 


a compound winding. Railway convert- 
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ers are generally compound wound in 
order to accommodate heavy load fluctu- 
ations. 

The question of reliability is an im- 
portant issue and with regard to this it 
may be said that there is some disagree- 
ment. As to breakdowns the rotary con- 
verter would seem to have the advan- 
tage over a motor-generator, since the 
former is a single machine. However, 
the rotary converter and the synchron- 
ous. motor-generator are both more sen- 
sitive in their operation than the induc- 
tion motor-generator, and are thrown 
out of commission more easily. This is 
one of the chief reasons why induction 
motor-generators are used in many 
large railway and lighting systems. 

Apparatus for Street Lightung.—Sub- 
stations having a mixed load invariably 
supply current for street lighting. The 
most widely used apparatus for alternat- 
ing-current street are lighting is the 
constant-current transformer. The num- 
ber of outside circuits to be supplied 
will determine the extent of space needed 
within the station. Due provision should 
be made for future installations. The 
use of magnetite lamps demands direct 
current, so that mercury-vapor rectifiers 
are used when the source of supply is 
entirely alternating current. These rec- 
tifiers are contained in oil tanks which 
require considerable space. 

(To be continued.) 


[Eprror’s NoTeE.—This important series of 
articles was started in the ELEcTRICAL RE- 
VIEW AND WESTERN ELECTRICIAN, Septem- 
ber 3, 1910, and will cover every phase of 
central-station design. The treatment is 
elementary and withal practical throughout, 
and the complete series will constitute a 
standard and reliable treatise on this im- 
portant subject.) 


Utilization of Water Power in Van- 
couver. 

The province of Vancouver is pecu- 
liarly adapted to the comparatively 
cheap utilization of its water power. 
A competent authority states that it 1s 
safe to say that on Vancouver Island 
500,000 horsepower may be cheaply de- 
veloped within 150 miles of the city of 
Vancouver, should that amount be re- 
quired. At Adams River, above Kam- 
loops, is another magnificent power site. 
On the Kootenay River, near Nelson, 
is a hydroelectric power plant at Bon- 
nington Falls, installed at a cost of 
ever $350,000, which furnishes power 
at a maximum of $30 per horsepower 
per annum for manufacturing purposes. 
The Pend d’Oreille River, south of 
Nelson, is also capable of developing 


some 90,000 horsepower at moderate 
cost. 
les are many smaller power possibili- 
ties. On Willow River, within twenty 
miles of Fort George, a company is 
now undertaking the development up 
to some 20,000 horsepower as required. 
Near Prince Rupert the Katahda River 
may be made to furnish about 10,000 
horsepower. The full extent of the 
water power of the province will prob- 
ably largely exceed 1,000,000 horse- 
power, though at present it is impos- 
sible to make an accurate estimate. 
——_>--e—____ 
Production of Coal in 1909. 

The statistics of coal production in 
the United States as collected jointly 
by the United States Geological Sur- 
vey and the Bureau of the Census, 
show that in 1909 the output amounted 
to 459,209,073 short tons. Compared 
with the record for 1908, when the 
production amounted to 415,842,698 
short tons, the record for 1909 shows 
an increase of 44,039,650 short tons, or 
ten per cent. All of the gain was in 
the production of bituminous coal, 
which increased from 332,573,944 short 
tons in 1908 to 378.551.024 short tons in 
1909—a gain of 45,977,080 short tons. 
The production of anthracite in Penn- 
svlvania decreased from 83,268,754 
short tons in 1908 to 80,658,049 short 
tons in 1909. 

Pennsylvania made the largest in- 
crease in the production of bituminous 
coal, showing a gain of 20,666,288 short 
tons from 117,179,527 short tons in 
1908 to 137,845,815 tons in 1909. West 
Virginia for the second time in its 
history exceeded Illinois, and became 
the second state in the production of 
coal, the former having an output in 
1909 of 51,446,010 short tons, and the 
latter an output of 50,970,364 short 
tons. West Virginia’s production in- 
creased 9,548,167 short tons over 1908. 
The output of Ilinois, which stood 
third in rank, increased only 3,310,674. 
Ohio retained its position as fourth in 
rank with a production in 1909 of 27,- 
919,891 short tons against 26,270,639 in 
1908. Indiana, which in 1908 supplant- 
ed Alahama as fifth in rank, strength- 
ened its position in 1909 by an increase 
of 2,566,809 tons, from 12,314,890 tons 
in 1908 to 14,881,699 tons in 1909, 
while Alahama gained 2,099,317 tons, 
from 11,604,593 tons to 13,703,910 tons. 
Other significant increases were in 
Colorado. 1,087,773 tons; Wyoming, 
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890,995 tuns; Kansas 734,270 tons; 
Montana, 640,082 tons; Iowa, 594,052 
tons, and Washington, 051,463 tons. 
Georgia, Idaho, Maryland, Michigan, 
Missouri and Texas showed decreases. 
a ge 
Byllesby Company Acquires Western 
Properties, 

H. M. Byllesby & Company, Chicago, 
I., has acquired control of a number 
of additional publie utility properties 
in California, including two important 
water-power developments and several 
water-power sites not yet developed. 
The principal local plants purchased 
consist of the electric and gas proper- 
ties formerly owned by the Stockton 
Gas and Electric Corporation, at Stock- 
ton; the electrie light and power busi- 
ness at Richmond, and the gas and elec- 
tric properties at Eureka. The Ameri- 
ean River Electric Company, which 
owns a large hydroelectric plant on 
the American River in Eldorado Coun- 
ty, California, and maintains a reserve 
steam turbine plant at Stockton, is in- 
eluded in the transaction. The Hum- 
boldt Gas & Electric Company, operat- - 
ing at Eureka, possesses a considerable 
water-power development in Trinity 
County, transmitting current to Eu- 
reka, sixty-five miles distant. The 
American River Electrice Company’s 
business includes service to Stockton, 
Placerville, Florin, Elk Grove. Sheldon, 
Gault, Lodi and Plymouth by means of 
long distance transmission lines, which 
are also extensively utilized for supply- 
ing power for gold mining and irriga- 
tion purposes. l 

Eureka and surrounding towns have 
a population of 22,000. They are lo- 
cated on Humboldt Bay, which affords 
one of the few good harbors on the Pa- 
cific Coast. Back of the city lies an im- 
mense area of redwood forests. Eureka 
will soon be connected with San Fran- 
cisco by a railroad line now under con- 
struction. Stockton with suburbs has 
a population of 30,000, is one of the 
oldest cities in California and is a man- 
ufacturing center of importance. Rich- 
mond, a newer town of 12,000 people, 
lies on San Francisco Bay south of 
Berkeley. It, also, is a manufacturing 
center and is the location of large new 
shops being built by the Pullman Car 
Company. All three cities have shown 
great recent growth. A new company 
known as the Western States Gas and 
Electric Company has been formed to 
hold the stock of the properties de- 
seribed. 
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NO COMPLAINT DEPARTMENT. 


BY W. B. FOSHAY. 


One of the questions that every cen- 
tral-station manager has to face daily 
is the proper handling, from the pub- 
lic’s, as well as his own point of view, 
of the complaints that every central 
station is sure to meet with. This work 
must be done as near to the satisfaction 
of the public as is possible. 

That this question is one of the most 
important to the welfare of the com- 
pany, I do not think any one familiar 
with the proper handling of a public 
service corporation will dispute, but as 
to the best method to employ to secure 
the best results, you will find as many 
answers and opinions as managers. 

The combination of the complaint 
and business-getting departments is be- 
ing tried by some progressive operators, 
and seems to be meeting with a marked 
success, It seems strange that this plan 
has not come into general use, and for 
that matter more strange that it is 
only now being started in this line of 
business. All other lines of business 
have for years put it up to the sales- 
man to see to it that his own trade is 
taken care of, and the men that you 
and I like to buy from are those from 
whom we know are as glad to take up 
and settle any trouble that may come 
up, as they are to take our order, and 
we have no use whatever for the man 
who, after selling us a big bill of gocds, 
in which some article is not up to 
standard or not what we ordered, comes 
in to see us again and when told of 
our trouble, at once says that he has 
nothing to do with that end of the busi- 
hess, and for us to write to Jones, 
Smith or Brown of his company at their 
office somewhere on the earth, but far 
away enough to cause us much incon- 
venience, and tell them our troubles. 

Now if it is good business policy for 
the manufacturer, the merchant and 
the jobber to follow this plan of hav- 
ing a salesman take care of the com- 
Plaints of the customer, why would it 
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not be good practice for the public- 
service corporation? It is, beyond a 
doubt, and sooner or later we will all 
have to come to it. 

There is another big feature that 
this method of handling complaints 
permits, and that is in doing away with 
the old familiar sign that has for years 
adorned the most conspicuous place in 
most every gas or electric office, from 
coast to coast, “‘Complaint Depart- 
ment,’’ ‘‘Complaints,’’ or ‘‘Complaint 
Clerk:’’ Did you ever consider that 
such a sign is an advertisement to the 
public that your business is poorly 
managed? For if it is well managed, 
why the necessity of such special ar- 
rangements to handle that end of vour 
business ? 

Suppose that upon entering a grocery 
store the first thing that meets your 
eyes was a large sign of brass reading 
‘“‘Complaint Desk.” What would be 
your first thought? Why, the natural 
one, of course, that the store had so 
many complaints that it was one of the 
most important factors of the business. 
and must be given an important place 
in the store. But just think it over 
for a moment, is not that just what you 
do see upon entering nine-tenths of the 
offices of public service companies? 
Yes, you know that such is the case 
all over the country in our line. And 
to be real honest in the matter, is it 
not a fact that if you step in the front 
door of vour own company’s office vou 
find just such a sign staring you in 
the face? 

By combining the business getting 
department with the complaint depart- 
ment, all such signs are done away 
with, and in the place of such signs 
are hung signs reading something on 
this order, ‘‘New Business Department 
—Contracts—Information,’’ and such a 
sign as this will help to sooth the 
troubled spirits that find their way reg- 
ularly to our offices daily. You, vour- 
self, would not feel any better if, on 
going into a store to take up the mat- 
ter of some mistake or carelessness of 
some clerk in that establishment, vou 
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were directed to a man with the invi- 
tation over his head, ‘‘Complaints.’’ 
No, you would at once proceed to 
make vour call upon him exactly what 
that invitation read, and the longer 
you stood there with that sign staring 
you in the face the stronger you would 
make your tale of woe. 

Then, too, it sounds much better to 
be directed to the new business de- 
partment than to the complaint desk. 
It sounds better to be told that ‘‘our 
solicitor will be sent to see what can 
be done to adjust matters to your sat- 
isfaction,’’ than to be told that ‘‘our 
trouble man will call.” 

This word “‘trouble’’ has become one 
of the most used words in our line of 
business, and the sooner that it is rele- 
gated to a back shelf, the better off 
we all will be. Arrange to handle any 
complaints you may have promptly 
and in as satisfactory a manner as pos- 
sible to the man making the complaint, 
but do not lead the consumer to class 
the complaint end on a par with the 
most important end of your business, 
as most of us invite him to do by plac- 
ing the ‘‘Complaint’’ sign in as bold 
and prominent a place as our ‘‘Cashier’’ 
or ‘‘New Business’’ signs. 

Get good solicitors, those who know 
their business, and put the troubles up 
to them. Put a man in charge of these 
men who is tactful and can handle the 
matters that come up successfully, as 
well as securing the best results from 
the shopmen. Try this suggestion out; 
it will be a great and delightful sur- 
prise to you. You will be happier, 
your entire force will feel the effects of 
doing away with the old and trouble- 
some complaint department and your 
consumers will be better taken care of. 
I do not know of anything that can be 
done at so small an expense, that will 
bring as large returns as such a change 
in your organization. It will work, 
some of us have tried it and find what 
a great success it is to us in handling 
the public and securing a better feel- 
ing with them in our dealings all along 
the line, from the smallest consumer 
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to the largest. Of all things that are 
necessary, the most important is to see 
that the solicitor gets on the complaint 
at once and that it is settled then, at 
the time, for once and for all. The 
combination of these duties, the prompt 
handling of.all matters in these depart- 
ments, will in short order establish any 
public service company in the good 
graces of their consumers. 


————_>--e—___ 


Electric Cook-Stove Campaign. 

The Billings & Eastern Montana 
Power Company, Billings, Mont., for 
the past two years, has been conduct- 
ing an active compaign for the intro- 
duction of electric irons, coffee perco- 
lators, chafing dishes, heaters, etc., but 
it was found that, aside from electric 
irons, less than two per cent of the cus- 
tomers became interested in the appli- 
ances. 

After a thorough investigation re- 
garding the needs of the average con- 
sumer it was decided that what was 
required to introduce electric cooking 
was something along practical lines that 
would eliminate the drudgery and 
danger of the kitchen from the use of 
gasoline, kerosene and gas stoves. It 
was believed that with the electric iron 
and the washing machine placed in the 
kitchen it would not be a hard matter 
to introduce cooking by electricity, 
provided an efficient stove were avail- 
able. After investigating the different 
stoves that had been placed on the mar- 
ket the Hughes electric cook stove was 
adopted, a number were ordered and an 
energetic campaign was immediately 
started. A ready sale was found for 
the stoves, and at the present time 
more than one dozen electric cook 
Stoves have been placed and are doing 
good work, some customers going so 
far as to remove their coal ranges en- 
tirely with the intention of doing their 
cooking both summer and winter by 
electricity. 

The company made a rate of five 
cents per kilowatt-hour for cook- 
ing under the following conditions: 
The stove is sold outright and con- 
nected by running a separate circuit 
for cooking. A customer for an elec- 
tric cook stove is entitled to this same 
rate of five cents for his electric iron, 
electric washing machine, and, in fact, 
any other appliance, provided it is con- 
nected to this separate circuit, on which 
there is a separate meter. There is a 


minimum charge for this meter of $1 
per month in order to protect the busi- 
ness already secured for electric irons. 
Where there is little current used on 
percolators, toasters, ete., the electric 
iron is the principal part of the appli- 
ance load of any central station, and, 
therefore, if any customer should dis- 
continue the use of his stove at any 
time of the year and yet leave it con- 
nected in order to get the rate of five 


cents on his iron, the $1 minimum 


would give the same revenue that the 
central station was getting before the 
installation of the electric stove. 

This kind of a rate also induces the 
people who have washing machines, 
electric irons and other appliances to 
install a stove in order to get the bene- 
fit of the five-cent rate, as this rate ap- 
plies only where there is an electric 
cook stove installed. The company has 
found the electric cook stove by far the 
best means of educating the people and 
making electricity in the home so pop- 
ular that customers finally decide that 
it is an impossibility to get along with- 
out it. In fact, the central station can 
on this ground give a rate for electric 
cooking leaving a very small margin of 
profit. 
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Slogan Sign for Phillipsburg, N. J. 

Phillipsburg, N. J., situated on the 
Delaware River directly opposite the 
city of Easton, Pa., has, through the 
courtesy of the Easton Gas & Electric 
Company, installed a mammoth elec- 
tric sign in a conspicuous location, 
overlooking all railroads entering the 
city, reading, ‘‘Phillipsburg, N. J.” 

This sign was installed by the Eas- 
ton central station, which supplies the 
city with electric service, following the 
erection of a slogan sign in Easton in 
April, 1909. The encouraging results 
following the erection of this sign led 
the citizens of Phillipsburg to decide 
upon one for their own city. 
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Minneapolis General Electric Company. 
Directors of the Minneapolis General 
Electric Company have called a meet- 
ing of stockholders for January 16 to 
authorize an increase of $875,000 in the 
common stock. The additional stock 
will be offered for subscription pro rata 
to preferred and common shareholders 
of record the date upon which the in- 
crease is authorized. Proceeds will be 
applied to financing extensions. 
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Municipal Advertising and Electrical 
Advertising. 

The reasons why every lighting com- 
pany should be a booster for the city it 
supplies, are ably set forth in an ad- 
vertisement which the Union Light, 
Heat & Power Company, of Fargo, N. 
D., recently published in the Fargo 
Forum. The management of the Union 
Light, Heat & Power Company believes 
that the lighting company should take 
the initiative in municipal advertising 
movements. 

Here are some of the paragraphs 
which appeared in the advertisement 
in the Forum: 

“When you tell a stranger that you 
have good gas and electric service, it 
helps the city. 

“When you tell a prospective citizen 
that the gas and electric rates are fair, 
it helps in getting him to come to Far- 
go. 

«And when the man with money to 
invest here learns that the gas and 
electric company has the faith and en- 
ergy to make all necessary improve- 
ments and extensions that fact is an- 
other boost for Fargo. 

“The Union Light & Power Company 
believes in publicity and believes in 
co-operative effort. 

“It believes that its work is vital and 
important and a very powerful factor 
in the development of the community. 

“The Company knows that it has 
many public obligations to perform, 
and it wants to fulfill these obligations 
in the most satisfactory manner.” 


Store-Lighting Campaign. 

A unique and attractive folder with 
a return postal card attached is being 
distributed by the Philadelphia Elec- 
tric Company, Philadelphia, Pa., in the 
interest of store-lighting business. The 
folder contains many pertinent argu- 
ments in favor of well-lighted business 
establishments. 


—______~9---@_-__—_- 


Public Service Legislation in Minne- 
sota. 


Legislative matters concerning elec- 
trical matters will be considered in the 
future by two committees instead of 
one as in the past. One of the newly- 
formed bodies will attend to legislation 
regarding electric railways while the 
other body will be cornered with tele- 
graph and telephone matters. 
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Delivery Services That Are Assets. 

When a big retail merchant can 
make his delivery service earn money 
for him instead of being merely a nec- 
essary expense, the way it is done is 
worth investigation by other mer- 
chants. Progressive stores in our larg- 
est cities are proving the earning ca- 
pacity of motor wagons when properly 
operated in a carefully organized de- 


livery system. - 


Just a few of the more important 


recent developments in this direction 
are given here to indicate the possi- 
bilities. Thirty-five motor wagons are 
owned and operated by R. H. Macy & 
Company, who conduct one of the larg- 
est department stores in New York 
City. These are housed in the com- 
pany’s own garages and cared for by 
an experienced and competent superin- 
tendent and helpers, who are responsi- 
ble directly to the management. 

The power wagons have load capaci- 
ties of one and two tons, and not only 
cover all of Greater New York, but 
run out into the suburbs, twenty miles 
or more from the store, to make daily 
deliveries of purchases. The perform- 
ance of one of the wagons will show 
the possibilities of the service. One 
day it was driven to Morristown, N. J., 
covering seventy-two miles out and 
back, uphill and down, over macadam- 
ized roads. Forty-five stops were made 
for deliveries and the machine returned 
to the store in New York at 9:30 p. m., 
two hours before a team of horses 
would return to the stable maintained 
in Newark, about ten miles nearer 
Morristown, after serving the same ter- 
ritory. 

The wagon is regularly worked four- 
teen, fifteen or more hours a day, cov- 
ering the longest and hardest subur- 
ban route, and averages from fifty-six 
to fifty-seven miles a day on one charge. 
Express service by train is eliminated, 
deliveries are made more promptly and 
a larger territory is covered than would 
be possible in the same time and at the 
same cost with horses. The natural 
result is an increase in trade. 

The retail dry goods house of Jas. A. 
Hearn & Company uses more than forty 
machines of various types and sizes. 
It also has its own garage and repair 
shop and hires its own mechanics and 
drivers. The power wagons are put on 
the hardest suburban routes, but all 
start from and return to the store or 
central garage every day. One of the 
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one-ton-capacity wagons covers the 
Coney Island route regularly, travel- 
ing an average of sixty-three to sixty- 
seven miles and making an average of 
150 stops for deliveries of parcels to 
residences, sometimes running up to 300 
deliveries. It leaves the store at 8 
a. m. and gets back to the garage usu- 
ally about 7 p. m. Unless there are an 
unusual number of deliveries the driver 
works alone. 

When this route was served with 
horse wagons, hampers of packages 
were shipped by express to Bath 
Beach, about midway of the route, 
where the wagon recelved the pack- 
ages. 

Ten three-ton trucks are maintained 
by the John Wanamaker store in New 
York, which has one of the most unique 
and expeditious services in the world. 
These trucks are unusually capacious 
and liave removable inner bodies or 
crates mounted on rollers. Each crate 
fits snugly inside the regular closed 
body of the truck and completely fills 
it. Large elevators take the erate to 
the shipping room on any floor of the 
store, where the packages for any 
given section of the city are loaded into 
it, the operation requiring from one to 
two hours or more. When filled, the 
crate, Which is on a large hand truck, 
is taken down, run into the court and 
shoved into the motor truck. Then it 
is taken at a speed of twelve to fifteen 
miles an hour to a substation in Har- 
lem, the Bronx, East New York or 
South Brooklyn. Here the inner body 
is withdrawn, an emty one put in its 
place and the truck immediately re- 
turos to the store for another load. 
Light horse-drawn wagons then dis- 
tribute the parcels from the substation 
to residenees in the immediate section. 

No time is lost by the motor truek 
at either end of the route in waiting 
for loads to be made up or removed. 
Ten to fifteen minutes suffice for with- 
drawing one crate and substituting 
another. As many as 3,000 separate 
parcels have been carried in one load 
by one of these trucks. They work 
far into the night, often twenty hours 
out of twenty-four, and average ap- 
miles a dav. The 
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longest hauls are to Port 
twenty-eight miles; to Nyack, thirty 
miles, and to New Brunswick, N. J., 
more than thirty miles. On one day 
before Christmas five loads of merchan- 
dise were hauled out to the Bronx sta- 
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tion by one of these trucks, and these 
tive loads kept twenty-five route wag- 
ons busy with local deliveries through- 
out the day. 

There is only one improvement that 
can be suggested. That is the use of 
light motor delivery wagons in place 
of the horse outfits at the distributing 
stations. Undoubtedly this has been 
considered already by the management 
and will follow in time. As it is, one 
of the three-ton trucks is able to keep 
from one dozen to twenty of the horse 
wagons busy constantly. 

————_2--e-—_____ 
Electric Sign Opportunity. 

United States Consul Benjamin F. 
(hase reports that the city of Leeds, 
England, is lacking in modern electric 
display signs. There is only one sign of 
that order. There are many of the sta- 
tionary-light style, inclosed or open, 
but the attractive display signs of most 
progressive cities are not seen. Some 
American concern might find it profit- 
able to develop this field. 

The streets of the business section 
are somewhat narrow and congested, 
and when stores are closed are dark 
and dismal in appearance. The electric 
lighting system is owned by the munici- 
pal corporation, but it does not seem 
to have sought increased business. The 
corporation also owns the gas plant, 
which may explain a continued use of 
gus where electricity would be more 
beneficial. The charge for electricity 
for lighting purposes is eight cents per 
kilowatt-hour. 


——_—__—_—_~»--@_____- 

The Electric Vehicle and the Horse. 
“Ntrietly speaking, the automobile 
does not compete with a horse, but 
with a horse and vehicle,” writes 
Henry Harrison in the issue of Har- 
por’s Weekly tor January T. As gas, 
after the introduction of electricity, 
continued to flourish, so the horse and 
the automobile supplement each other. 
“The man who predicts the downfall 
of the automobile is a fool; the man 
who denies its great necessity and gen- 
eral adoption for many years is a big- 
ger fool; and the man who predicts the 
general annihilation of the horse and 
his vehicle is the greatest fool of all.” 

—_—————~-- 

The City of Toronto, Canada, is plan- 
ning to erect a mammoth eleetric sign, 
In a eonspienous location, containing 


the slogan, ‘‘Toronto Can-—Toronto 


Wall.” 
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ILLUMINATING ENGINEERING. 


THE EFFECT OF WAVE FORM 
UPON INCANDESCENT LAMPS.’ 


BY MORTON G. LLOYD. 


in many applications of alternating 
electric current, the shape of the wave 
of applied voltage or of current has a 
definite influence upon the effects pro- 
duced. That is to say, these effects 
depend not only upon the frequency 
of the fundamental component and the 
effective value, but are influenced also 
by the presence of harmonics of higher 
frequency. In the case of motors, for 
example, it has been shown to be pref- 
erable to have a sine wave of applied 
voltage, while with transformers the 
core loss is decreased and the efficien- 
cy raised by the utilization of a peaked 
wave of voltage, which induces a flat- 
tened wave of magnetic flux. In ap- 
paratus which can be operated with 
either direct or alternating current, 
similar differences exist. Are lamps, 
for example, give better results with 
direct than with alternating current. 

With incandescent lamps very little 
appears to have been done, from either 
the theoretical or the experimental 
side. The object of this investigation 
is to determine whether any such effect 
exists, and it is assumed at the start 
that the effective voltage is constant, 
since a definite effective voltage repre- 
sents the usual condition of operation. 
A continuous current represents the 
flattest wave available. it having a 
form-factor? and a crest-factor? which 
are both unity, and it will consequently 
be convenient to compare this condi- 
tion with a sine wave. The effect up- 
on candlepower and upon life are to be 
considered, and it will be shown that 
candlepower is increased and life de- 
creased by the use of a peaked wave. 

The equation 


1 Paper presented at meeting of American 
Physical Society and Ameriean Association for 
Advancement of Science, Minneapolis, December 
30, 1910. 

2 The form-factor is the ratio of the effective 
value (square root of mean square) to the aver- 
age value. f . 

8 The crest-factor is the ratio of the maximum 
value to the effective value, 
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represents the energy relations in the 

incandescent filament, where 
e=instantaneous applied voltage 
r=Instantaneous resistance 

Ə—instantaneous temperature 

c=Instantaneous specific heat 

S—surface of filament 

M—mass of filament 

€—emilssive coefficient 

¢=time 

J=Joule’s mechanical equivalent of 
heat. 

f is a function of the temperature 
which is known for a black body, free 
from the effects of conduction and 
convection, but in actual filaments the 
loss of heat is modified by the latter 
causes and selective emission requires 
a modification of f or else that «€ be 
regarded as a variable. The solution 
of the above equation also re- 
quires a knowledge of the variation 
of c and r with the temperature. If 
all these relations were known, then, 
with e given as a function of the time, 
Ə could also be determined as a func- 
tion of the time. Then, if the relation 
between candlepower and temperature 
were accurately known, we should 
have full information of the candle- 
power. Unfortunately these relations 
are not known well enough to afford 
a solution by this means. 

It would suffice if we knew the de- 
pendence of the above quantities upon 
the rate of energy supply necessary 


to maintain any definite condition, but ` 


even this information is not available. 

Another method of attacking the 
problem is to consider the power ex- 
pended in the lamp, and see whether 
this will vary with the form of wave. 
The greatest effect will manifestly be 
obtained when the frequency is so low 
or the heat capacity of the filament is 
so low that a condition of equilibrium 
may be assumed to exist for each val- 
ue of the impressed voltage. 

As the frequency increases the vari- 


maximum and mini- 
mum candlepower of the filament dur- 
ing a cycle continually decrease, and 
the lag of maximum candlepower be- 
hind maximum voltage becomes great- 
er. This has been shown experimen- 
tally by Keilholtz and Branch‘, who 


ations between 


measured the instantaneous candle- 
power at various points throughout 
the cycle. . 

The resistance of the filament 18 a 
function of its temperature, and there- 
fore of the applied voltage. The sim- 
plest assumption to make in regard to 
it is that the conductance varies ac- 
cording to a sine law, when the vol- 
tage is sinusoidal. This is not strictly 
true, as the variation will not be sym- 
metrical about the maximum, but it 
will give a first approximation to the 
truth. We write consequently for the 
voltage 

C Asin pl. A sina 
and for the conductance 

g -- G + B sin (2r— B) 
The instantaneous power is e°g and 
the average power is 


P . fe g d.r 


0 


fare sintr(1 
o B , 7 | 
+e sin (2x8) d x 


- ARG (} + pesin B) 

The first term in the expression for 
P represents the power on direct vol- 
tage of the same effective value. If 
there be no lag of temperature behind 
voltage, 

2r—B=0 when r="/4 
in order that the conductance shall 
have the value G when the voltage has 
the value 0.7071 A, which is the ef- 


fective value. Hence 


mT 
B =-7 
In this case 
Pita ORE 
4G 
Positive values of B correspond to 


4 Electric Journal 3, p. 222; 1906. 
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materials like carbon, whose conduc- 
tance increases with the temperature. 
Negative values of B correspond to 
metals, whose resistance increases with 
the temperature. Consequently for a 
very low frequency, where the lag be- 
comes negligible, a carbon filament 
takes more power with alternating cur- 
rent than with direct current, while a 
metal filament takes less power. 

As the frequency increases, or if the 
thickness of the filament and hence its 
heat capacity be increased, the tem- 
perature lags more behind the vol- 
tage; 8 increases and sin P decreases, 
lessening the effect. When 8 reaches 
the value 7 the power becomes the 
same as with continuous current. The 
work of Keilholtz and Branch indi- 
cates that this point may be reached 
under practical working conditions. 
If the lag be still greater than this, 
the effect will be reversed. 

Fig. 1 shows the various curves 
when there is no lag. e represents the 
voltage and e? its square. G repre- 
sents the constant part of the conduc- 
tance, B, the variable part for un- 
treated carbon and B, for a metal. The 
periodicity for both power and con- 
ductance is twice.as great as for the 
impressed voltage. It is evident that 
since ¢ is to be multiplied by the con- 


FIG. 1. 


ductance, the average product will 


be greater if the larger values of con- 
ductance are coincident with the 
larger values of ¢?, and the average 
product will be less in the reverse 
case. It is evident that the shape of 
the conductance curve need not be 
regular to give this result; the qualita- 
tive effect depends simply upon wheth- 
er the temperature coefficient is posi- 
tive or negative. 

Fig. 2 illustrates a ease of 90 de- 
grees lag in the conductance, corre- 
sponding to 45 degrees in the voltage. 
Here, as hefore, the power is increased 
in one quarter-evele and decreased in 
the next, but the two effects balance, 


and evidently from the symmetry it is 
not material whether the conductance 
follows curve B, of curve B,. A slight 
change in the shape of the curve would 
be sufficient to throw the result on one 
side or the other. 

While the above shows the variation 
of power with wave-form, it cannot be 
assumed that the candlepower will 
vary in the same way. The candle- 
power depends not only upon the aver- 
age power supplied, but upon how it 
is supplied. Since voltage has been 


FIG. 2. 


chosen as the independent variable, it 
will be more direct to consider the re- 
lation connecting candlepower and 
voltage. This relation can be expressed 
by the equation 

I=h E* 

The exponent k is not a constant 
even within working limits for one 
substance, but according to Cady’ va- 
ries from 3.6 for tungsten at normal 
efficiency to 7 or 8 for carbon at low 
efficiency. Throughout the range of 
ordinary operation it is always great- 
er than three. To obtain the average 
candlepower during a eyele it is neces- 
sarv to substitute the value of the va- 
riable voltage in the above equation 
and integrate. Objection may be made 
made to this computation, since on the 
threshhold of visihilitv, A must have 
a value approaching infinity, while for 
all values of voltage below this it has 
the value zero. 

It is consequently desirable to ex- 
press the relation between candlepow- 
er and voltage in a different form. The 


equation 

I -a(e~y) th (ey) Pte (ey)? 
where y represents the voltage nec- 
essary to just bring the filament to lu- 


minosity, represents the eurve between 


eandlepower and voltage quite well 


within the necessary range, if a, b and 
c are given appropriate values. This 
equation may be integrated over that 


53 F. FL Cady, Transactions laminating En- 
gineering Society 3, p. 459, Tues, 
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part of the cycle in which the filament 
is Juminous to obtain the average can- 


dlepower. 
r fefe en +e es 
$ 
+c (e—y) 3] az 


ei, “fata sin £ — y) 
- 2 fT factsine—y 
“ @ 


+6 (Asinr—y) +C(A sina —»)] dx 


2 
= h -ay + by®~ cy?) (5—4) 
+ (a—2by4+3cy*) Acosh 
—3¢,)4° (7 AE 
+ (b 39) SG p+ sin $ čos o) 


3 
+ z cos $ (sin? + 2)] 
where $ represents the value of z cor- 


responding to y. This will give the cor- 
rect value for the case in which the 
frequency is so low or the heat ca- 
pacity so low that a condition of equi- 
librium may be assumed to exist for 
each value of the impressed voltage. 
That is to say, if there be no lag in 
temperature behind voltage, the quan- 
tative result can be worked out. With 
higher frequencies, the range of can- 
dlepower variation will be narrowed 
and there will be a lag of candlepower 
behind voltage, but the qualitative re- 


sult will be the same, the magnitude — 


being greatly lessened. 


Taking the case of the average of 
20 Gem lamps given by Marshall’, and 
represented in Fig. 3, 

a— 0.222, b=0,00253, c= 0.000400 

y =41.37, A=141.42, 6=17.-01 
where one per cent of the normal vol- 
tage and of the normal eandlepower 
are taken as units. This average lamp 
gave sixteen candlepower at 96.7 volts 
and 2.92 watts per candle. 

Inserting these values in the inte- 
grated equation we get 

T=163.7 
whieh corresponds to 26.2 candlepow- 
er. This result can be cheeked by the 
eurve in Fig. 3. Dividing the quarter- 
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eycle into nine parts, and taking from 
a trigonometric table the values of the 
ordinates of a sine curve correspond- 
ing to the middle of each part, that is, 
five, fifteen, twenty-five...... seventy- 
five, and eighty-five degrees, the cor- 
responding voltages are found by mul- 
tiplying by 1.41496.7 volts. The cor- 
responding candlepowers may then be 
read off from the curve of Fig. 3 and 
averaged, as shown in Table I. 


TABLE I. 
pale: Volts. Candlepower, 

ates 0. 
15 naa 0. 
25 57.8 1.2 
35 78.4 6.0 
45 96.7 16.0 
55 112.0 31.0 
65 123.4 48.0 
75 132.1 63.4 
85 136.2 70.5 


Average 26.2. 

This average agrees with that ob- 
tained above. 

While such big effects will not be 
obtained at ordinary working fre- 
quencies since the temperature mere- 
ly fluctuates, the qualitative effect 
will be the same, and it is evident that, 
regardless of the power consumption, 
the average candlepower and hence 
the total lumen-hours will be greater 
with sinusoidal than with continuous 
voltage, and for the Same reason, 
greater with a peaked than with a flat 
— wave, 

The effect of wave-form upon the 
life of a lamp is incidental to the ef- 
fect upon candlepower. Any effect 
which increases the average candle- 
Power must involve the attainment of 
higher temperatures, and it is well 
known that the life of a lamp de- 
creases rapidly with an increase in 
temperature. The intermittent appli- 
cation of high temperature may in it- 
self have an effect in the disintegration 
of the filament, and the application of 
alternating current ig likely to produce 
indirect results through the medium 
of mechanical vibrations. Apart from 
these contributory causes, however, 
the fact remains that the shortening of 
life resulting from the high tempera- 
ture of the maximum is not counter- 
balanced by the slower rate of depre- 
ciation at the minimum. 

Marshall’ gives as the relation be- 
tween life and candlepower, for all 
types of lamps, 

L = 545 
Where q is a constant depending upon 
the lamp. This means that life varies 


T. Marshall, Trans. Jil. Eng. Soc. 3, 


6 J. 
p. 477; 1908 


inversely as some power of the voltage 
higher than the tenth. For very low 
frequency, where the temperature fol- 
lows the voltage closely, it is evident 
that the life would be much shortened, 
since we are concerned with the in- 
tegral of a power greater than the 
square. According to Satori® this 
power is about ten for tungsten fila- 
ments and about sixteen for carbon. 

We may express the ratio of the nor- 
mal life of @ lamp to its actual life by 
the integral 


1 (YE q 

T vz 
where V, is the normal voltage, z is 
larger than 10, and the integration is 
extended over a complete cycle T. V 
is to be expressed as a function of the 
time, and if its effective value be kept 
equal to V,, it is evident that the value 
of this integral will be larger, the 
greater the variations in V, that is, the 
more peaked the wave. 

In case the effective current, instead 
of the effective voltage, is maintained 
constant, the results can be worked 
out in a similar manner. This condi- 
tion would correspond to operation on 
a series circuit, as is quite common in 
street lighting. It is found that, for a 
small lag of temperature behind cur- 
rent, the power consumed in metallic 
filaments will be greater with alter- 
nating than with direct current, while 
in carbon filaments it will be less. In 
all filaments the candlepower will be 
greater with alternating than with di- 
rect current, and greater for a peaked 
than for a flat wave, and there will 
be a corresponding effect upon the 
life. 

Experimental results for checking 
the conclusions above reached are very 
meager. 
reau of Standards, has very kindly 
made some measurements of the watts 
with alternating and continuous cur- 
rents at the same effective voltage, 
using a precision electrodynamometer. 
The measurements were made upon a 
120-volt, twenty-five-watt Mazda, and 
a 120-volt, four-eandlepower carbon. 
At twenty-three cycles the tungsten 
lamp took 0.16 per cent less watts with 
alternating than with continuous cur- 
rent. With the carbon lamp there was 
no difference greater than the possible 


T. Marshall, loc, cif. 
Electrotechnik u. Maschinenbau 


Mr. P. G. Agnew, of the Bu-. 
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error of measurement, about 0.01 per 
cent. 

I am indebted to Dr. G. W. Middle- 
kauff for a similar comparison of can- 
dlepower also made at the Bureau of 
Standards. With a 116-volt, twenty- 
five watt, tungsten lamp, used at twen- 
ty-five cycles (1.25 watts per candle), 
the ecandlepower was 1.6 per cent 
greater than when used with direct cur- 
rent. With a 114-volt, fifty-watt car- 
bon lamp (3.1 watts per candle), and 
a 104-volt, fifty-watt Gem (2.5 watts 
per candle) no difference was ob- 
served, although a difference of 0.2 
per cent could have been detected 
with the apparatus, had it existed. 

In this connection it should be noted 
that carbon has a specific heat about 
six times as great as the heavy metals. 
Moreover metal filaments, on account 
of higher conductivity, must be thin- 
ner than carbon filaments for the same 
voltage and candlepower. 

Prof. C. L. Kinsloe® has found a 
higher candlepower for all types of 
Jamps when used with a sine wave 
than when used with a peaked wave at 
sixty cycles, but the measurements 
were made upon different groups and 
not upon the same lamps. The differ- 
ences are as great as one candle in six- 
teen, and it would seem that the ef- 
fects must be due to some other cause 
than the nominal one. 

Kinsloe found the life to be much 
shorter with a peak wave, but it is 
questionable whether his other condi- 
tions were identical. In tests carried 
on at the University of Illinois Engi- 
neering Experiment Station by Am- 
rine and Guell,!® tungsten lamps 
showed a shorter life on alternating 
currents, but the mechanical condi- 
tions probably had more to do with 
this than the electrical conditions. 

It is probable that with metal-fila- 
ment lamps at sixty eveles or higher 
frequency, no observable differences 
will be found, and with carbon lampe 
the frequency may be reduced to twev 
ty-five cycles or less without making 
the effects appreciable. Since tungsten- 
filament lamps show a reduced wat- 
tage, but a higher average candle- 
power, at twenty-five cycles than with 
direct current, it is not to be doubted 
that, under proper test conditions, their 
life would also be found shorter. 


9 Bull. Pa. State College 1, p. 8: 1910. 
10 T. H. Amrine and A. Guell, Bull. No. 33. 
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A SYSTEM OF MULTIPLEX 
TELEPHONY. 


AN IMPORTANT TELEPHONE INVENTION. 


The multiplex signaling system in- 
vented by Major George Owen Squier, 
U. S. Army, and dedicated to the pub- 
lic, is the greatest advance made in 
electrical communication since the in- 
troduction of the telephone itself. No 


‘TELEPHONY—]ELEGRAPHY, 
‘WIRELESS. 


whose frequencies lie within the limits 
of audibility. 

In the whole range of electromagnet- 
ic waves, which may be looked upon as 
a spectrum extending from the ultra- 
violet rays to the exceedingly slow os- 
cillations used in long submarine ca- 
bles, use has been made of all parts 
with the exception of two well de- 
fined intervals, one extending from 
a frequency of about 3X10"? of the 


HIGH-FREQUENCY GENERATOR. 


new or especially designed apparatus 
is required; and yet the invention per- 
mits of simultaneous transmission over 
the same wire of a number of telegraph 
and telephone messages, which is lim- 
ited only by the number of frequencies 
to which oscillating circuits may be 
tuned. The necessity for using a return 
Wire in telephone circuits is obviated 
by employing condensers of very small 
electrical dimensions, which offer great 
impedance to external disturbances 


extreme infra-red, to 5X10, which 
are the shortest electromagnetic waves 
yet produced by electrical apparatus, 
and another interval extending from 
about 100,000 cycles per second to 
about 15,000 or 20,000 cycles per sec- 
ond. It is in this latter range, a prac- 
tically unexplored field, that Major 
Squier has found the solution for prob- 
lems of multiplex telegraphy and te- 
lephony. The limit of audibility being a 
physiological function, must vary con- 
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siderably ; but is generally in the neigh- 
borhood of from 15,000 to 20,000 cy- 
cles per second. By employing fre- 
quencies outside the limits of audition 
as the vehicle for transmitting mes- 
sages, much after the fashion in which 
sustained oscillations are used in wire- 
less telephony, a new system of multi- 
plex telephony has been evolved. 

With such frequencies as are used 
in ordinary battery telephony the 
phenomenon of skin effect is compara- 
tively small and the current is fairly 
well distributed throughout the cross- 
section of the conductor. As the fre- 
quency increases the skin effect be- 
comes more pronounced and the energy 
appears less in the conductor and more 
and more in the ether surrounding the 
conductor. For this reason the battery 
telephone current is largely a conduc- 
tion current through metal, and the 
resistance of the wire is one of the 
principal elements limiting long-dis- 
tance telephony at the present time. 
On the other hand, commercial wire- 
less telegraphy employs frequencies 
ranging from 100,000 to several mil- 
lions, and the impressed energy is 
chiefly radiated into the ether. In the 
intermediate range between 20,000 and 
100,000, though the energy is carried 
chiefly by the surrounding ether, it is 
still sufficiently linked to the conduce- 
tor to prevent excessive radiation. The 
conductor, while receiving but a small 
part of the energy at its surface, never- 
theless acts as an efficient guide for 
the high-frequency electromagnetic 
waves. 

As the amperage used by Major 
Squier is very low, there are no heat- 
ing effects to overcome, such as those 
encountered in the development of the 
wireless telephone transmitter. The 
instruments used are those of the or- 
dinary telephone. In some minor in- 
stances, however, small changes have 
been made, among which may be men- 
tioned the use of condensers whose 
capacities are of the order of thou- 
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sandths of a microfarad, and induc- 
tances of millihenries, to take the place 
of the ordinary telephone condensers 
of several microfarads’ capacity. 

Since any number of high-frequency 
waves of different periods may be im- 
pressed on the same line and selective- 
ly separated from each other by suit- 
ably tuned receiving circuits, ntultiplex 
telephony in a very simple form has 
been accomplished in a circuit as de- 
scribed. For the same reasons, high- 
frequency waves may be used on the 
line with ordinary battery telephone 
circuits and a telegraph system may 
operate over the same wire. Also, 
such harmful effects as ‘‘cross talk”? 
may he eliminated at pleasure. 

It has been found necessary in or- 
der to obtain good results to make use 
of such detectors as are commonly 
found in wireless-telephone outfits. 
They are not employed because of any 
greater sensitiveness to electrical ener- 
gy than resides in the telephone re- 
ceiver itself, but because the energy be- 
ing in the form of extremely rapid os- 
cillations, cannot affect the telephone 
or other indicating device. Such rapid 
oscillations will not sensibly affect the 
telephone because the diaphragm must 
reverse its motions with the reversal 
of the current, and the frequency is 
higher that any to which the diaphragm 
can respond. Even were such mechan- 
ical vibration possible, the effect would 
be inaudible. Also, in the case of the 
ordinary telephone, on account of the 
large self-inductance of the instrument, 
the high-frequency electromotive force 
generated by the waves could produce 
in the receiver only extremely weak 
currents. An integrating detector, 
there, is necessary to transform the 
rapid oscillations into effects which 
will be made manifest by the receiving 
instrument. Although any of the de- 
tectors used in radio-telegraphy will 
give satisfactory results, Major Squier 
has found that the audion or perikon 
types are generally the best. 

Fig. 1 shows a common metallie cir- 
cuit for ordinary telephony, across 
which are bridged the ordinary tele- 
phone sets B and B.” These comprise the 
apparatus usual in telephone circuits, 
there being shown a microphone trans- 
mitter, 1, with its local battery, 2, and 
the primary of the transformer, 3. 
Connected in the usual way are the 
ringing circuit, 4, and the switchhook, 


5, with its receiver, 6. The secondary 
of the transformer, 3, is bridged di- 
rectly across the line wires, A and A,’ 
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nient distance from them, is the 
circuit containing a variable induct- 
ance, L; variable capacity, C; and 


FIG. 2. 


when the 


receiver 


is off the hook. 
Bridged also across the line wires at 
the same terminals, or at any conve- 


DOUG 
`~ 
DUQ 


FIG. 4. 


the secondary, S, of a transformer 
whose primary, P, is in series with 
a high-frequency generator of oscil- 
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lations, G. In this circuit is also in- 
cluded a variable capacity, C,, and a 
suitable telephone transmitter, such as 
the microphone Af. The transformer is 
so constructed as to be variable in its 


coupling. 
At the receiving end of the line 


there is bridged a similar circuit con- 
taining the yariable inductance L’ and 
Variable condenser C’, and the primary, 
P’, of a transformer. The secondary, 
S”, of this transformer is connected in 
series with a variable inductance. L”, 
and a variable capacity, C”. Around the 
condenser is shunted a detector, D, 
which is connected in the usual way 


with the telephone receiver as shown 
at F. 

High-frequency oscillations developed 
by the generator are impressed on the 
bridge circuit containing the inductance 
L and the capacity C. These oscilla- 
tions travel along the line wires and are 


received at R in the oscillatory circuit 
L” C”. When modified in any suitable 
manner, an effect is immediately pro- 
duced in the receiver by the oscillations 


so modified. The microphone transmit- 


ter is used to produce on the sustained — 


oscillations of high frequency slight 
modifications of amplitude of compara- 
tively slow period, but corresponding in 


every detail to the impressed voice vi- 
brations. 

Any ordinary telephonic 
transmitted by the sets B and B’ will 
travel over the line wires at the same 
time as the high-frequency currents, 
but they will in no way be influenced 
by, nor will they exert any sensible in- 
fluence upon, the high-frequency cur- 
rents. In practice the circuit contain- 
ing the line and bridges is tuned to the 
frequency of the generator by means of 
the variable capacities and inductances. 
The capacities will also prevent the 
passage of any telephonic currents from 
the sets B and B’ through the high- 
frequency bridge circuits, for these con- 
densers are of exceedingly small elec- 
trical dimensions and impose too large 
an impedance for currents of ordinary 
telephonic frequency, while they offer 
very low impedance to currents whose 
periods are in excess of 20,000 per sec- 


currents 


ond. 
So far, only circuits in parallel with 


the line wires have been considered, 


but Major Squier has also had success ip 
operating a multiplex system in series, 
as shown in Fig. 2. A form of the 
system in which earth return takes the 
place of the second line wire is shown 
in Figs. 3 and 4, the latter indicating 
the manner in which a plurality of 
high-frequency stations is connected 
for simultaneous use over the same wire 
aud earth return. Figs. 5 and 6 show 
the system as installed with generators 
in series instead of being bridged across 
the line wires. In Figs. 4 and 6 the 
telephone sets are not shown in detail, 
but indicated diagrammatically at B and 
B’. Multiplex high-frequency teleg- 
raphy is shown in Fig. 7, and the sim- 
ultaneous use of the telegraph and tele- 
phone over the same earth-return circuit 
in Fig. 8. 

Although such sourees of oscillations 
as the Duddell are have been employed 
with success in this system, as indicated 
in Fig. 9, Major Squier relies princi- 
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pally upon the remarkable performance 
of a special generator, which was con- 
structed for him by the General Elec- 
tric Company and is shown on page 97. 
The oscillations are obtained from the 
generator direct. The output of this 
machine is only two kilowatts, but the 
frequency is 100,000 cycles per second. 
The attainment of this result involves 
the use of a rotor about one foot in diam- 
eter geared up to a speed of 20,000 
revolutions per minute. The generator 
produces approximately pure sine waves, 
which are sustained in amplitude and 
correspond to a wave-length of 1.86 
miles. 


Two Telephonic Messages Sent Simul- 
taneously Over a Single Circuit 
Without Interference in Chi- 
cago Over Two Years Ago. 

An interesting commentary on the 
announcement of Major Squier’s dis- 
covery of multiplex telephony is the 
statement issued by Frank L. Perry, 
a well known electrical man, of Chi- 
cago, Ill. Mr. Perry hus submitted a 
statement made by Donald M. Carter, 
patent lawyer, a member of the firm 
of Parker & Carter, of Chicago, an- 
nouncing that more than two years ago 
at Mr. Perry’s laboratory in Chicago 
there was exhibited an electrical tele- 
phonic apparatus and system by means 
of which two telephonic messages were 
transmitted simultaneously, without 
interfering with each other, over a sin- 
gle-wire, grounded circuit, and also 
over a single metallic circuit. Mr. Car- 
ter states that both he and his partner, 
Mr. Parker, carefully examined this ap- 
paratus while it was in operation and 
proved to their own satisfaction that 
Mr. Perry had successfully solved the 
problem of the simultaneous transmis- 
sion of two telephonic messages over 
the same circuit and without interfer- 
ing with each other. 

Mr. Perry substantiates his claim to 
having discovered a means for success- 
fully sending simultaneously two tele- 
phonic messages (voice transmission) 
over a telephone circuit by a letter 
signed by Bion J. Arnold, the well 
known engineer, of Chicago, who wit- 
nessed this demonstration and exam- 
ined this system on November 4, 1908. 

In view of the importance of this 
announcement, Mr. Perry has carefully 
analyzed the above-mentioned com- 
munication from Mr. Arnold, and dur- 
ing the present week has received from 


Mr. Arnold another letter. Among 
Other things, Mr. Arnold says: ‘‘In 
order that there shall be no misunder- 
standing, I wish to state that what I 
meant to: convey by that letter was, 
that on November 4, 1908, you success- 
fully, during the same period of time, 
transmitted two telephonic messages 
in one direction over the same circuit, 
apparently without any interference. 
One of these telephonic messages was 
an ordinary ‘to and fro’ telephonic 
message, a conversation between two 
parties, one at each end of the line, 
these parties talking alternately, while 
the other message, during this same 
period of time, was a transmission of 
another voice in one direction only, 
over this same circuit, to a listener, 
that listener some of the time being 
myself,’”’ 

Mr. Perry has not revealed the char- 
acter of his apparatus or system, so 
that it is not possible at this time to 
make any comparison of the underly- 
ing features of his discovery with those 
just announced by Major Squier. 


— e 


Improvements in Transmitters and Re- 
ceivers for Wireless Telegraphy. 

At the Physical Society’s annual ex- 
hibition, held in London on December 
20, Prof. J. A. Fleming gave a short 
experimental discourse on this subject, 
both in the afternoon and evening. He 
referred first to his oscillation valve de- 
tector in which a glow lamp was used 
containing a metal plate of some con- 
venient form. Owing to the unidirec- 
tional conduetivity in a bulb when the 
filament was glowing, current could 
ilow from the filament to the plate, but 
not in the reverse direction. Fortu- 
nately this property held equally for 
high-frequeney oscillations and thus 
the device could be used as a detector 
in wireless telegraphy. In the latest 
form of valve a tungsten filament was 
used instead of a carbon filament. Ow- 
ing to the form of the curve connect- 
ing potential with current in the vac- 
uous space it was possible to increase 
the sensitiveness very materially by ap- 
plying to this detector a constant elec- 
tromotive foree on which the electro- 
motive force of the oscillations was 
superimposed. 

Passing on to the oscillations and 
methods of producing them, Professor 
Fleming laid stress upon the fact that 
the effect varied with the method of 
production. Thus if the spark gap was 
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subjected to an air blast the secondary 
current was increased. This was due 
to the fact that the ordinary spark 
consisted of an are discharge and a 
spark discharge superimposed. The 
former lowered the voltage available 
for charging the condenser and 
therefore it was desirable to remove 
it. This was done by means of the air 
blast. In order to see Just what hap- 
pened it was necessary to count the 
sparks produced, and a photographic 
spark counter was used for this pur- 
pose. Records were reproduced and 
showed that much greater regularity 
was obtained with the air blast than 
without it. 

Professor Fleming finally deseribed 
a new form of discharger which he had 
recently designed. This was of the 
quenched-spark type, and consisted 
essentially of two steel plates, one 
above the other, the lower one being 
stationary, and the upper one in rota- 
tion. The plates, which were very 
perfectly surfaced and spaced one- 
quarter millimeter apart, were im- 
mersed in oil, and as there was a small 
hole in the center of the bottom plate 
a continuous circulation of the oil took 
place when the upper plate was in ro- 
tation. This form of spark discharger 
was shown to give exceedingly uniform 
results, and it had been used by the lec- 
turer for the purpose of measuring con- 
denser losses.—Electrician, London, De 
cember 23, 1910. 


—eo 

Wireless Engineering at Michigan 

University. 

At the University of Michigan wire- 
less engineering is taught as a distinct 
branch of engineering work and_ the 
students have the use of a complete set 
of laboratory apparatus as well as send- 
ing and receiving stations. Different 
forms of antennae and different types 
of detectors are tested, and the influence 
of varying heights, and sizes of mate- 
rials, and varying conditions of weather 
investigated. Among the problems hbe- 
ing dealt with is the influence of light 
and darkness upon the efficiency of wire- 
less transmission. 


——_—___—_~-2-_____—__ 


At the eighth annual convention of 
the representatives of independent tele- 
phone companies of Kentucky, held re- 
cently at Louisville, it was decided to 
organize a state body, and to incorpor- 
ate under the name of the Kentucky 
Telephone Traffie Association. 
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CONTROL OF ELECTRIC WINDING 
AND HOISTING ENGINES.: 


BY E. ROSENBERG. 


Electric winding has been proven a 
‘distinct economic success. In many 
cases it is not only the cheapest in 
working, but also in first cost. Among 
its advantages are ease and safety of 
control, the entire absence of jerks, 


and the perfect regularity of drive 


from full to creeping speed. 

The direct-current motor and the 
polyphase induction motor have gener- 
ally been used for electric winding en- 
gines of large capacity, and only these 
will be considered. Single-phase com- 
mutator motors could be used, but are 
expensive, and not so efficient as the 
other motors. Single-phase induction 
motors present difficulties of control, 
and, therefore, will rarely be used for 
direct driving of large winding en- 
gines. 

As far as the control of direct-cur- 

rent and polyphase induction motors 
is concerned, we have mainly to dis- 
tinguish between rheostatic control 
“used for either type of motor, and 
Ward-Leonard control used only for 
direct-current motors, for which a spe- 
cial controlling generator is employed. 
The rheostatic control, that is, the 
starting from a substantially constant 
busbar voltage by the insertion of a 
gradually decreasing resistance, in- 
serted either in the armature circuit of 
a direct-current motor, or in the rotor 
circuit of an induction motor, can be 
done either with metallic or liquid re- 
sistances. For large motors, and nearly 
always for induction motors, liquid 
controllers are employed. 

Ward-Leonard control requires a 
specia] direct-current generator either 
engine-driven or, more often, driven 
by an electric motor supplied with cur- 
rent of constant voltage (either alter- 
nate current or direct current) from 


1 Abstract of a paper presented at a meeting 
of the Institution of Electrical Engineers, Man- 


chester, December 6, 1910. 
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general busbars. The generator part 
is a direct-current generator with sep- 
arate excitation, which can be changed 
between the limits of zero and a posi- 
tive and negative maximum. The wind- 
ing motor is externally constant-ex- 
cited, and its armature is connected to 
the generator armature without any 
switches or controller. The speed of 
the winding motor is, therefore, in ap- 
proximate proportion to the voltage of 
the controlling generator, and the di- 
rection of rotation is directly de- 
pendent upon the direction of the excit- 
ing current of the generator. A small 
shunt controller gives perfect control 
over the whole machine. 

The Ward-Leonard system gives 
wonderful ease of control, and very 
light and simple controlling apparatus; 
the amount of machinery, however, is 
increased, as are the initial costs, and 
the great advantage of practically 
negligible starting losses is partly coun- 
terbalanced by the loss of efficiency in 
the motor-generator. As far as current 
consumption is concerned, the Ward- 
Leonard system will show to great ad- 
vantage if starting and braking periods 
are of comparatively long duration, 
and winding intervals short, also if 
trips with reduced speed are of fre- 
quent occurrence; whereas the straight 
rheostatic control will show up best if 
full-speed runs and winding intervals 
represent a very great portion of the 


whole working time. 
Very often it is considered essential 


to guard against interruptions of the 
supply, and to provide means which 
would enable the continuation of at 
least one trip. The Ward-Leonard sys- 
tem lends itself very nicely to a stor- 
age of energy by coupling with the 
motor-generator a flywheel (Ilgner sys- 
tem). This also allows of equalizing 
the demand on the power station by 
providing the motor of the Ilgner set 
with a considerable drop in speed be- 
tween no load and overload, and thus 
giving the flywheel an opportunity to 
discharge a part of the stored energy 
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when the load grows, and to store 
energy between the periods of work. 
Instead of the flywheel, a direct-cur- 
rent generator can be used, which is 
parallel with a storage battery. 

We have always to reduce the speed 
at the end of a trip and to bring the 
winding engine to a standstill, but 
very often we have also to lower un- 
balanced loads instead of lifting them, 
and in this case the winding motor has 
to work as a generator converting me- 
chanical energy into electrical. In 
many cases the change from positive 
to negative motor torque will occur 
during each trip. 

As long as the speed of the Ward- 
Leonard motor-generator is kept con- 
stant, the shunt regulator of the con- 
trolling direct-current generator deter- 
mines fully the electromotive force of 
the controlling machine, and if the 
winding motor is mechanically driven 
from outside, the speed of the con- 
stantly excited winding motor will at- 
tain a value which gives an electro- 
motive force in the winding motor only 
slightly higher than that of the con- 
trolling machine, because already a 
slight difference will give rise to a cir- 
culating current of sufficient magni- 
tude to balance the torque impressed 
from outside. 

Assuming that the exciting voltage 
is kept constant, that there is no fly- 
wheel and no artificial slip in the mo- 
tor-generator, that the primary fre- 
quency and voltage remain constant, 
the difference of the motor speed be- 
tween no-load torque and full-load 
torque due to all causes eombined will 
be approximately 12 per cent, if the 

induction motor has only two-per-cent 
slip. If the winding motor has to exer- 
cise a negative torque of half the value 
of the normal working torque, the dif- 
ference in speed will grow to eighteen 
per cent. For half excitation the lift- 
ing speed for normal load will be 
about thirty-nine per cent of the full 
(no-load) speed and the lowering speed 
for a load which would require half- 
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braking torque will be about fifty-six 
per cent of the full speed. 

“In the case of using the motor as a 
brake if rheostatic control is employed, 
the motor being a direct-current shunt 
motor fed from direct-current busbars, 
the motor can be built for combined 
series and shunt regulations. This re- 
duces the rheostatic losses in starting, 
as the speed regulation effected by the 
shunt regulator is done without loss. 
For all speeds within the range of 
shunt regulation braking is done most 
effectively without any additional ap- 
paratus, because the motor, if its arma- 
ture is connected to the busbars with- 
out intermediate resistances, will work 
as a generator if driven from outside 
and return power to the line. 

The regenerative control cannot be 
used to slow down the motor at the 
end of the trip. For this, either the 
controller has to be moved quickly into 
the ‘‘off’’ position and the mechanical 
brake applied, or the controller may 
be quickly moved beyond the ‘‘off”’ 
position and the first steps for the re- 
versed movement used, which allow 
outside current to enter into the motor 
in such a direction as would be needed 
for lifting the load which is being low- 
ered. 

With a polyphase induction motor 
used as a winding motor, the condi- 
tions are exactly analogous to those of 
a direct-current shunt motor (without 
shunt regulator) fed from busbars. If 
the rotor is short-circuited, the machine 
will, for a slight increase in speed, act 
as an induction generator and return 
power to the line. 

We can disconnect the armature of a 
direct-current motor from the line and 
connect it either to a part of the re- 
sistance of the starting controller or 
to another resistance. If the machine 
is constantly excited from the busbars, 
the braking torque or braking current 
will be in direct proportion to the speed 
of the motor, and in inverse proportion 
to the controller resistance; therefore, 
in order to keep perfect electrical con- 
trol of a constant lowering load from 
the start up to the very end of the trip, 
it would be necessary at first to in- 
crease, then to reduce the outside re- 
sistance gradually in proportion to the 
desired momentary speed. 

Here we have the same peculiarity 
as with all other braking methods 
where a resistance in the armature is 
applied, that an increase of this resist- 
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ance increases the speed of lowering, 
Whereas, for the motor working as a 
motor, an increase of resistance reduces 
the speed. 

This is entirely different in an in- 
duction motor, a part of which is ex- 
cited by direct current (either the ro- 
tor or stator) and the other part con- 
nected to a resistance. As a rule, the 
stator, which is normally wound for 
high-voltage alternating current, will 
be connected to a low-voltage direct- 
current supply and the three slip-rings 
of the rotor connected to a resistance 
of the corresponding number of phases. 
Such a machine represents an alternat- 
ing-current generator with stationary 
field, the exciting winding of which is 
distributed in the slots, and with a 
rotating polyphase armature connected 
to ohmic resistances. The frequency of 
the generator will, of course, vary ac- 
cording to the speed, and would be 
equal to the supply frequency if the 
rotor were rotating at full motor speed. 
If the stator is excited with the equiv- 
alent value of the full-load stator cur- 
rent and the rotor rotating at normal 
speed and giving a voltage equal to the 
open-circuit rotor voltage and a cur- 
rent equal to full-load rotor current, 
then it will be found that the ampere- 
turns on the stator are only a few per 
cent in excess of the rotor ampere- 
turns, whereas, in an ordinary alternat- 
ing-current generator, the field ampere- 
turns are generally twice as much as 
the full-load armature ampere-turns. 
The big armature reaction has a very 
important bearing on the behavior of 
the machine, because it is only for com- 
paratively small armature reaction that 
it can be said that at constant speed 
the torque will be in nearly inverse 
proportion to the outside resistance. As 
soon as the armature current exceeds 
a certain limit a reduction of the out- 
side resistance will not only not in- 
crease, but even reduce, the braking 
torque, because a slight increase in 
armature current is accompanied by a 
more than proportionate reduction in 
field strength. With short-circuited 
slip-rings the torque obtainable at 
higher speeds is very small. 

In a star-wound machine, with ter- 
minal No. 1 connected to the negative 
direet-current supply, terminals Nos. 2 
and 3 in parallel connected to the posi- 
tive supply, the current in phase 1 will 
have the double value and opposite di- 
rection of the current in phases 2 and 3. 
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In this connection the direct current 
replacing the three-phase excitation 
will have to be of the value of 1.414 
times the alternating current in one 
phase. 

If only two of the three terminals 
are connected to the direct-current sup- 
ply, the equivalent direct current will 
be twenty-three per cent higher than 
the alternating current. Exactly the 
same holds good for delta connection. 

Using the motor itself as a brake 
with direct-current excitation renders 
it impossible to use, at the same time, 
the combined effort of the brake and 
the motor, and it requires some spe- 
cial switching arrangement for stator 
as well as rotor. The stator winding 
must be connected to a controller which 
allows three different connections: 
(1) alternating busbars, forward move- 
ment; (2) alternating busbars, back- 
Ward movement; (3) direct-current 
busbars for braking. Also for the ro- 
tor, if ordinarily a liquid starter is 
used for motoring, a switching arrange- 
ment will be necessary to throw a 
metallie braking resistance on to the 
slip-rings. 

From the test curves published for 
eddy-current brakes with copper disks, 
and from experiments made by myself 
on eddy-current brakes with cast-iron 
armatures, I believe that an essential 
difference exists between the two. In 
the brakes with copper disks for con- 
stant excitation, the torque at first 
increases With the speed, but falls after 
a critical speed is reached. An eddy- 
current brake like this, used for wind-- 
ing engines, would have very serious 
disadvantages, at least if the critical 
speed could not be shifted to a very 
high value. 

With eddy-current brakes with cast- 
iron armature I was never able to find 
a reduction in torque with increase in 
speed, but, on the contrary, a steady 
increase. The power absorbed by the 
brake increases at first nearly in pro- 
portion to the square of the speed, and 
even with high frequencies it is still 
more than proportional to the speed, 
even up to a frequency of the brake 
armature current as high as 130 cycles 
per second. 

The cast-iron armature has, besides 
great simplicity, rigidity and cheap- 
ness, the advantage that the specific 
resistance of the material is aproxi- 
mately forty times greater than that of 
warm copper. 
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FINANCIAL REPORTS OF ELEC. 
TRICAL COMPANIES. 


MEXICAN TELEGRAPH. 

The report of the Mexican Telegraph 
Company for the quarter ended Decem- 
ber 31 (partly estimated) compares as 


follows: 1910 1909 
GTOSS ernennt eden ......$ 205,000 $ 195,000 
Expenses ........... TE 37,500 37,500 
A E E sine abate 167,500 157,500 
Other income ..... ites ees 24,500 25,000 
Total income ............. 192,000 182,500 
Mexican government ....... 9,500 8,000 

Balance ..esssnensosnna,ao 182,500 174,500. 
Dividend8g 2... ccsvew sce iccius 89,735 89,736 
Surplus ........ EEEREN ea 92,765 84,765 
Previous surplus ........+.. 2,479,757 2,192,127 
Total surplus coeceseee 2,572,522 2,276,892 


CENTRAL & SOUTH AMERICAN TELEGRAPH. 

The report of the Central & South 
American Telegraph Company for the 
quarter ended December 31 (partly es- 
timated) compares as follows: 


1910 1909 
GrosSS č eseonuonenoasaesne... $ 435,500 $ 445,500 
Expenses ...............0.-, 165,000 167,000 
Net eta e eh oraes eor ae anan 270,500 278,500 
Other income ............... 1,250 5,200 
Total income ............. 271,750 283,700 
Dividends ...............005. 143,565 143,565 
Surplus ..............0005, 128,185 140,135 
Previous surplus ........... 2,121,293 1,634,958 
Total surplus ............. 2,249,478 1,775,093 


PACIFIC TELEPHONE AND TELEGRAPH. 
The Pacific Telephone and Telegraph 
Company reports for the ten months 
ended October 31, 1910, compared as 


follows: 1910 1909 

(e oT- T ection Weeks hace Savas $11,535,066 $10,029,272 

Expenses ................. 9,011,960 7,091,866 
Not eaaa ayer ore, ea E ok 2,523,106 2,937,407 


EDISON ELECTRIC ILLUMINATING OF 
BOSTON. 

The report of the Edison Electric 
Illuminating Company of Boston for the 
month of November and five months 
ended November 30, compares as fol- 


lows: 


1910 1909 
November gross ............ $ 485,156 $ 456,089 
Expenses ................... 197,909 183,771 
November net ............ 287,247 272,318 
Five months’ gross.......... 1,943,776 1,732,410 
Expenses ................... 877,597 829,023 
Five months’ net......... 1,066,179 903,387 


DETROIT UNITED RAILWAY. 
The report of the Detroit United Rail- 
way Company for the month of Novem- 


ber and eleven months ended November 
30, compares as follows: 
1910 1909 
November gross ............ $ 739,982 $ 676,482 
Expenses .........-..-......, 478,304 440,750 
November net ............ 261,678 235,732 
Other income .............. 14,942 10,611 
Total income ............. 276,620 246,343 
Charges, taxes ............) 174,212 157,919 
November surplus ........ 102,308 88,424 
Eleven months’ Bross....... 8,577,416 7,351,390 
Expenses ................... 5,486,787 4,614,783 
Eleven months’ net....... 3,090,629 2,736,607 
Other income ..... Neer Sees 140,598 132,134 
otal Income ............. 3,231,227 2,868,741 
Charges and taxes.. IN 1,863,862 1,723,399 
leven months’ surplus... 1,367.365 1,145,342 


NEW YORK TRACTIONS. 

The New York Publie Service Com- 
mission has issued the following state- 
ment showing the earnings of the prin- 
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cipal New York traction lines for the 


month of September, as follows: 


Tot. St. Net tSurplus 

Rwy. rev. from Total after 

oper. rev. oper. income. ches. 

Hud. & Man..$ 200,615 $ 97,014 $171,706 *$19, 889 
Interboro: 

Subway .... 1,023,183 587,404 615,295 218,463 

Elevated ... 1,240,396 585,482 687,067 101,126 

B. R. T. syst.. 1,882,376 741,448 777,115 251,261 

tMetrop. St. .. 1,188,973 372,684 388,256 170,107 

C. Pk. N. & E. 56,001 9,552 9,552 8,612 

tSecond Ave... 82,267 20,161 20,161 11,221 

tThird Ave.... 293,946 132,092 132,186 98,330 

5 9,791 


tDry D. E. B. 
ł42d St. Man.. 132,561 45,90 45,905 34,929 


tWestchester. 50,407 10,521 10,612 7,026 

tYonkers ..... 2 

N. Y. & Q. Co. 106,981 17,393 17,205  *3,753 

Other cos, ... 205,097 73,008 89,081 49,209 

Con. Isl. & Bk. 145,724 53,696 53,702 29,667 
‘Deficit. tOperated by receivers. 


INTERBOROUGH RAPID TRANSIT. 

The earnings of the Interborough 

Rapid Transit Company for the month 

of November and five months ended No- 
vember 30 compare as follows: 


November: 9 1909 
Gross operating revenue. ..$ 2,558,279 $ 2,459,767 
Operating expenses ...... ‘ 7727 887,071 

Net operating revenue... 1,573,553 1,572,698 
Taxes. oerien sen enina 154,799 124,468 

Income from operation.. 1,418,754 1,488,230 
Other income ....:........ 29,323 31,707 

Total income ............ 1,448,077 1,479,936 
Int., rent, etc., includ. 

Manhat. guar, .......... 886,445 881,070 
Net corporate income...... 561,631 598,866 
Passengers carried ....... 49,738,841 47,758,158 

July 1 to Nov. 30: 

ross operating revenue.. 11,526,299 11,283,758 
Operating expenses ....... 4,712,245 4,339,068 

Net Operating revenue... 6,814,054 6,944,689 
TAXES sc Giles Paha e see 766,670 707,503 

Income from operation.. 6,047,384 6,237,186 
Non-operating income .... 147,126 196,722 

Gross Income ........... 6,194,510 6,433,909 
Int., rent, etc., iInclud. 

Manhat. guar, .......... 4,444,415 4,389,091 

Net corporate {income.... 1,750,095 2,044,817 
Dividends (3 months)..... 787,500 787,500 

Surplus .......... Salas was 962,595 1,257,317 
Passengers carried ....... 223,529,639 219,053,417 


The increase in operating expenses 
is largely due to extraordinary expend- 
itures, the result of changes in subway 
equipment made necessary in connec- 
tion with the operation of ten-car ex- 
press and six-car local trains. 


CUMBERLAND TELEPHONE & TELEGRAPH. 

The report of the Cumberland Tele- 
phone & Telegraph for the month of 
November and eleven months ended No- 
vember 30 compares as follows: 


1910 $ A 

November gross ............ $ 604,289 569,0 
Expenses be eee ee ee eoeee 344,700 206,971 
November met ....c.-ceeees 259,588 253,061 
Charges and taxes.......... 56,418 49,742 
November surplus ........ 203,070 212.319 
Eleven months’ gross....... 6.295,372 6,852,986 
ExpenseS ..aessesasssssessso 3.564,031 3,327,091 
Eleven months’ net........ 2,731,340 2,525,895 
Charges and taxes........... 539,924 464,903 
2,960,932 


Eleven months’ surplus... 2,191,416 


TWIN CITY RAPID TRANSIT. 

The report of the Twin City Rapid 
Transit Company for the month of No- 
vember and eleven months ended Novem- 


ber 30 compares as follows: 


1910 1909 
November gross ,........... $ 619,149 $ 580,795 
ENXpenSeS cc een ce eeh eda eee se 319,732 273,044 
November net ..........4. 299,417 307,751 
Chgs., tax & pfd. div....... 137,912 140,251 
November surplus ........ 161,594 167,500 
Eleven months’ gross....... 6.884.875 6.354.177 
Expenses 454 s00t veces ws ee 3.316.581 2,982,786 
Eleven months’ net........ 3,568,994 3,371,391 
hgs., tax & pfd. div....... 1.539 88h 1,529,012 
2 2,028,408  1,842.379 


Eleven months’ surplus... 


————— ŘħŰ 
AMONG THE CONTRACTORS 


AND SUPPLY MEN 


EDGAR ZIMMERMAN of Interna- 
tional Falls, Minn., has engaged in the 
electrical contracting business in that 
place. 

DEWEY & COMPANY, of Plano, 
Ill., has been incorporated with a cap- 
ital stock of $5,000 to deal in electrical 
goods, ete. Z. 

WILLIAM M. KELLER, of Rock 
Hill, S. C., was awarded the contract 
to erect the power house for the munic- 


ipal electric light plant. 
THE AMERICAN ELECTRICAL 


COMPANY, Piqua, O., has been award- 
ed the contract for electrical wiring on 
the new Church of the Brethren at 
Covington. 

C. H. KELLER, dealer in electrical 
fixtures and general electrical con- 
tractor, has removed to larger quar- 
ters at 1081 Main Street, Dubuque, 
Iowa, because of increased business. 

ALBIN GUSTAFSON COMPANY, 
New York, N. Y., has been awarded 
the contract for installing a motor fan 
in the ejector pit under the toilet 
rooms of the United States Post Office, 
New York. 

THE ELECTRICAL CITY CON. 
STRUCTION COMPANY, Columbus, 
Ga., has succeeded the Hill Supply 
Company, and will conduct an electri- 
cal supply business in connection with 


its contracting work. 
THE VALLEY ELECTRIC COM- 


PANY, North Yakima, Wash., has 
wired nearly all the stores and offices 
in Granger, Wash., for electric lights. 
Power will be supplied by the Pacific 
Power & Light Company. 

THE MOBILE ELECTRICAL SUP- 
PLY COMPANY, Mobile, Ala., has 
completed the work of installing the 
electrice lighting plant at Fort Morgan, 
which included the wiring of every 
building at the post and the installa- 
tion of lights on the quartermaster’s 
department wharf. The installation of 
the plant at Fort Morgan was one of 
the largest contracts ever handled in 
this section of the south. It included 
the lighting of the streets at the 
post with eightv-eandlepower tungsten 
lights, installed on iron fixtures, the 
wiring of every building at the post 
and the installation of chandeliers and 
fixtures of the type adopted by the 
Government at all army posts. I. 
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New Electrical and Mechanical Apparatus and 


The Klaxon Warning Signal. 

The Klaxon warning signal has, ow- 
ing to its many commendable features, 
met with marked success as a warning 
signal for automobiles, motor boats, etc. 

The sound waves in the Klaxon sig- 
nal are caused by exceedingly violent 
and rapid vibrations of a tough chrome 
vanadium steel disk. The disk is vi- 
brated by a hardened toothed wheel or 
rotor striking against a glass-hard but- 
ton riveted in the center of the dia- 
phragm. The rotor is keyed on the 
shaft of an electric motor. Current is 
supplied by eight dry cells or a six to 
eight-volt battery. 

The diaphragm is five and one-half 
inches in diameter. The motor is a 
railway motor in miniature, with a 
laminated seven-coil armature and a 
commutator of standard type. The 
brush holders are arranged to take up 
automatically the wear of the brushes, 
and the latter are of copper gauze filled 
with non-fluid oil and self-lubricating. 

The shaft is practically frictionless, 
with a ball-bearing base, and the ball- 
bearing is held in place by a steel cup 
and two ball retainers. The rotor and 
button have large surfaces, 


PHANTOM VIEW OF KLAXON WARNING 
SIGNAL, 


Owing to the absence of heavy rotat- 
ing parts, the motor gains full speed 
almost instantly, hence the startling 
abruptness of the note. 


Appliances. 


In the accompanying illustration is 
shown a phantom view of the Klaxon, 
showing its mechanism. 

These signals are being placed on the 
market by the Lovell-McConnell Man- 
ufacturing Company, Newark, N. J. 

—___-2-¢—-—__—__- 
Speed Regulators for Alternating- 
Current Motors. 

Due to many reasons, the use of the 

alternating-current motor has greatly 


SPEED REGULATOR FOR ALTERNATING- 
CURRENT MOTORS. 


increased during the past few years. 
The requirements have also changed 
as the real advantages of motor-drive 
such as well-controlled starting, speen 
regulation, etc., are desired. Individ- 
ual motors are also used to a greater 
extent. 

For some classes of work it is desira- 
ble to have speed control of induction 
motors. The speed can be regulated 
by an adjustable resistance in the pri- 
mary or secondary circuit. Reducing 
the primary voltage by primary resist- 
ance reduces the torque so that with 
slip-ring induction motors the resist- 
ance is placed in the rotor or secondary 
circuit which permits larger torques 
at low speeds and is the better method. 

In addition to other new alternating- 
current controlling devices the Cutler- 
Hammer Manufacturing Company, Mil- 
waukee, Wis., has developed standard 
lines of speed regulators and control- 
lers for slip-ring motors. 

The face-plate regulator illustrated 
is made in several styles and types and 
in sizes of one-quarter horsepower to 
fifty horsepower. This apparatus is 
compact, inexpensive and practicable. 


The resistance is self-contained and is 
connected, when installed, in the secon- 
dary circuit. The segments are of hard 
drawn copper, readily replaced or in- 
terchanged without interference with 
the connections inside. 

The three sets of resistances are delta 
connected so that equal amounts are 
inserted in the three phases of the sec- 
ondary insuring a balanced condition. 
This is very important as the maximum 
output of the motor can be seriously 
effected by unbalanced currents or vol- 
tages in the legs of the motor. The 
standard apparatus is designed to re- 
duce the speed fifty per cent at full 
load. 

Another precaution is using German 
silver wire for the small regulators. 
This insures accurate speed control 
with no speed variation due to heat, 
the German silver wire having a zero 
temperature coefficient. Non-inductive 
grid resistance is used with the larger 
sizes. 

— e 

Curtis Turbines for Train Lighting. 

Curtis turbo-generators installed on 
a locomotive or in a baggage car meet 
the most exacting demands of train- 


TURBO-GENERATOR INSTALLED IN BAG- 
GAGE CAR. 


lighting service. These sets, consisting 
of a Curtis turbine direct connected to 
an electric generator, form compact, 
sturdy units, so simple in construction 
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that they require practically no atten- 
tion. At the present time, when the 
railroads are making every effort to 
insure the greatest degree of safety 
to their passengers, these sets are meet- 
ing with great favor, as their use abso- 
lutely eliminates all danger from fire 
or explosion due to the leakage of 
illuminating gas in case of an acci- 
dent. 

The superior quality of the light due 
to the excellent voltage regulation of 
the Curtis turbine is a feature which 
will be greatly appreciated by the pas- 
sengers. 

This service permits the use of cook- 
ing and heating utensils in buffet and 
dining cars, and of electric toilet arti- 
eles in drawing and sleeping cars. ,. ; 

For suburban service no ayxiliary 
equipment is required, and the Curtis 
turbine affords an exceedingly simple 
and very economical equipment, dis- 
pensing with batteries, boosters and 


regulators. 
Over 300 Curtis turbines are now in 


- use on steam railroads, and many roads 


have adopted this system as a standard 
equipment, for train lighting. There 
‘are sixty-seven of these turbines now in 
service on the Chicago, Burlington & 
Quincy Railroad, forty-two on the 
Great Northern, forty-two onm the 
Northern Pacific, forty-three on the 
Chicago, Milwaukee & St. Paul, and a 
smaller number on a large number of 
other roads. 
> 
Big Power Project. 

New Zealand, it is stated, has in hand 
a huge scheme to supply electric power 
for all kinds of purposes from her 
great lakes and rivers, power for fac- 
tories and railways and also for light- 
ing purposes. It is proposed to estab- 
lish several centers, and to spend $10,- 
000,000 and four years in money and 
time to accomplish the work. Under 
the scheme the Dominion will be di- 


vided into seven districts, and each 


will possess a developing plant. 
—— eoe 

New Electric Tramway for Barbados. 

United States Consul Chester W. 
Martin reports the sale of the Bridge- 
town Tramways Company to an Amer- 
ican syndicate, which will convert this 
small nine-mile mule-power line into an 
extensive electric trolley system to va- 
rious parts of the Island of Barbados. 


‘The old company was quite prosperous 


and paid large dividends. 


Government Standard Portable Testing 
Set. 

The Government standard testing 
set being placed on the market by the 
Thompson Levering Company, is in ac- 
cordance to the Government specifica- 
tions, and is arranged for the loop tests 
and resistance measurements. The set 
is in use by a great many telephone 
and telegraph companies as well as 
power-plants in general where tests are 
constantly being made. 

The bridge arms have four cells of 
the values of 1, 10, 100 and 1,000 ohms, 
and are said to be accurate to one- 
twentieth of one per cent, and the rhe- 
ostat consists of four sets of coils of 
the value of units, tens, hundreds and 
thousands, with ten coils of each value, 
giving a total of 11,110 ohms in one 
ohm steps, thus the theoretical range of 
the instrument, using ratios of 1,000 to 
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The batteries consist of six silver- 
chloride cells, and the set is so made 
that the batteries and galvanometer, 
with the coils, are attached to the rub- 
ber plate, so that in taking out the 
rubber plate the entire set is removed 
from the box. 

A card of directions for the various 
tests, with formula, is provided with 
each set, so that one unaccustomed to 
making these measurements will have 
no difficulty in executing the same. 

The Thompson Levering Company is 
the manufacturer of these sets. 

— e 

Lighting a Pier with Flaming-Arc 

Lamps. 

The amount of night work necessary 
to load and unload the cargo of steam- 
ships has made good artificial lighting 
necessary, and for single-story piers 
and those of two stories having ceilings 


VIEW OF PIER ILLUMINATED WITH FLAMING ARC LAMPS. 


l in the bridge, would be from .001 
ohms to 11 megohms. 


The galvanometer is of the D’Arsun- ° 


val type, and has a very high sensibil- 
ity. The magnet is made of the best 
grade of special magnet steel, carefully 
aged, and is permanent and strong. 
The galvanometer is very quick and 
positive in its action, and the construc- 
tion and design is such that it is ex- 
tremely dead-beat, making readings 
very easily and quickly. The galvano- 
meter key is arranged with a short cir- 
cuit device, which also helps to bring 
the needle to rest promptly. The gal- 
vanometer scale has thirty millimeter 
divisions with center zero, is well light- 
ed and easily read, and the scale is 
uniform, making the set well adapted 
for making insulation measurements. 


of sufficient height, the flaming-are 
lamp, on account of its economical oper- 
ation, great brilliancy and penetrating 
power has proved a most satisfactory 
illuminant for lighting these large 
semi-open areas. An excellent example 
of pier illumination is afforded at the 
new pier of the Fabre Steamship Com- 
pany at the foot of 31st Street, Brook- 
lyn, N. Y. 

This pier is the largest in or about 
New York, being 1,476 feet long, 150 
feet wide and 35 feet high. Being on- 
ly one story in height, it is lighted 
during the day by means of skylights 
and whatever light comes in through 
the open doors. Jn fall and winter it 
becomes necessary to turn on the lamps 
as early as four o'clock. 

The present lighting system, which 
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has been in operation about three 
months, consists of twenty-four Haw- 
thorn flaming are lamps, twenty-two 
of which are hung inside the building 
and the other two outside the building, 
one at either entrance. The lamps 
are hung in two parallel rows, there. 
being eleven lamps in each row, hung 
about 120 feet apart, the distance be- 
tween the rows being 50 feet. 

Power is taken from a 2,200 volt, 
three-phase, sixty-cycle alternating- 
current transmission line, which is 
brought into the building near the front 
entrance and stepped down to 115 volts 
by a transformer. From the trans- 
former a primary circuit of copper wire 
is run the length of the building. The 
entire lighting system is controlled by 
five control boxes, so wired that three 
of them control four lights each, and 
two of them six lights each, the lamps 
being connected two in series. This 
pier is so long that three vessels can 
be loaded at once, if necessary, and in 
that case all of the lamps would have 
to be burning. This seldom happens, 
however, a dozen lamps being a fair 
average load. 

One of the obstacles met with in 
lighting this pier was the elevated 
platform shown in the photograph. 
It was thought at first that this 
platform, which extends the whole 
length of the pier, and is used for the 
convenience of passengers, would throw 
such a heavy shadow as to make the 
proposed plan of hanging the lamps 
impractical. It has been found, how- 
ever, that while this platform is over 
eight feet wide, and but slightly below 
the level of the lamps, the row of lamps 
parallel to the platform, but about fifty 
feet from it, throws such a penerating 
light as to almost entirely overcome all 
shadows. 

As in the case of foundries, machine 
shops and other large interiors, it is a 
great advantage to be able to hang 
the lamps as high as possible on a pier 
Take the case of the Fabre line pier; 
this iine operates a line of ships be- 
tween Naples, Marseilles and New 
York, and its cargoes are principally 
olive oil, olives, wines, raisins, nuts and 
grapes. The last three are extremely 
bulky, and when unloaded are often 
piled almost ceiling high. One cargo 
recently unloaded contained 35,000 
kegs of grapes alone, and this was but 
a part of one cargo being unloaded. 
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Rectifiers Charging Batteries of Fire- 
Alarm System. 

The mercury-are rectifier shown jn 

Fig. 1 has been installed for charginy 

the storage batteries which operate the 


1.—RECTIFIER SET IN FIRE-ALARM 


STATION. 


FIG. 


fire-alarm system of the city of San- 
dusky, O. The battery (Fig. 2) con- 
sists of four sets of fifteen cells each, 
Chloride Accumulator, Type CT, and, 
with the present system, fifty fire- 
alarm boxes can be pulled at once. 
Previous to the installation of the 
rectifier, a gravity battery, consisting 
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pense. The first cost of the new equip- 
ment, including rectifier, battery and 
distributing board installed complete, 
was $5389, while the cost of power for 
its operation is about $1.40 per month 
at a ten-cent per kilowatt-hour rate. 

This equipment is operating very sat- 
isfactorily and during the six months 
that it has been in operation absolutely 
no trouble of any kind has heen expe- 
rienced with it. 

The rectifier panel was furnished by 
the General Electric Company, Schen- 
ectady, N. Y. 

—eoo 
New Form of Printing Attachment. 

The Minerallac Electric Company, 
1004 West Van Buren street. Chicago, 
has developed a new form of portable 
Chicago printing attachment. This 
new device has been developed to meet 
the demands for a self-contained in- 
strument for testing purposes to deter- 
mine load factor for different periods, 
demand at different hours of the day 
and any other information of this kind. 
The complete outfit consists of one of 
the Company’s standard type C print- 
ing attachments, one contact-making . 
clock and one battery of dry cells, al? 
protected by a well-finished, oak carry- 
ing case. With this form of attach- 
ment a tesf on a customer’s line is very 
simple, all that is required being the 


FIG, 2. 


of 108 cells, operated the fire-alarm sys- 
tem. The new installation effects a 
saving of $300 per year, as the expense 
of cell renewals when gravity batter- 
ies were used was a large item of ex- 


VIEW OF STORAGE BATTERY INSTALLATION. 


connecting of the three binding posts 
on the top of the attachment to the 
wattmeter register. The Company’s 
new bulletin No. 25 describes this at- 
tachment as well as other features. 
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Compensated Gas-Filled Recording of temperature up to 800 degrees Fah- tol recording thermometer has recently 
been developed for recording the lower 


eW evi. 
| Thermometers. renheit, and the model equipped with 
ranges of temperature, such as atmos- 


{tery gr: . j 
During the last fifteen years Bristol flexible connecting tube between the 
pherie temperatures, temperatures of 


comple, 

water, temperatures of brine in refrig- 
eration systems, etc., and found satis- 
factory in numerous tests. These ther- 
mometers are equipped with a patented 
compensating device, which automati- 
cally corrects for changes of tempera- 

ture at the recording instrument. 
Bristol’s gas-filled class 11] record- 
ing thermometers are equipped with 
sensitive bulb and flexible capillary 
connecting tube and a patented pres- 
sure tube, as shown in Fig. 1, the sen- 
sitive bulb and flexible connecting 
tube, and spiral pressure tube all being 
filled with an inert gas under pressure. 
Changes of temperature at the sensitive 
bulb cause corresponding changes in 
the pressure of the confined gas, and 
these changes in the pressure are meas- 
ured and recorded by the recording in- 
strument, the interior construction of 
which is shown in Fig. 1. The sensi- 
tive bulb is usually about ten inches 
long and three-quarter inch in diam- 
eter, and the volume of gas contained 
in this sensitive bulb is very large in 
proportion to the volume of gas con- 
H tained in the fine capillary connecting 
- —— tube between the sensitive bulb and 
je FIG. 1.—GAS-FILLED RECORDING THERMOMETER. the recording instrument, this making 
the error due to changes of tempera- 
ture along the connecting tube negli- 


gible. 
The important new feature of Bris- 
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been sensitive bulb and recording instru- 
ment and depending for their opera- 
tion on the expansion of a vapor or a 


recording thermometers have 
constructed in various different forms, 
depending for their operation on the 
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FIG. 2. 


FIG. 3. 


tol compensated gas-filled recording 


expansion of a liquid, the expansion of gas have not until recently been 


the vapor of a liquid or the expansion adapted for recording the lower ranges therometer is the patented compensat- 
ing attachment for the spiral pressure 


of a gas. These thermometers have of temperature. 
been used very extensively for ranges A new compensated gas-filled Bris- tube, since a thermometer equipped 
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with this compensator gives the same 
readings or record when the tempera- 
ture at the recording instrument 
changes, as it would if the temperature 
at the recording instrument remained 
constant. 

Fig. 2 shows a record of feed-water 
temperature recorded by one of these 
instruments, the chart having range of 
40 to 225 degrees Fahrenheit. It will 
be noted that the scale of this chart 
has uniform graduations over the entire 
range, and this makes it possible to 
use the Bristol-Durand radii averag- 
ing instrument for computing the av- 
erage of the feed-water temperatures 
for the twenty-four hours. 

Fig. 3 shows a record of condenser 
water temperatures, as recorded by one 
of these thermometers on a chart hav- 
ing range of 40 to 220 degrees Fahren- 
heit. It will be noted that this chart 
has a reversed scale of uniform grad- 
uations. For condenser water tem- 
perature the reversed scale is a desir- 
able feature, as the average tempera- 
tures are usually lower than 125 de- 
grees, whereas the températures are 
likely to reach boiling point oceasion- 
ally, at times of loss of vacuum in the 
condenser. 

ee ee ae 
Life of Electrical Apparatus. 

Electrical apparatus is generally 
considered to be less rugged than 
some other classes of machinery, but 
the accompanying illustrations and 
explanation show through what severe 


BULLOCK 


ordeals it may sometimes pass without 
serious damage. 

The illustrations show two Bullock 
motors taken from the ruins of the 
Los Angeles Times building. After the 
explosion of gas and resulting fire 


which recently destroyed this build- 


ing, these motors were removed from 


MOTOR AFTER FIRE. 
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the basement where they were lying in 
five feet of water. The presses to 
which they were attached were com- 
pletely destroyed and had no value ex- 
cept as scrap iron. The motors, how- 
ever, were not badly damaged and 
were practically the only articles of 
value saved. from the ruins. In the 
adjustment of losses made by the Fire 
Underwriters’ Association, ninety-nine 
per cent of the total insurance was al- 
lowed, the one per cent saving being 
based almost entirely on the value of 
the motors. The insulation of these 
was destroyed, but the commutators, 
brush holders, bearings and frames of 
the machines were in perfect condi- 
tion. 


RECEIVER AFTER TEST. 


The motors attracted considerable 
attention and excited much comment 
because of the fact that they were the 
only pieces of machinery saved from 
the ruins. The larger motor is a sixty- 
horsepower, 500-volt, 400-revolution- 


per-minute machine, while the smaller 
is a ten-horsepower, 450-revolution-per- 
minute machine. They are now being 
re-wound in the shops of the manu- 
facturer, Allis-Chalmers Company, and 
will be used to drive new presses in 
the new building which is soon to be 
erected. 
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New Telephone Receiver. 

The Kellogg Switchboard & Supply 
Company has put on the market a re- 
inforced receiver, which has proven as 
successful and popular as their steel, 
rubber-insulated mouthpiece. 

This improvement was perfected 
after careful study and experiment. 
Like the mouthpiece, also described in 
these columns, the receiver is com- 
posed of a metal ribbed frame, around 
which the rubber insulation is forced 
by special machinery under great pres- 
sure. This process insures freedom 
from cracking and chipping. The cap 
of the receiver 1s reinforced by a metal 
perforated disk, flanged at the outer 
edge. This disk is perforated, allow- 
ing the insulation to secure a firm hold 
and the flange at the edge of the disk 
protecting the threaded portion of the 
recelver cap. 

The illustrations shown herewith are 


TRANSMITTER AFTER TEST. 


photographs of a severe test to which 
one of these receivers and mouthpieces 
were recently subjected. The illustra- 
tion is from an actual photograph of an 
unbreakable receiver and reinforced 
mouthpiece, which were thrown against 


SIXTY-HORSHPOWER MOTOR TAKEN FROM RUINS. 


a cast-iron steam radiator by J. d. 
Jennings, superintendent of telegraph, 
Chicago, Rock Island & Pacifice Rail- 
way. 
—_-——__»-¢_____ 

The sales of the Western Electric 
Company for 1910 are estimated at 
$66,000,000. 
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Current Electrical News 


GREAT BRITAIN. 
(Special Correspondence.) 


LONDON, DECEMBER 31.—Fuller particulars are now available 
of the numerous proposals that will come before Parliament next 


session, seeking powers to run trolley omnibuses in various parts 
Some half dozen corporations are now desirous 


of the country. 
of adopting the mode of traction as an addition to their existing 


tramway systems, and about the same number of new companies 
are to be formed with similar objects in view. With the excep- 
tion of two, all the companies are being promoted by the same 
group of men, the capital in each case being $300,000. In more 
than one instance there will be competition for the right to run 
this class of vehicle, either between a company and the corpora- 
tion, or between two companies. 

With the near approach of the transfer of the telephone busi- 
ness of the country to the Government, an agitation is being 
started for a revision of the present system of tariffs, while the 
question of local authority control is again being raised. As to 
the latter, it would seem to be waste of time to argue the point. 
as the Government policy in this respect was settled several years 
ago. The local authorities had their opportunity and allowed it 
to pass. Even so communistic body as the Glasgow Corporation, 
which was the leader in the agitation for municipal telephones, 
found it to its advantage to part with that undertaking some 
years before the expiring of its license, and only the corporations 
of Hull and Portsmouth survive to remind us that municipal 
telephony ever came within the bounds of practical realization. 
There is considerably more hope that there will be a revision of 
tariffs, for Mr. Buxton, the late Postmaster General frankly stated 
on more than one occasion that the charges for the new message 
rate system were fixed with a view to ascertaining the margin 
of profit which they left, and that the results obtained prior to the 
acquisition of the Company's business, would be used as a basis 
to guide the department in framing a tariff when the whole of the 
country’s telephone system is under State control. 

The hopes of the British Electric Traction Company that its 
new system of fares, with half-cent stages, would serve to raise 
the average receipts from its numerous undertakings—which have 
shown an alarming diminution during the recent years—have 
by no means been realized. Week by week one local manager 
after another finds the system of half-cent stages unworkable 
mainly owing to the increase in the longer distance fares, which 
is involved. The trafic returns have not manifested the expected 
tendency to increase. 

In the midst of the controversy between the municipalities 
and the electric wiring contractors as to the former wiring houses 
and letting apparatus on hire, etc., it is instructive to note that 
an important London borough Council, viz., Islington, has come 
to the conclusion that a vast amount of business is being missed 
because the municipal electricity department has not taken up the 
wiring of premises and the hiring of apparatus. All London 
boroughs have the powers to do this, but wth few exceptions. it 
has been left to the contractors to develop this side of the busi- 
ness. In Islington, as elsewhere, the contractors are hardly work- 
ing on the lines which bring the best results to the supply author- 
ity, and the latter has decided to establish a business getting de- 
partment. 

Much has been made from time to time of the advantage 
which the public in Westminster has received by changing from 
electricity to gas for street lighting. Last week, however, it was 
publicly stated at a Westminster City Council meeting that the 
shopkeepers in Regent Street-—-one of London's most important 
and fashionable thoroughfares—considers the gas lighting pA be 

2. 


very inefficient, compared with electric. 


CONTINENTAL EUROPE. 


(Special Carreanondence.) 


1910.—The new high-power wireless 


PARIR, DECEMBER 28. 
Station at the Eiffel Tower is now entirely installed. and tests 
will begin with the apparatus very shortly. President Fallierss 
and an official delegation lately made a visit to the new plant, 
and were received by General Brun, Minister of War and Lient.- 
Col. Ferrié, the well known military wireless engineer, who is 
In charge of the station. It will be remembered that the post is 
entirely underground and has aerial wires running to it from the 
top of the tower. i 

Among recent traction enterprises in France, I note the pro- 

St. Seine and 


jected electric tramway line running between 


Aignay. A suburban tramway will be built from Diion to the 
locality of Beaune. Another projected line will run from Maule 
In the Algerian colonies, the Government has decided 


to Meulan. 


aeo ee a 


to run telephone lines between Kroubs and Ain-Abid and also 
from Tizi-Ouzou to Mirabeau. 

The railroad department of Austrian Poland has organized a 

At 


syndicate for the electric lighting of the town of Rseszou, 
Jicin, Bohemia, there will be erected a central station using 
The Vienna Siemens-Schuckert firm 


two steam-engine groups. 
is engaged upon a project for installing a station and a power 


network in Bohemia for lights and power, and also for agricultural 


use. 
A trackless trolley line will be installed shortly between Hull 


and Schwaz, in the Tyrol region. The outfit will be supplied by a 
German electrical firm. At Graz there is to be installed a cen- 
tral station for a large block of office buildings in the city. Among 


other Austrian projects [ note a hydraulic plant which will be 
A new electric trac- 


erected for the convenience of Schottwien. 
An extensive traction project 


tion line is planned for Vienna. 
is the one which the government railroad administration is plan- 


ning in the Tatry mountain region. It will start from the locality 


of Tatranska. 

The Siemens-Schuckert firm is engaged upon the plans for 
a central station to be located at Burghammer. Ligznite is to be 
used for the furnaces, seeing that there are extensive lignite 
beds in this region. At first there will be erected three alter- 


nator groups in the station. 
The Northern Railroad Company of Spain is to build a double- 
It 


track electric railroad from Burgos to the town of Miranda. 

will be one of the most important of the kind in this country, 
as it has about sixty miles length. I also note an electric rall- 
road which is in construction between St. Sebastian and the 


locality of Beasin. 
In Italy. a local company has obtained the rights from the 


Mediterranean Railroads for the construction of a seventy-mile 
electric railroad between Umbertide and Terni. A. DE C. 


EASTERN CANADA. 


(Spreial Carresapondence, ) 

Orrawa, ONT., JANUARY 7.—The Shawinigan Power Companv 
is applying to the Quebec legislature for the right to increase its 
capital stock, if necessary, to an amount not exceeding $20,000,000. 

Telephone connection with Kelso, and virtually with = all 
points of the new gold district of Porcupine, Ont.. is now possible 
to Toronta and any other points on the Hell Telephone system. 

Following the order of the Dominion Railway Board, a flat 
rate of $30 for house and $50 for business telephones, is now tn 
force in Toronto. The former. rate discriminated against por- 


tions of the city recently annexed. 

Petitions are being circulated, in the localities interested, 
asking the Dominion government to consider the feasibility of 
a canal across western Ontario from Goderich to Hamilton. It 
is pointed out that this would give an all-Canadian canal route 
to the upper lakes, while the fall of 200 feet would furnish im- 
mense water power for the generation of electric energy. 

Water powers adjacent to Calahogie, Renfrew County, Ont.. 
and High Falls, in the county of Labelle, Que., have heen secured 
by a number of capitalists, and will be utilized to generate and 
transmit electric power through a portion of eastern Ontario. It 
is stated that such energy can be supplied) municipalities for not 
more than $20 per horsepower per annum. 

Local capitalists in the city of Brantford, Ont.. are applving 
to the Dominion Parliament for a charter for the Lake Erie & 
Northern Railway. which is projected to run from Port Dover to 
Simcoe, Waterford, Brantford. Paris and Galt, tn the province of 
Ontario. Authority is also sought to operate electric, telephone, 
telegraph and power lines. and to generate and sell electric power. 


Arrangements have been completed for the early construc- 
tion of an electric belt line to cover the rural districts between 
Brockville. The road will be financed by Enelish 
The company's charter gives it the right to sell 
municipalities along {ts course will be 
lines for which electrical energy is 


Ottawa and 
capitalists, 
light and power. so that 
supplied to the full in all 


used. 
A hnee merger of power companies in that 


tario. between the cities of Kingston and Oshawa. 
formed, the combination taking the form of a holding comneny, 
to be known as the Electric Power Company, Limited. It is 


portion of On- 
has bee 


suid that the capital of this big concern will be $1Q0.000 000, It 
up. or is buving up. 


holds a Dominion charter, and has bought 
control of all the power comobanies in the Trent Valley district. 


The Electrice Power Company, is apparently organized to thwart 
the extension of the Ontario Government's hvdroclectrical move- 
ment east of the city of Toronto. The following named concerns 
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are now merged in the holding company: The Seymour Power & 
Electric Company; The Peterboro Light & Power Company; The 
Peterboro Radial Railway Company; The Auburn Power Com- 
pany of Peterboro: The Trenton Electrical & Water Company; 
The Sydney Electrical Power Company; the Nipissing Power 
Company of Oshawa Electric Light Company; The City Gas 
Company of Oshawa: The Coburg Utilities Corporation: The 
Northumberland-Durham Power Company; The Central Ontario 
Power Company. The Electric Power Company derives its en- 
ergy chiefly from the Seymour Power & Electric Company, at 
Campbellford, and proposes to develop as speedily as possible. a 
number of powers along the route of the Trent Valley canal, from 
Burleigh Falls to Trenton. The present development, from five 
points, amounts to 10.000 horsepower, and two other power houses, 
having a combined capacity of 75.000 horsepower, are now under 
construction. The maximum development is said to be 100.000 
horsepower. 


WESTERN CANADA. 


(Special: Correspondence. ) 


WINNIPEG, MANITOBA, JANUARY 5.—After being on strike for 
sixteen days the conductors and motormen of the Winnipeg Elec- 
tric Street Railway Company decided to return to work, accepting 
the Company's offer. This decision was reached during the after- 
noon of December 31 and on January 2 a number of the old men 
were back on their cars. However, the offer of the Company was 
only to take back 300 of the strikers, the Company to give the mar- 
ried men the preference and reserving the right to retain some 400 
of the strike breakers. The strike was called on December 16, 
because the Company persisted in discharging three men who were 
found drinking in a saloon while wearing the Company's uniform. 

The announcement is made that power from Winnipeg's civic 
plant at Lac du Bonnet, which is now being completed at a cost 
of approximately $5,500,090, will be turned on July 1 next and that 
day will be declared a public holiday. This is the biggest civic 
power plant in Canada. 

The annual report of the civic telephone department of Ed- 
monton, Alberta, shows that on November 1, there were 2,368 tele- 
phones in use in that city compared with 1,800 a year ago. The 
report anticipates an increase of another 1,000 telephones before 
the end of the present year. During the past twelve months the 
City has strung 4.66 miles of aerial cable and 2.33 miles of under- 
ground. 

The City of Fort William. Ont.. is about to raise $75,000 for 
extensions and improvements to the municipal street railway sys- 
tem. Work will be commenced as early in the spring as weather 
will permit. 

Charles E. Taylor, manager of the Tofield Coal Company, has 
applied for a franchise for an electric light and power plant at 
Tofield, Alberta, and says he is backed by sufficient capital to in- 
stall a plant large enouzh for all needs of the town. 

The increase of telephones in Winnipeg, Man., during the past 
year is 3,437, there being now 16,161 telephones in that city. So 
rapid has been the increase that the three exchanges were worked 
to capacity and on January 9 a fourth exchange was opened and 
arrangements are now being made to open a fifth. The rates are 
‘$24 for residential phones and $50 for business houses. 

The City of Regina, Sask.. has placed an order with the Ot- 
tawa Car Company, Ont.. for four double-truck street cars and two- 
‘single-truck for the municipal street railway system now under 
construction. It is expected the system will be in operation by 
July of this year. 

Rumors are in circulation in Vancouver, B. C., to the effect the 
Canadian Pacific Railroad is about to build an electric street rail- 
way to Portland, Ore., and Seattle, Wash. Along the proposed route 
‘there is some 500,000 horsepower available from various streams. 
‘However, whether the Canadian Pacific is the Company behind the 
‘deal or not is not known but some company intends to build the 
line, for engineers are now making surveys and taking notes of the 
electrical powers available. 

The British Columbia Hydraulic Power Company is applying 
for 300 cubic feet of water per second from Nanaimo Falls, on Van- 
couver Island. for the purpose of generating power. The head office 
of the company is at 415 Winch Building, Vancouver, B. C. 

A syndicate of capitalists from Vancouver, B. C., has applied 
for a franchise for a street railway system at Brandon. Man. The 
negotiations are, as yet, in a preliminary stage. 

There is agitation, and promises from official circles, for a tele- 
phone line between Nelson and Waneta. in British Columbia, with 
branches to a number of outlying towns in the vicinity of the two 
places. Address G. S. Coleman, Ymir, B. C., for further par- 
ticulars. 

At Porcupine. in New Ontario, A. E. Wallberg is now installing 
an electrical power plant which will supply light and power to the 
surrounding district as well as to the proposed electric line to be 
built by the government this spring. 

Messrs. Smith, Kerry and Chase, consulting engincers. Toronto 
and Winnipeg, have been retained by the Town of Pincher Creek, 
Alia., to value the plant of the Pincher Creek Brick, Power & 
Light Company, with a view to the town taking over all the hold- 
ings of the Company pertaining to electric light and power. 
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COMMISSION NEWS FROM NEW JERSEY. 


(Special Correspondence.) 


The State Board of Public Utility Commissioners, in its report 
to the Governor, mentioned the value of co-operation with the 
public service companies and stated that through observance of 
this principle the recommendations of the Board were generally 
adopted by the companies interested. The matter of protection 
of grade crossings was taken up and recommendations were made 
as to the division of expense of such protection between the rail- 
Way conipany and the state. 

In a number of cases, investigations of accidents disclosed 
conditions calling for improvement and many recommendations, 
made by the Board, based upon examination of these conditions. 
have been adopted by the railroad companies. These recommenda- 
tions have included the installation of an interlocking system 
(where a collision occurred at a crossing of the tracks of two 
companies), the improvement, in a number of cases, of yard 
switches, installation of derails and improvements in signaling 
systems. Additional protection has been provided at a number of 
crossings of highways. as mentioned above. 

The system of inspection of the physical properties of the 
railroads has been continued, and plans were also recommended 
for the protection of draw bridges. 

The organization of the Board has been maintained, the body 
being divided into two parts, the Railroad Division and the Utili- 
ties Division. Of the first of these Charles D. McKelvey is at the 
head, as chief inspector, while Philander Betts holds the corre- 
sponding oftice with the latter division, 

Courtesy bas been extended by Rutgers College at New Bruns- 
wick, for the testing work of electric meters, and proper apparatus 
Will be installed there. 

The Board is given power to require every public utility to 
keep its books, record and accounts so as to afford an intelligent 
understanding of the conduct of its business and to that end to 
require every such public utility of the same class to adopt a uni- 
form system of accounting. 

With the aim of having established uniform systems of ac- 
counting, conferences have been called with representatives of 
street railway, gas, electric light, telephone and water companies. 
Numerous suggestions have been made to the Board and this mat- 
ter is now under consideration. The limited amount of the Board's 
appropriation has restricted it in the employment of accountants 
whose advice would be of material assistance, and the problem of 
uniform accounting has not been solved as expeditiously as is 
desirable. It is hoped that the progress the Board is making with 
the means at its command will enable it to settle this matter at 
an early date. 

The statute of 1910 extends the jurisdiction of the Board to 
express, street railway, traction, canal, subway, pipe line, gas, 
electric light, heat and power, water, sewer, telephone, telegraph 
or other corporation, association or joint stock company, operating 
within the State of New Jersey for public use, under privileges 
granted by the State, or by any municipality thereof. 

Section 8 of the act of 1907 provides that upon the failure 
of any company to comply with anv order of the Board, such fail- 
ure should be reported to the Attorney-General, whose duty it 
should be “to institute proper proceedings to enforce the order or 
orders of the Board, to recover suitable penalties or damages. or 
to institute proceedings in equity, mandamus, injunction, receiver- 
ship proceedings or other civil remedies.” 

Recommendations were made to give the Board the right to 
adopt and fix by general orders, standards of service supplied by 
electric. lighting, street railway, water, telephone and other public 
utility corporations subject to the jurisdiction of the Board. 


COMMISSION NEWS FROM WISCONSIN. 


(Special Correspondence.) 


The special legislative committee appointed at the last ses- 
sion of the Wisconsin Legislature to consider and report on the 
waterpower question will recommend the passage of a bill by the 
next legislature which will place the control of the waterpowers 
of the state with the Railroad Commission. Some of the provisions 
of the new bill are: (1) Future franchises issued for the develop- 
ment of waterpowers are placed under the control of the Commis- 
sion. (2) Waterpowers now operating under legislative authority 
are given three years to accept the provisions of the act and fail- 
ure to do so forfeits the franchise. (3) The franchises under the 
control of the Commission are to be made indeterminate. (4) The 
control of the Commission in the case of new powers extends to 
the location of the dam from which the power is to be obtained. 
(5) In case of existing waterpowers where the power is not now 
fully developed it is placed with the Commission to say whether 
new waterpower sites on the stream can be utilized, and if so, 
where the dam shall be located. (6) When waterpower franchises 
come under its control, power is to be given the Commission to 
issue orders regulating the flowage, controlling the use of the 
power, and to decide practically all questions in regard to its 
operation. In cases of leases of the power the control of the con- 
tract rates for its use is to be left with the Commission. 

The Commission has authorized the Chippewa Valley Railway, 
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Light & Power Company to issue stocks and bonds as follows: 
(1) 3,000 shares of common stock of the par value of $100. (2) 
$250,000 par value of first-mortgage twenty-year gold bonds of the 
domination of $1,000 each, bearing interest at the rate of five per 
cent per annum, said bonds to be issued in accordance with the 
terms of a deed of trust issued to the Harris Trust and Savings 
Bank and Andrew Cooke, of the city of Chicago, trustees. (3) 
The stock is to be issued for cash at the par value for the purpose 
of acquiring the property of the Chippewa Falls Water Works and 
Lighting Company; to pay its floating indebtedness incurred in 
main extensions and additions and for making further additions 
and extensions: or said stock may be issued in exchange at par 
for the property of said company, the value of which property has 
been determined by the Commission. (4) Said bonds shall be 
issued and sold for money at not less than seventy-five per cent of 
the par value thereof, for the purpose of supplying the company 
with funds for making extensions and additions to its property 
and purchasing additional equipment, 

John C. Burns, a dealer in fruits and other merchandise in the 
city of LaCrosse petitioned the Commission to issue an order com- 
pelling the LaCrosse Gas and Electric Company and the LaCrosse 
Telephone Company to remove poles which prevented the expan- 
sion of the tracks of the Chicago, Milwaukee & St. Paul Railway 
Company along an alley way to the petitioner’s warehouse. The 
Commission after considering the facts and the laws and ordi- 
nances under which the several companies concerned are oper- 
ating stated: “The Telephone Company obtained its right to 
occupy the streets and alleys of the city direct from the state. 
The Gas and Electric Company obtained such right from the mu- 
nicipality. Of course, privileges of this character merely confer 
rights as against the public. Abutting property owners must be 
compensated for the additional burden upon the fee caused by the 
location of the telephone and electric poles within streets and 
alleys. In the present case property owners are not complaining, 
and, if they have not been compensated for the location of the 
poles in question, their rights in the premises have been barred 
by the statute of limitations. Obviously, under the circumstances, 
the respondents cannot be compelled to incur the expense of mov- 
ing the poles in question to enable the railway company to extend 


its spur track to petitioner’s industry.” 


COMMISSION NEWS FROM NEW YORK. 


(Special Correspondence.) 


At the conference regarding accidents on interurban railways, 
which is to be held at Syracuse on January 19 at the request of the 
Public Service Commission the following papers will be read: 
“Methods of Employment, Instruction and Discipline of Motor- 
men and Conductors on Interurban Roads,” J. K. Choate, general 
manager Otsego & Herkimer Railroad; “Collisions on Interurban 
Roads and Their Causes,” E. F. Peck, general manager Schenectady 
Railway; “Train Dispatching on Interurban Roads,” C. E. Lewis, 
chief train dispatcher New York State Railways; “Block Signals 
on Interurban Roads,” W. K. Howe, signal engineer. 

The fourth annual report of the Public Service Commission, 
First District, which has been presented to the Legislature, states 
that during the year 2,711 matters were considered, which does not 
include those relating to rapid transit. Of these 194 were formal 
cases and 2,517 informal cases. Of the formal cases, 53 remained 
undetermined at the end of the year. In the formal cases there were 
during the year 527 hearings, generally held before one Commis- 
sioner, provided by law. The report states that 1,037 companies 
under the jurisdiction of the Commission have been organized, of 
which seventy-five companies are now operating. The following 
table shows the amount of securities approved and disapproved by 


the Commission: 

Total amount securities applied for......... cece cence teenies $361,188, 940 

Amount approved by Commission... ....5. 00+ cece eee re eeeenee 8.458.400 

Amount disapproved by Commission. .....cecseceeeeereeeeeers 208,829,300 

Amount withdrawn by petitionerS...........eee cee ete eeeeees 490,000 
69,461,240 


eonpneoeverererereeweert terete eo eee ee 


Amount pending December 31, 1910 

The most involved case as to the issuance of securities, the 
report states, has been the application of the Bondholders’ Commit- 
tee of the Third Avenue Railroad Company, the details of whic} 
appeared some time previously. The amount of securities pending 
Includes 64,851,500, applied for by the Metropolitan Bondholders’ 
Committee, $109,740 applied for by the Coney Island and Brooklyn 
Railroad Company, $2,500,000 applied for by the Kings County Elec- 
tric Light & Power Company and $2,000,000 applied for by the New 
York & Queens Electric Light & Power Company. The last men- 
tioned application was made July 30, 1907. The following figures 
Show the growth of street railway travel in New York City since 


1901; 

Fare Rides per 
Year Population, passengers, capita. 
UN E E E SST, 344.801 248.2 
WT ET ide cna itis A 3,662,483 ABS, SOS DBA 206.3 
E RE E E omer nee wale aia 775,123 1,000,787.483 265.0 
E aslo P oye nacyaadss E tea O8 1,065,984.910 274.1 
T atectwies wive'eg aon yan veces 4,000,403 1,130, 982,696 PRT 
e A E oe mre OA 4,152,899 1,251, 841.175 301.3 
DT cen tears iy asia mca cee 4,308,995 1,315,381, 388 805.4 
FE aa Ee a let Spe Nena te gases dies 4,460,291 1,358,000, 407 304.4 
SN seed eas tis siti oud hc naten 4,618,587 1,402.417.642 303.9 
E OEA 4,766,883 1,530,000,000 320.9 
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LIGHTING AND POWER. 


(Special Correspondence.) 

WETUMKA, OKLA.—An electric light plant has been installed 
here and is now in operation. 

AUBURN, PA.—The Auburn Electric Light, Heat & Power 
Company has been incorporated with a capital of $15,000. 

WEATHERFORD, TEX.—The Crystal Ice Company of this 
place will, in a short time, install and operate an electric light and 
power plant. D. 

PITTSBI'RG, PA.—A building permit has been issued to th 
Duquesne Light Company for a one-story steel and brick power 
house. 

WILLOW, CAL.—C. R. Wickes has been granted a franchise 
for an electric plant for all commercial purposes, to be erected in 
this city. 

VICTORIA, TEX.—The city’s new lighting system, including 
seven arc lights and 150 tungsten lamps, was recently put in 
operation. 

ST. LOUIS, MO.—Bills introduced íin the council to secure a 
new $71,000 sewer in Forest Park included an electrically operated 
pumping station to cost $5,000. Z. 

BERKELEY, CAL.—A provision has been made by the City 
Council for installing electric lights on Center Street from Oxford 
Street to Shattuck Avenue. 

FALFURRIAS, TEX.—G. W. Smith of Cleveland, O., has pur- 
chased the electric light and power plant here and will make im- 
provements and extensions. D. 

SENECA FALLS, N. Y.—The Geneva-Seneca Electric Company 
has installed a system of ornamental electric lamps along Fall 
Street in the business section. 

CLIFTON SPRINGS., N. Y.—New machinery has been installed 
in the plant of the lighting company in this place, under the direc- 
tion of G. A. Durkee, superintendent. 

SAYBROOK, ILL.—R. Cooper, owner of the electric lighting 
plant which was recently burned here is figuring on a new plant 
to supply Saybrook, Arrowsmith and Gibson City. Z. 

SYLVIAN, OKLA.—The city is installing a new electric-light 
plant to replace the one which was destroyed by fire several months 
ago. At Pretty Prairie a plant has also been installed. 
INDEPENDENCE, KANS.—Plans have been advanced for in- 
stalling an ornamental lighting system on the streets of this city. 
Sample poles and lights have been placed on exhibition. 

KAUKAUNA, WIS.—Voters decided at a special election that 
the city should own its own lighting plant. The Kaukauna Gas, 
Power & Electric Company recently forfeited its franchise. Z. 

JACKSON. CAL.—John L. Henry has been granted a fifty-year 
franchise for the purpose of constructing and operating a power 

He plans to furnish lights for the town of Plymuoth. 
WORCESTER, MASS.—About 300 tungsten lamps were put in 
service here a short time ago, some replacing gasoline light and 
some being placed in parts of the street not heretofore luminated. 

COLLINSVILLE, ILL.—The Collinsville Electric Light Company 
has let the contract for its new power house, and work will be 
When the plant is complete a number of new lights will 


line. 


gin soon. 


be added. 
WACO, TEX.—The proposition of erecting a municipal electric 


light and power plant here will soon be definitely acted upon by 
the city authorities. It is planned to issue $250,000 of bonds for 
the purpose. D. 

BARRY, 1LL.—A. R. Weeks has asked the City Council to 
negotiate with him for a contract to light the City. It is under- 
stood he purposes purchasing the plant of Mr. Hillman, now in 
operation here. Z. 

GEORGETOWN, CONN.—The work of installing the electric 
lighting service in the streets of this city is nearly completed. 
Power will be supplied by the Connecticut Company, and incandes- 
cent lamps are to be used. 

CROWLEY, LA.—It has been decided to install in the municipal 
lighting plant here a new 110-horsepower engine, a 150-kilowatt 
dynamo and a seventy-five kilowatt dynamo. A twenty-four-hour 
service will be inaugurated. 

ST. LOUIS, MO.—The Ozark Power and Water Company has 


been Incorporated with $5,000 capital to generate and distribute 


electric power. The incorporatorg are R. W. Morrison, Chester E. 
Z: 


Burg and Frank Nottbusch. 

RED BLUFF, CAL.—A. G. Simpson of Chico, Cal., has appro- 
priated 8,000 miners’ inches of the water of Deer Creek, for the 
generation of electric power. A power station is to be erected 
about fifteen miles east of Vina. A. 

STREATOR, ILL.—The Commissioners of Otter Creek Town- 
ship have granted a franchise to the Illinois Valley Gas & Elec- 
tric Company to build lines through the township. This provides 
for utilities to Ransom and Mazon. Z. 

BANCROFT, MICH.—The Shiawassee Light & Power Company 
and the Owosso & Corunna Electric Company have consolidated 
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and the resultant company is to be known as the Consumers’ Power 
Company. James D. Young has been chosen manager. 

WEIMER, TEX.—The Weimer Water, Light, Ice & Cold 
Storage Company, which was recently organized, has taken over 
the electric light plant here and will enlarge and improve it by 
installing additional machinery. William Hillje is president. D. 

CLARKSTON, WASH.—The Lewiston-Clarkston Improvement 
Company is planning a hydraulic power plant on the Grande Ronde 
River for the development of not less than 10,000 horsepower. 
Wynn Meredith has been engaged as a consulting engineer. 

OKLAHOMA CITY, OKLA.—The Western Power and Irriga- 
tion Company of Oklahoma City has been incorporated with a 
capital of $500,000. Directors are George W. Frye and O. T. Ber- 
ryman of Oklahoma City and W. Bolton Key of Maysville, Ky. 

DURANT, OKLA.—The City Council has ordered plans drawn 
for an electric plant capable of supplying 100 arc lamps and suffi- 
cient additional current for commercial lighting. 
pay for the plant out of $20,000 derived from the sale of bonds. 

STREATOR, ILL.—C. A. Munroe, of the Illinois Valley Gas & 
Electric Company, of Joliet, is urging the boulevard lighting sys- 
tem for Streator, and an engineer for the company will prepare 
plans for an illumination scheme for the business section of the 
city. Z. 

HOOD RIVER, ORE.—The Hood River Electric Light, Water & 
Power Company has been sold to the Washington and Oregon 
Electric Corporation, for $70,000. The purchasing company is to 
assume the bonded indebtedness, amounting to about as much 
more. A. 

BRYANT, S. D—The business men here have subscribed a 
fund of $3,000 which has been loaned to the town, and which will 
be used to install an electric light system here. The plant will be 
installed as soon as possible, preliminary work already having com- 


menced. 

WHITEWOOD, S. D.—The Whitewood Electric Light & Power 
Company has been granted a charter to sell electricity and work 
has begun upon a pole line between this place and Deadwood, where 
current will be secured from the plant of the Consolidated Power 


& Light Company. Z. 

MONTGOMERY, ALA.—Plans for improvements involving the 
expenditure of $350,000 are being drawn up for the Montgomery 
Light & Power Company. It is expected that the capacity of the 
plant will be doubled. As soon as plans have been completed work 
on the plant will begin. 

MINNEAPOLIS, MINN.—Proposed articles of incorporation of 
the Twin City High Dam Commission show that the power secured 
under the new project shall be available only to the cities of Min- 
neapolis and St. Paul for lighting purposes and to the State Uni- 
versity for lighting and power. Z. 

CHICO, CAL.—A. F. Smith, president of the Sacramento Val- 
ley Power Company, announces the sale of a half interest in that 
corporation to Fleishhacker Brothers. The Company will be re- 
incorporated with a capital stock of $2,000,000, and bonds for an 
equal amount will be issued. A. 

ROSEVILLE, CAL.—The Pacific Gas and Electric Company is 
expending approximately $8,000 in extensive improvements in Rose- 
ville. The street-lighting system is being rebuilt and improved, 
and the lines are being extended into Cherry Glenn, giving service 
to territory hitherto untouched. 

MINNEAPOLIS, MINN.—Mayor James C. Haynes, in his an- 
nual message to the City Council, recommended that all the old- 
style open-arc lights be replaced by new magnetite lamps or a lamp 
equally as good and provision for recording instruments to show 
the current furnished the lamps. Z. 

PHELPS, N. Y.—The Board of Village Trustees recently re- 
ceived bids on propositions to light the streets of the village of 
Phelps under a five-year contract. Propositions one and two call 
for an all-night and 12 o’clock service respectively with forty-three 
arc lamps of 1,600 candle power each. 

BROCKPORT, N. Y.—The Sweet Electric Light and Power 
Company, which supplies this village, has just completed the trans- 
former station to replace the original steam plant which has been 
in service here tor many years. Power is transmitted from the 
hydroelectric plants at Medina and Waterport. 


ABERDEEN, WASH.—The Citizens Lighting & Power Com- 
pany which has recently applied for a franchise, plans to fur- 
nish light and power for the city and also to operate an electric 
railway. The Company has leased the Anderson & Middleton Mill’s 
power plant which is capable of generating about 1,700 horsepower. 


SOUTH BEND, WASH.—Charles Jacobs of Portland and P. 
H. Ridgway of Raymond have sold the majority stock of the South 
Bend-Raymond Electric Company to F. S. Fisher of Ballard and R. 
L. Fisher of Raymond, the consideration being $85,000. Many im- 
provements will be made and the efficiency of the plant consider- 
ably increased. 

LANSING, MICH.—The Au Sable Electric Company has ap- 
plied to the Railroad Commission for permission to issue bonds to 
the extent of $450,000 for the purpose of completing the hydro- 
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electric installation on the Au Sable River. Present plans include 
the extension of lines to Saginaw, Flint, Owosso and a number of 
other cities in lower Michigan. 

ST. LOUIS, MO.—Officiats of the Union Electric Light & 
Power Company have been requested to submit before January 17 
any arguments opposing a reduction of rates which probably will 
be recommended on that date by the Public Service Commission. 
The Commission, it is said, has decided that profits will be al- 
lowed upon but about one-half of the outstanding $25,500,000 in 
stocks and bonds. Z. 

DECATUR, ILL.—An agreement has been made between the 
Wabash Railrcad and the Decatur Railway & Light Company 
whereby all the electrical power for the railroad properties here 
Will be supplied by the local McKinley plant. This contract will 
call for about 1,400 horsenower continuously. Within ninety days 
the engines and generators in use at the Wabash repair shops here 
will be sent to the road’s plant at Moberly, Mo. Z. 


LOS ANGELES, CAL.—The new electric power plant of the 
Pacific Light & Power Company at Redondo Beach has been com- 
pleted at a cost of $1,000.000. The new plant is capable of gener- 
ating 65,000 horsepower, and is an expansion of the original power 
house at Redondo Beach, built three years ago and having a capac- 
ity of 25,000 horsepower. The power of the new plant will be 
distributed between the Pacific Electric Railway Company and the 
Los Angeles Railway Company. A. 

NEW ORLEANS, LA.—The assets of the Consumer’s Electric 
Company, amounting to $1.250,000, were recently bought by a re- 
organization committee representing the bondholders. The reor- 
ganized concern will be called The Consumers’ Electric Light and 
Power Company and Samuel Insull, receiver of the old concern, 
will become president. A bond issue of $1,650,000 at 5 per cent, 
running thirty years, will be floated by the reorganized company. 
The new company will take over the plant January 20, and an 
election of officers will follow February 1. 

VALLEJO, CAL.—The Northern California Power Company has 
announced its intention of extending its lines southward so that 
the cities about the bay may be supplied with electric power. Ac- 
cording to recent plans the line will be extended from Willows to 
Woodland and from that city to Vallejo. From this city cavles 
will be run across the streits to Contra Costa County and the 
power carried on down to Oakland and from that city to the 
metropolis. This company is now running a line to Orland where 
it is to pump water for the government irrigation project at that 


point. 

INDIANAPOLIS, IND.—The Southern Indiana Power Company, 
with a capital stock of $800,000, has been incorporated with T. N. 
Stilwell, F. E. Matson, W. J. Henley, E. E. Gates and Gustav 
H. Mueller, all of this city, as directors. The company is formed 
to construct power-stations in the Indiana coal fields, for the 
purpose of supplying light, heat and power to coal fleid communi- 
ties and to communities at a distance from the coal fields. The 
first station, as now planned, will be constructed in or near Bed- 
ford. where the coal can be obtained at the doors of the plant. 
Other plants may be constructed as the business develops, it was. 
said. 

MARBLE FALLS, TEX.—Charles A. Alexander and associates 
who are erecting a dam across the Colorado River at this place 
and installing a hydroelectric plant have adopted plans for build- 
ing another dam across the river near here and a third one is 
contemplated, the latter to be located at Austin. At each of these 
additional proposed dams hydroelectric plants will be installed. 
It is stated by Mr. Alexander that he has already entered into con- 
tracts with the cities of San Antonio and Waco and several smaller 
towns, situated within a radius of one hundred miles of Marble 
Falls for the sale of light and power and that he is now negotiat- 
ing with the municipal commission of Austin for a contract of 
similar character. D. 

BOISE, IDAHO.—The Telluride Power Company, the Great Sho- 
shone Falls Light and Power Company and the Boise Power, Light 
& Traction Company are seeking to gain control of the electric 
power business of southern Idaho. The Telluride Power Company 
claims that it is prepared to spend several million dollars in the 
completion of its Idaho plans. General Superintendent A. L. 
Woodhouse. of this Company, announces that the main plant of 
the Telluride Company will be constructed near the confluence of 
the Malad and Snake Rivers and will furnish 10,000 horsepower 
to a line to run east and west across southern Idaho. The Sho 
shone Company is backed by Kohn Brothers. Its plant is on the 
Malad River at Salmon Falls. A. 

SAN FRANCISCO, CAL.—The Yosemite Power Company has 
been incorporated with a capital stock of $10,000,000. John Hays 
Hammond, who is at the head of this new corporation, plans to 
absorb two of the largest power companies in northern California. 
The Tuolumne Light & Power Company and the Tuolumne River 
Power Company, which is controlled by eastern capitalists, among 
whom is Chas, D. Shaw, a Maine timber man. These two com- 
panies have a total capacity of 100.000 horsepower. which exceeds 
by 60.000 horsepower the largest electric corporation on the Coast. 
Jointly, the two companies own and control practically all the 
upper Tuolumne watershed. A. 
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January 14, 1911 
ELECTRIC RAILWAYS. 


(Special Correspondence.) 
STOCKTON, CAL.~—The San Joaquin Electric Railway has 
applied for a franchise over McKinley Avenue, which reaches to 
the water front and would give the new line a considerable freight 
A. 


business. 
PIERRE, S. D.—-The Omaha & Western Iowa Traction Com- 


pany has been incorporated with a capital stock of $180,000. The 
incorporators are C. W. Brown, M. E. Gallian, C. D. McDonauf, 
D. J. Avery and J. S. Sebree. 

CLEVELAND, O.—Owing to the fact that the Wall Street in- 
terests refuse to advance money to the Cleveland Railway Com- 
pany unless the fare is raised from three to five cents, it is possible 


that this change may be made. 

SAN FRANCISCO, CAL.—H. D. Connick, chief assistant of the 
City Engineer, reports that construction work on the Geary Street 
municipal electric road will begin in March. It is proposed to 
secure coaches constructed entirely of steel, of the most improved 
type, and fitted for a “pay-as-you-enter” system. 

AUSTIN, TEX.—The Austin Street Railway Company has just 
been reorganized and its capital stock increased to $1,250,000. It 
will make important extensions and improvements to its city elec- 


tric street railway system. The incorporators of the reorganized 
- William G. Bell and 


company are R. C. Story of Boston, Mass.: 
W. H. Folts of Austin. D. 

HIBBING, MINN.—Duluth and eastern capitalists will con- 
struct an electric road to Chisholm, Mountain Iron, Buhl, Virginia, 
Eveleth and Gilbert, to be extended later on to Nashwauk, Bovey, 
Colerain and Grand Rapids. The electric power will be furnished 
by the Great Northern Power Company of Duluth. The cost of 
construction is estimated at 1,250,000. C. 

KANSAS CITY, MO.—The City Council has passed an ordi- 
nance granting to the Intercity Viaduct & Freight Railway Com- 
pany a thirty-year franchise for an electrical switching system in 
the North End wholesale district. The Intercity Viaduct never 
has been a paying proposition, but with the switching system in 
connection it is believed that investors will soon begin to realize. 
The viaduct connects Kangas City. Mo., and Kansas City, Kans. 
It is a mile long and cost nearly 32,000,000. 

GUANAJUATO, MEX.—Arrangements are being made by a 
French syndicate, represented by E. Brunel, French consular repre- 
sentative at Irapuato, Mex., for the construction of an extensive 
system of interurban electric railways in the State of Guanajuato. 
The syndicate is negotiating for the purchase of the street rail- 
ways of the city of Guanajuato, an offer of $600.000 Mexican cur- 
rency having been made Gov. Obregon Gonzales, the principal 
owner, for the property. The syndicate has already acquired the 
concession for the construction of the Morelia & Tacambaro Rail- 
way, the grade for which is partly finished. It is planned by Mr. 
Brunel and associates to construct a system of electric railways 
to unite the cities of Leon, Guanajuato and Irapuato. More than 
sixty miles of track will be built, exclusive of the street railway 
systems İn the three cities which the syndicate is arranging to 
obtain control. The syndicate pledges itself to expend not less 
than $4,000,000 gold in the fulfillment of the project. D. 


TELEPHONE AND TELEGRAPH. 


(Special Correspondence.) 
ELK CREEK, WIS.—The Elk Creek Telephone Company has 
P. 


incorporated with a capital stock of $8,000. 
FREMONT, WIS.—The Fremont Telephone Company has in- 
corporated with a capital stock of $7,000. P. 
CORNELL, WASH.—The Enterprise Telephone Company has 
been organized to build a line seven miles long. P. 
ALLERTON, IOWA.—The Allerton Telephone Companay has 
been incorporated with a capital stock of $10,000. P 
MONTICELLO, ILL.—The Piatt County Telephone Company 
has increased its capital stock from $10.000 to $50.000. Z. 
SEARGENT BLUFFS, IOWA.—The Woodbury County Tele- 
phone Company will operate a telephone exchange here. C. 
ELKADER, IOWA.—The Roardman-Wagner Telephone Com- 
panay has been incorporated with a capital stock of $1,600. P. 
FERGUS FALLS, MINN.—The Edwards Telephone Company, 
E. M. Nelson secretary, has been organized to construct a telephone 
System in the town of Friberg and adjoining townships. C. 
OENAVILLE, TEX.—The Oenaville Rural Telephone Company 
has been incorporated with a capital stock of $1.000, The incor- 
Z. 


porators are T. P. Aycock, J. 8. Ross and W. S. Elliott. 
OKLA.—The Good Service Telephore Company 


LEXINGTON, 
has been incorporated with capital stock of $15.000. The incor- 
M. Abernathy and R. P. Wyne, of Lexington; J. L. 
Z. 


Porators are E, 
Abernathy, Purcell; and W. F. Wiley, Oklahoma City. 


SHE LBYVILLE. ILL.—E. M. Harwood has sold his interests 
in the properties of the Shelby County Telephone Company to Dr. 
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W. J. Eddy. Mr. Harwood will continue as manager until Feb- 
Z. 


ruary 1, 1911. 


KYLE, TEX.—A temporary organization of the Kyle Telephone 


Company has been effected. A committee composed of J. W. Wood, 


of San Marcos, and C. F. Heidenrich and T. F., Harwell, of Kyle, 
was appointed to take over and hold the exchange property here 


recently built by G. T. Howe, of Buda, until a permanent organi 
Z. 


zation can be arranged. 

GREENSBURG, IND.—The proposed consolidation of the Bell 
and Independent telephone companies in this city has been aban- 
doned, and the agreement papers returned to each company. The 
Bell company is now looking for suitable quarters in which to locate 
an exchange and install new switchboards. New lines radiating 
from this city seven miles in all directions will be built. 


SAVANNA, ILL.—Directors of the Carrol] County Independent 
Telephone Company voted $29,000 for improvements in the city. 
Of this amount $15,000 will be used to erect a new double build- 
ing, two stories in height. The switchboards and general offices 
of the company will occupy the upper floor. The sum of $14,000 
has been allotted for the purchase of a new central-energy switch- 

Z. 


board and other equipment. 
CERRO GORDO. ILL.—The Cerro Gordo Telephone Company 


has finished the work of placing its lines underground and other 
The changes {n- 


improvements to its properties costing $15,000 

clude a new switchboard costing $82.500. The officers of the com- 
pany are: President, Dr. Oscar Yarnell, Decatur; vice-president, 
George H. Eckard, Decatur: secretary, Melvin Welty, Cerro Gordo 


treasurer, B. F. Huff, Cerro Gordo; and business manager, A. C 
Z. 


Doyle, Cerro Gordo. 
MARQUETTE, MICH.—Improvements under way by the Mich- 
igan State Telephone Company include new copper circuits from 
Menominee to Powers; Menominee to Escanaba; Escanaba to Mar- 
quette; Marquette to Munising, and Marquette to Negaunee and 
Ishpeming. The switchboard at Gladstone has been rebuilt. The 
line is being extended at Escanaba to Wells, a suburb. The cables 
from Calumet will lead, when finished. to Centennial, Wolverine, 
Ahmeek, Copper City, Mohawk and Lake Linden. Z. 


ELECTRICAL SECURITIES. 


Contrary to the expectations of many, the regular January 
rise in values was again realized this year, and although the mar- 
ket was not so active as during the corresponding weeks of last 
year there was a marked improvement over the preceding week. 
Although the two greatest interests of the country—transportation 


` and steel—are held in check awaiting action of the Interstate 


Commerce Commission and all the great industrials and trading 
corporations are in a similar state of suspense pending decisions 
by the Supreme Court. a great volume of business is being done. 

According to a statement made in the New York Nwn, in the 
past two years the sale of securities by subsidiary companies of 
American Telephone and Telegraph has been a feature of public 
utility financing. In addition to the $34,000,000 bonds and notes sold 
by the Pacific Telephone & Telegraph Company there was sold in 
1909, 25,000,000 bonds of the New York Telephone Company and in 
1910, 25,000,000 more. In 1910 also there were sold $10.000,000 
notes of the Western Telephone Company and $10,000,000 bonds of 
the Southern Rell Telephone Company. In the same period also 
the Western Union has been acquired by the American Telephone 
& Telegraph. Altogether the Company has a record of greater ex- 
pansion in the past two years than has any other. 

South Side Elevated books close January 21 to 26, inclusive, 
for the annual meeting, January 26. 

The Empire District Electric Companv’s gross earnings for 
December, 1910, increased sixteen per cent over November. 

The annual meeting of the Brooklyn Rapid Transit Company 
will be held at noon, January 27, in Brooklyn, Books closed January 
10, and will reopen the day succeeding final adjournment of the 


meeting, 
trafic for 1910 was 44,369,249, 


Northwestern Elevated total 
3o14; daily average, 121,559, against 113,809: increase, 


against 41.559.574; Á 
6.81 per cent. December traffic of 3.936.662 fares exceeded ali pre- 


vious records, 
Gross earnings of Boston Elevated in December did something 


to atone for the unsatisfactory November increase. The December 
gain of $63,000, or slightly better than five per cent, compared with 
an increase in November of 10,100, or but 0.82 per cent, and a 
$44.00. or three and onehalf per cent increase in October. The 
December increase almost duplicates the September advance in 


gross of $64,800, 
The Pacific Tele; hone and Telegraph Company, one of the 


largest subsidiaries of the American Telephone and Telegraph Com- 
and operating on the Pacific corst, has sold $5.000,N000 two- 


pany, 
vear five per cent gold coupon notes to Bond & Goodwin, who have 
by é a 


resold the entire issue at private sale, largely to institutions in New 
York, New England and the West. The notes were issued to pro 
vide for new construction during the present year, 


DIVIDENDS, 
American Light & Traction Company; common quarterly divi- 
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dend of two and one-half per cent; common (stock) dividend of two 
and one-half per cent; preferred quarterly dividend of one and one- 
half per cent, all payable February 1. 

Boston Elevated; regular semi-annual dividend of three per 
cent; payable February 15 to stock of record February 4. 

East St. Louis & Suburban; preferred quarterly dividend of one 
and one-quarter per cent, payable February 1. 

Gary & Interurban Railway Company; regular quarterly divi- 
dend of one per cent, payable January 10 to stock of record January 1. 

Pacific Coast Power Company; regular semi-annual dividend of 
two and one-half per cent and an extra dividend of one-half of one 
per cent on the common stock; regular semi-annual dividend of 
three per cent on the preferred; all dividends payable January 16 
to stock of record January 6. 

Railway & Light Securities Company; preferred semi-annual 
dividend of three per cent; common semi-annual dividend of two 
per cent, both payable February 1. 

Standard Underground Cable Company; regular quarterly divi- 
dend of three per cent, an extra dividend of three per cent, and a 
special dividend of five per cent, payable January 11 to stock of 
record January 5. 


CLOSING BID PRICES FOR EI.ECTRICAL SECURITIES ON THE LEADING EX- 
CHANGES AS COMPARED WITH THE PREVIOUS WEEK. 


NEW YORK. 

Jan. 9. Jan. 2 
Allis-ChalmerS COMMON ........ cc cece ccc cece eee ees atenveees 8 
Allis-Chalmers preferred ........ 0.0 ceca c cece cee ceeectscaseee 29 27 
Amalgamated Copper sie oie tiace bs awe eu weed ede Fw se Macca ee pba les 65% 614% 
American Tel. & Cables vic c wii 04 SACRA a aoe RE H hvo Pwee 83 *78 
American: Tel. & Tels occas aise as Ge ks Ee BEE wet ee ERs 14154 140 
Brooklyn Rapid Transit .....sssssssssessesespessesosnrereseo T5% 74% 
General BlectriC ssi i aki dee peated bh a Ks Gs a we SEE eae 151% 151% 
Interborough-Metropolitanm COMMON ....... ccc ccc we ee certs 197% 191% 
Interborough-Metropolitan preferred ....0.... ccc cece eee eeeee 547% 5314 
Kings County Electric ec ccis osiincc 85 bie Gs be bO8K Rede ae OOM 123 123 
Mackay Companies (Postal Telegraph and Cables) common.. 92 90 
Mackay Companies (Postal Telegraph and Cables) preferred. 74% 74% 
Manhattan Elevated .......essssssssesssesocessossossecssoses, 140 13814 
Metropolitan Street Railway ....... cece cence cece cence cee eees *18 *18 
New York and New Jersey Telephone...........0eececeeeeees 103 103 
U. S. Steel “COMMON i sien d eines Oren he Fh ON Ne de WEE hb ERIE ES T41% 42% 
U. S. Steel preferred........ GaSe acts aoe cic wen vs vel a cea aN a eal te oe 118% 116% 
Western Union ........... bia RSS SRSA cate Ue pe BARS GRACE OE 75 721 
Westinghouse Common ,„.esesosessesesrnsosesoossoessoserasre. 64 651% 
Westinghouse preferred ....... ccc cece cc eee ee ene c ener eeeas 100 115 

*Last price quoted. 
BOSTON. 

Jan. 9. Jan. 2 
American Tel & Tel sadews eden rien e ober doswewa da ceee tas 141% 14014 
Edison Elec, Tluminating ...... 0.0... ccc ccc ce eee eee nee 280 280 
General Electri ct «:cgisd eosina a lee Ree aie ia een SR RRR Ree 15144 151% 
Massachusetts Electric common ............ccccceecareccees 18 18 
Massachusetts Electric preferred ..... ccc cee ee cee cece eens 84% 85 
New England Telephone ........... ccc cece cece eee eect eeeee 138 138 
Western Tel. & Tel. common.............000000- ee eee ere 17 17 
Western Tel. & Tel. preferred. ...... cc. cee ene 91 91% 

PHILADELPHIA. 

Jan. 9. Jan. 2 
American Railway .........cceee eens ee re ee ee ee eee 42 42 
Electric Company of America..........c.cc cece eee e ee ee eees 11% 11% 
Electric Storage Battery common............ cece eee teens 49 lg 48 
Electric Storage Battery preferred............ ccc cece eens 49% 48 
Philadelphia Electric 65 eae diss aro sided ei eiece ey as dab oe Vik ee Re We a as 16% 16 
Philadelphia Rapid Transit ........ 0... 0. ccc cee ee ee cee eee 194 185% 
Philadelphia Traction ci cscesex uu sek heb 6 A BV ee SS 84 82% 
Union Traction ......... E tacts ees Ces ey GS N SRO 44% 43 

CHICAGO. 

Jan. 9. Jan. 2. 
Chicago Railways, Series 1....... 0... 0 ccc cee eee ee eens 95 97 
Chicago Railways, Series 2.......... ccc ccc cee twee eee enee 24 25 
Chicago Subway > 4c Sale wad die HE 64% 6 eho ad ee RE EON 4 4 
Chicago Telephone .. ii408i eee s4U Ris wa awe heen we CORRES ees 120 120 
Commonwealth Edison .,...... ccc cece cece eee vec ccces ee ee 113% 113% 
Metropolitan Elevated Common  ......... ccc eee cece eee eeeees 21 221% 
Metropolitan Elevated preferred ..........ceeee08- ‘gio tial Rk 6N 68 
National Carbon common ....... ccc cee ee ce cee teen ete nae 117 118 
National Carbon preferred ........ ccc cc cece ee eee tree ee eae 115 115 


PERSONAL MENTION. 


R. L. JOHNSTON, superintendent of the Light Department of 
the Northern Ohio Traction & Light Company, of Akron, O., was a 
visitor at the Chicago Electrical Show this week. 


H. W. CHASE, commercial manager of the Union Gas & Elec- 
tric Company, of Cincinnati, O., has resigned to accept a position 
with the Central Station Development Company of Cleveland. 


C. R. LAUB, of Morris, Ill., has been made district manager 
and superintendent of the electrical department for the territory 
including Wilmington, Gardner, Dwight, South Wilmington, Odell, 
Mazon and Coal City. 


RALPH S. POWLEY, auditor and general passenger agent of 
the Toledo, Fostoria & Findlay Traction Company, recently resigned 
to enter the insurance business. Mr. Powley has been connected 
with the Traction Company for the past six years. 


ROBERT MATHER, chairman of the board of directors of the 
Westinghouse Electric & Manufacturing Company, is at present on 
a trip abroad. He will spend a large part of his time in examina- 
tion of the properties of the foreign Westinghouse companies. 

M. B. CHASE has resigned his position in the detail and 
supply sales department of the Westinghouse Electric & Manu- 
facturing Company, at its Boston office, to accept the position of 
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New York manager for the Sangamo Electric Company of Spring: 
field, Ill. Mr. Chase’s offices will be in the Hudson Terminal 
Building. ; 


A. N. FOX, manager of the publicity department of the Benjamin 
Electric Manufacturing Company, Chicago, has been elected chair- 
man of the ‘Round Tablers,” a newly organized group of advertising 
men. The body meets once a week in the rooms of the Chicago 
Advertising Association for the purpose of a systematic study of the 
various phases of trade publicity. 


P. F. LYONS has, since the first of the year, been established 
as western representative of the National India Rubber Com- 
pany, with offices in the People’s Gas Building, Chicago. Mr. Lyons 
enjoys an unusually large acquaintance among the electrical men of 
the west, gathered during the twelve years he has covered this 
territory for his company. 


F. G. BOLLES. recently commercial engineer of the Allis- 
Chalmers Company, has purchased the entire interest of C. A. Tup- 
per in the patents and exclusive sales agencies controlled by the 
Reliance Engineering & Equipment Company, Milwaukee, and has 
incorporated the Alliance Engineering & Sales Company, with 
$50,000 capital, to carry on that branch of the business. The con- 
sulting work will be retained by the old company under the man- 
agement of Mr. Tupper. 


REGINALD A. FESSENDEN was the subject of a recent injunc- 
tion issued at the request of several Pittsburg capitalists, with the 
professed object of preventing him from interfering with the issu- 
ance of patents in which they were financially interested. Prior to 
the injunction, a party of men surrounded the wireless station at 
Brant Rock, and tried to seize papers from Mrs. Fessenden, who 
was there alone at the time. Mrs. Fessenden secured help by means 
of a wireless telegraph set in the station and prevented the at- 
tempted seizure of her husband's patents and papers. 


CHARLES L. BENJAMIN, advertising manager of the Cutler- 
Hammer Manufacturing Company, Milwaukee, Wis., is the author 
of a splendid article entitled “Electric Helps in All Fields” which 
forms a prominent part of the supplement to the Evening Wisconsin, 
of December 31, 1910. Mr. Benjamin has presented a remarkable 
survey of the universality of the use of efficient electrical ap- 
pliances made in Milwaukee. Upon reading this article it is a 
question as to the direction in which pride should be most in- 
dulged—whether Mr. Benjamin should be proud of his achieve- 
ment, or Milwaukee proud of its possessions of so illimitable an 
opportunity through its manufacturing industry to add to the re- 
sources of the world. ) 


H. A. BENEDICT, electrical engineer of the United Traction 
Company, Albany, N. Y.. was tendered an informal dinner at the Ten 
Eyck in that city, on the evening of December 31, by some of his 
associates in Central New York. Mr. Benedict left the United 
Traction Company on January 1 to assume his new duties as 
Superintendent of Equipment of the Public Service Railway Com- 
pany, Newark, N, J. The following were present and tendered 
Mr. Benedict their sincere regrets at his leaving and expressed 
their best wishes for his success in his new position: J. P. Barnes, 
Syracuse Rapid Transit Company: W. J. Harvie, Utica & Mohawk 
Valley Railway Company: F. J. Doyle, Schenectady Railway Com- 
pany; E. S. Fassett, United Traction Company: Chas. H. Smith, 
United Traction Company; M. C. Carpenter, United Traction Com- 
pany, and H. N. Ransom, C. F. Scott, and C. E. Barry, of the Gen- 
eral Electric Company. 


OBITUARY. 


S. MAYS BALL, Atlanta correspondent of the ELECTRICAL 
REVIEW AND WESTERN ELFcTRIciAN, died at his home in Atlanta 
on December 11, 1910, after an illness of only a few days. Mr. 
Ball was in his thirty-seventh year and was the son of the late 
Major George C. Ball. He was born in Montgomery, Ala., but spent 
most of his life in Atlanta. Mr. Ball for years had been one of the 
South’s best known writers, possessing a brilliant intellect, which 
the leading publications of the country were quick to recognize. 
He was widely known in Atlanta and as a member of the Capital 
City Club enjoyed a marked popularity, and his untimely death 
brings genuine sorrow to a host of friends and acquaintances. 
He received his schooling at the University of Alabama, going 
direct to Atianta, where he opened The Railway Supply House. 
Soon after embarking in business his health failed and he spent 
four years in the West recuperating. Upon his return to Atlanta 
he gave up active business and entered newspaper work. He was 
a valued correspondent, familiar with electrical affairs in the great 
Southland, an exponent of the progress being made there, and his 
conscientious attention to detail will be sadly missed. He is 
survived by his mother and two sisters, Miss Elise Ball, of At- 
lanta, and Miss Sue Allen Ball. 


PROPOSALS. 


POST OFFICE, HILLSDALE, MICH.—The office of the Super- 
vising Architect, Washington, D. C. will receive sealed bids until 
February 3 for the construction, complete (including plumbing, gas 
piping. heating apparatus, electric conduits and wiring), of the 
United States post office at Hillsdale, Mich.. in accordance with 
drawings and specifications, copies of which may be obtained from 
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'C. A. Barhydt and others with a capital stock of $50,000. 
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the custodian of site at Hillsdale, Mich., or at the Supervising Ar- 


chitect’s office. 
POST OFFICE, WATERTOWN, WIS.—The office of the Super- 


vising Architect, Washington, D. C., will receive sealed bids until 
February 7 for the construction, complete, (including plumbing, gas 
piping, heating apparatus, electric conduits and wiring), of the 
United States post office at Watertown. Wis., in accordance with 
drawings and specifications, copies of which may be obtained from 
the custodian of rhe site at Watertown, Wis., or at the Supervising 


Architect’s office. 

POST OFFICE, HOLDREDGE, NEB.—The office of the Super- 
vising Architect, Washington, D. C., will receive sealed bids until 
February 2, 1911, for the construction (including plumbing, gas 
piping, heating apparatus, and electric conduits and wiring), of 
the United States post office at Holdredge, Neb., in accordance 
with the drawings and specifications, copies of which may be had 
from the custodian of the site at Holdredge, Neb., or at the Super- 


vising Architect's office. 


FOREIGN TRADE OPPORTUNITIES. 

(From Daily Consular and Trade Reports issued by the Bureau 
of Manufactures, Washington, D. C. In replying to the Rureau 
for information, mention should be made of the file number.) 

NO. 60188 WIRELESS TELEGRAPH INSTALLATIONS.—Con- 
sul General John P. Bray, of Sydney, Australia, has forwarded pro- 
posals, specifications, and general conditions for the Installation 
of wireless telegraphy at Thursday Island, Australia, and Port 
Moresby, Papua (New Guinea). Tenders will be received until 
March 14, 1911, by the deputy postmasters general at the capitals 
of the six States, and the High Commissioner for the Common- 
wealth of Australia, 72 Victoria Street, Westminister, London, 


England. 
HYDRAULIC IMPROVEMENTS.—The Ministry of Public 


Works, of Italy, has authorized the expenditure of about $70,000 
for hydraulic works in the provinces of Bari, Naples, Lucca, Venice, 
Ferrara, Forli, Milan, Belluno, and Ravenna. American builders 
of hydraulic machinery should communicate with the Ministero 


dei Lavori Pubblici, at Rome, Italy. 


NEW PUBLICATIONS. 


WASHING AND COOKING TESTS OF COAL.—The tests 
described in this booklet were carried on between July 1, 1908 
and June 30, 1909, and form part of the investigation of mineral 
fuels carried on by the United States Geological Survey. The 
general purposes of making the tests was (1) to determine the 
possibility of improving the quality of various coals by washing, 
so as to make them available for the production of coke, and (2) 
to determine the feasability of making coke in beehive ovens 


from these coals. 
NAVY DEPARTMENT REPORTS.—Annual reports for 1910 


have been issued by the Bureaus of Navagation, Construction and 
Repair, Yards and Docks, and Ordnance of the Navy Department. 
These are concerned principally with routine matters. A list of 
the vessels in the Navy is included in the report of the Bureau 
of Construction and Repair. The Chief of the Bureau of Naviga- 
tion states that all enlisted electricians in the Navy are now 
supplied by the two electrical classes maintained at Brooklyn 
and Mare Island. The training in these schools is so good that 
electricians in the service find no difficulty in securing remuner- 
ative employment on shore, and seldom re-enlist. 


NEW INCORPORATIONS. 


CLEVELAND, O.—The Modern Electric Company has been in- 
corporated with a capital of $5,000. Incorporators are S. J. Deutsch. 


F. Bernstein, S. J. Rothschilds. 

MANGUM, OKLA.—The Mangum Electric Company has been in- 
corporated with a capital of $200.000. The incorporators are E. S. 
Bessey, L. Rutherford and John C. Keys. 

DENVER, COLO.—The Gas & Electric Furnace Company has 
been incorporated with a capital of $200,000 by W. W. Linninger, 
J. C. Pelton and C. C. Donaldson, of this city. 

SAN FRANCISCO, CAL.—The Sierra Incandescent Lamp Com- 
pany has been incorporated here by W. H. Taylor, E. H. Fosdick, 

A. 

CHICAGO, ILL.—The Interstate Electric Company has been 
incorporated with a capital of $2,500 to do electrical contracting. 
The incorporators are C. J. Huff, George M. Hornecker and Mrs. 


M. B. Huft. 


PEORIA, ILL.—The Peoria Electric Fixture Company has 


been incorporated with a capital stock of $2.400 to manufac- 


ture and deal in electrical fixtures, gas and electric supplies. The 
John L. Palmer and A. G. 


incorporators are E. J. Abersol, 

Walsh. Z. 
LAPORTE, IND.—The Laporte Meter Company has filed articles 
of incorporation, the capital stock is $150,000. The object of the 
Incorporation is to manufacture electric and gas meters and other 
electric and gas devices. Directors are: V. P. Wilkins, Emmett 
Scott and E. H. Scott. S. 
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INDUSTRIAL ITEMS. 
THE MITCHELL-RAND MANUFACTURING COMPANY has 
mailed to the trade calendars for the year 1911. 


THE HURLEY MACHINE COMPANY, Chicago, has distrib- 
uted folders bearing a series of comic pictures and advertising 


Thor electric washing machines. 
‘THE CUTTER ELECTRICAL & MANUFACTURING COM- 
PANY has opened a new gales office at 1418 Ford Building, Detroit, 


Mich., which is in charge of C. E. Wise, formerly of the Chicago 


office. 
ELMER P. MORRIS & COMPANY, New York. report a very 
Dur- 


satisfactory condition of business in their export department. 
ing the first week of the year goods were shipped to Japan, the 
Philippines, South America and Australia. 

THE CHICAGO FUSE MANUFACTURING COMPANY, Chi- 
cago, Ill., announces that the above name was adopted by the Com- 
pany on December 31. The concern was formerly known as the 
Chicago Fuse Wire & Manufacturing Company. 

THE PELTON WATER WHEEL COMPANY. San Francisco, 
Cal., announces that on January 1 its offices, which were formerly 
located at 1099 Monadnock Building, were consolidated with the 
works’ office, at Nineteenth and Harrison streets, 

THE FAIRMOUNT ELECTRIC & MANUFACTURING COM- 
PANY, Philadelphia, Pa.. announces that its offices and plant have 
been moved to a new building at 2203 and 2205 Pearl Street. All 
correspondence should be addressed to this new office, 

THE WAYNE ELECTRIC MANUFACTURING COMPANY. St. 
Louis, Mo., has mailed attractive calendars advertising its electric 
motors, The phrase, “Wagner Quality,” is made use of and the 
same general style is followed out that his been charactersitic of 


Wagner advertisements. 

THE ELMER P. MORRIS COMPANY, New York, N. Y. has 
been awarded the contract for furnishing 500 posts for tungsten 
park lighting of the city of New York. About half of these are 
of a new type and will be used for the lighting of the transverse 
roads through Central Park, and the balance for regular installa- 


tions. 

THE WESTINGHOUSE ELECTRIC & MANUFACTURING 
COMPANY hag just received an order for one 100-kilovolt-ampere 
three-phase, sixty-cycle, 480-volt, 900-revolution-per-minute, belted- 
type generator, a two-panel switchboard and several induction mo- 
tors to be shipped to the Mina Mexico Company, Tonichi, Sonora. 


Mexico. 
THE GENERAL INCANDESCENT LAMP COMPANY, Cleve- 
land, Ohio, has published a folder bearing the salutation: “I am 


Glad to See You G. I.” The folder contains a little story in which 
are summarized the advantages of G. I. lamps, and on the last 
page is a list of forty-two representatives of the General Incan- 
descent Lamp Company. : 

"THE WESTINGHOUSE ELECTRIC AND MANUFACTURING 


COMPANY, Pittsburg, Pa., has issued the Westinghouse Diary for 
1911. This is one of the most valuable reference memorandum 
books distributed, and it is growing constantly in favor among those 
receiving it. A system of expense-account shects makes the new 


diary particularly valuable to traveling men. 
THE EMERSON ELECTRIC COMPANY, St. Louls, Mo., has 


issued Bulletin No. 3141 on single-phase induction motors ranging 
in size from one-tenth to one-fifteenth horsepower jin rated 
size. Another bulletin. No. 3708, describes the two styles of 
lathes designed for the requirements of dentists. Both of there 
stvles of lathes are furnished with chucks and polishing and 


grinding wheels. 

THE BRISTOL COMPANY, Waterbury, Conn., catalogs in its 
recently issued Bulletin No. 130, a complete line of the standard 
Bristol pyrometer outfits and also states that in addition to these a 
variety of special equipments may be furnished to order, The 
bulletin is well illustrated and contains a number of sample scales, 
specimen charts and photographic reproductions of smoked charts 


and semi-transparent smoked charts. 

THE FORT WAYNE ELECTRIC WORKS, Fort Wavne, Ind. 
has recently issued Bulletin No. 1122 on small motors for opera- 
tion on direct-current circuits. and motors for alternating current. 
A list of applications for the motor is given and same of these are 
illustrated. One of the novel uses to which these motors may be 
put is shown in an illustration of a one-thirtleth horsepower motor 
belted to a mechanically tilted photographic developing tray. 


THE BRISTOL COMPANY, WATERBURY, CONN., has mailed 
to the trade its new Bulletin No. 130, in which is included de- 
scriptions and lists of both indicating and recording electric pyrom- 
eters. The catalog contains also explanations of the special pat- 
ented features as, for instance, the basic patents on means of 
compensating readings of thermo-electric pyrometers for chanves 
in cold-end temperature. A partial list of more than 700 users 
of Bristol pyrometers {is given in the bulletin. 

THE LORD MANUFACTURING COMPANY, which succeeded 
to the business of the Manufacturing Denartment of the Lord 
Electric Company on June 1, 1910, just closed the vear 1910, with 
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more business on hand, and with a better record than the manu- 
facturing or railroad department of the Lord Electric Company 
had ever before made. Its business during the year has covered 
nearly every country on the globe. The growth of this company’s 
business is most gratifying, anc the results most satisfactory. It 
has added on its books the largest number of customers in 
its history. Its business has become more general: a larger num- 
ber of products being constantly called for by far, than during any 
previous year. This company hegins the year 1911 with sufficient 
. business in hand, and contracts for future delivery, to keep busy 
for several months. 


THE SANGAMO ELECTRIC COMPANY, Springfield, Ill., an- 
nounces that a New York office has been opened in the Hudson 
Terminal Building, with M. B. Chase as New York manager, in 
charge. The New York office will be fully equipped from both 
an engineering and sales standpoint so that a large part of the 
work, especially that for devices to meet the special conditions 
formerly referred to the Factory will be handled direct from New 
York. A new Factory is practically completed at Springfield 
which will enable the Sangamo Company to take care of 
their very rapid increasing business. The above company is dis- 
tributing a series of bulletins showing the elements of its mer- 
cury-flotation ampere-hour and watt-hour integrating meters. The 
detailed drawing illustrating the non-spillable mercury chamber 
should be of interest to meter superintendents. Some of the 
meters of the type described have been sent to Manila, P. I. 
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THE ALLIANCE ENGINEERING & SALES CO., Milwaukee, 
Wis., lists in Bulletin No. 100 several concerns with which it has 
contracts for the exclusive sale of Alliance products in Wisconsin 
and the Michigan Peninsula. The company will supply nearly any- 
thing that may be required in the mechanical, electrical or hy- 
draulic field. 


DATES AHEAD. 


Chicago Electric Show. Coliseum, Chicago, Ill., January 7-21, 

Indiana Engineering Society. Annual meeting, Indianapolis, 
Ind., January 12, 13 and 14. 

Electrical Contractors’ Association of New York State, Annual 
meeting, Albany, N. Y., January 16. 

Wisconsin Electrical Association. 
waukee, Wis., January 18-19. 

National Independent Telephone Association. Annual Con- 
vention, Chicago, Ill., January 18-19. 

Canadian Electrical Association. 
Toronto, Can., January 20. 

Minneapolis Electrical Show, Minneapolis, Minn., January 26, 
February 4, 

Philadelphia Electric Show. Philadelphia, Pa., February 13-27. 

Iowa Electrical Association. Annual meeting, Davenport, Iowa, 
April 19, 20 and 21. 


Annual convention, Mil- 


Special general meeting, 


Directory of Electrical and Allied Engineering and Scientific Societies 


(Published in the second issue of each month.) 


ALABAMA LIGHT AND TRACTION ASSOCIATION. Secretary 
G. S. Emery, Mobile, Ala. 

AMERICAN ASSOCIATION OF ELECTRIC MOTOR MANUFAC: 
TURERS. Secretary, W. H. Tapley, 29 West Thirty-ninth 
Street, New York, N. Y. 

AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF 
SCIENCE. Secretary, L. O. Howard, Smithsonian Institution, 
Washington, D. C. 

AMERICAN ELECTRIC RAILWAY ASSOCIATION. Secretary, H. 
C. Donecker, 29 West Thirty-ninth Street, New York, N. Y. 
Affiliated societies: American Electric Railway Accountants’ 
Association, secretary, H. E. Weeks, Davenport, Iowa; Amer- 
ican Electric Railway Claim Agents’ Association, secretary, 
B. B. Davis, Columbus Railway & Light Company, Columbus, 
O.; American Electric Railway Engineering Association, sec- 
retary, Norman Litchfield, New York, N. Y.; American Electric 

' Railway Transportation and Traffic Association, secretary, H. 

C. Donecker, 29 West Thirty-ninth Street, New York, N. Y.; 
American Electric Railway Manufacturers’ Association, secre- 
tary, George R. Keegan, 2321 Park Row Building, New York, 
N. Y. 

AMERICAN ELECTROCHEMICAL SOCIETY. Secretary, J. W. 
Richards, South Bethlehem, Pa. 

AMERICAN ELECTROTHERAPEUTIC ASSOCIATION. Secretary, 
John Travell, 17 East Eleventh Street, New York, N. Y. 

AMERICAN FOUNDRYMEN’S ASSOCIATION. Secretary, Richard 
Moldenke, Watchung N. J. 

AMERICAN INSTITUTE OF CHEMICAL ENGINEERS. Secretary, 
John C. Olsen, Polytechnic Institute, Brooklyn, N. Y. 

AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS. Secre- 
tary, Ralph W. Pope, 29 West Thirty-ninth Street, New York, 
N. Y. 

AMERICAN INSTITUTE OF MINING ENGINEERS, Secretary, 
Rossiter W. Raymond, 29 West Thirty-ninth Street, New York, 
N. Y. 

AMERICAN IRON AND STEEL INSTITUTE. Secretary, W. J. 
Filbert, 30 Church Street, New York, N. Y. 

AMERICAN MATHEMATICAL SOCIETY. Secretary, F. N. Cole, 
50 West One-Hundred-and-Sixteenth Street, New York, N. Y. 

AMERICAN PHYSICAL SOCIETY. Secretary, Ernest Merritt, Cor- 
nell University, Ithaca, N. Y. 

AMERICAN RAILWAY MASTER MECHANICS’ ASSOCIATION. 
Secretary, J. W. Taylor, Old Colony Building, Chicago, Il. 
AMERICAN ROENTGEN-RAY SOCIETY. Secretary, G. C. John- 

son, 514 Bijou Building, Pittsburg, Pa. 

AMERICAN SOCIETY FOR TESTING MATERIALS. Secretary, 
| Edgar Marburg, University of Pennsylvania, Philadelphia, Pa. 
AMERICAN SOCIETY OF MECHANICAL ENGINEERS. Secre- 

tary, Calvin W. Rice, 29 West Thirty-ninth Street, New York, 
N. Y. 

AMERICAN SOCIETY OF CIVIL ENGINEERS. Secretary, Charles 
Warrent Hunt, 220 West Forty-seventh Street, New York, N. Y. 

AMERICAN SOCIETY OF ENGINEERING CONTRACTORS. Sec- 
retary, Daniel J. Hauer, 13-21 Park Row, New York. N. Y. 

AMERICAN SOCIETY OF MUNICIPAL IMPROVEMENTS. Sec- 


retary, A. P. Powell, 239 West Thirty-ninth Street, New York, 
N. Y. 

ARKANSAS ASSOCIATION OF PUBLIC UTILITY OPERATORS. 
Secretary, J. E. Cowles, Hot Springs Light and Railways Com- 
pany, Hot Springs, Ark. 

ARKANSAS INDEPENDENT TELEPHONE ASSOCIATION. Sec 
retary, Charles F. Speed, Texarkana. Ark. 

ASSOCIATION OF EDISON ILLUMINATING COMPANIES. Sec- 
retary, N. T. Wilcox, Lowell, Mass. 

ASSOCIATION OF EDISON PURCHASING AGENTS. Secretary, 
A F. Frassee, Edison Electric Illuminating Company, Brook- 
yn, N. Y. 

ASSOCIATION OF ELECTRIC LIGHTING ENGINEERS OF NEW 
ENGLAND. Secretary. W. H. Cole, Waltham, Mass. 

ASSOCIATION OF ENGINEERING SOCIETIES. Secretary, Fred 
Brooks, 31 Mills Street, Boston, Mass. 

ASSOCIATION OF IRON AND STEEL ELECTRICAL ENGINEERS. 
Secretary, James Farrington, La Belle Iron Works, Steuben- 
ville, O. i 

ASSOCIATION OF RAILWAY ELECTRICAL ENGINEERS. Sec- 
retary, J. Andreucetti, Chicago & Northwestern Railroad, Chi- 
cago, Il. 

ASSOCIATION OF RAILWAY TELEGRAPH SUPERINTEND- 
ENTS. Secretary, P. W. Drew, Minnesota, St. Paul & Sault 
Ste. Marie Railroad, Chicago, Ill. 

CALIFORNIA ELECTRIC RAILWAY ASSOCIATION. Secretary, 
L. E. Pioda, Oak and Broderick Streets, San Francisco, Cal. 

CALIFORNIA STATE ASSOCIATION OF ELECTRICAL CON- 
TRACTORS. Secretary and treasurer, F. V. Meyers, 502 Grant 
Building, San Francisco, Cal. 

CANADIAN ELECTRICAL ASSOCIATION. Secretary, T. S. Young, 
Confederation Life Building, Toronto, Canada. 

CANADIAN STREET RAILWAY ASSOCIATION. Secretary, Acton 
Burrows, 157 Bay Street, Toronto, Ca»ada. 

CENTRAL ELECTRIC RAILWAY ASSOCIATION. Secretary, 4. 
L. Neereamer, Traction Terminal Building. Indianapolis, Ind. 

CENTRAL ELECTRIC TRAFFIC ASSOCIATION. Secretary, J. T. 
Brittson. Chicago, South Bend & Northern Indiana Railway 
Company, South Bend, Ind. 

CLEVELAND ELECTRICAL LEAGUE. Secretary, H. H. Cudmore, 
Brilliant Electric Company, Cleveland, O. 

COLORADO ELECTRIC CLUB. Secretary, C. F. Oehlmann, P. O. 
Box 922, Denver, Colo. 

COLORADO ELECTRIC LIGHT, POWER AND RAILWAY ASSO- 
CIATION. Secretary, F. D. Morris. Colorado Springs, Colo. 

CONNECTICUT STATE STREET RAILWAY ASSOCIATION. 
Secretary, F. W. Poole. Bridgeport, Conn. 

ELECTRIC CLUB OF CHICAGO. Secretary, F. S. Hickok, Mar- 
quette Building, Chicago, Il. 

ELECTRICAL CLUB OF CALIFORNIA. Secretary, Russell D. Hol- 
abird, Argonaut Hotel. San Francisco, Cal. 

ELECTRICAL CONTRACTORS’ ASSOCIATION OF INDIANA. 
Secretary, George Skillman. Indianapolis. Ind. 

ELECTRICAL CONTRACTORS’ ASSOCIATION OF NEW YORK 
SATE. Secretary, George William Russel], Jr., 25 West Forty- 
second Street, New York, N. Y. 


January 14, 1911 


ELECTRIC VEHICLE AND CENTRAL STATION ASSOCIATION 
Secretary, H. T. Sands, 139 Pleasant Street, Malden, Mass. 
ELECTRIC VEHICLE ASSOCIATION OF AMERICA. Secretary, 


C. E. Firestone, Columbus Buggy Company, Columbus, O 
ELECTRICAL CONTRACTORS’ ASSOCIATION OF STATE OF 
Secretary, Ernest S. Cowle, 1613 Grand Avenue, 


MISSOURI. 
Kansas City, Mo. 

ELECTRICAL CREDIT ASSOCIATION OF CANADA, LIMITED. 
Secretary, William R. Staveley, Royal Insurance Building, 


Montreal, Canada. 
ELECTRICAL CREDIT ASSOCIATION OF CHICAGO. Secretary, 
Frederick P. Vose, 1343 Marquette Building, Chicago, Ill. 


ELECTRICAL CREDIT ASSOCIATION OF PHILADELPHIA. Sec- 
retary, John W. Crum, 1324 Land Title Building, Philadelphia, 


Pa. 
ELECTRICAL CREDIT ASSOCIATION OF THE PACIFIC COAST. 
Secretary, Albert H. Elliott, Harding Building, San Francisco, 


Cal. 
ELECTRICAL CREDIT SOCIETY OF NEW YORK. Secretary, 
New York, N. Y. 


Franz Neilson, 80 Wall Street, 
EMPIRE STATE GAS AND ELECTRIC ASSOCIATION. Secretary, 


Charles H. B. Chapin, 29 West Thirty-ninth Street, New York 

ENGINEERING SOCIETY OF WISCONSIN. Secretary, W. G. 
Kerchoffer, 32 Vroman Building, Madison, Wis. 

ENGINEERS’ CLUB OF PHILADELPHIA. Secretary, W. P. Tay- 
lor, Philadelphia, Pa. 

ENGINEERS’ SOCIETY OF MILWAUKEE. Secretary, R. H. Pink- 
ley, Plankington House, Milwaukee, Wis. 

ENGINEERS’ SOCIETY OF WESTERN PENNSYLVANIA. Secre- 
tary, Elmer K. Hiles, 2511 Oliver Building, Pittsburg, Pa. 
FLORIDA ELECTRIC LIGHT AND POWER ASSOCIATION. Sec- 

retary, H. C. Adams, West Palm Beach, Fla. 
FRANKLIN INSTITUTE. Secretary, R. B. Owens, 15 South Sev- 


enth Street, Philadelphia, Pa. 
GEORGIA SECTION, NATIONAL ELECTRIC LIGHT ASSOCIA- 


TION. Secretary, H. M. Corse, Columbus, Ga. 

ILLINOIS ELECTRICAL CONTRACTORS’ ASSOCIATION. Secre- 
tary, M. N. Blooment.ial, Chicago, II! 

ILLINOIS INDEPENDENT TELEPHONE ASSOCIATION. Secre- 
tary, C. A. Camp, Henry, Il. 

ILLINOIS STATE ELECTRIC ASSOCIATION. Secretary, H. E 


Chubbuck, Mayer Building, Peoria, Il. 
ILLUMINATING ENGINEERING SOCIETY. Secretary, Preston S 
Millar, Engineering Socteties Building, 33 West Thirty-ninth 


Street, New York, N. Y. 
INDEPENDENT TELEPHONE ASSOCIATION OF MISSISSIPPI 
Secretary and treasurer, J. B. Shannon. New Albany, Miss. 
INDEPENDENT TELEPHONE ASSOCIATION OF TEXAS AND 

LOUISIANA. Secretary, C. A. Shock, Sherman, Tex. 
INDIANA ELECTRIC LIGHT ASSOCIATION. Secretary, J. V. 
Zartman, Indianapolis, Ind. 


INDIANA ENGINEERING SOCIETY. 
mann, 43 Union Trust: Building. Indianapolis, Ind 


INDIANA. INDEPENDENT TELEPHONE ASSOCIATION. Secre- 
tary, Walter J. Uhl, Logansport, Ind. 
MUNICIPAL ELECTRI- 


INTERNATIONAL ASSOCIATION OF 
CIANS. - Secretary, Frank P. Foster, Corning, N. Y. 

IOWA ELECTRICAL ASSOCIATION. Secretary, L. D. Mathes, 
Union Electric Company, Dubuque, Iowa. 

IOWA INDEPENDENT TELEPHONE ASSOCIATION. Secretary 


W. J. Thill, Des Moines, Iowa. 
IOWA STREET AND INTERURBAN RAILWAY ASSOCIATION. 


Secretary, George M. McCartney, Des Moines, Iowa. 
KANSAS GAS, WATER, ELECTRIC LIGHT AND STREET RAIL- 


WAY ASSOCIATION. Secretary, James D. Nicholson, New- 


ton, Kan. 
KENTUCKY INDEPENDENT TELEPHONE ASSOCIATION 


retary, W. G. Turpin, Henderson, Ky. 
MAINE ELECTRICAL ASSOCIATION. Secretary, F. D, Gordon, 


Lewiston, Me. 
MAINE INDEPENDENT TELEPHONE ASSOCIATION. Secretary 


Secretary, Charles Brass- 


Sec- 


M. E. Crow, Houlton, Me. 
MASSACHUSETTS ELECTRIC LIGHTING ASSOCIATION. Sec- 
retary, M. L. Fahey, 84 State Street, Boston, Mass. 
S N. Secre- 


MASSACHUSETTS STREET RAILWAY ASSOCIATION 
tary, Charles S. Clark. 70 Kilby Street, Boston, Mass. 


MASTER CAR BUILDERS’ ASSOCIATION. Secretary, J. W. Tay 
lor, 390 Old Colony Building, Chicago, III. 

MICHIGAN ELECTRIC ASSOCIATION. Secretary and treasurer 
Herbert Silvester, Detroit, Mich. 

MICHIGAN INDEPENDENT TELEPHONE ASSOCIATION. Sec- 
retary, A. A. Burch, Battle Creek, Mich. 

MINNESOTA ELECTRICAL ASSOCIATION. Secretary-treasurer, 
T. C. Gordon Little Falls, Minn. 

MISSISSIPPI ELECTRICAL ASSOCIATION. Secretary, J. Abbott, 

Jackson Electrical Railway, Light & Power Company, Jackson, 


Miss. 
MISSOURI ELECTRIC, GAS, STREET RAILWAY AND W ATER 


WORKS ASSOCIATION, Secretary, N. J. Cunningham, Spring- 
field, Mo. 
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MISSOURI INDEPENDENT TELEPHONE ASSOCIATION. Secre- 


tary, George W. Schwerer, Windsor, Mo. 
MUNICIPAL LIGHTING ASSOCIATION OF MASSACHUSETTS. 
Secretary, J. C. Norcross, Reading, Mass. 
NATIONAL ACADEMY OF SCIENCES. Secretary, Arnold Hague 
United States Geological Survey, Washington, D. C. 
NATIONAL ARM, PIN AND BRACKET ASSOCIATION. Secretary, 


J. B. Magers, Madison, Ind. 
NATIONAL ASSOCIATION OF COTTON MANUFACTURERS. 
Secretary, C. J. H. Woodbury, Boston, Mass. 
NATIONAL DISTRICT HEATING ASSOCIATION. Secretary, D. 
L. Gaskill, Greenville, O. 
NATIONAL ELECTRIC CREDIT ASSOCIATION. Secretary, Fred- 
eric P. Vose, 1343 Marquette Building, Chicago, Ill. 
NATIONAL ELECTRIC LIGHT ASSOCIATION. Secretary, T. C 


Martin, 33 West Thirty-ninth Street, New York, N. Y 
NATIONAL ELECTRICAL CONTRACTORS’ ASSOCIATION OF 
THE UNITED STATES. Secretary, N. H. Morton, 41 Martin 


Building, Utica, N. Y. 
NATIONAL ELECTRICAL INSPECTORS’ ASSOCIATION. Secre 


tary, T. H. Day, 27 Pine Street, Hartford, Conn. 
NATIONAL INDEPENDENT TELEPHONE ASSOCIATION. Sec- 

retary, J. B. Ware, McCormick Building, Chicago, Il. 
NEBRASKA ASSOCIATION OF INDEPENDENT TELEPHONE 

COMPANIES. Secretary, Charles H. Hood, Lincoln, Neb. 
NEBRASKA ELECTRICAL ASSOCIATION. Secretary, Frank Me- 


Master, Beatrice, Neb. 
NEW ENGLAND ELECTRICAL CREDIT ASSOCIATION. Alton F 


Tupper, 84 State Street, Boston, Mass. 
NEW ENGLAND SECTION, NATIONAL ELECTRIC LIGHT ASSO- 
CIATION. Secretary, L. D. Gibbs, 39 Boylston Street, Boston, 


Mass. 
NEW ENGLAND STREET RAILWAY CLUB. Secretary, John J. 


Lane, 12 Pearl Street, Boston, Mass, 
, Secretary, G. H. Guy, 


NEW YORK ELECTRICAL SOCIETY. 
Engineering Societies Building, 29 Thirty-ninth Street, New 


York, N. Y. 
NEW YORK RAILROAD CLUB. Secretary, H. D. Vote, 95 Liberty 


Street, New York, N. Y. 
NEW YORK STATE INDEPENDENT TELEPHONE ASSOCIA- 
TION. Secretary, R. Max Katon, Niagara Falls, N. Y. 
NORTH DAKOTA INDEPENDENT TELEPHONE ASSOCIATION. 
Secretary and treasurer, L. C. Kane, Kensal, N. D. 
NORTHWEST ELECTRIC LIGHT AND POWER ASSOCIATION 
Secretary, N. W. Brockett. Cataract Building. Seattle, Wash. 
OHIO ELECTRIC LIGHT ASSOCIATION. Secrecary, D. L. Gaskill, 
Greenville, O. 
OHIO INDEPENDENT TELEPHONE ASSOCIATION. 
Ralph Reamer, Columbus, O. 
ELECTRICAL AND STEAM 


OHIO SOCIETY OF MECHANICAL, 
ENGINEERS. Secretary, F. E. Sanborn, Ohio State University 


Secretary, 


Columbus, O. 
OKLAHOMA ELECTRIC LIGHT, RAILWAY AND GAS ASSOCIA- 
TION. Secretary, Galen Crow, Guthrie, Okla. 
OLD-TIME TELEGRAPHERS’ AND HISTORICAL ASSOCIATION. 
Secretary, Frank J. Sherrer, 195 Broadway, New York, N. Y. 
ORDER OF THE REJUVENATED SONS OF JOVE. 
M. Van Vliet, Monadnock Block, Chicago. Il. 
PACIFIC COAST ELECTRIC VEHICLE ASSOCIATION. Secretary 
. San Francisco, Cal. 


A. H. Halloran, 901 Atlas Building 

PENNSYLVANIA ELECTRIC ASSOCIATION. Secretary, Van 
Dusen Rickert, Pottsville, Pa. 

PENNSYLVANIA STATE INDEPENDENT TELEPHONE ASSO- 
CIATION. Secretary, H. E. Bradley, 135 South Second Street, 
Philade!phia, Pa. 

PENNSYLVANIA STATE STREET RAILWAY ASSOCIATION. 


T Secretary, Charles H. Smith. Lebanon, Pa. 
PIKE'S PEAK POLYTECHNIC SOCIETY. Secretary, E. A. Sawyer 


Colorado Springs, Colo. 
PITTSBURG ELECTRIC BOOSTERS’ CLUB. Recording Watt- 
meter, O. R. Rombach. 919 Liberty Avenue, Pittsburg, Pa. 
RAILWAY ELECTRIC SUPPLY MANUFACTURERS’ ASSOCIA- 

TION. Secretary, J. Scribner, General Electric Company, Chi- 
cago, Ill. 
RAILWAY SIGNAL ASSOCIATION, Secretary, 
Bethlehem, Pa. 
UNITED STATES MILITARY TELEGRAPH 


Mercury, Roy 


C. C. Rosenberg, 


SOCIETY OF THE 
CORPS. Secretary, David H. Bates, 658 Broadway, New York, 
N. Y. 
PROMOTION OF ENGINEERING EDUCA- 
Ithaca, 


SOCIETY FOR THE 
TION. Secretary, H. H. 


N Y. 
SOCIETY OF AUTOMORILE ENGINEERS. 
Churchward, 30 Church Street. New York. N Y. 
SOCIETY OF WIRELESS TELEGRAPH ENGINEERS. Secretary, 
D. Forbes, 96 Franklin Street, South Framingham, Mass. 


E. . , 
SOUTH DAKOTA INDEPENDENT TELEPHONE ASSOCIATION 


Secretary-treasurer, E. R. Buck, Hudson S. D 
AND GAS ASSOCIATION. Sec- 


SOUTHWESTERN ELECTRICAL . 
retary, W. B. Head. Stephensville, Tex. 
STREET RAILWAY ASSOCIATION OF THE STATE OF NEW 


Norris, Cornell University. 


Secretary, Alexander 
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YORK. Secretary, J. H. Pardee, J. G. White & Company, New 
York, N. Y. 

TELEPHONE SOCIETY OF NEW YORK. Secretary, T. H. Law- 
rence, Eighteenth Street and Irving Place, New York. N. Y. 
TEXAS INDEPENDENT TELEPHONE ASSOCIATION. Secretary, 

Leon Spencer, Gainesville, Tex. 

UNDERWRITERS’ NATIONAL ELECTRIC ASSOCIATION. Sec- 
retary Electrical Committee, C. M. Goddard, 141 Milk Street, 
Boston, Mass. 

UTAH SOCIETY OF ENGINEERS. Secretary, W. C. Ebaugh, Uni- 
versity of Utah, Salt Lake City, Utah. 

VERMONT AND NEW HAMPSHIRE INDEPENDENT TELE- 
PHONE ASSOCIATION. Secretary-treasurer, E. B. Seeley, St. 
Johnsburg, Vt. 
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VERMONT ELECTRICAL ASSOCIATION. Secretary, A. B. Mars: 
den, Manchester. Vt. 

WASHINGTON SOCIETY OF ENGINEERS. John C. Hoyt, 1330 
F Street, Washington, D. C. 

WESTERN ASSOCIATION OF ELECTRICAL INSPECTORS. Sec- 
retary, W. S. Boyd, 125 Monroe Street, Chicago, Ill. 

WESTERN SOCIETY OF ENGINEERS. Secretary, J. H. Warder, 
Monadnock Block, Chicago, Ill. 

WISCONSIN ELECTRICAL ASSOCIATION. Secretary, John S. 
Lake Geneva. Wis. 

WISCONSIN INDEPENDENT TELEPHONE ASSOCIATION. Sec- 
retarv, J. C. Crowley, Jr., Superior, Wis. 

WISCONSIN STATE TELEPHONE ASSOCIATION. 
Paul J. Weirich, Monroe, Wis. 


Secretary, 


RECORD OF ELECTRICAL PATENTS. 


Issued (United States Patent Office) January 3, 1911. 


980,183. SYNCHRONOUS DYNAMO-ELECTRIC MACHINE. Jens. 
Bache-Wiig, Edgewood Park, Pa., assignor to Westinghouse 
Electric & Manufacturing Company. Filed February 3, 1910. 
The poles of a synchronous motor are provided with copper 
bars set in peripheral transverse slots. The bars constitute 
parts of a closed-circuit winding, the bars near the edges of 
the polar projections being of lower resistance than those near 
the centers. 


980,200. SECTION BREAKER AND INSULATOR. Wiliam T. 
Carns and Troy L. Brown, Red Jacket, W. Va. Filed May 6, 
1909. A section breaker is composed of two opposed separated 
terminal caps, each having a longitudinal vertical socket for 
the reception of an insulating section, one of the caps having 
spaced extensions projecting from its upper portion, the other 
being formed with spaced extensions projecting from its lower 
portion, the extensions of one member being adapted to longi- 
tudinally overlap the extensions of the other, and the outer 
ends of the caps being provided with means for engaging line 
wires. 


980,221. ELECTRIC SWITCH. Arthur C. Eastwood, Cleveland, 
Ohio, assignor to Electric Controller & Manufacturing Company, 
Cleveland, Ohio. Filed September 27, 1906. Is mounted on a 
supporting frame on which a switch member is pivoted. A 
solenoid mounted on the frame has a plunger connected to the 
switch member, and a stationary laminated contact is mounted 
on the frame and arranged to engage the switch member at a 
point contiguous to its connection with the plunger of the 
solenoid. 


980,256. VILLAGE TELEPHONE POLICE-CALL. George Wash- 
ington Herrick, St. Marys, Pa. Filed March 20, 1908. A police 
call is arranged to operate in connection with the telephone 
circuit. 


980,259. ELECTRIC INDUCTION SMELTING-FURNACE. Karl 
Albert Fredrik Hiorth, Christiania, Norway. iled May 18, 1910. 
An annular furnace groove is combined with a hollow magnet core 
placed inside the furnace. The primary winding is set between 
the hollow core and the furnace groove. 


980,265. ELECTRICAL SYSTEM OF DISTRIBUTION. Albert S. 
Hubbard, Belleville, N. J., assignor to Gould Storage Battery 
Company. Filed December 17, 1908. Covers the combination 
of an alternating-current source, a direct-current source, an 
alternating-current work circuit fed from the former source, a 
motor-generator connecting the sources, and means for varving 
the field strength of the direct-current end of the motor-gen- 
erator, to maintain the speed substantially constant while driven 
from the direct-current side of the system. 


980,286. COIL-RETAINING MEANS. Patrick Kennedy, New York, 
N. Y., and Joseph A. Misland, Bayonne N. J. Filed May 15, 
1909. The method of securing conductors in slots of dynamo- 
electric machines consists in inserting a metallic wedge or key 
in the slot after the coils are in place, and then expanding the 
metal of the wedge or key at intervals, so as to produce lateral 
projections from the main body portion thereof sufficient to 
secure it in its coil-retaining position. 


980,288. TIME-SWITCH. Arthur W. Koiner, Richmond, Va. Filed 
July 9, 1910. A clock dial is provided with a pair of insulating 
dial rings upon which a conducting block is movably mounted. 
A spring hand resting on the block completes the circuit, this 
hand being pushed off the block at a predetermined time and 
the circuit broken. 


980,302. CONTROLLING DEVICE FOR ALTERNATING-CUR- 
RENT MOTORS. David Leonard Lindquist, Yonkers N. Y., 
assignor to Otis Elevator Company, Jersey City, N. J. Filed 
May 26, 1905. An induction motor is provided with a secondary 
resistance, opposing magnets being connected respectively to 
the primary and secondary of the motor, and means controlled 
by the magnets for varying this resistance. 

980,307. BODY FOR ELECTRIC-LIGHT FIXTURES. Wilfrid 


Lumley, East Conneaut, Ohio. assignor to Conneaut Company. 
Filed January 27, 1909. Comprises a central supporting band 
having on its upper face a narrow arched bridge with a receiv- 
ing socket, and on its lower face a second narrow arched bridge 
also provided with a receiving socket, the entire space between 
the inner walls of the supporting band and the inner walls of 
the arches being free from obstruction. 


980.308. EXTENSIBLE LIGHT-FIXTURE. Wilfrid Lumley, East 
Conneaut. Ohio, assignor to The Conneaut Company. Filed 
January 27, 1909. A fixture for electric lights comprises an 
upper Securing plate and a lower supporting member, the upper 
member having a pair of peripheral flanges of variable depth 
extending toward the other member, which other member is 
provided with a bearing edge extending toward the first mem. 
ber and between the two flanges and a plurality of extensible 
tubes adapted to hold electric light wires. 


980.336. AUTOMATIC STREET-INDICATOR. Alexander C. Rich- 
heimer and Paul W. Koch, Chicago, Hl. Filed March 30, 1910. 
A web imprinted with the names of the various streets igs wound 
on rollers which are actuated by solenoids. Means are provided 
for the operation of the solenoid by the conductor. 


980,338. HAULAGE-LOCOMOTIVE. John M. Roan, Dante, Va. 
Filed December 30, 1908. Includes a motor, means for trans- 
mitting motion from the motor to the locomotive, a reel, a 
haulage cable carried by the reel, means for transmitting mo- 
tion from the motor to the haulage cable reel, a second rotata- 
bly mounted reel, an electric-current-conducting cable carried 
on the second reel and means for transmitting motion from the 
motor to the electric cable reel in either direction. 


980.344. TROLLEY. Frank N. Russell, Elmira, N. Y. Filed May 
16, 1910. Bearing blocks are screwed into the openings of a 
trolley fork and journals are mounted in the blocks, a hollow 
bolt passing through the wheel and connecting the blocks to- 
gether, an oil-supplying duct leading into the interior of the bolt 
from the outward side of one of the blocks and ducts leading 
from the interior of the bolt to the bearing surfaces on each of 
the blocks. 


980.356 to 980.359. MULTIPLEX TELEPHONY AND TELEG- 
RAPHY. George Owen Squier, United States Army. Filed No- 
vember 5, 1910. (Dedicated to the public.) These four patients 
relate to the multiplex system described in some detail on page 
97 of this issue. 


980.364. PROCESS OF SEPARATING MERCURY FROM POOR 
ORES BY ELECTROLYSIS. Bela Szilard, Paris, France, as- 
signor to Bela Szilard and Henry Bergerat, Paris. France. Filed 
June 22, 1910. Consists in treating a finely-divided ore with a 
lixiviating agent comprising a mixed solution of sodium chloride 
and calcium sulphide and then subjecting the solution to elec- 
trolytic action. 


980,369. MANUFACTURE OF STEEL. William R. Walker, New 
York, N. Y. Filed January 2, 1909. Consists in treating the 
metal in an open-hearth-furnace or Bessemer converter, then 
withdrawing the steel thus formed into a movable vessel with 
the desired alloy additions. electrically heating the steel in said 
vessel to maintain it in a molten condition and allowing the 
additions to take effect and permit rise of impurities to the sur- 
face and escape of gases, and then pouring direct from the elec- 
trically heated vessel into mold. 


980,380. ELECTRIC SIGNALING APPARATUS. Roy A. Wilhite, 
Indianapolis, Ind. Filed January 6, 1910. A signaling device 
includes three circuits, one of which operates a pair of electro 
magnets. A second circuit is normally closed and a third cir- 
cuit is so arranged that when closed it sends current constantly 
through the magnet. 

980,417. AUTOMATIC-EXCHANGE SELECTOR. Howard . B. 
Holmes, Park Ridge, and Edward B. Craft, Chicago. I., assign- 
ors to Western Electric Company, Chicago, Il. Filed March 8, 
1906. A selector switch comprises a bank of fixed contacts 
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arranged in parallel rows, a group of brushes corresponding 
respectively to the different rows of fixed contacts and elec- 
trically connected in multiple, a movable support common to 
the brushes, means for selectively advancing any of the brushes 
into mechanically co-operative relation to the corresponding row 
of fixed contacts, and means for imparting to the brush support a 
movement of translation to carry the selected brush along the 
corresponding row of fixed contacts, in the plane of its first- 


mentioned movement. 


980,438. LAMP-SOCKET. Henry E. Reeve, New York, N. Y. Filed 
The cap member has a limited portion of one 


May 12, 1908. 
edge turned inward to form one member of a hinge, one of 


the shoulders forming the other member. 

980,465. AUTOMATIC ADJUSTABLE HOLDER FOR TELE- 
PHONE INSTRUMENTS. Frank S. Weyrs, Philadelphia, Pa. 
Filed April 19, 1909. A telephone instrument is mounted in an 
adjustable base, and means are provided for actuating the 
switch hook by revolving the adjustable base. 

980,475. MOTOR-CONTROLLED SWITCH. Alfred James Barlow, 
Tottenham, England, assignor of two-thirds to Electromotor 
Equipment Company, Limited, London, England. Filed Decem- 
ber 4, 1909. This apparatus combines a main motor, a rotata- 
ble member provided with contacts adapted to control the cir- 
cuit, an auxiliary motor directly geared to the rotatable member 

to actuate it, a switch controlling the auxiliary motor, means 
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actuated by the rotatable member of closing the circuit of the 
main motor and means controlled by the switch for maintain- 
ing the first mentioned means in its operative position. 


980,522. MEANS FOR OPERATING BRIDGES AND THE LIKE. 
Daniel Howard Haywood, New York, N. Y. Filed July 26, 1910. 
Means for operating ferry bridges and the like comprise a 
motor for raising and lowering the bridge, a float, means oper- 
ated by the float in its movement to start the motor, and 
means. operated by the bridge in its movement to stop the 


motor. 
980,526. ELECTRIC-RAILWAY SYSTEM. Charles A. Huse, Wil- 
Hamsport, Pa., and Spencer M. Bowman, New York, N. Y., as- 
signors to International Surface Contact Company, Philadelphia, 
Pa. Filed February 3, 1910. A surface-contact railway has two 
electro-magnets mounted one on each side of the collector on 
the car. The front one closes the circuit in the switch boxes 


along the track and the rear one opens it. 


980,540. SYSTEM OF ELECTRIC TRACTION. Owen E. Longs- 
dorf, Crafton, Pa. Filed July 23, 1909. A switch box for a 
surface-contact system contains a series of contact-making 
armatures mounted on pivoted arms. 

980,541. DEVICE FOR CONTROLLING ELECTRIC CIRCUITS. 
Pierre Lorillard, Tuxedo Park, N. Y. Filed January 29, 1907. 
A series of independently movable adjoining switches has means 
attached to the intermediate ones for limiting the movement of 


its neighbors. 
980,557. LOCKING MECHANISM FOR ROTARY SNAP ELEC- 
TRIC SWITCHES. Johann G. Peterson, Hartford, Conn., as- 
signor to Arrow Electric Company, Hartford, Conn. Miled 
September 23, 1910. Includes a locking plate with lugs engag- 


ing a ratchet. 
980,559. ELECTRIC SWITCH. Clarence D. Platt, Bridgeport, 
Conn. Filed May 31, 1910. Has contacts formed of sheet metal, 
with opposed plates, a number of interengaging projections and 
perforations in the plates and binding means co-operating with 


the projections. 
980,566. SPARK PLUG. Albert Schmidt, Flint, Mich, assignor to 
Champion Ignition Company, Flint, Mich. Filed June 9, 1910. 
Relates to details of construction. 
980,580. ELECTRIC-LIGHT ATTACHMENT. James Allan Wil- 
liams, Montreal, Quebec, Canada. Filed June 14, 1909. Consists 
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of a clamp supporting a post and a number of jointed telescopic 


extensions, 
980,598. ILLUMINATING DEVICE FOR OVENS. Thomas Cas- 
Filed April 18, 1910. The doors of 


caden, Jr., Waterloo, Iowa. 
the oven has a peep hole and within the oven is an electric 


lamp. 
980,600. CUTTER FOR CABLE ARMOR AND TUBING. Lewis H. 


Church, Stamford, Conn. Filed April 27, 1907. A tubular cas- 
ing is arranged to grip the armor and permit a cutting tool to 


revolve about it. 
980,613. TELEPHỌNE SYSTEM. William W. Dean, Elyria, Ohio, 

assignor to Dean Electric Company, Elyria, Ohio. Filed July 

31, 1909. The iron core of the receiver-magnet has two wind- 


ings, one in the transmitter circuit and the other in the line 


circuit. 

980,619. LOCKING DEVICE FOR THE RECEIVER-ARMS OF 
TELEPHONES. William R. Ewing, Mars, and Charles P. 
Ewing, Renfrew, Pa. Filed April 29, 1910. The shaft of a 
magneto is arranged to release a locking device for the arm 
when rotated. 

980,620. AUTOMATIC ELECTRIC SWITCHING MECHANISM. 
John James Fanning, Cantley, Quebec, Canada, assignor of 
one-half to Thomas Ferris Nellis, Ottawa, Canada. Filed Feb- 
ruary 17, 1910. An electric track switch. 

980,639. ARC LAMP. Charles A. Hughes, Terre Haute, Ind. Filed 


980,302..--CONTROLLING DEVICE. 


980,288.—TIME SWITCH. 


July 5, 1910. A projecting lantern has means for moving the 
electrode vertically, transversely and laterally for adjustment. 
980,690. TELEPHONE-RENT-COLLECTING DEVICE. Henry R. 
C. Spencer, Granville, N. Y. Filed June 21, 1910. A prepayment 
device, with a number of coin chutes, each electrically con- 


nected to the line. 
980,703. INCANDESCENT LAMP. Elihu Thomson, Swampscott, 


Mass, assignor to General Electric Company. Filed October 12, 
1908. A metal-filament lamp has coiled wire springs for sup- 
porting the filament-holding frame and leading current into 


the filament. 
980,707. MOTOR CONTROL. John F. Tritle, Schenectady, N. Y., 
assignor to General Electric pila aa tee hee T ee 
mprises electro-m etically-controlled switches for 
een a llel and then short-circuiting 


ing portions of resistances in para 
them. 


980,709. 
York, N. Y., assignor to Union Swi 


Swissvale, Pa. Filed July 29, 1909. 
system. 
UG. Peter M. Wilson, Providence. R. I, as- 


980.723. SPARK PL 
ames M. R. Taylor, Providence, R. I. Filed 
er ae RE manner of mounting the 


September 24, 1909. Relates to the 


inner detachable electrode. 
980.763. ELECTRIC FURNACE FOR THE CONTINUOUS EX- 


TRACTION OF ZINC FROM ITS ORES. Eugene Francois Cote 
Filed August 13, 


and Paul Rambert Pierron, Lyon, France. 
1908. Consists of a closed annular retort, a condenser formed 
of the furnace, an 


by a vertical cylinder arranged in the axis 
arranged in the 


upper electrode formed by a block of graphite 
axis of the retort, and a lower electrode placed at the center of 


the condenser. 
FOR FORMING LOOPS FOR SUPPORTING 


167. ACHINE 
gag tie IC LAMPS. John T. Fagan, cae 


FILAMENTS OF ELECTR 
land, Ohio, assignor to National Electric Lamp Company. 


January 29, 1909. Has a gripping tongs and means for giving 
it a forward, a lateral and a turning movement. 


980,770. WIRE-CONNECTOR. Anton Freier, Boston, Mass.. as- 
t Electric Company. Filed January 
an 


signor to Heltzer-Cabo 

1909. A seamless-drawn tube shaped like the figure 8 
adapted to receive the ends of the wires and then twisted. 

980,781. ELECTRIC MELTING FURNACE. Karl Albert Fredrik 


Ralph P. Tuttle, New 


IGNALING SYSTEM. 
ANY. ase tch & Signal Company, 
An electric block-signal 
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Hiorth, Christiania, Norway. Filed July 28, 1909. The large 
sub-divided secondary windings of a transformer are connected 
to the melting chamber, which is of reduced area, to increase the 
resistance, 


980,805. ELECTRIC-LAMP-HOLDING SOCKET. Harry W. Law- 
rence, Denver, Colo. Filed July 24, 1908. A locking socket. 


980,812. AUTOMATIC ELECTRIC CIRCUIT BREAKER. William 
F. Meter and William L. Rideout, Oshkosh, Wis., assignors to 
Electrical Manufacturing Company, Oshkosh, Wis. Filed March 
30, 1908. The solenoid is mounted back of the switchboard and 
its plunger strikes a pivoted hammer passing through the board 
and opening the switch. 


980,830. BATTERY AND HOLDER. George Lewis Patterson, New 
York, N. Y., assignor to Alice C. Patterson, New York, N. Y. 
Filed May 26, 1908. In the top of the battery box are two 
sets-of spring clips, one for engaging the central positive termi- 
nals of the dry cells and the other for contacting with the nega- 
tive cell linings, thus automatically connecting the cells in 
series. 


980,543. MOUNTING OF CONDUCTORS. Karl Schroter, Berlin, 
Germany, assignor to General Electric Company. Filed May 20, 
1910. The process consists in applying to a filament-supporting 
system a protective coating adapted to receive deposits of ma- 
terials expelled from the filament during passage of current 
therethrough and to be removed with them. 


980,844. VOLTAGE REGULATION OF DYNAMO-ELECTRIC AL- 
TERNATING-CURRENT MACHINERY. Michael Seidner, Bud- 
apest, Austria-Hungary, assignor to Aktlengesellschaft Brown 
Boveri & Cie., Baden, Switzerland. Filed July 29, 1910. A 
closed regulating-resistance circuit has alternating-current leads 
connected to equipotential points thereof as regards direct cur- 
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rent and direct-current leads connected to equipotential points 
thereof as regards alternating current. 


980,851. ELECTRIC APPARATUS FOR MEASURING AND INDI- 
CATING SIZES OF TILES, ETC. Wiliam B. Updegraff, New 
York, N. Y. Filed June 17, 1910. A feeler arranged to con- 
tact with an edge of the tile actuates a circuit-closer, which 
moves along a series of contacts and closes one of a set of size- 
indicating circuits. 


980,857. PARTY-LINE TELEPHONE EXCHANGE. Clarence A. 
Anderson, Salina, Kans., assignor to Anderson Electric & Manu- 
facturing Co., Wichita, Kans. Filed February 28, 1910. A lock- 
out system has a selector at central with a series of station- 
gelecting keys, the manipulation of one of which connects a 
power drive to the selector. 


980,863. ELECTRIC SWITCH. George A. Burnham, Saugus, Mass., 
assignor to S. B. Condit, Jr., Boston, Mass. Filed April 25, 
1910. The switch members are of spring metal and the contact 
is made and broken under oil. 


980,865 and 980,866. CONTROLLER-REGULATOR. Cyrus P. 
Ebersole, Keokuk, Iowa, assignor to American Automotoneer 
Company, Philadelphia, Pa. Filed July 8, 1905 and October 11, 
1906. Comprises a stationary zigzag way, a hood rotatably 
mounted over the way and having a housing, and a dog having 
a ball and socket connection in the housing and co-operating 
with the way. 

980,883. TELEPHONE EXCHANGE. Nils Emel Norstrom, Chi- 
cago, Ill., assignor to Anderson Electric & Manufacturing 
Company. Filed February 23, 1909. A device arranged to send 
impulses alternately in opposite directions over a party line, 
has means for breaking the impulses in one direction up into 
very short impulses, and automatically operating means for pre- 
venting selected ones of such impulses from being so broken up. 

980,884. LIGHTNING-ARRESTER. Nils Emel Norstrom, Chicago, 
Ill., assignor to Anderson Electric & Manufacturing Co., Wichi- 
ta, Kans. Filed October 14, 1995. Renewed Angust 28, 1909. 
A carbon block is connected to each line wire and a third one 
to ground and mounted on a spring. 

980.885. CABLE BOX. Nils Emel Norstrom, Chicago, Ill., assignor 
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to Anderson Electric & Manufacturing Co., Wichita, Kans. 
Filed March 22, 1907. Renewed June 15, 1910. Contains a series 
of the arresters described above. 


980,886. TELEPHONE EXCHANGE. Samuel A. Norstrom, Chi- 
cago, Ill., assignor to Anderson Electric & Manufacturing Co., 
Wichita, Kans. Filed November 13, 1905. Renewed February 
10, 1909. A party-line exchange has a device for sending a 
series of impulses over the line, means by which one or more 
cessations of impulses are caused to occur at pre-determined 
points and of specified duration in the series of impulses and 
means by which a station is telephonically connected to the line 
as the result of such cessation of impulses, the particular sta- 
tion so selected being determined by the location of the cessa- 
tion of impulses in the whole series of impulses. 


REISSUE. 


13,189. SIGN. Christie S. Neville, Chicago, Ill. Filed May 9, 1910. 
Original No. 914,064, dated March 2, 1909. A pair of outwardly- 
facing centrally-apertured concave disks, has an electric lamp 
located between the disks and in line with their apertures, a 
reflector located centrally in front of each disk and arranged to 
reflect light rays from the lamp upon the disk surface. 


PATENTS THAT HAVE EXPIRED. 


Following is a list of the electrical patents (issued by the 

United States Patent Office) that expired January 9: 

§12,265. APPARATUS FOR PRODUCING OZONE BY ELEC- 
TRICITY. Emile Andreoli, London, England. 

§12,316. ELECTRIC VALVE CONTROLLER. Charles E. Ongley, 
New York, N. Y. 

512,320. ELECTRIC INCANDESCENT LAMP. John Pell and Carl 
K. McFadden, Chicago Ill. 

512,327. ELECTRICALLY-PROPELLED VEHICLE. James H. 
Rogers and Willard Fracker, Washington, D. C. 

512,331. ELECTRIC CUT-OUT. Albert P. Seymour, Syracuse, 
N. Y. 

512,340. COIL FOR ELECTROMAGNETS. 
York, N. Y. 

§12,373. TROLLEY CUT-OUT. Melancthon Hanford, Malden, Mass. 

512,386. ELECTROMAGNET. Frank R. McBerty, Downer’s Grove, 
Ill. 

512,397. SPARK-REGULATOR FOR DYNAMO-ELECTRIC MA- 
CHINES. Charles E. Scribner, Chicago, Il. 

512,398. APPARATUS FOR TELEPHONE-SWITCHBOARDS. 
Charles E. Scribner, Chicago, I. 

512,399. APPARATUS FOR TELEPHONE-SWITCHBOARDS. 
Charles E. Scribner, Chicago, Jll. 

512,400. AMERICAN DISTRICT ELECTRIC SIGNAL APPARA- 
TUS. Charles E. Scribner, Chicago, Il. 

512,401. DUPLEX ARC LAMP. Charles E. Seribner, Chicago, Ill. 

512,413. TELEPHONE-CALL RECORDER. William B. Thomson, 
Chicago, Il. 

512,422. PRINTING-TELEGRAPH. Emil A. Wirsching, New York, 
N. Y. 

512,424. ALTERNATING-CURRENT DYNAMO. 
Fort Wayne, Ind. 

512,425. CONNECTION BETWEEN SEPARATELY-EXCITED DY- 
NAMOS AND THEIR EXCITERS. 
Wayne, Ind. 

512,444. CLOSED-CONDUIT RAILWAY. Charles J. Kintner, New 
York, N. Y. 

512,448. SOCKET FOR INCANDESCENT LAMPS. 
Pfarr, Jr., Pittsburg, Pa. 

512,454. TIME-INDICATOR FOR TELEPHONES. Charles Stever, 
San Jose, Cal. 

512,464. INCANDESCENT LAMP. 
Pleasant, Mass. 

512,473. SECONDARY BATTERY. Frank K. Irving, New York, 
N. Y. 

512,481 and 512,482. ELECTRIC ARC LAMP. Regina Niewerth, 
Berlin, Germany. 

512,514. ELECTRODE FOR SECONDARY BATTERIES. William 
Morrison, Des Moines, Iowa. 

512,535. ELECTRIC-RAILWAY CURRENT-COLLECTOR. Eben 
M. Boynton, West Newbury, Mass. 

512.567. BATTERY. Wilbur M. Stine, Athens, O. 

512,602. FURNACE FOR HEATING OR WORKING METALS 
ELECTRICALLY. Charles L. Coffin, Detroit, Mich. 

512,603. ELECTRICAL TRANSFORMER OR CONVERTER. 
Charles L. Coffin. Detroit, Mich. 

512,604. APPARATUS FOR ELECTRICALLY WELDING METAL. 
Charles L. Coffin, Detroit.Mich. 

512,612. DEVICE FOR BLOWING OUT SPARKS ON COMMUTA- 
TORS OF DYNAMOS. Hamilton W. Hanahan, Winnsborough, 
S. C. 

512.614. ELECTRIC SWITCH. Jesse L. Hinds, Syracuse, N. Y. 

512,636. REFLECTOR FOR ELECTRIC LAMPS. Joseph W. Turn- 
bull, Pascagoula, Miss. 

512,637 INCANDESCENT ELECTRIC LAMP. 
bull, Pascagoula, Miss. 

512,667. DOUBLE-CARBON ARC LAMP. 
Chicago, Ill. 
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CORONA AND AIR INSULATION. 

The paper presented by Prof. Harris J. Ryan at the 
meeting of the American Institute of Electrical Engineers 
last week, dealing with the facts and thcory of corona and 
the electric strength of air, is a very valuable collection and 
discussion of the available experimental data on the subject 
and an attempt to co-ordinate them upon the basis of the 
lonization theory. | 

Professor Ryan’s idea of the mechanism of the process 
is that the first leakage from a conductor at high potential 
is due to convection by the electrons or minute charged par- 
ticles. In the case of a negatively charged conductor, the 
electrons (which are negative) are expelled from the con- 
ductor; in the case of a positive conductor, they are drawn 
in from the surrounding air. Corona does not appear until 
the energy of these electrons is sufficient to ionize the air 
molecules by impact; as soon as the air is ionized to a con- 
siderable degree it acts like a conductor, since the ions act, 
like those in an electrolyte, to carry the positive and nega- 
tive charges in opposite directions through the electric field. 

The fact that conditions around positive and negative 
conductors are different is evidenced by the work of Wat- 
son, who used continuous high voltages in his experiments 
and thus contributed the necessary supplement to the vari- 
ous researches which have been carried on with alternating 
voltages. The positive corona is uniform and close to the 
surface of the conductor, whereas the negative corona is 
irregular and farther from the surface. Its distance repre- 
sents the corona striking distance, due to ionizing electrons 
projected outward. The positive corona arises from ioniza- 
tion due to electrons coming inward, which culminates next 
to the surface of the conductor. 

Seeondary ionization due to collision is then to be re- 
garded as the fundamental feature of corona formation, ac- 
cording to this theory. It is significant that many of the 
previous results, somewhat contradictory on the face, are 
brought into correlation by the discussion on this basis. 
The irregularities which have been observed are attributed 
to the presence of radioactive emanations, ionized dirt, etc., 
on the negative conductor, which not only influence ioniza- 
tion, but produce local irregularities in the electrice field. 
The critical voltage will be altered by the presence of ra- 


dioactive bodies, by the presence of ionized air such as is 


i -a 


~~ 
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found near waterfalls, and other disturbing factors. For 
similar reasons, the electric strength of air has not a definite 
value, since it depends upon the state of ionization, as well 
as the distance separating the conductors and other physical 


conditions. 


CO-OPERATIVE ADVERTISING. 

At a recent meeting of the Electric Club of Chicago, Mr. 
H. H. Cudmore, president of the Electrical League of Cleve- 
lang strongly endorsed the idea of co-operative advertising 
in daily newspapers upon the part of the electrical interests 
of our big cities. For some time the prominent distributors 
of electrical appliances in Cleveland have subscribed to a 
‘*People’s Electrical Page’’ which has appeared at regular 
intervals in one of the more prominent Cleveland newspa- 
pers. This idea has been carried out for the past two years, 
and it is understood that the returns have been so satisfac- 
tory that it is now intended to go into another newspaper 
and publish this page twice a week. This advertising is par- 
ticipated in by dealers in all kinds of electrical material, and 
by wiremen, repairmen, and the local illuminating company. 

Electrical apparatus has not been considered the sub- 
ject of advertising to the general public, largely because the 
distribution of this material has been through several well 
defined and segregated lines. With the development of nu- 
merous accessories in the shape of domestic utensils, with 
the large increase in the number and improvement in the 
character of reflectors and portable lamps, with the grow- 
ing appreciation of the public with respect to the electric 
fan and similar apparatus, there has grown up in the minds 
of the local dealers in electrical apparatus an appreciation 
of the necessity of appealing more directly to the public. 
This is, of course, good in the long run for the manufacturers 
of this apparatus, but except in those cases where the manu- 
facturers deal directly with the public they have not seen 
the wisdom nor the logic of appealing directly to them no 
more than any other wholesaler or manufacturer dealing 
with any other commodity for ultimate consumption by the 
general public. Certainly there can be no doubt of the pro- 
priety of the local dealers in electrical apparatus appealing 
to the public through the same mediums as other distrib- 
utors of commodities which are used directly by the buying 
public, and just so certain is it that where this advertising 
is published collectively and the advertising character of the 
announcements is embellished by reading material which 
gives further information respecting the manifold uses of 
this apparatus, the benefits will be materially increased. 

The suggestion has been made that the dealers in elec- 
trical appliances in Chicago look into the possibilities of this 
co-operative advertising and the idea will no doubt spread to 
many other of our big cities. As a matter of fact, the idea 
is not new and has been worked out along somewhat similar 
lines in other places. We do not wish to impose nor suggest 
any additional burdens whatever in the shape of advertising 
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upon the manufacturers of electrical material, but it does 
scem that the scheme now being carried out by the Cleveland 
electrical people is worthy of consideration by others simi- 
larly situated in every part of the country, for what we most 
desire is the building up of new business and every time we 
interest a new consumer in the utilization of electrical energy 
we are helping to build up the resources of and the demands 
for material from everyone engaged in the production of 


eleetrical apparatus. 


MEASURING THE SMOKE NUISANCE. 

In a paper read at the Minneapolis meeting of the 
American Association for the Advancement of Science, Prof. 
George B. Frankforter described some experiments in 
which measurements were made of the amount of soot and 
cinders which was precipitated in the city of Minneapolis 
during a period of some five weeks. The amount of this de- 
posit is rather surprising and its quantitative measurement 
gives one a much more definite idea of the amount of smoke 
which is projected into the air in our large cities than any- 
thing else could do. It is stated that one gram of unburned 
carbon fell on each square foot of the city’s surface during 
the time of the experiment. As the areas examined were 
typical of the entire city it will be readily understood that 
the total deposit over the city would mount up into a large 
aggregate, which is stated to be in the thousands of tons. 

In cities of larger extent and denser population than 
Minneapolis one may readily believe that the deposits of 
this kind would be greater and it is very evident in certain 
localities that they are. We have been in the habit of 
thinking of the objections to smoke in terms of health, 
cleanliness and beauty, but the magnitude of these results 
calls our attention to the fact that the smoke represents a 
large value of unburned fuel which is being continually 
wasted. The smoke nuisance therefore represents a direct 
commercial loss, as well as an economic waste from the 
other points of view mentioned. 

A committee of the Cleveland Chamber of Commerce 
has estimated that the damage done in that city amounts 


tu twelve dollars per capita per annum, considered only 
from the point of view of the deterioration of property 


from the dirty deposits and the work in cleaning which 1s 
necessitated at the same time. 

If we consider the actual waste in the value of the 
unconsumed fuel this quantity will be raised to an even 
higher value and its aggregate for every large city would 
amount to many millions of dollars. 

The chief offenders in this respect in every large city 
are the railroads, and pressure should be brought to secure 
the electrification of the terminals, at least, wherever pos- 
sible. Although this country was a pioneer in the electri- 
fication of steam railroads, we are in danger of being left 
behind in this movement, as active efforts are in progress 
in Europe to this end. 
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ELECTRIC COOKING FOR DINING CARS. 

While electric car-lighting has become general in this 
eountry for through service, it is seldom used for short runs, 
unless possibly in Pullman cars. Its use has been furthered 
mainly from considerations of convenience, comfort and ele- 
gance. Its use should be more widely extended from con- 
siderations of safety, as the carrying of tanks of gas becomes 
dangerous in case of a wreck. This danger arises not only 
from gas carried for lighting but also from that carried on 
dining-cars for cooking purposes. 

The necessity of substituting electricity for gas in both 
train lighting and train cooking has been again brought 
forcibly to notice by the accident at Hawes Junction, Eng- 
land, just before Christmas. After the collision the wreck 
was set on fire by the gas carried in the dining car for cook- 
ing purposes and the flames spread to the other cars. 

As this is a matter concerning primarily the safety of 
passengers, steps should be taken by the Interstate Com- 
merce Commission leading up to the final abolition of gas 
for any purpose in train service. Electric cooking today has 
been sufficiently developed so that no difficulties stand in the 
way of its general application for this purpose. The use of 
current involves no danger, especially if the source is a low- 
voltage battery, such as is commonly used for service in train 


lighting. 


DELETERIOUS EFFECTS OF LIGHT UPON THE EYE. 

The two papers presented at the meeting of the New 
York Section of the Illuminating Engineering Society, per- 
taining to glare and ocular discomfort, bring several aspects 
of the physiology of the eye to attention in a way that has 


not been generally considered heretofore. 
In his discussion on glare, Dr. Perey W. Cobb shows 


that this effect is due at least in part to the scattered light 
which is distributed over the retina from any brilliant source 
Which may be in the field of view. That the blinding effect 
of a bright source is not directly due to the sensation pro- 
duced by its own image on the retina is shown by the fact 
that when this image falls upon the blind spot the effect 
is greater than in some of the other cases examined in the 


The entire effect of glare. however, cannot 


experiments. 
Dr. Cobb’s experi- 


be attributed to this scattered light. 
ments indicate that visual acuity is reduced by intense 


sources situated even as far as ninety degrees from the ob- 
ject upon which vision is directed. 

| The theory advanced by Dr. Nelson M. Black as to the 
mechanism of vision supposes that the sensation received 1s 
due to a photo-chemical change in the purple matter of the 
retina, the sensation being proportional to the rate at which 
this chemical change is produced. If the yellow and green 
rays are the most efficient in producing this chemical change, 
the fact that the maximum sensibility of the eye is in this 
Part of the spectrum would be explained. The reduced sen- 
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sibility of the eve after exposure to bright light would also 
be explained, since it would take some time for the forma- 
tion of fresh supplies of the visual purple. 

The theory advanced by Dr. Black gives no explana- 
tion of the ability of the eye to detect different colors since 
the difference in the chemical change in the visual purple 
with frequency of the impinging light is simply one of mag- 
nitude. 

This paper emphasizes the fact that very little if any 
ultra-violet light can penetrate to the retina of the eye; and 
that the activity of such rays in producing ocular discoim- 
fort or disorder of the eye has probably been overestimated. 

These additions to our knowledge of the effect of 
illumination on the eye will contribute very much to a gen- 
eral appreciation of the conditions existing and of the condi- 
tions which should be avoided in the use of artificial illumi- 


nation. 


A SERIOUS ELECTRIC-RAILWAY SITUATION, 

A serious condition of affairs is indicated in the electric- 
railway industry of Massachusetts by the preliminary report 
of the Board of Railroad Commissioners for the nine months 
ending June 30, 1910. Out of seventy-eight companies filing 
reports of operations with the Commissioners, only thirty- 
five paid dividends, and only five paid seven per cent or over. 
One company paid 10 per cent; three, 8.0 per cent; one, 
7.22 per cent; seven, 6.0 per cent; and one, 5.5 per cent. 
Yet the operation of the roads was conducted with high 
administrative skill, the ratio of expenses to earnings being 
0.67, or less than the ratio of six years out of the past nine. 
The cultivation of traffic is evident in an increase in the 
gross earnings per car-mile from 27.19 cents in 1909 to 27.39 


cents in 1910. It is well known that the companies have 


striven hard to economize in operation, but despite their 
efforts, which have been felt from the president's oftice to 


the track department, the expenses per car-mile rose from 


17.8 cents to 18.45 cents. Special efforts have been made to 


fit the car service of large systems to the traffie needs, but 
with all these attempts to offset the increased cost of living 
to the railway, it is a significant result that less than half 
of the companies paid any returns to their stockholders, 
while only five paid what might be called a reasonable re- 
turn-——seven per cent or over. 

Nothing is plainer than that this sort of showing can- 
not continue if the transportation service of the old Bay 
State is to be maintained at its present standard of efticien- 
ey, since money for needed improvements simply cannot be 
secured unless a return which is genuinely attractive to 
eapital is substantially guaranteed. The movement toward 
increased fares and the reduction of free-transfer facilities 
which began three years ago must evidently be carried fur- 
ther, and there ought to be little objection to this on the 


part of the intelligent publie. 
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WISCONSIN ELEOTRICAL CON. 
VENTION. 


OPENING SESSION AT MILWAUKEE, 


(Special Dispatch to the ELECTRICAL REVIEW AND 
WESTERN ELECTRICIAN.) 


MILWAUKEE, Wis., January 18, 1911. 
~The convention of the Wisconsin 
Electrical Association opened here this 
morning at the Hotel Pfister with 
George B. Wheeler in the chair. Pres- 
ident Smith was incapacitated by ill- 
ness. The report of the secretary and 
treasurer was read. The first paper of 
the meeting was one by Ernest Gonzen- 
bach, of Sheboygan, entitled ‘‘Public- 
ity Campaigns.” This considered the 

best methods of reaching the public, 
and was followed by a brief discussion. 
The remaining sessions of the conven- 
tion will be reported in our next is- 
sue. H. E. 


C n 


Rejuvenation of the Sons of Jove in 
Chicago. 

A very enjoyable rejuvenation and 
joviation was held by the Sons of Jove 
in Chicago, under the direction of 
George H. Porter, Statesman for Illi- 
nois; R. M. Van Vleet, Mercury, and 
E. D. Strickland, Assistant to Jupiter. 
A well appointed dinner was discussed 
prior to the initiation of new candi- 
dates and brief remarks were made by 
W. H. Colman, General Electric Com- 
pany; F. S. Hunting, Fort Wayne Elec- 
trie Works; George S. Searing, R. M. 
Van Vleet, George H. Porter, W. A. 
Stacey, W. N. Matthews, Frank L. Per- 
ry, W. L. Womack, David Aitken, 
Glenn Webster, James G. Pomeroy 
and P. R. Boole. 

Forty-two candidates were entered 
into the Order, and a fitting message 
sent to Jupiter. Messages of regret 
were received from John F. Dostal, 
Ninth Jupiter, and from J. Robert 
Crouse, Seventh Past Jupiter. The 
committees included C. A. Howe, mem- 
bership; P. R. Boole, finance; W. S. 
Taussig, banquet; and A. A. Gray, pub- 
licity. The toastmasters were F. P. 
Vose and A. A. Gray. 

Preliminary to the introduction of 
the first speaker, Mr. Vose made an ex- 
cellent address on the features of 
Jovianism and the characteristics 
whieh appertain to the Order for the 
furtherance of good fellowship and the 
development of fraternity throughout 
the eleetrieal industry. 


Meeting of the Indiana Engineering 
Society. 

The annual meeting of the Indiana 
Engineering Society was held in the 
Denison Hotel, Indianapolis, January 
12, 13 and 14. It was well attended, 
the registration being the largest in the 
history of the society. 

In calling the mecting to order Presi- 
dent E. E. Watts congratulated the 
membership for the progress made dur- 
ing the past year and urged that a 
greater effort be made to interest the 
younger men of the profession in the 
society. He pointed out needed legisla- 
tion and advocated that a law be en- 
acted requimng engineers to pass an 
examination. 

An interesting paper was read by 
Frank R. Daniels of Indianapolis, on 
“The Ravages of Electrolysis.” Mr. 
Daniels said that electrolytic action, of 
the kind which in the past, has done 
much damage to underground pipes, 
can be checked and practically elimi- 
nated by careful study of conditions 
and by the application of modern proc- 
esses of insulation and conduction. He 
also said that, owing to the large loss- 
es suffered by electric lines from theft, 
the majority of roads are adopting the 
welded rail bond, instead of the type 
that can be removed and sold. 

Charles A. Tripp, of Indianapolis, 
made a report of the Committee on 
Electrical Advancement. He said that 
a review of the last year’s advances in 
electrical construction was not as great 
as desired, but while little or no new 
inventions had been plaeed on the mar- 
ket the advance in electrical equipment 
had been steady and remarkable, the 
units now being built greatly exceeding 
other years’ products m size and num- 
ber. The development of the tungsten 
light, the introduetion of heating and 
cooking fixtures, and the manufacture 
of larger generators were given as the 
most prominent advances of the year 
in the electrie field. Mr. Tripps said that 
in his opinion it was impossible for 
electricity to compete with gas as a fuel 
except on a rate of two cents a kilo- 
Wwatt-hour. 

Mr. Tripp followed the reading of his 
report by reading a paper on ‘‘Individ- 
ual Eleetrie Drives Applied to Textile 
Mills.” 

The ofticers elected for the ensuing 
year are President, D. T. Luten, In- 
dianapols; vice-president, M. A. Howe, 
Terre Haute; seeretary, Charles Bross- 
mann. Indianapolis. 
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NATIONAL ELECTRIC LIGHT 
ASSOCIATION. 


ANNUAL CONVENTION, NEW YORK, MAY 
29-JUNE 3. NO COLLECTIVE EXHIBIT. 
URGE DEVELOPMENT OF WATER 
POWER. 


The executive committee of the Na- 
tional Electrie Light Association at its 
recent meeting in New York City de- 
cided to hold the annual convention in 
New York City, from May 29 to June 
3, with four days of business sessions, 
in the Engineering Societies Building, 
33 West Thirty-ninth Street. No spe- 
cific hotel headquarters have been es- 
tablished. The recommendation of the 
Exhibition Committee to omit the usual 
collective exhibit was adopted, but it 
is likely that there will be a number 
of individual exhibits by manufactur- 
ers. 

The executive committee discussed 
the question of the development of the 
water-power resources of the country 
and then passed the following resolu- 


tions: 


WHEREAS, the condition of the laws and 
regulations relating to the public lands of 
the United States Government is so com- 
plicated, unsatisfactory and unsettled that 
the financing and commercial development 
of new enterprises in connection with pub 
lic lands is rendered practically impossible; 
and | 

WHEREAS, the immediate development 
of the idle water powers of the nation is of 
importance to the whole people in that it 
brings to immediate use an indestructible 
natural resource that would be otherwise 
Iost or idle, and conserves coal, oil, gas and 
other fuels that are limited in amount and 
not subject to replacement: and 

WHEREAS, the National Electric Light 
Association is particularly interested in the 
situation pertaining to public lands of the 
United States in connection with the de- 
velopment of water powers: and 

WHEREAS, much of the difference of 
opinion upon the subject of water power 
arises from the difficulty of obtaining a clear 
comprehension of all the facts: 

NOW, THEREFORE, BE IT RESOLVED: 
That this Association does respectfully urge 
that a competent commission, composed of 
members of the Senate and House of Rep- 
resentatives of the United States, together 
with other persons familiar with the finan- 
cial and other practical aspects of the situ- 
ation. be appointed with full authority to 
collect the evidence, and for that purpose 
to hold full and complete open hearings in 
different sections of the country; and be it 
further 

RESOLVED: That this Association does 
respectfully urge that such commission be 
appointed at as early a date as possible to 
the end that its meetings may be held be- 
tween the adjournment of the present ses- 
sion of Congress and the reassembling of 
the new Congress in the hope that such 
commission should report upon such reas- 
sembling and Congress be thereby enabled 
to take prompt action in the enactment of 
such laws as will permit the development 
of the natural resources of the country in 
such a manner as shall render them of the 
greatest possible use to all of the people. 


IS—No, 3 


LIGHT 


ORK, May 
XHIBIT, 
\TER 


“the Na- 
On at its 
City de. 
ntion in 
to June 
Sessions, 
uilding, 
NO spe. 
een è- 
ofthe 
e usual 
but it 
urhe 
‘act 


ssal 
if the 
unter 


solt- 


January 21, 1911 


Edwin James Houston. 

= From the earliest days of the prac- 
tical application of discoveries relating 
to electrical phenomena, the name of 
Houston has borne great prominence. 
Associated with Elihu Thomson in the 
invention and development of the 
Thomson-Houston system of arc light- 
ing, Mr. Houston has stamped his name 
and fame indelibly upon all of the rec- 
ords having to do with progress in our 
field. i 

Edwin James Houston was born at 
Alexandria, Va., July 9, 
1844, the son of John Mason 
and Mary (Larmour) Hous- 
ton. He received the degree 
of Bachelor of Arts from the 
Central High School of Phil- 
adelphia in 1864, later re- 
ceiving from the same insti- 
tution the Master’s degree. 
He is an honorary Ph. D. of 
Princeton University. He is 
emeritus professor of phys- 
ical geography and natural 
philosophy in the Central 
High School, emeritus pro- 
fessor of physics of Frank- 
lin Institute, professor of 
physics of the Medico-Chi- 
rurgical College, and also 
engaged as an electrical ex- 
pert and consulting engineer. 

Dr. Houston was a mem- 
ber of the United States 
Electrical Commission and 
chief electrician of the Inter- 
national Electrical Exhibi- 
tion in Philadelphia in 1884. 
He is a member of the 
American Institute of Min- 
ing Engineers, the American 
Philosophical Society and 
many other scientific and en- 
gineering organizations, and 
was president for two terms of the 
American Institute of Electrical Engi- 
neers. 

Dr. Houston has contributed very lib- 
erally to technical literature and his 
bent in this direction is remarkable. 
His work as an author covers a wide 
range of topics and the appended list 
indicates only in part the many con- 
tributions from this versatile mind: 
Outlines of Natural Philosophy; Easy 
Lessons in Natural Philosophy; The 
Electrice Transmission of Intelligence; 
The Measurement of Electric Current ; 
Electricity and Magnetism; Electricity 
One Hundred Years Ago and Today ; 
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Electricity Made Easy; Electro-Dy- 
namic Machinery; Recent Types of Dy- 
namo-Electric Machinery; Elements of 
Physica] Geography, 1878, 1904; Inter- 


mediate Lessons in Natural Philoso- 
phy, 1881; Primers of Electricity, 1884; 


International Electric Exhibition of 


1884; Short Course in Chemistry, 1884; 
Electric Furnaces, 1888; Primers of 
Forestry, 1891; Outlines of Forestry, 


1893; Dictionary of Electrical Words 


Terms and Phrases, 1894; Electric En- 
gineering Leaflets, 1895; Elements of 


EDWIN J. HOUSTON, 
Professor, Inventor, Author. 


Natural Philosophy, 1897; Algebra 
Made Easy (with Arthur E. Kennelly), 
1897; Alternating Currents, 1897, 1906; 
Arc Lighting, 1897, 1906; Electric 
Heating, 1897, 1906; Electric Motors, 
1897, 1906; Electric Railways, 1897, 
1906 ; Electro-Therapeutics, 1897, 1906; 
Incfndescent Lighting, 1897, 1906; 
Magnetism, 1897, 1906; Telegraphy, 
1897, 1906; Telephony, 1897, 1906; Ele- 
ments of Chemistry, 1898; Pocket Elec- 
trical Dictionary, 1898; Interpretation 
of Mathematical Formule, 1898; Elec- 
tricity in Every-Day Life, 1904; Frank- 
lin as a Man of Science, 1906; The Boy 
Geologist. 1907; The Boy Electrician, 
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1907; The Wonder Book of Volcanoes 
and Earthquakes, 1907; Wonder Book 
of the Atmosphere, 1907; The Search 
for the North Pole, 1907; The Discov- 
ery of the North Pole, 1907; Cast 
Away at the North Pole, 1907; In Cap- 
tivity in the Pacific, 1907; Wonder 
Book of Light, 1908; Wonder Book of 
Magnetism, 1908; Five Months on a 
Derelict, 1908; Wrecked on a Coral 
Island, 1908; At School in the Cannibal 
Islands, 1909; A Chip of the Old Block, 
1910. Other works are in preparation 
at the present time. 
SESE On eee 

The Electricity of Rain. 

Extensive observations 
made by G. C. Simpson in 
India lead to the following 
conclusions: (1) The elec- 
tricity brought down by rain 
is sometimes positive and 
sometimes negative. (2) The 
total quantity of positive 
electricity brought down is 
3.2 times the total quantity 
of negative. (3) The period 
during which positively 
charged rain fell was 2.5 


times the period during 
which negatively charged 
rain fell. (4) Treating 


charged rain as equivalent 
to a vertical current of elec- 
tricity, the current densities 
were generally smaller than 
4 X 101° amperes per square 
centimeter, but on a few oc- 
easions greater current den- 
sities, both positive and neg- 
ative, were recorded. (9) 
During periods of rainfall 
the potential gradient was 
more often negative than 
positive, but there were no 
clear indications of a rela- 
tionship between sign of charge on the 
rain and the sign or the potential 
gradient. (6) Negative currents oc- 
curred less frequently than positive 
currents. (7) The charge carried 
by the rain was generally less than six 
C. G. S. electrostatic units per cubic 
centimeter of water, but larger charges 
were occasionally recorded. (8) The 
data do not suggest that negative elec- 
tricity occurs more frequently during 
any particular period of a storm than 
during any other. (9) With rainfall 
of greater intensity than 0.3 millimeter 
per minute the positive charge carried 
was independent of the rate of fall. 
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Ohio Electric Light Association Con- 
vention. 

The executive committee of the Ohio 
Electric Light Association held its an- 
nual meeting at the Chittenden Hotel in 
Columbus, O., January 11. The com- 
mittee selected Cedar Point, O., as the 
place for the next annual conv ention, 
with headquarters at the Hotel Break. 
ers, the time to be Tuesday, Wednes- 
day, Thursday, and Friday, July 25, 26, 
27, and 28, 1911. The excellent enter- 
tainment and large attendance at the 
convention of 1910 induced the commit- 
tee to return to this point for the 1911 


~ convention. 


The convention this year will be even 
more elaborate in the way of program 
and entertainment than that of 1910, 
which was the high-water mark reached 
by State electric conventions in the 
United States. Twelve subjects will be 
considered at this convention, as fol- 
lows: 

‘‘Report of the Committee on Motor 
Applications’’; ‘‘Report of the Commit- 
tee on Electrical Transmission’’; ‘‘Re- 
port of the Committee on Meters’’; 
“Ornamental Street Lighting,’’ by O. 
H. Hutchings, of the Dayton Lighting 
Company; ‘‘Mercury-Are Rectifiers, 
Their Installation and Care,” by J. T. 
Kermode, of the Cleveland Illuminating 
Company; ‘‘Systematie Central-Station 
Records,” by O. B. Reemelin, of the 
Dayton Lighting Company; ‘‘ Motor- 
Driven Refrigeration,” by W. C. An- 
derson, of the Canton Electric Com- 


‘pany; ‘‘Development of a Central Sta- 


tion in Small Cities,” by S. M. Rust, 
Greenville Electric Light and Power 
Company; ‘Pumping Water for Mu- 
nicipalities and for Irrigation by Elec- 
tricity,’’ by B. H. Gardner, of the Day- 
ton Lighting Company; ‘‘The Use of 
Tungsten Lamps in Sign and Outline 
Lighting,” by W. B. Gowdy, East Liv- 
erpool Traction and Light Company. 
One paper by W. E. Richards, of the 
Toledo Railway and Light Company, 
subject to be announced later. There 
will also be report by the Secretary of 
the investigation of insurance rates 
charged in Ohio, and for fire and lia- 
bility. This report will also give the 
money this insurance is costing and 
the losses for the past five vears. 

Tbe association will publish its 
souvenir program as in the past, whieh 
has each year proved a magnificent sue- 
cess, both as a means of creating inter- 
est and in defraving the expenses of 
the convention. 


Three banquets will be given by the 
association on the three nights of the 
convention to all attending, and there 
will be an elaborate entertainment for 
the ladies. Mrs. Clara Turpen Grimes, 
soloist, whose singing was so greatly 
enjoyed during the 1910 convention hag 
consented to return for 1911. 

The committee on general arrange- 
ments consists of E. A. Beckstein, San- 
dusky ; T. D. Buckwell, Toledo, and W. 
J. Hanley, Cleveland, O. 

Full information may be had by writ- 
ing the secretary, D. L. Gaskill, Green- 
ville, O. 

— eee 
Illinois Electrical Contractors’ Asso- 
ciation. 

The annual convention of the Illinois 
Electrical Contractors’ Association was 
held at the Hotel La Salle, Chicago, T., 
Saturday, January 14, with an attend- 
ance larger than at any previous meet- 
ing of this organization. 

The morning session was called to or- 
der hy President Staff promptly at 10 
a. m. This session was given over 
largelv to informal discussions on the 
experiences of the members in han- 
dling time and material work, details 
of estimating, experiences on cost, ete. 
At this session the Association elected 
an additional director as a representa- 
tive to the National Electrical Contract- 
ors’ Association, this action being taken 
in view of the addition of ninety-six 
new members to the State Association. 
President S. E. Staff was unanimousiyv 
elected. 

The morning session was eoneluded 
with the selection of Bloomington, IN., 
as the place for the next meeting in 
June. It was also decided to extend the 
meetings over a period of two days, 
owing to the size of the organization 
and the additional business to be trans- 
acted. 

The afternoon session was in the na- 
ture of a revival meeting. Practically 
every member present was called upon 
to recite his experience in the business 
and to offer suggestions as to the better 
methods to adopt. Several contractors 
gave their experiences as to the hand- 
ling of various materials and the plac- 
ing of them. 

An important phase of this session 
was the comprehensive address of G. M. 
Sanborn, former president of the Na- 
tional Bleetrical Contractors? Associa- 
tion. Mr. Sanborn covered fully the 
various phases of the overhead costs of 
contracting, At this session seven ap- 
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plications for membership were acted 
upon. 

In the evening an informal banquet 
was held in the Palm Room of the 
Hotel La Salle. C. R. Kreider acted as 
toastmaster. The principal speakers 
were Joseph R. Strong, of New York, 
who delivered a very interesting ad- 
dress on “The National Association,” 
and E. MeCleary, of Detroit, who 
spoke on the subject of contracting as 


a business. 
— 7+ o_ 
National District Heating Association. 

The annual meeting of the National 
District Heating Association will be 
held at Pittsburg, Pa., June 6, 7, and 
8, with headquarters at Fort Pitt Hotel. 

The subjects announced are as fol- 
lows: ‘*‘Radiators and Their Treat- 
iment”; Report of the Committee on 
Data,” which will include rates and 
other data pertaining to the heating 
business; ‘‘Report of the Committee on 
Meters”; ‘Report of the Committee on 
Radiation’; ‘‘Results of Measuring 
Station Load by the Venturi and Gen- 
eral Electric Meters’’; “Heating Fran- 
chises,’’ and five other papers, subjects 
to be announced later. 

The secretary of the association is 
D. L. Gaskill, Greenville, O. 

TESO 
New York City Rejuvenation of the 
Sons of Jove. 

A rejuvenation and joviation of the 
Sons of Jove will be held at Reisen- 
Weber’s, Fifty-eigth Street and Eighth 
Avenue, New York City, January 30, 
1911, at 6:30 p. m. The joviation and 
rejuvenation will be in charge of 
George Weiderman, Neptune, and As- 
sistant Statesman Joseph F. Becker, 


1170 Broadway, New York. 
ESSE ey LE 
Plant of Julius: Andrae & Sons Burns. 

On Saturday, January 7, the elec- 
trical supply house of Julius Andrae 
& Sons, Milwaukee, Wis., was almost 
totally destroyed by fire. The stock 
lost is said to be valued at $200,000, 
while the building could not be dupli- 
cated for less than $35,000, 

Work has been commenced on new 
quarters and the Company is at precon 
filling orders as usual. | 

SPEE ED 
Wisconsin Telephone Meeting. 

The annual meeting of the Wisconsin 
State Telephone Association will be 
held at Madison, February 1 and 2. In 
connection with the convention there 
will be exhibits, and arrangements are 
being made for a suitable hall. 


January 21, 1911 


127 


Mail-handling Plant in a New York Post Office. __.. 


Electrically Operated Plant in the Pennsylvania Railroad Station. 


An ingenious and unique electric 
motor-operated mail-handling system, 
installed in the new Post Office Build- 
ing that is being erected in connection 
with the new Pennsylvania Railroad 
station, Manhattan, New York City, 


was started up Saturday night, Novem- 


BY JOSEPH B, BAKER. 
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architectural] plan, in that it stands over 
and astride of the trackage. Directly 
underneath the building are certain 
tracks and platforms appropriated to 
postal use, viz., six tracks adjacent to 
four track platforms, used for outgoing 
and incoming mail trains and for pas- 


train movements. These circumstances 
have made the design of an adequate 
mail-handling scheme an engineering 
problem of extraordinary difficulty, and 
to Mr. Woodwell, of the firm of L. B. 
Marks and J. E. Woodwell, consulting 
engineers, of New York City, is due the 
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VIEW LOOKING EAST FROM MAIN SIGNAL TOWER TOWARD POSTOFFICE BUILDING, SHOWING AT RIGHT AND LEFT THE OVER 
HEAD BELT CONVEYOR STRUCTURES FOR DELIVERING ON THE TWO ISLAND PLATFORMS, 


ber 27, and has since operated substan- 
tially without a hitch and with entire 
satisfaction. 

The Post Office Building, situated 
west of the station, designed as the ter- 
minal of an electric train service 
through the twin tunnels that carry the 
Pennsylvania system under the Hudson 
River in the west, and under the East 
River to Long Island, follows the same 


senger trains containing One or more 
mail cars. The new terminal handles 
no less than forty per cent of the total 
tonnage entering and leaving New 
York City. Further, the layout of the 
station as the terminal of an under- 
ground system has not only meant lim- 
ited space in which to install the means 
of handling the mail, but has also lim- 
ited the time allowable for dealing with 


eredit of solving the problem with en- 
tire success. 

Mr. Woodwell’s achievement is an 
expression of his individuality as a 
systematic and resourceful engineer of 
the modern type, accustomed to large 
enterprises. He had already demon- 
strated special ability in other Govern- 
ment work, notably in the Treasury 


Department. Mr. Woodwell was born 
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at Wells, Maine, January 7, 1874, at- 
tended higħ schools in Massachusetts, 
and graduated from Massachusetts In- 
stitute of Technology in the Depart- 
ment of Mechanical Engineering, the 
youngest member of his class, in 1896. 
The mail-handling problem was en- 
trusted to him by committees repre- 
senting the Pennsylvania Railroad, the 
architects of the station and Post Office 
. buildings (McKim, Mead & White, for 
whom his firm are consulting engi- 
neers), and the Railway Mail Depart- 
ment of the United States Post Office. 
The new terminal possesed the usual 
paraphernalia for handling mail pouch- 
es as found in modern railroad sta- 
tions. Departing mail may be deliv- 
ered, and arriving mail received, in 
connection with the underground trains, 
via a subway twelve feet wide and 
twenty-two feet high running for a dis- 
tance of nearly 1,000 feet east and west 
under one of the tracks, with adequate 
lateral branches. New York City mail, 
brought to the Post Office in wagons, is 
sent down to the basement and track 
levels, and to the subway, by plunger 
elevators, which are also used for lift- 
ing the incoming bags. A large num- 
ber of motor trucks, of 4,000 pounds 
capacity, have been provided, and the 
elevators,’ which are electric motor 
operated, are of sufficient size and ca- 


OVERHEAD BELT TRIPPER IN OPERATION, 
SHOWING CLUTCH FOR AUTOMATIC 
PROPULSION OF TRIPPER. 


pacity to raise and lower loaded trucks 
between the different levels. 

These facilities, which would be 
ample to handle the mail going through 
a good-sized modern railroad station, 
are not sufficient to take care of the 
mail which arrives at, and departs from, 
this metropolitan terminal. Between 
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250 and 300 tons of mail are handled 
daily, comprised in 12,000 to 16,000 
pouches. 

The temporary quarters just now 
available in the Post Office Building 
comprise a ‘‘mailing floor,’’ two feet 
above the level of the private street, a 
‘‘basement’’ one story down, fitted up 
like a group of standard ‘‘R. P. 0.” 
cars and devoted to the repouching, re- 


J. E. WOODWELL CONSULTING ENGINEER 
OF THE MAIL-HANDLING SCHEME. 
sortiig and distribution of the mail, and 
still further down, the track platforms 
on the tunnel level. These three floors 
constitute the location of the plant of 
conveying machinery, which is divided 


into two distinct parts, for handling 


outgoing and incoming mail, respec- 
tively. 

The special equipment for handling 
the outgoing mail, constituting eighty 
per cent of the total tonnage passing 
through this Post Office, consists of 
spiral chutes (with double, triple and 
guadruple compartments), elevators 
and newspaper slides between the dif- 
ferent main levels, and overhead con- 
veyors operating horizontally between 
the basement and the track level, for 
the final delivery of the pouches in the 
cars. The spiral chutes run to all four 
of the postal track platforms and de- 
liver the mail bags, emerging from the 
openings at their lower ends, to motor- 
driven overhead conveyor-belts. Take, 
for example, the progress of a lot of 
bags dropped into one of the double 
chutes: One compartment of this 
chute delivers to a conveyor-belt which 
is continuously moving westward, from 
the foot of the chute, for a considerable 
distance out along the track platform, 
and the other compartment delivers to 
an eastwardly moving belt. We will 


Vol. 58—No. 3 


say that the bags are destined for a 
car standing out in the yard to the west 
of the building. The man in charge 
of loading this car operates a loading 
machine or ‘‘tripper’’ designed to skim 
the bags off the belt and drop them in 
at the door of the car through a flexible 
spout. The tripper consists of a set of 
idler pulleys through which the belt 
runs, and is mounted on a carriage 
with motor-operated,  self-propelling 
gearing, clutches, and control levers 
and buttons, and running on three rails. 
One of the idlers is so arranged above 
the moving belt that a pouch traveling 
along on the belt on reaching the idler 
is caused to ride up over the idler, 
where it is deflected by a guide and is 
delivered into the spout attached to the 
tripper. The only manual operation, 
therefore, is the setting of the tripper 
and the inserting of its spout into the 
door of the car; when this is done, the 
stream of bags pours in at the door of 
the car, there to be, stowed away by 
the car man. 

Incoming mail is handled by a sepa- 
rate plant, affording horizontal trans- 
portation along underneath one of the 
track platforms and delivering to a 
bucket elevator for vertical transporta- 
tion to the upper floors. There are two 
underground conveyor-belts running in 
opposite directions to their common de- 


OVERHEAD CONVEYOR-BELT IN OPERA- 
TION WITH SLIDE SET AT MAIL 
CAR. 


livery point at the foot of the bucket 
elevator. Incoming mail trains are 
shunted to this platform, which is 
equipped with “‘loading stations’’ lead- 
ing to the conveyor. The bags are 
simply thrown from arriving cars on to 
the platform, and dragged or trucked 


to the nearest loading station, which 
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has a trapdoor opening. When a bag 
is thrown in, it lands not on the moving 
belt directly, but on a shelf, from which 
it is automatically delivered to the belt 
by a pneumatically controlled time- 
element apparatus designed to deliver 
the bag at just the right instant to 
one of the rising buckets, to avoid all 
risk of injury by crushing or spilling. 
OVERHEAD BELT CONVEYORS. 

All motors for the eight overhead 
belt conveyors for outgoing mail were 
supplied by the Diehl Manufacturing 
Company, being of the self-enclosed 
type, designed for 650-volt direct cur- 
rent, operating at a normal speed of 675 
revolutions per minute, and arranged to 


crear 


SIDE ELEVATION AND PLAN OF CO-ORDI- 


NATED BELT CONVEYOR AND BUCKET 
ELEVATOR MECHANISM FOR 
HANDLING INCOMING 
MAIL 


secure a speed control of twenty per 
cent above the normal speed by shunt 
field control and a decrease of twenty 
per cent below normal by armature 
Tesistance. The motors are capable of 
developing the following rated horse- 
powers when operating at a maximum 
speed of twenty per cent above normal: 

Track Platform No. 4: West belt, 
73 feet long, 5 horsepower motor; East 
belt, 185 feet long, 714 horsepower 
motor. 

Track Platform No. 8: West belt, 
65 feet long, 5 horsepower motor; East 


belt, 195 feet long, 7% horsepower 
motor. 

Track Platform No. 13: West belt, 
192 feet long, 10 horsepower motor; 
East belt, 60 feet long, 5 horsepower 
motor. 

Track Platform No. 14: West belt, 
192 feet long, 10 horsepower motor; 
East belt, 60 feet long, 5 horsepower 
motor. 

Each of the motors is equipped with 
a Cutler-Hammer inclosed drum-type 
non-reversible, compound controller, 
having no-voltage, overload, and push- 
button release features. The controllers 
are designed for 650-volt operation with 
resistance designed to secure the field 
and armature speed control above men- 
tioned. The controllers and the oper- 
ating features are mounted in pairs 
upon a blue Vermont marble panel hav- 
ing a substantial sheet-iron cabinet lo- 
cated above the controller. In the cab- 


PICTORIAL 


inet are installed a main line switch, 
two motor switches for each motor 
equipment, and overload, no-voltage 
and push-button release coils. The in- 
dividual motor drive for each of the 
eight belt conveyors consists of two re- 
ductions between the motor and the 
eonveyor-belt driving pulley. The first 
reduction between the motor and the 
countershaft consists of a Renolds silent 
chain drive, and the second reduction 
between countershaft and driving pul- 
ley is made with spur gears. The entire 
drive is rigidly mounted upon the struc- 
tural members supporting the convey- 
ors. The bearings of the countershafts 
and the driving pulleys are of the self- 
alining oil-ring type with renewable 
bronze shells and pedestals of cast iron, 
designed with oil pockets, oil fillers, 
brass-mounted oil gauges, and draw-off 
cocks. The shafts are fitted with end- 
thrust safety collars bearing against 
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turned shoulders on the shafting. The 
spur gears are designed with extra long 
hubs keyed to the shaft, each key being 
locked with two cup-set screws. The 
spur gears are of cast steel with cut 
teeth of extra wide face, and the pin- 
ions are of forged steel with teeth cut 
from the solid. The sprockets for the 
chain drive are of cast iron and motor 
pinions of steel, both specially adapted 
for the Renolds chain. The motors are 
mounted on 4 by 6-inch filled and var- 
nished dressed oak skids securely bolted 
to the motor platform. Under each 
motor is placed an oil-tight galvanized- 
iron drip pan extending under the en- 
tire motor and bearings. 

A hand lever operates the controller 
for bringing euch motor to the desired 
speed. In case of abnormal load on the 
motor due to too rapid starting, or to 
clogging of the driving mechanism, the 


overload release coil will cause the 


SECTION OF MAIL-HANDLING EQUIPMENT IN OPERATION. 
solenoid switch to be opened, and this 
switch will not close again until the 
controller lever has been returned to 


the off position. Push-button release 
stations are located along the gangway 
of the conveyor structure for the re- 
spective belts at intervals of approxi- 
mately forty feet. By pressing a but- 
ton at any one of those stations, the 
release coil becomes energized and 
causes the main-line solenoid switch 
to be opened in the same manner as 
for the overload device. In event of 
failure of the current supply, the no- 
voltage release feature is brought into 
action, opening the main-line solenoid 
switch, which protects the motor from 
inrush of current should the current 
supply be restored before the controller 
handle is moved to the off position. 

BUCKET LIFT AND UNDERGROUND BELT 

CONVEYOR. 
The motive power for the bucket lift, 
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including the operation of the belt con- 
veyors under track platform No. 4, the 
pneumatic belt-loading mechanisms and 
valve-control mechanism, is centered 
in a single electric motor drive located 
at the mezzanine floor of the Post Offce, 
i. e., at the top of the bucket elevator 
shaft. As it was necessary to locate the 
bucket chain take-up mechanisms at the 
top or driving end of the bucket lift, 
a combination bevel and spur gear drive 
was adopted. This drive consists of a 
fifty-horsepower motor with a forced 
steel cut pinion, driving two parallel 
countershafts through a train of cast- 
steel gears and forged-steel pinions, the 
second shaft driving a third counter- 
shaft through a pair of miter gears at 
the driven end and a bevel gear on 
the driving end, engaging with a large 
bevel gear of approximately sixty-nine 
inches pitch diameter mounted upon the 


shafts. The bearings for the first two 
reduction shafts are mounted on heavy 
cast-iron pedestals with removable caps 
and bronze bushings, and are lubri- 
cated by means of a forced feed pump 
operated by an eccentric attached to 
one of the countershafts. The slower 
revolving head shaft and bevel gear 
shaft are provided with brass com- 
pression grease cups. 

The bucket lift drive, including head 
sprocket motor and countershaft bear- 
ings, are mounted on a continuous cast- 
iron bed plate of engine type, which, in 
turn, rests upon solid pressed cork 
blocks two inches thick. The cast-iron 
bed plate is filled with concrete to re- 
duce the vibrations and prevent the 
transmission of sound to the other parts 
of the Post Office Building. 

The fifty-horsepower motor is of the 
open, split frame, multipolar type de- 


with a magnetic self-starting controller 
fitted with no-voltage, overload and 
push-button release features, and is de- 
signed to operate on 630-volt direct- 
current service. The controller is ar- 
ranged with a solenoid-actuated switch 
designed with a vertical operating 
plunger with contact points for cutting 
in and cutting out resistances for the 
speed control of the motor. This switch 
is energized by a solenoid-controlled 
circuit-maker and circuit-breaker pro- 
vided with magnetic blowout. The con- 
troller may be operated from two push- 
button stations, one installed at the 
track platform level and the other lo- 
cated in the machinery room of the 
bucket lift on the mezzanine floor of 
the Post Office. These operating sta- 


tions consist of a bank of push buttons 
marked ‘‘on,’’ ‘‘off,’’ “run,” and ‘‘safe 
stop.” 


The stations are so wired that, 


VIEW OF OVERHEAD BELT CONVEYOR AND OF BOTTOM OF 
SPIRAL CHUTES. 


ONE OF THE 


main or head shaft of the bucket lift. 


To permit the rise and fall of the main. 


bearings without changing the centers 
between the head shaft and second 
countershaft, the intermediate shaft 
= carrying the bevel gears is mounted 
in a heavy radial yoke with two forks 
at either end encircling the head shaft 
and the parallel countershafts. This 
drive secures a reduction from the mo- 
tor operating at 150 revolutions per 
minute to four revolutions per minute 
of the main head shaft. All the shafts 
in this drive are of forged open-hearth 
steel with turned shoulders to receive 
the gears and sprockets which are 
mounted upon the shafts with foreed 
fit and provided with keys and set 
screws, the head shafting being ten and 
one-half inches in diameter. Safety end- 
thrust collars of steel and bronze are 
provided to prevent the side play of the 


signed for 650 volts direct current with 
a normal speed of 150 revolutions per 
minute. The motor is capable of run- 
ning at the rated capacity for a period 
of not less than six hours, with a result- 
ant rise in temperature of field and 
armature windings and bearings not 
exceeding forty-five degrees centigrade 
above the surrounding or room tem- 
perature, the commutator rise not ex- 
ceeding fifty degrees centigrade. The 
field and armature windings have been 
designed to secure an increase of twen- 
ty per cent above the normal motor 
speed by shunt-field regulation and a 
decrease of twenty per cent below the 
normal motor speed by armature resist- 
ance. The motor is designed to deliver 
the rated horsepower when operating 
at the maximum speed of twenty per 
cent above normal. 

The bucket-lift motor is equipped 


DELIVERIES AT LOWER END OF CHUTE AND MOTOR DRIVES 
FOR THE TWO CORRESPONDING CONVEYOR BELTS. 
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upon pressing a button marked ‘‘run, 
at either station, the main-line motor 
solenoid switch mounted on the panel 
is closed, but the motor will not start 
until the button designated ‘‘on’’ is 
pressed. This will gradually bring the 
motor up to its minimum speed, and 
each subsequent push of the ‘‘on’’ but- 
ton will increase the motor speed step 
by step, until the maximum speed 1s 
attained, there being seven speed steps 
available. 


By pressing the ‘‘off’’ button the mo- - 


tor speed may be reduced step by step 
for each press of the button until the 
motor is stopped. The operation of 
the ‘‘safe stop” button at either sta- 
tion opens the main-line switch, and 
it is impossible to start the motor from 
either station until the ‘‘run’’ button 
at the station at which the ‘‘safe stop” 
button was pressed is again operated, 
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thus closing the main line switch. The 
“safe stop” button performs the func- 
tion of an interlock, so as to prevent 
the machinery from being started from 
the other station while repairs or ad- 
justments are being made. In addition 
to the two operating stations mentioned, 
release push buttons are located at the 
train platform convenient to the load- 
ing stations, for shutting down the 
machinery in case of emergency. Im- 
mediately above each of the manual 
loading stations and the automatic load- 
ing stations of the bucket lift, are 
installed U-shaped pivoted bars extend- 
ing around the front and sides of the 
path of the buckets, so that any mail 
bags protruding beyond the front edge 
or sides of the bucket will raise the 
aforementioned bars, which, in turn, 
will close a switch connected with the 
push button release circuit, thus shut- 
ting down the machinery and prevent- 
ing damage to the bags or machinery. 

The controller, including operating 
switches, main’ line switch, circuit 
breaker and resistances, is mounted 
upon a blue Vermont panel carried 
upon a substential iron framework. 

There are two sources of current 
supply for operating the mail-handling 
motors. 

In the picture of the mail-handling 
equipment in operation, the private 
street at the ground level, and the 
common motor for the bucket elevator 
and underground conveyor appear at 
the top. Outgoing pouches are being 
dumped in the spiral chute leading 
from the Post Office in the basement to 
platform 13, and are being loaded in a 
car on track 22 standing at this plat- 
form. The other overhead conveyor, 
over platform 14, is also well shown. 
In the middle of the view is a motor 
truck, standing at the door of one of 
the plunger elevators. At the extreme 
right is the south spiral chute in opera- 
tion, and behind same incoming mail is 
being received on the basement level, 
delivered by the bucket elevator from 
the belt running under platform 4. The 
train which brought this mail is stand- 
ing on track 8 in the background, and 
underneath may be seen the twenty- 
two-foot high motor truek subway. 

ae E eee ey 

At the end of the year 1909 there 
were in use in the coal mines of Great 
Britain and Ireland 777 electrically 
driven eoal-cutting machines, repre- 
senting not less than 20.000 horsepower 
in the aggregate, 


Convention of Byllesby Employees. 

The second annual convention of the 
officers and employees of H. M. Bylles- 
by & Company was held at the Audito- 
rium Annex, Chicago, January 17 to 20, 
with an attendance of 250 delegates. 
Forty cities in twelve western and 
southern states were represented. 
=- Following an address of welcome by 
President Byllesby, the convention, with 
F. H. Tidnam, of Oklahoma City, pre- 
siding as chairman, settled down to a 
four-days’ consideration of a program 
composed of professional and technical 
papers. 

Mr. Byllesby said in part: 

“I hope I shall be pardoned if I re- 
fer to the marvelous development of 
public-service corporations. The men 
who had the courage and the faith to 
invest their own fortunes, 
small, and by sacrifices of every de- 
scription to induce the investing of ad- 
ditional capital in the betterment of 
this business at a time when it was 
looked upon as experimental and chi- 
merical and unprofitable deserve a fair 
hearing at the hands of the public. 
Because some of the pioneers and prom- 
inent workers of the public-service bus?- 
ness, as the result of years of toil and 
conscientious industry, alung with cer- 


-tain human errors and mistakes, have 


amassed imdependent fortunes, we 
should not close our eyes to the fact 
that the great numerical majority died 
heartbroken and in penury. 

“It would appear that the world has 
advanced to a point where controversies 
should be handled in an advaneed and 
enlightened spirit—where heartburn- 
ings and unfair advantages or argu- 
ments on one side or the other of the 
case should be avoided. 
` “On the broad question of public- 
service commissions I[ believe, speaking 
for all of my associates, there is no 
objection to the publie-service commis- 
sion per se, but a very earnest plea is 
made that the public-service commission 
should be composed of men of integrity 
and of ability, and men who have had 
a previous experience in the business 
in regard to which they are proposing, 
under color of a Jaw, to pass regula- 
tions and rules, 

“I beleve a large part of the present 
unrest and antagonism between corpo- 
rations and the commissions and law- 
makers would disappear if the corpo- 
rations appeared before bodies com- 
posed of men of breadth of vision. free 
from favoritism and who had a working 


great or 
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knowledge of the problems confronting 
the enterprises upon which they are 
passing.” 

Vice-president Arthur S. Huey, dis- 

cussing the subject of ‘‘Franchises,’’ 
said: 
“To many the possession of a publie- 
utility franchise is only an opportunity 
for personal gain; to the conscientious 
man such possession means an oppor- 
tunity of ministering to the publie wel- 
fare. A city in granting a franchise 
not only places in the hands of the 
grantee an asset of value, but makes 
the grantee a trustee of the public good. 
The term itself, public utilities, implies 
being useful and therefore of benefit 
to the publie. To attain this end that 
service must be competent. Along with 
this grant go certain legal restrictions 
and rights. 

‘Speaking for H. M. Byllesby & Com- 
pany, I say to you that our organiza- 
tion prefers to consider the spirit 
rather than the letter of the law, be- 
lieving that if-we administer our affairs 
as a public trust, we will seldom or 
never require defense of any legal 
rights. 

“We, as managers aud operators of 
electric, gas, street-railway and tele- 
phone properties, prefer to retain our 
franchises by retaining the confidence 
of the people; to hold the privileges 
conferred by the publie, not by right 
of law, but by right of merit. 

‘‘So thoroughly does our organization 
believe in this principle, and so anxious 
are we for its genuine application in 
all the municipalities in which we oper- 
ate utilities, that I am now making a 
special effort to deeply impress upon 
you its far-reaching significance. 

“In few other lines of endeavor do 
petty practices cost so dearly as they do 
in the operation of publie utilities. It 
is suicidal to adopt a policy bounded 
by the straight-laced terms of contract 
and franehise.’’ 

One of the matters of general inter- 
est considered was the establishment 
of an employees? magazine. On Tues- 
day evening the delegates visited the 
Chicago Electrical Show. The social 
features included a theater party Thurs- 
day evening and a banquet Friday 
night, to eonelude the meeting. 

The program of papers was as fol- 
lows: “Insurance.” hy W. E. Higbee, 
of Chieago; t Advisability of Utility 
Companies Handling Gas and Eleetri- 
eal Appltanees.’? by Samuel Kahn, of 
Fargo, N. D.: Ornamental Curb Light- 
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ing,” by B. W. Cowperthwait, of Fari- 
bault, Minn. ; ‘‘ Effective Illumination,” 
by A. Darney, of Oklahoma City, Okla. ; 
‘‘ Accounting Statistics,” by N. P. Zech, 
of Chicago; ‘‘Central-Station Econo- 
mies,’’ by Eugene Holcomb, of St. Paul, 
Minn.; ‘‘Unusual Engineering Design 
and Construction,’’ by W. R. Thomp- 
son, of Chicago; ‘‘The Prepayment Gas 
Meter,’’ by Henry H. Hyde, of Tacoma, 
Wash. ; ‘‘Construction of Hydroelectric 
Plants Relative to Economy in Opera- 
tion,” by J. M. Link, of Chicago; 
“Electric versus Horse-Drawn Wag- 


i 


ons,” by F. H. Tidnam, of Oklahoma 
City; ‘‘The Effect of Low-Wattage 
Lamps on the Central-Station Indus- 
try,” by Alex F. Douglas, of Port- 
land, Ore.; ‘‘Progress and Success of 
the Employees’ Investment Club,’’ by 
R. J. Graf, of Chicago; ‘‘Late Develop- 
ment in the Manufacture of Crude-Oil 
Gas,’’ by R. F. Clark, of San Diego, 
Cal.; ‘‘New Business,’’ by E. L. Calla- 
han, of Chicago; ‘‘District System of 
Meter Reading,’’ by T. K. Jackson, of 
Mobile, Ala. 


Chicago Electrical Show. 

The closing week of the Chicago 
Electrical Show, which was held in the 
Coliseum under the direction of the 
Electrical Trades Exposition Company, 
from January 7 to January 21, carried 
out the promises of the first week. 
There was apparent all during the ex- 
position an increasing attendance upon 
the part of the public and upon the 
Dart of manufacturers and large users 
of electrical and kindred apparatus. 
The complete returns for attendance 
have not been compiled, but the large 


om a 


COMMONWEALTH AVENUE. 


numbers attracted during the two 
weeks have made a substantial and 
gratifying total. 

The decorative features and the de- 
scription of apparatus exhibited, to- 
gether with lists of those in attendance 
as representatives of the exhibitors 
were published comprehensively in last 
week’s issue. 

During the first week there was a 
meeting of the Electric Club of Chi- 
cago, on Wednesday, at noon, when an 
address was made by H. H. Cudmore, 
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president of the Electrical League of 
Cleveland and president of the Bril- 
liant Electric Company, of Cleveland, 
explaining the features of the sister or- 
ganization and endorsing the policy of 
the electrical interests of Cleveland in 
establishing a ‘‘co-operative electrical 
page’’ to appear regularly in one of 
the more important Cleveland newspa- 
pers. On Friday night of the first 
week the Illuminating Engineering So- 
ciety held a meeting and supper when 
a paper by H. E. Ives entitled ‘‘Lumi- 
nous Efficiency’’ was abstracted by A. 


1 


F BT 


L. Eustice, followed by considerable 
discussion. 

Headquarters of the Sons of Jove 
were established during the second 
week of the show, and a great many 
of those in attendance at the exposition 
repaired on Tuesday evening to the 
Auditorium Hotel where a successful 
and enjoyable rejuvenation and jovia- 
tion were held. On Tuesday evening 
the employees attending the H. M. 
Byllesby convention attended in a body 
and on Friday there was a large at- 
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tendance of those who had been at- 
tending the meeting of the Wisconsin 
Electrical Association at Milwaukee. 
Full reports of these other functions are 
published elsewhere in this issue. 

—_— Ooo 
Water-Power Utilization in Japan. 
The granting of water rights by 

provincial authorities of Japan has been 
suspended, according to the report of 
an American consular officer in Yoko- 
homa, it being asserted that of the 
1,350,000 horsepower concessions al- 
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sary to have careful investigations 
made, as a great many streams in Ja- 
pan are dry in summer. 

There are a number of hydroelectric 
power plants already constructed in 
Japan which are of comparatively small 
capacity. 

The only large operating plant is 
the Katsuragawa power plant located 
about forty miles from Tokyo, which 
develops about 20,000 horsepower for 
use in that city., Another large plant 
is being developed in the vicinity of 
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suggested at the Muskoka convention. 
The men appointed to serve are: 
Eugene Creed, Toronto Electric 
Light Company, Limited, chairman; C. 
J. McNabb, Montreal Light, Heat & 
Power Company; J. H. lLarmouth, 
Belleville Electric Power Company; W. 
H. Melntyre, Ottawa Electric Com- 


pany. 
————_~-e- 


J. G. White and Denver Irrigation. 
In the biographical sketch of James 
G. White, which appeared in our issue 


GENERAL VIEWS OF THE CHICAGO ELECTRICAL SHOW. 


ready granted many have been secured 
by parties who intend to speculate in 
hydroelectric franchises, which is 
branded as an evil, and the government 


Kyoto, and still another very large one 
is under consideration about forty or 
fifty miles from Tokyo, which will be 
entirely separate from the Tokyo elec- 


trie light plant. 


is now making a systematic examina- 
tion and survey of the water-power 
sources in the Empire. There are to 
be thirteen offices established for the 
collection of this information, and when 
this is assembled suitable regulations 
will be promulgated. It is very neces- 


eo 


Canadian Electrical Commercial Com- 


mittee. 
President Coate of the Canadian 


Electrical Association has appointed 
the Commercial Committee, which was 


of January 7, it was erroneously stated 
that Mr. White’s company was engaged 
in the construction of a dam and irriga- 
tion system for the Denver Reservoir & 
Irrigation Company. We are informed 
by J. G. White & Company that all con- 
nection with this project was severed 
before the actual construction work 
was begun, and the company is not 
identified in any way with the plans of 
the present work. 


ap. 
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CORONA DISCUSSED BY AMERI- 
CAN INSTITUTE OF ELECTRIC- 
AL ENGINEERS. 


JANUARY MEETING IN NEW YORK. 


The two hundred and fifty-fifth 
meeting of the American Institute of 
Electrical Engineers was held at the 
headquarters in New York City on the 
evening of January 13 with President 
Dugald C. Jackson in the chair. Sec- 
retary R. W. Pope announced the elec- 
tion of 111 Associates and the transfer 
of one Associate to the grade of Mem- 
ber. N. J. Neal announced the joint 
meeting of the American Society of 
Mechanical Engineers, the Boston So- 
ciety of Civil Engineers, and the Boston 
Section of the American Institute of 
Electrical Engineers that ìs to be held 
in Boston on the evening of January 
31 and at which Prof. Elihu Thomson 
wil) be guest of honor. 

Prof. Harris J. Ryan was then intro- 
duced. He presented a brief abstract 
of his paper, ‘‘Open Atmosphere and 
Dry Transformer Oil as High-voltage 
Insulators,” which formed the subject 
of the evening’s discussion. 


AIR AND OIL AS INSULATORS. 


Professor Ryan’s paper covers seventy- 
six pages of the Institute Proceedings, this 
fact alone indicating its exhaustive charac- 
ter. He first takes up the reason for the 


dielectric strength of air in the neighbor- 


hood of small conductors being less than 
near large ones and shows that the appear- 
ance of corona is dependent not only on a 
minimum stress but also on a minimum 
striking distance. He derives a curve of crit- 
ical corona striking distances for different 
diameters of wire. Dwelling on the re- 
searches of Prof. F. E. Nipher, he points out 
that other factors besides electric stress af- 
fect corona formation. He also considers 
the work of J. S. Townsend and others and 
concludes that ionization by collision is the 
basic feature in all these phenomena. A 
long section of the paper then takes up the 
electronic theory in its relation to corona 
formation. He shows the relation of baro- 
metric pressure, dirt on the conductors, 
form of the electrodes, power transmission 
current, etc., as influencing the critical volt- 
age. A large number of test results are 
given as bearing out the author’s deduc- 
tions. The best possible summary of the 
paper is given in Professor Ryan’s own 
statement of his conclusions regarding the 
open atmosphere as an insulator; these 
are: 

1. Ionization and the travel of ions un- 
der electric stresses are the causes of fail- 
ure of the open atmosphere as an insulator 
and they are the cause of corona formation. 

2. All ordinary failures of the atmosphere 
under stress are developed through ioniza- 
tion by collision, which can be started under 
usual high-voltage electric stresses through 
the presence of some natural or antecedent 
supply of ions. 

3. Variation in the supply of natural ions 
in open air is the cause of the erratic varia- 
tion of critical loss-voltages. Such varia- 
tions have little effect upon the values of 
the part-corona voltage that has increased 
the atmosphere loss by the small amount 


equal to the loss caused by the inevitable 
ion-convection current. 

4. The figure of the electric field about 
the high-voltage conductors determines the 
facility with which the migrating ions will 
concentrate the electric stress near the sur- 
face of the conductor and thus render the 
resulting corona irregular at all stages, 
causing it to be started and to be main- 
tained at correspondingly lower voltages. 

5. The turbulent elements introduced by 
variations in the amount of natural ioniza- 
tion have so small an effect upon the co- 
rona-forming pressures, and the field irregu- 
larity factor above referred to is so nearly 
constant over a wide range of conditions, 
that the rational formula as developed 
should be found dependable to a reasonable 
extent. 

6. The term “dielectric strength” as ap- 
plied to the open atmosphere, from the in- 
herent nature of things, can have no defi- 
nite meaning. 

7. The rupturing strength of the normal 
atmosphere rests upon two factors only, (1) 
quantity of ionization produced by the rup- 
turing voltage, (2) the distance between the 
electrodes. The rupturing gradient varies 
from 300 kilovolts per inch at lowest ioniza- 
tion to 3 kilovolts per inch at highest ion- 
ization with no indication that the limits 
at either end of this range have as yet been 
found. 

Professor Ryan’s conclusions in regard to 
dry transformer oil as an insulator are: 

1. The failure of the oil as an insulator 
is due to ions liberated by the electric stress 
from the supply of free ions in the metals 
of the electrodes. 

2. The electric stress required to detach 
ions from metals to the oil is much lower 
than the corresponding stress for a gas. 

3. The further conclusion follows neces- 
sarily that a compressed gas must, in regard 
to insulating quality alone, be superior to 
oil. 


Dr. M. I. Pupin opened the discussion 
with a statement that he had done no 
experimental work in this field for six- 
teen years and therefore felt incompe- 
tent to discuss the subject. He was 
pleased, however, to note that Prof. 
Ryan had written this voluminous pa- 
per, which was really a treatise, in 
terms of the electronic theory. This he 
felt was essential to any adequate con- 
sideration of high-potential phenomena. 
About twenty-two years ago it had been 
shown that perfect gases, like oxygen 
or hydrogen, cannot be electrified and 
therefore are perfect insulators, even at 
tensions of several million volts. Like- 
wise, a perfect vacuum is a perfect in- 
sulator. Therefore, a discharge through 
either of these mediums must be due to 
the presence of some foreign particles. 
Professor Rvan had shown it must be 
through free electrons or free ions, 
Whether they be dirt or other foreign 
substanees. The smallest particles, the 
electrons, produce ionization by colli- 
sion because they attain the highest ve- 
locity under the same accelerating 
force. When the space is sufficiently 
filled with electrons a discharge can 
take place between the electrodes and 
corona and similar phenomena result. 
Dr. Pupin emphasized the importance 
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of considering the exact character of 
the potential gradient. Only when the 
plates are very close together are the 
results as anticipated. The speaker 
then explained why the tendency of the 
discharge through the gas is to form a 
Core, 

Perey H. Thomas, chairman of the 
High-tension Transmission Committee, 
then announced that the Overhead Line 
Construction Committee of the National 
Eleetrie Light Association had prepared 
jointly with similar committees from 
other engineering societies a set of 
specifitations for high-tention crossings 
Which it wishes to submit to the Insti- 
tute members for criticism and ultimate 
approval with the hope of securing 
a standardized practice in regard to 
such crossings with railroads, tele- 
graph, telephone and other lines. Far- 
ley: Osgood also sought co-operation 
from the Institute in regard to this 
matter. 

The discussion was resumed by Pro- 
fessor Ryan reading a communication 
from E. L. West, general manager of 
the Central Colorado Power Company, 
in which the results of a series of tests 
on the 100,000-volt sixty-cycle, 180-mile 


‘transmission line of that company were 


given. These results showed the inter- 
esting fact that with no load at the re- 
ceiving end the line losses were greater 
than when transformers were connect- 
ed in. This was explained by the load 
in the latter case lowering the voltage 
at the receiving end below the critical 
value for corona formation. 

Ralph D. Mershon admitted he was 
willing to accept the electron theory of 
the corona phenomena if some seeming 
discrepancies could be satisfactorily ex- 
plained. He thought the equation 
should include a term that would take 
account of the thickness of the film. 

Prof. G. Faccioli explained some ex- 
periments conducted by him and Mr. 
Moody some two years ago. When a 
piece of insulating tape was wrapped 
about the wire, corona would form at a 
lower voltage than when the wire was 
bare. This is not true under oil, how- 
ever. He differed with Mr. Ryan on 
the classification of corona, also as to 
the critical voltage in the Colorado 
tests. 

Dr. C. P. Steinmetz regarded the pa- 
per as another classic from the pen of 
Professor Ryan, but not because of its 
explanations of the phenomena by 
means of the electronic theory, rather 
in spite of it. He was not yet con- 
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vineed that engineers could fully accept 
the electronic theory. Professor Ryan 
had conclusively shown that not only a 


certain voltage gradient but sufticent 


voltage within a certain distance of the 
conductor is required to start corona. 
He also explained the coring effect of 
the current. His third important point 
is the statement that air does not have 
a definite breakdown strength, but that 
this varies with its conductivity. He 
also shows the conduction of the Geiss- 
ler tube is not so radically different 
from that of the disruptive spark, the 
difference being due to gas pressure 
only. Arc conduction is a different mat- 
ter, however. 

Wm. Stanley spoke brietly of the pos- 
sibility of co-ordinating the conflicting 
views of the electronic theory through 
the results of further researches on its 
mysteries within the next few years. 

The president then read the names 
of James B. Whitehead, Samuel Shel- 
don, Erich Hansman, W. S. Moody, 
John B. Taylor, J. B. Noeggerath, H. 
M. Fisher, Arthur Williams, H. C. Ford, 
H. B. Smith, H. W. Buck, A. B. Hen- 
dricks and F. L. Peck, who had prom- 
ised to communicate written discussions 
on the paper. Four of these gentle- 
men had, in fact, already done so. 

Professor Ryan then briefly closed 
the verbal discussion by explaining why 
he had been compelled to use such odd 
expressions as magneto-mechanic to 
convey an appropriate picture of the 


phenomena. 
——__~-+- 


Changes in the Electrical Rules, New 
York City. 

It is proposed to effect on April 1, 
1911, the following changes in Rules 
40 and 41, relating to rubber-covered 
wires. Meanwhile constructive eriti- 
cism is invited thereon by the Bureau 
of Electrical Inspection, Department of 
Water Supply, Gas and Electricity, 


New York City. 

40a. Add at the end of the second para- 
graph, and immediately preceding the ta- 
ble, the following: “which applies to 
tinned conductors.” 

41. Insert the following fine print note 
immediately after the title, Rubber Cov- 
ered Wire: “All tests required by this 
rule shall apply on all wire at the time of 
manufacture as well as up to and includ- 
ing the time of installation.” 

41b. Substitute for the sentence preced- 
ing the table, the following: “Must con- 
sist of rubber or other approved com- 
Pounds, homogeneous in character, adher- 
ing to the conductor, and of a thickness 
not less than that given in the following 
table,” 

41c. Substitute for the present rule, the 
following: “Every length of completed 
wire or cable must be tested after ten 


hours’ immersion in water, temperature to 
approximate sixty degrees Fahrenheit (15.5 
centigrade) and results of insulation tests 
at different temperatures to be reduced to 
a basis of sixty degrees Fahrenheit by us- 
ing factors in the following table. These 
tests must be made after an electrification 
of one minute and with a voltage of not 


less than 100 volts. 


TABLE OF MULTIPLIERS TO CORRECT INSULATION 
RESISTANCES AT OBSERVED TEMPERATURES TO 
MEGOHMS AT SIXTY DEGREES FAHRENHEIT. 


Temperature Temperature 
Degrees Degrees 
Fahrenheit. Multiplier. Fahrenheit. Multiplier. 

85 2.68 67 1.32 
84 2.58 66 1.27 
83 2.48 65 1.22 
82 2.38 64 1.17 
81 2.29 63 1.12 
sa 2.20 62 1.08 
TY ee BY 61 1.04 
7 2.04 60 1.00 
77 1.96 59 0.96 
76 1.88 58 0.92 
7 1.81 57 0.88 
74 1.74 56 0.85 
73 1.67 65 0.82 
72 1.60 54 0.78 
71 1.54 53 0.7 

7 1.48 2 0.72 
69 1.43 51 0.69 
68 1.37 50 0.66 


“Voltage tests and minimum insulation 
resistance to be in accordance with the 
following table: 

TESTS ON COMPLETED LENGTHS RUBBER-COVERED 
WIRES AND CABLES, 0 TO 600-VOLT CLASS, 
Voltage tests for Megohms per mile after 
one minute. 10 hours’ immersion and 
after voltage test. 


Size 
TS Bee E E ae tek dale 1500 300 
T2 oe iee a Meas etek RAR eae Oe 1500 250 
TO wig eid Seg ater ata ty a ahd 1500 225 
Be E y Si ees E sews 1500 200 
AE er ee et ree ee 2000 200 
r EE E E Bia dials 2000 150 
PAE SEEE A OA eee A 2000 126 
I P E EEE wey renew aidank 2500 150 
1/0 pes ate SSG eS A 2500 125 
DO E bak Miele E 2600 125 
POD aa Fe sod cee eer ony eee 2500 100 
BAO. nrerin wats ore et wes 2500 100 
250,000 Cl Mo ccc cee cece 3000 100 
300,000 C. Mis vce ie wcaces 3000 100 
400,000 C. M....... e.... 3000 100 
500,000 C. M....ccc eevee 3000 100 
600,000 C. Ma...ccccccvce 3500 100 
700,000 C. Ma... ccccceees 3500 100 
890,000 C. Mu... ccccccece 3500 100 
900,000 C. M.....ccccece 3590 100 
1,000,000 C. M..... ccc cee 3500 100 
1,200,000 C. M....ccccccce 3500 100 
1,590,000 C. M......cceuee 3500 75 
1,750,000 C. M....sesssses 3500 60 
2,000,000 C. M......ceccee 3500 50 


“Any length may be tested after 30 days’ 
immersion in clear water and must show 
not less than 50 per cent of insulation re- 
sistance required after 10 hourg’ immersion. 

41d. Change to read as follows: “Any 
one foot length, etc.” instead of “Each 
foot.” 

In the fourth line of the second para- 
graph, change “4.000” to “3,000.” 

41h. Substitute for the present rule, the 
following: 

“Test for Hardness of Insulation. The 
rubber or other approved compounds used 
as an insulation, must, after the braid has 
been carefully removed, be sufficiently elas- 
tic to permit all wires smaller than No. 7 
B. & S. gage to be wrapped at least five 
times around a cylinder of diameter as 
specified and left so wrapped for twenty- 
four hours without injury to the insula- 
tion. The diameter of cylinder used for 
any size wire shall be as follows: 

No. 8, equal to twice the diameter. 

No. 9, of wire measured over the insula- 
tion. 

No. 10, after removing the braid. 

No. 11, equal to the diameter of wire. 

Smaller, measured over the insulation, 
after removing the braid. 

“Test for Softness of Insulation. The 
rubber or other approved compounds used 
as an insulation must present sufficient re- 
sistance to crushing or tension to with- 
stand the following two tests: Samples 
while being prepared for these tests shall 
have a temperature between 50 and 90 de- 
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grees Fahrenheit and shall be kept within 
these limits during the tests. 

“Test A. A sample of wire of suficient 
length for test, about twenty inches, shall 
have the braid and insulation removed for 
about two inches at each end, leaving the 


` braid and insulation in balance of sample. 


One end of the bare copper shall be fast- 
ened to a clamp on a shaft of the diameter 
given below, and a ten-pound weight at- 
tached to the other bare copper end of the 
wire. The shaft shall then be revolved ten 
times in ten seconds, wrapping the sample in 
a close, even wind around the shaft. With 
the tension left on the sample, it shall then 
be immersed in water at a temperature of 
60 degrees Fahrenheit for twenty-four 


hours, immediately after which time it 
shall, while still immersed, be subjected 
to 1,500 volts alternating current for one 
minute and shall show an insulation re- 
sistance equal to at least half that required 


by 41c. 
Diameter of Shaft, No. 14 Wire, 170 mils. 


Diameter of Shaft, No. 12 Wire, 190 mils. 

Diameter of Shaft, No. 10 Wire, 275 mils. 

Diameter of Shaft, No. 8 Wire, 375 mils, 

“Test B. Sample to be tested shall have 
braid carefully removed for at least one 
inch from one end. The wire itself shall 
be connected to one terminal of an electric 
circuit, of which a testing tool, described 
in the following paragraph, shall be the 
other terminal. This circuit shall have a 
potential of at least 100 volts alternating 
or 140 volts airect current and a resistance 
of at least 1,000 ohms. The portion of the 
wire with braid removed, shall be placed 
on a fiat surface and subjected to a pres- 
sure, vertically applied by means of the 
edged tool mentioned above, of five pounds 
for fifteen minutes. The tool edge shall be 
sharp and the sides of the edge shall form 
an angle of ninety degrees with each other. 
During this period the tool edge when 
placed transversely to the insulation shall 
not sink through sufficiently to touch the 
copper wire and complete the electric cir- 


cult.” 
— eoo 

Memorial to John Chamberlain Fish. 

One of the most beautiful memorials 
that has ever been produced has been 
prepared for private circulation in lov- 
ing memory and grateful appreciation 
of John Chamberlain Fish, late presi- 
dent of the National Eleetrie Lamp 
Association, whose death occurred on 
April 16, 1909. This memorial is sub- 
scribed to by J. R. Crouse, F. S. Terry, 
B. G. Tremaine, H. A. Tremaine and 
J. Robert Crouse. There is a fine pho- 
togravure of Mr. Fish, with a fac- 
simile of his signature and his favored 
expression, “‘T would rather make men 
than money.” Then in regular order 
are several tributes—to the man, to the 
prophet, the authority, the philosopher, 
the loyal executive and the humani- 
tarian. Besides this is a description 
of the memorial service and a poem 
written by E. H. Haughton which was 
read at the memorial service. 

_———_ soo 

New Wireless Stations in Italy. 

Military wireless stations are being 
erected at four points in Italy, using 
the Jaeoviello high-voltage system. 


Za 
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THE ELECTRICAL LEAGUE OF 
CLEVELAND. 


PRESIDENT ADDRESSES THE CHICAGO ELEC- 
TRIC CLUB. ° 


The Electrical League of Cleveland, 
its origin, its object and its success 
were points interestingly brought out 
in a brief address delivered before the 
Chicago Electric Club at the regular 
weekly meeting of that organization on 
Wednesday, January 11, by H. H. Cud- 
more, president of the Brilliant Electric 
Company, Cleveland, O., and also presi- 
dent of the Electrical League of Cleve- 
land. ) 

In furtherance of a custom estab- 
lished some years ago, the Chicago 
Electric Club, through the courtesy of 


' Manager Homer E. Niesz and the Elec- 


trical Trades Exposition Company, held 
its meeting in the restaurant of the 
Coliseum Building, where the Electrical 
Show was in progress. In point of at- 
tendance and sociability this meeting 
will be numbered among the most suc- 
cessful so far held. 

Following a characteristic introduc- 
tion by President Frederic P Vose, Mr. 
Cudmore spoke of the origin of the 
Electrical League of Cleveland. He 
said that at a Jovian dinner held some 
time ago the idea of forming a club 
of Cleveland electrical men originated. 
This culminated in the formation of the 
present organization, which in many re- 
spects is similar to the Chicago Club. 

Meetings are held monthly at which 
some prominent speaker is asked to ad- 
dress the club on a subject of interest 
to electrical men. These meetings are 
always well attended and the very best 
of good fellowship always prevails. 
Mr. Cudmore stated that an attempt 
will be made to hold weekly meetings 
in the future. 

An important phase of the work of 
the Electrical League of Cleveland, and 
one which Mr. Cudmore urged as par- 
ticularly adaptable for Chicago, is the 
co-operative advertising page published 
each week in one of the Cleveland daily 
papers. Through the efforts of the 
League this paper prints a special page 
in its regular Saturday edition entitled 
the ‘‘People’s Electrical Page,’’ which 
contains reading matter devoted to the 
applications and uses of electricity and 
on which there is always a representa- 
tive showing of advertisements. The 
results of advertising in this manner 
have been very successful. The co-op- 


erative page greatly increases the 
effectiveness of the advertising, which, 
if scattered through several pages, 
would lose much of its value.. At the 
conclusion of this address Mr. Cudmore 
was prevailed upon to recite a poem of 
his own composition. 

Brief remarks were made by George 
H. Porter, Thomas C. Ringgold and J. 
S. Badger. Mr. Badger, who is gen- 
eral manager and chief engineer of the 
Brisbane Tramways (Australia), com- 
mented on the development in the elec- 
trical industry in the United States dur- 


_ ing the past fifteen vears. 


H. H. CUDMORE, 
President of the Electrical League of Cleveland. 


The report of the treasurer read by 
President Vose shows a balance on hand 
of $3,222.35. 


— eee 
Coal-Briquette Industry of the United 
Kingdom. 


Consul Albert Halstead, of Birming- 
ham, states that the manufacture of 
coal briquettes has become a large in- 
dustry in the United Kingdom. Official 
figures show that in 1909 the production 
for the whole Kingdom was 1,512,645 
long tons, valued at $4,761,860. This 
output was divided: England, 177,895 
tons, valued at $568,071; Wales, 1,270,- 
235 tons, valued at $3,948,591 ; Scotland, 
43,620 tons, valued at $144,885; and 
Treland, 20,895 tons, valued at $100,- 
318. The values given represent the 
selling price at place of manufacture. 
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Annual Convention of the Northwest- 
ern Cedarmen’s Association. 

The fifteenth annual convention of 
the Northwestern Cedarmen’s Associa- 
tion was held in Minneapolis, Minn., 
January 10 and 11, at the Radisson 
Hotel. The meeting was presided over 
by President T. M. Partridge. In his 
presidential address, delivered at the 
opening session, Mr. Partridge spoke 


of the value of the Association to each’ 


individual member. He spoke of forest 
fires and urged that member companies 
take immediate action in regard to con- 
templated bills before the state legisla- 
tures in the lake states. The question 
of workingmen’s compensation and 
business conditions and stock were also 
treated. | 

Secretary H. H. McKinney followed 
with his report, in which he reviewed 
white cedar conditions during 1910. He 
said that at the beginning of the year 
indications were excellent for a good 
year’s business at reasonable prices, but 
that these expectations failed somewhat 
of realization. Mr. McKinney then re- 
viewed the present specification of 
poles, making numerable suggestions, 
and also covered the points of trouble 
with railroads regarding shipping rates, 
market and stocks and membership in 
the association. 

At the afternoon session a very im- 
portant and interesting address on the 
subject of insurance was delivered by 
R. M. Ritchie. 

Mr. Ritchie prefaced his remarks by 
saying that the last two years had 
been strenuous ones for fire insurance 
companies. The losses on timber prod- 
ucts for 1910 had been very large, due 
to the extremely dry weather. He 
dwelt at length on the 200-foot space 
between piles and forest exposure. He 
said the basis of a minimum rate is 
fixed according to fire protection, that 
the lumber companies were penalized 
for inefficiency. As an example, 1,000 
feet from heavy forests is fixed by the 
insurance companies as a reasonably 
safe distance that material should be 
piled. The closer the posts and poles 
are piled to the forests the higher the 
rate will be. He said that when peel- 
ing is done in the yard there is the 
hazard of peelings lying around, which 
aids considerably in spreading fire. The 
steam boiler with the stack throwing 
out a spark, he said, surely is a hazard 
over the yard without one. There are 
a number of other penalties of like 
character, all based on known hazards. 
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Mr. Ritehie told the lumbermen that it 
is practically up to them to make their 
own rate, that the insurance companies 
stand ready at all times to recognize 
conditions which better their yards, by 
making concessions in their rates. 

This paper engendered a long discus- 
sion by the members present and finally 
ended in the appointment of a special 
committee to prepare a resolution look- 
ing into the Minnesota fire insurance 
cancelation clause. 
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dent, E. C. Norton, Escanaba, Mich.; 
and secretary, H. H. McKinney. 

On Wednesday evening the annual 
banquet was held in the banquet hall 
of the Hotel Radisson. A very enjoy- 
able meeing was held at which toasts 


and songs prevailed. 
———_—_--——____—_ 


Petroleum Produced in the United 
States in 1910. 
The year 1910 has been sufficiently 
eventful in the development of new 
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the year were the Sunset-Midway dis- 
trict of California. The developments 
in the Caddo field of Louisiana also 
entirely changed the position of that 
field. Connected with the develop- 
ments in both these fields were impor- 
tant changes in the conditions of mar- 
keting the oil. 

The production of oil in the United 
States in 1910, as reported by D. T. 
Day, of the United States Geological 
Survey, was between 200,000,000 and 


BANQUET OF THE NORTHWESTERN CEDARMEN'S ASSOCIATION. 


At the Wednesday morning session 
the resolution prepared by the commit- 
lee was presented. It urged that each 
member take up the question of amend- 
ing the insurance laws with his repre- 
sentative and that the Association 88 a 
body confer with the legislative com- 
mittees on this subject. 

The next order of business was the 
election of officers, which resulted as 
follows: President, T. M. Partridge, of 
Minneapolis (re-elected); viee-presi- 


oil supplies in the United States to 
more than keep up the country’s phe- 
nomenal produetion of the last three 
years. 

In fact, the year’s production in- 
ereased to over 200,000,000 barrels, 
which is two-thirds of the world’s pro- 
duction and several million barrels 
more than the whole world produced 
seven years ago. The prospects are for 
still further increases. 

The most surprising developments of 


208,000,000 barrels, approximately, as 
follows: 


Barrels. 
Minois oo cee ce POON AAN 
Appalachian and Lima-Indlana flelds. 32,000,000 
Gulf and Caddo flelds................. 14,000,009 
Mid-Continent and Rocky Mountain 
NEWS ewig dt cu eh Bere Fee OA Wee a 53,000,000 
Californkhi 2.9430 ode Oe died ha os oe oe 63,0000 000 
204,000,400 


Stocks increased over fifty per cent 
on the Pacific coast. Prices of crude 
oil declined except in the Mid-Conti- 
nent field, where they increased forty- 
four cents a barrel. 
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STANDARDS OF CAPACITY. 


BY H. L. CURTIS. 


There are two conditions which 
should be fulfilled by a condenser 
which is to be used as a standard of 
capacity. In the first place its ca- 
pacity should remain constant so long 
as the temperature, atmospheric pres- 
sure, and other external conditions re- 
main constant, and it should return to 
this capacity whenever these external 
conditions are reproduced. In the sec- 
ond place the capacity should be the 
same when measured with different 
voltages, with different frequencies, or 
with different times of charge or dis- 
charge. There is at present no class 
of condensers which entirely fulfils 
these conditions, the nearest approach 
being in the case of air condensers and 
of mica condensers. 

The capacity of air condensers is en- 
tirely independent of the method of 
measurement, but on account of the 
large pieces of insulating material usu- 
ally used in their construction, the ca- 
pacity follows changes of temperature 
so slowly that the condition of con- 
stancy is not fulfilled in practice. 
Moreover, except for the smallest ca- 
pacities, an air condenser is so bulky 
as to be impracticable. Therefore in 
the majority of cases mica condensers 
are used as standards, and an investi- 
gation of their behavior becomes im- 
portant. 
temperature and applied voltage upon 
the capacity of mica condensers, as 
well as to determine the influence of 
the method of measurement upon the 
measured capacity, the author has in- 
vestigated a number of mica condens- 
ers, and from the results of these 
measurements has drawn some con- 


clusions as to what may ordinarily be ' 


expected of condensers of this type. 
A mica condenser differs from an air 


condenser in that it shows absorption. 


If the capacity of a mica condenser 
could be measured with alternating 
current of infinite frequency, no ab- 
sorption would take place, and the val- 
ue of the capacity so determined would 
depend only on the dimensions and di- 
electric constant of the dielectric. This 
capacity we shall call the geometric 
capacity. The same result should be 


1 Abstract of a paper to appear in the 
Bulletin of the Burcau of Standards. 


To determine the effect of. 
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obtained with direct-current measure- 
ments, provided the length of charge 
or of discharge is of infinitely short 
duration. Neither of the above meas- 
urements is possible. but with alter- 
nating currents it is possible to make 


measurements at several different fre-: 


quencies, and extrapolate to infinite 
frequency. Also with direct current, 
measurements of the capacity can be 
made at several definite and very 
short times of discharge, and by extra- 
polation a value can be obtained for 
an infinitely short discharge. A num- 
ber of such determinations were made 
with different condensers and in all 
cases the value of the geometric ca- 
pacity as determined by the two meth- 
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For example, if a condenser is to be 
used for the determination of the con- 
stant of a ballistic galvanometer, its 
capacity must be measured by direct 
current, using the same length of time 
for charge and discharge as is used in 
determining the constant of the gal- 
vanometer. On the other hand, if a 
condenser is to be used in alternating- 
current measurements, its capacity 
must be determined by alternating cur- 
rent of the same frequency as is used 
in making the measurements. In either 
case it is, of course, possible, after 
making several measurements, to draw 
a curve from which intermediate values 
ean be interpolated. The alternating- 
current values of the capacity at ordi- 
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FIG. 1.—CHANGE OF CAPACITY WITH TEMPERATURE AND WITH FREQUENCY. 


ods agreed to within the errors of the 
method, which is a few parts in a hun- 
dred thousand of the value of the ca- 
pacity. An illustration of each of 
these methods for determining the ge- 
ometrie capacity is given in Fig. 2. 

It would seem possible to start from 
this value of the capacity, and express 
all of the direct-current values and of 
the alternating-current values by 
means of some function which would 
be derived from the absorption. Up to 
the present time this has not been 
done. Hence it is necessary to deter- 
mine the capacity by the method to be 
used In making measurements with it. 
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nary frequencies are never more than 
0.2 or 0.3 per cent larger than the ge- 
ometric capacity; but the direct-cur- 
rent values, using relatively long times 
of charge and discharge, may be sev- 
eral per cent larger. 

The effect of temperature upon the 
capacity is also rather complicated. 
The geometric capacity usually has a 
negative temperature coefficient; that 
is, the capacity decreases as the tem- 
perature increases. The values run 
from zero to —0.06 per cent per de- 
gree, the average being about —0.01 
per cent per degree. However, the ab- 
sorption of a condenser always in- 
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creases rapidly with the temperature, 
so that the temperature coefficient of 
the measured capacity is algebraically 
larger than that of the geometric ca- 
pacity. Hence the longer the time of 
charge and discharge, or the lower the 
frequency, the more will the tempera- 
ture coefficient of the measured capac- 
ity vary from that of the geometric ca- 
pacity. It follows that the tempera- 
ture coefficient of the capacity of a 


0.01 
Time of discharge wi 


A priori, there seems to be no reason 
to expect that the capacity will change 
with the voltage and ordinarily it does 
not. However, an occasional condenser 
of the ordinary type and every silvered- 
mica condenser which has come to our 
notice does show such a change, the 
variation of the capacity amounting in 
some cases to 0.1 per cent for a change 
of 50 volts. The cause for this is be- 
lieved to lie in the flaky nature of the 
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FIG. 2.—DETERMINATION OF 


single condenser may be positive, zero, 
or negative, depending on the method 
of measurement. 

The change of capacity with the 
method of measurement, as well as the 
change of capacity with temperature, 
is illustrated in Fig. 1. The curves are 


THE GEOMETRIC CAPACITY. 


mica, which permits conducting ma- 
terials to penetrate underneath the sur- 
face. 

In order that a-condenser may have 
a constant capacity, it is necessary 
that there shall be no change in the 
relative positions of the parts of the 
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those of a good mica condenser and 
are typical of what may be expected of 
a condenser of this type. It will be no- 
ticed that the capacity, when meas- 
ured with high-frequency alternating 
current, decreases as the temperature 
increases, but that the decrease is less 
when lower frequencies are used. 
With the relatively long times of 
charge and discharge which are here 
shown the capacity increases with the 
temperature. 
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FIG. 3.—THE CONSTANCY OF MICA CONDENSERS UNDER DIFFERENT CONDITIONS. 


condenser. It is well known that if a 
mica condenser is heated to such a 
temperature that the paraffin which 
permeates the condenser begins to melt, 
there is very sure to be a permanent 
change in the capacity, which may in 
extreme cases amount to several per 
cent. As the common grades of par- 
affin begin to melt at about thirty-five 
degrees Centigrade, a safe rule to fol- 
low is to keep a condenser at all times 
below thirty degrees Centigrade. Be- 
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sides this change, it is found that if a 
condenser is kept at room temperature, 
and the temperature of the condenser 
determined by a thermometer in its 
case when the capacity is measured, 
there may be a discrepancy of 0.02 or 
0.03 per cent between the measured ca- 
pacity and the capacity as computed 
by means of its known temperature co- 
efficient and its value at a standard 
temperature. This arises, at least in 
part, from the uncertainty in the tem- 
perature measurement, since the ther- 
mometer is always outside the condens- 
er proper. However, it seems probable 
that in addition there are slow secular 
variations caused by the continual 
changes in temperature. If kept at as 
near a constant temperature as pos- 
sible, these variations are considerably 
reduced, and if in addition the con- 
denser is kept in a vacuum, the varia. 
tions are reduced to a few parts in a 
hundred thousand. The variations of 
capacity observed with typical con- 
densers over a period of nearly five 
months are shown in Fig. 3. 

The reliability of a mica condenser 
as a standard depends, therefore, large- 
ly on the care with which it ig treated 
and measured. A single measurement 
of the capacity is not sufficient jf the 
condenser is to be used for a variety 
of purposes. If properly studied, how- 
ever, a mica condenser may be used in 
precise electrical measurements. 


Electrical Requirements in Toledo. 

An ordinance intended to secure the 
best possible in electrical] wiring has 
been approved and will be adopted by 
the Toledo City Council. It provides 
that those who do electrical work must 
pass a written examination before the 
clectrical inspector. This enables thein 
fo secure a certificate of registration, 
good for the period of one year. Elec- 
trical wiremen who have had three 
years’ practical experience need not 
take the examination. No work is to 
be done without first securing a per- 
mit at the office of the city electrical 


Inspector. 


Spring Meeting of Electrochemical 
Society. 

The dates for the nineteenth gen- 
eral meeting of the American Electro- 
chemical Society, already announced to 
take place at the Chemists’ Club, New 
York City. have been fixed for April 


6, 7 and 8. 
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WESTERN SOCIETY OF ENGI- 
NEERS. 


FORTY-FIRST ANNUAL MEETING. 


The Western Society of Engineers 
held its forty-first annual meeting and 
dinner on the evening of January 11, 
at the Hotel La Salle, Chicago. 

Retiring-president John W. Alvord 
announced the following awards of 
the Octave Chanute medals for the 
best papers presented before the so- 
ciety in the preceding year: A. Be- 
ment, for his paper on the ‘‘Illinois 
Coal Fields;’’ R. H. Rice, for his paper 
on ‘‘Low-Tension Feeder Systems for 
Street Railways;’’ to the estate of the 
late founder of the fund for his pioneer 
work in the interest of aviation. 

Secretary J. H. Warder read some 
extracts from his annual report. At 
the close of 1909 the membership was 
1,085; at the close of 1910 it was 1,121. 
Forty meetings had been held in 1910 
by the society and its sections. The 
Electrical Section, organized in 1904, 
continued its successful joint meetings 
with the Chicago Section of the Ameri- 
can Institute of Electrical Engineers. 
In 1909 the Bridge and Structural 
Section was organized. Last year the 
Hydraulic, Sanitary and Municipal 
Engineering Section was organized. 
Notable additions had been made to 
the society’s library, which is a free 
public reference library. 

Mr. Alvord then made his retiring 
presidential address, for the keynote 
of which he took the enobling charac- 
‘ter of the engineer’s work. The charm 
of life is found in service for the im- 
provement of mankind. The labors of 
the engineer are distinctly of this na- 
ture. There are three important rea- 
sons why his work is enobling. First, 
because he is the original conservation- 
ist in rendering the resources of na- 
ture available for the benefit of man; 
second, because he is the missionary 
of science in applying its principles 
and making them useful in supplying 
the wants of man; third because he 
is a creator in putting the products of 
his imagination first on paper and 
finally into material form, Engineers, 
however, frequently are not appre- 
ciated to anywhere near the extent 
that their calling deserves. Some com- 
mon reasons for this state of affairs 
are that engineers too often become 
engrossed in the details of their work 


and do not show interest in general af- 
fairs; occasionally they do not act loy- 
ally to the ideals of their professions 
in relation to their fellow engineers; 
and sometimes they place the dollar 
ahead of their professional standing. 

President-elect O. P. Chamberlain 
assumed his duties with a brief address 
on some of the activities of the society. 
The new constitution provides for six 
classes of membership: honorary, ac- 
tive, associate, affiliated, junior and 
student members; the junior members 
will advance to the associate and finally 
active class; the student and aftihated 
memberships provide for those not di- 
rectly engaged in engineering work. 
The society covers all branches and 
permits the specialists to discuss their 
particular problems in sectional meet- 
ings. The latter have increased in num- 
bers to such an extent that it has been 
difficult to find space in the Society’s 
Journal for their publication. The 
latter will therefore be published 
monthly hereafter except during July 
and August. 

Charles E. Merriam, member of the 
Chicago City Council, and chairman of 
a commission investigating city expen- 
ditures, made an impressive address 
on ‘‘Munieipal Engineering.” He re- 
viewed the work of the commission, 
which has been going on about one 
and one-half vears, with the aid of no- 
ted engineers and experts. Twenty re- 
ports on its findings have been made 
public, ten relating to the department 
of publie works. Great extravagance 
was found in nearly all departments 
and in many cases evidences of crooked 
work. Three causes seemed to he at 
the bottom of this state of affairs— 
polities, graft, lack of system and or- 
derly conduct of business. The reme- 
dy lay in the segregation of politics 
and the business of a city and the ap- 
pointment of skilled engineers to do 
the engineering work unhampered. 

George C. Nimmons, chairman of 
the Chicago Chapter of the American 
Institute of Architects, spoke on the 
new series of uniform contracts that 
has been drawn up after several vears 
of deliberation. These contract forms 
have been prepared with great care to 
eliminate possible loopholes and = are 
recommended for general use in engi- 
neering as Well as building contracts. 

W. H. Finley, assistant chief engi- 
neer, Chicago & Northwestern Railway 
Company, in response to the toast, 
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“Has the Engineer Arrived?” de- 
clared the engineer is certainly com- 
ing to his own and he saw no reason 
why he should not receive greater ap- 
preciation in the future. 

T. W. Snow, president of the ‘Otto 
Gas Engine Works, spoke briefly of 
the aid that engineers could give to 
stopping the present clamor against 
corporations and business interests 


that is hampering the industrial world. 
— eo 


St. Louis League of Electrical Inter- 
ests. 

The second annual meeting and din- 
ner of the League of Electrical Inter- 
ests of St. Louis was held at the Mis- 
souri Athletie Club on the night of 
January 10. H. H. Humphrey was 
eleeted president, succeeding Captain 
Robert MeCullough, and F. D. Beards- 
ley, of the Union Eleetrie Light & 
Power Company, was elected secretary, 
succeeding Walter Robbins. 

After the election of ofticers and the 
reading of the reports of the secretary 
and treasurer for the last year, the 
meeting was taken in charge by the 
entertainment committee. The enter- 
tainment consisted in throwing upon a 
sereen amusing caricatures of twenty- 
seven members of the League, and as 
the cartoons were displayed a spot 
light was thrown upon the member and 
he was compelled to make a speech. 
These cartoons were drawn by Mr. 
Donnell, cartoonist of the Globe-Demo- 
crat. The cartoons were all well exe- 
cuted and this feature proved to be 
very entertaining. The entertainment 
was followed by music, vaudeville and 
singing. The dinner was attended by 
170 members of the League, the assem- 
blage being very representative of the 
electrical industries about St. Louis. 

The executive committee of the 
League entertained the executive and 
program committee of the Missouri 
Electrie, Gas, Street Railway and Wa- 
ter Works Association at a luncheon 
at the Missouri Athletic Club on Tues- 
day, and they were also the guests of 
the League at the dinner in the even- 
ing. Arrangements were made for the 
state convention of the Association to 
he held at St. Louis April 13, 14 and 
15. The committee representing the 
Association consisted of President J. R. 
Irwin, Marshall, Mo.; Dean H. B. Shaw 
of the University of Missouri; F. G. 
Murray, Louisiana, Mo.; Seeretary N. 
J. Cunningham and Mr. Bixby of 
Springfield, Mo, 
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ELEMENTS OF POWER-STATION 


DESIGN—XX. 


SUBSTATIONS. —Il, 


' BY W. B. GUMP. 


Auxiliary Appliances.—These include 


apparatus such as air-compressors, blow- 
ers, oil pumps, oftentimes a small motor- 
generator independently operated, and 
in many cases a storage battery. An in- 
dependent motor-generator and a stor- 
age battery are important adjuncts in 
a substation in the event of a complete 
shutdown, and may be considered as an 
investment which is insurance against 
such disaster. A storage battery is a 
useful auxiliary for many purposes. 
Some of these are: As a source of cur- 
rent in case of shutdown; for operating 
switches; for lighting the station; for 


FIG. 3. 


general testing purposes. The problems 
relating to storage batteries will be dis- 
cussed more fully in the chapter en- 
titled, ‘‘Storage Battery Plants.” 

(d) The character of design of the 
high-tension details is related vitally to 
the operation of the system, and hence 
must be given careful study. It is well 
first to deal with the design of line en- 
trances. These are of so great a variety 
that only the most prominent will be 
treated. 

l One of the simplest methods of bring- 
Ing the line into a station is shown in 
Fig. 3, which is self-explanatory. Here 
a common terra-cotta pipe section is se- 


cured in the wall and given a slant suffi- 
cient to drain all moisture toward the 
outside of the building, the wire being 
held rigidly at the center of the open- 
ing. 

A circular glass plate is placed at the 
inner end of the pipe to prevent rain 


FIG. 4. 


from entering. This scheme is effective 
for potentials up to 30,000 volts, but is 
not recommended for higher voltages, 
for three reasons: First, there is a ten- 
dency to breakdown near the glass plate, 
due to ‘‘creeping’’; seeond, birds have 
an opportunity to lodge in the opening, 
causing grounds; third, dust may readily 


FIG. 5. 


accumulate on the glass, which is diffi- 
eult to keep clean, and if not given at- 
tention a breakdown will follow. The 
glass plate is more often an objection 


than an advantage, and should not be 
used with this method of construction. 

Tile pipe without any circular plate 
is used at the present time in some parts 
of the Pacific coast for potentials up to 
30,000 volts and seems to give good serv- 
ice. Considerable improvement may be 


.had by slanting the pipe toward a ver- 


tical position, as shown in Fig. 4. In 
this construction the roof is extended, 
so as to house the entrance pipe more 
completely and decrease the possibility 
of damage from birds and from rain 
and dust. It is still open to the objec- 
tion that birds may lodge in the opening. 

A method superior in some respects 
to the one just described brings into use 
a bushing composed of fiber conduit or 
its equivalent. Observe Fig. 5. The 
bushing is held in position by means of 
a heavy circular disk, usually of glass, 
but in some recent installation an in- 


FIG. 6. 


sulating composition is used instead. 


This method offers added protection in 
having the wire insulated from the disk, 
but it is not proof against creeping. 
This may be reduced, however, by em- 
ploying a more elaborate bushing, such 


as that shown in Fig. 6. In order to add 


mechanical strength it is advisable where 
disks are used to have more than one. 
Fig. 7 illustrates this construction. 
Bushings have come into use exten- 
sively during the past five Vvears and 
their construction has been undergoing 
some radieal changes and improvements, 
necessitated by the use of higher poten- 


tials. To go into a long discussicn ef 
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details is not permissible here, but it is 
well to take up a few important points. 
Fiber conduit is the cheapest and most 
widely used material for supporting 
high-tension wiring, and lends itself 
readily to the construction of special 
bushings. The chief item to be observed 


with reference to fiber conduit as an in- 
sulator is that it is not proof against ill 
effects of moisture when subjected to 
high potential. In this respect porcelain 
offers a distinct advantage over fiber, 
but due to its brittleness porcelain is not 
as dependable where either material can 
be located in a permanently dry place. 
For very high potential the lines may 


FIG. 8. 


be brought into the station as shown in 
Fig. 8. 

The installation of lightning arresters 
has been discussed at length in a previ- 
ous chapter. The points to be observed 
with reference to substations do not dif- 


‘fer from those applying to main sta- 


ticns. Installations outside the building 
are popular, and this method can be fol- 
lowed in the majority of cases. 


There are three methods of support- 
ing high-tension wiring: On insulators 
inclosed in concrete compartments, sup- 
ported upon a wood structure, or upon 
an iron framework. The cheapest and 
one of the best methods is that of sup- 
porting upon Insulators mounted upon 
dry wood, since it affords double pro- 
tection between line and ground. When 
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case a general improvement would re- 
sult in the central-station industry. Too 
often the building is so slighted that the 
atmosphere in and around the station 
is demoralizing, and indicates, or ap- 
pears to indicate, that the management 
has not been willing to contribute its 
part toward meeting the requirements 
of first-class service. It is to be hoped 


FIG, 9.-TYPICA]L REINFORCED CONCRETE SUBSTATION, 


the insulators are mounted upon metal, 
entire dependence is placed upon the in- 
sulators. The same identical condition 
exists on a steel-tower transmission line, 
and since the station equipment is not 
subject to the same exposure as outside 
lines the high-tension wiring may be 
made practically safe with metal sup- 
ports as with wood. The installation of 
current transformers, potential trans- 
formers and other high-tension appa- 
ratus have already been treated in a 
preceding chapter. 

(e) The details applying to the low- 
tension side are discussed in the chapter 
on distributing systems. Among the 
features of this portion of the system 
applying to the present subject may be 
mentioned the space required for the 
low-tension wiring. It is important to 
provide an abundance of space for low- 
tension cables and for transformers, reg- 
ulators and like apparatus, so that the 
station is free from congestion after ex- 
tensions are made. 

(f£) The building should be well 
adapted to the installation of electricai 
apparatus; second to this it should have 
the necessary architectural qualities to 
harmonize properly with the engineering 
requirements. Though not always con- 
ceded, it is a fact that the external ap- 
pearance of a power station or substa- 
tion is an advertisement for or against 
the best interests of the company sell- 
ing power, and if this item were more 
carefully observed than is usually the 


that the future will show a vast im- 
provement in this respect, and that this 
is forthcoming cannot be doubted, since 
central-station managers and financiers 
are bound to reap a harvest from an en- 
terprise which is prepared to show some 


FIG. 10.—SWITCHING STATION. 


personal pride in the outward appear- 
ance and manner of conducting busi- 
ness. 

(g) Typical substations are shown 
in Figs. 9 and 10 as general samples, 
the details of which are subject to 
change, and will, of course, vary widely 
according to local conditions. It is to 
be remembered that the personal opin- 
ion of the engineer is a strong factor, 
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and this will often have a marked in- 
fluence upon the design regardless of 
certain recognized standards of prac- 
tice. In regard to the wiring layout of 
a substation it may be said that the 
same general rules apply as those ap- 


plicable to generating stations. 
(To be continued.) 


[Epiror’s NotE—This important series of 
articles started in the ELECTRICAL REVIEW 
AND WESTERN ELECTRICIAN, September 3, 
1910, and will cover every phase of central- 
station design. The treatment is elementary 
and withal practical throughout, and the 
complete series will constitute a standard 
and reliable treatise on this important sub- 
ject. The next installment will be in the 


issue of February 4.] 


——_—_—_+--e__—__ 
Extensive Use of Coal Briquettes in 
Germany. 

The comparative absence of smoke in 
Berlin is due partly to the use of fuel 
briquettes. An American consular 
agent states that thirty per cent of the 
coal fuel consumed in that city and its 
suburbs is brown coal briquettes, and 
it has been technically demonstrated 
that, having been produced without the 
addition of a special binder, they burn 
with less smoke than any other bri- 
quettes. Considerable coke is also 
used in Berlin. 

The coal briquettes produced in Ger- 
many increased from 9,250,000 tons in 
1901 to about 16,300,000 tons in 1907, 
while the production in 1910 will ex- 
eeed 18,000,000 tons. 

——_oo--o————_ 
Production of Copper in 1909. 

The United States Geological Survey 
Press Bulletin, George Otis Smith, di- 
rector, presents the following report, 
by B. S. Butler, of the production of 
copper in 1909. 

The statements of the production 
and consumption of primary copper in 
the United States in 1909 have been 
compiled by the United States Geolog- 
ical Survey from statistics of produc- 
tion procured by the Bureau of the 
Census and the United States Geolog- 
ical Survey, acting in co-operation, and 
from the records of the Bureau of Sta- 
tistics. As the metal statistics collect- 
ed by the Bureau of the Census were 
obtained in connection with the general 
census of the industries of the United 
States, by direct visitation of field 
agents, the time required for the work 
was much greater than has been neces- 
sary in previous years; this accounts 
for the late appearance of these final 
figures of production. 

The production of blister copper in 
1909 from ores mined in the United 
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States was 1,092,951,624 pounds, the 
largest output in the history of the in- 
dustry, exceeding that of 1908 by 150,- 
380,903 pounds, or 15.95 per cent. 

In the following table the production 
is apportioned to the states in which 
the copper was mined. The total is 
made up of the fine copper content of 
blister produced and of the smelter out- 
put of ingot and anode copper from 
Michigan. The production of 1908 is 


given for comparison. 


PRODUCTION OF COPPER IN THE UNITED 
STATES IN 1908 AND 1909. 


(Smelter output in pounds fine.) 
1908 1909 


Alaska 54 6i4Weedsamus 4,435,836 4,057,142 
ATIZÖNA m 3 5 eg hos weed w + 289,523,267 291,110,298 
California 2... ....006- 39,648,835 53,568,708 
Colorado ..........0008 13,943,878 11,485,631 
Idaho ooo ere heatgd te we 7,256,086 7,096,132 
Massachusetts ........ ap800 ada ieh cyan 
Miehigan ....s.ssacsso 222,289,584 227,005,923 
NORtLUNE. 24.0 4-655645% os 252,503,651 314,858,291 
Nevadi ot oes eu deey ou 12,241,372 637849,281 
New Mexico .......... 4,991,351 6,031,136 
North Carolina ....... 29,391 120,451 
Oregon wo. c cece cece 271,191 245,403 
Tennessee .........25. 19,710,103 19,207,747 
Leta. osese enia aks 71,370,370 101,241,114 
Virginia ..e.sssssss.. 25,057 231.971 
Washington .......... 162,201 120,611 
Wyoming 1.44% vecuew. es 2,416,197 433,072 
Maryland “seo eiaueeee es, et ne he pte a a ne 
Ala bAMA 5 oeacetaeehes e .gaabobedentes 
South Carolina ....... 30,488  -cedistye ces 
Texas io ork sosite tiie 3,456 
South Dakota ......... 41,988 

Pennsylvania and New 
Hampshire ......... 135,139 1,083,033 

Missouri and unappor- 
tioned 2... ce cee eee 1,580,831 2,159,636 
942,570,721 1,092,951,624 


The total production of new refined 
copper in 1909 was 1,391,021,454 
pounds. This also was the largest out- 
put in the history of the industry, ex- 
ceeding that of 1908 by 253,059,046 


pounds. . 


DOMESTIC CONSUMPTION OF REFINED NEW COPPER 
1 


Total refinery output 
Stock at beginning of year 


Total available supply............. 20 cee eee 


- ee eae esc e eee se esr err oere® 


Refine! copper exported 


Stock at end of year... .. ccc ec ete scene 


Total withdrawn from supply 
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In addition to the 1,391,021,404 
pounds produced from primary sources, 
the regular refining plants recovered 
14,598,065 pounds from secondary 
sources, making a total output of 
1,405,619,519 pounds for these plants. 
Plants treating secondary material ex- 
clusively recovered 74,848,167 pounds 
as copper and copper alloys. If this is 
added to the output of the regular re- 
fineries, the contribution of the United 
States to the world’s supply of copper 
is found to be 1,480,467,686 pounds. 

Returns from all smelting and refin- 
ing companies show that the following 
stocks of electrolytic, Lake, and cast- 
ing copper were on hand at the begin- 
ning and end of the year 1909: 
STOCKS OF REFINED COPPER, IN POUNDS. 


January 1, 1909: iesise $06 68.s oe Se ees 
January 1, 1910.....esssessesee.soseso 141,486,244 
Increase during 1909.........cceeeee 19,609,485 


In addition to the stocks of refined 
copper, there were at smelters, in tran- 
sit to the refineries, and at the refiner- 
ies blister copper and material in proc- 
ess of refining to the amount of 234,- 
013,843 pounds January 1, 1909, and of 
266,754,808 pounds January 1, 1910. 

The apparent consumption of refined 
new copper in the United States in 
1909 was about 688,500,000 pounds; in 
1908 it was about 480,000,000 pounds. 

The method employed in determining 
the amount of copper retained for do- 
mestie consumption is shown in the ac- 


IN 1908 AND 1909, IN POUNDS. 
a) 


aii 1909 
1,137,052, 408 1,291,021.454 
125,745,796 121.876.759 
1,263,708.204 1,512,498,213 
e' 661.876.1297 0 682 840796 
121,878,759 141.455.244 
In3.T52A8R R24.332.970 
479,955,318 BSS 505.243 


Apparent consumption 
*Exports of pigs, bars, ingots, plates, etc., reported by the Bureau of Statistics., 


The production of electrolytic, lake, 
and casting copper from primary 
sources for 1908 and 1909 is shown in 


the following table: 


companying table. Tt does not inelude 


stocks of copper held by consumers. 
If the 14.598.065 pounds of serap 
copper produced by the regular refin- 


1969 


PRODUCTION OF REFINED COPPER PROS ERT SOURCES IN 1908 AND 1909, IN 
JUNTDS. 


Electrolytic cc x4 se seh i eis be see es B29 392 44 
lakè aieri Raed dd aces Oat aes ERS 222,259,554 
CSUN sue xntitedda sas e EEE 67,428,966 


Total output domestic refineries... 919,111,414 


The figures for Lake copper for 1909 
include 31,500,113 pounds of Lake cop- 
per that was electrolytically refined. A 
small amount of Lake copper was re- 
fined at an eastern refinery and placed 
on the market as electrolytic copper. 
The corresponding figures for 1908 in- 
elude 26,786.485 pounds.  ‘‘Casting 
copper” for both years ircludes blister 
copper that was exported without re- 


fining. 


1908 i 
Domestic origin. Foreign origin. Domestic origin. Foreign origin 


778,808 910 323,085,994 


227,005,923 
69,750,088 


218,716,268 


134.726 


Oe ee ee â v 


2,370,979 


eer 


1,065.564,921 325.456.533 


215,550,994 
ing companies is added to the output 
from primary sourees, it is found that 
these plants delivered to domestie con- 
sumers 703,163.308 pounds of copper. 
By adding to this amount the 74.848,- 
167 pounds recovered as copper and in 
alloys by plants treating secondary 
metals exclusively, it is found that a 
total of 778,011,473 pounds of new and 
old copper was available for domestic 


consumption, 
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Annual Meeting and Dinner of the Il- 
luminating Engineering Society. 

The installation of officers of the Il- 
luminating Engineering Society takes 
place in January of each year in New 
York City and the custom of preceding 
this by a dinner was continued this 
year, both being held in the rooms of 
the Machinery Club, at 50 Church 
Street, on the evening of January 13. 

At the conclusion of the dinner Presi- 
dent E. P. Hyde introduced in turn W. 
W. Freeman, L. B. Marks and C. H. 
Sharp, who spoke briefly on the early 
developments of the Society. 

General Secretary Preston S. Millar 
read an abstract of his somewhat vol- 
uminous annual report on the work of 
the Society during the past year. The 
principal points of his report might be 
summed up as follows: Membership 
January 1, 1910, 1,045; members 
elected during year, 650; members re- 
signed, 76; members dropped, 82; mem- 
bers deceased, 7; membership, Decem- 
ber 31, 1910, 1,530. Although the 
membership passed through a marked 
development as to numbers, the repre- 
sentation remains about constant: Elec- 
trical men, sixty per cent; gas men, 
twenty per cent; miscellaneous, twenty 
per cent. 

A summary of the papers presented 
at the various meetings during the past 
year showed the somewhat unlooked for 
fact that there had been thirty gas and 
twenty-six electrical papers read. The 
attendance at the section’s meetings 
showed Philadelphia still in the lead 
with an average attendance of 85, Chi- 
cago second with 50, New York 45 and 
Boston 25. 

The treasurer, W. C. Morris, gave a 
brief statement covering the Society’s 
financial conditions, which were found 
to be satisfactory. 

Dr. Hyde then announced the elec- 
tion of officers for the year 1911 to 
have resulted as follows: 

President—Arthur E. Kennelly, pro- 
fessor of electrical engineering, Har- 
vard University, Cambridge, Mass. 

Vice-Presidents—IHI. E. Ives, physi- 
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cist, National Electric Lamp Associa- 
tion, Cleveland, O. (representing the 
Chicago Section); J. T. Maxwell, gen- 
eral agent, Philadelphia Electric Com- 
pany (representing the Philadelphia 
Section); T. H. Piser, Welsbach Com- 
pany, Boston, Mass. (representing the 
New England Section). 

General Secretary—P. S. Millar, Elec- 
trical Testing Laboratories, New York 
City. | 

Treasurer—V. R. Lansirgh, Holo- 
phane Company, New York City. 

Directors—J. C. D. Clark, Peoples 
Gas Light & Coke Company, Chicago; 
F. N. Morton, United Gas Improvement 
Company, Philadelphia; Arthur Wil- 
liams, New York Edison Company, New 
York City. 

The result of the election, which was 
uncontested, showed that Mr. Millar 
was again the most popular candidate, 
as he received more votes for his office 
than any of the other candidates did for 
theirs. 

Dr. Kennelly was unable to be pres- 
ent. As his representative, Mr. Lan- 
singh took the chair, and after a few 


remarks declared the meeting ad- 
journed. 
—__~»--@-_—_ 
Candlepower on Alternating and Direct 
Current. 


In a paper in the London Electrician, 
Vol. 58, p. 318 (1906), J. T. Morris re- 
ported some experiments showing a 
difference in the candlepower of a ear- 
bon-filament lamp on direct and alter- 
nating circuits, when supplied with the 
same power. At thirty cycles, the dif- 
ference in a five-candlepower, 220-volt 
lamp was two per cent, the candle- 
power being higher on alternating cur- 
rent, while the voltage was lower. At 
the same effective voltage, the differ- 
ence would be three per cent. No effect 
was observed at sixty cveles nor with 
two 25-candlepower, 110-volt lamps, 
one of earbon and one of tantalum. 
These results are of interest in connec- 
tion with the results on tungsten lamps, 
reported in an article in these columns 
last week. 
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Tantalum Lamps on Chicago Railways 
Cars. 


The Chicago Railways Company, 
after a series of comprehensive inves- 
tigations, has installed tantalum lamps 
in nearly 1,000 large pay-as-you-enter 
cars. The investigations have shown 
an average saving of not less than five 
cents per car day on the generous basis 
of 1,800 hours of illumination per car 
year. This now means a saving of 
£18,000 a year, and fully $35,000 will 
be saved when tantalum lamps have 
been installed in the 2,000 cars finally 
tu be operated by the Company. The 
higher cost of tantalum lamps over car- 
hon lamps, including interest, is found 
to be balanced at the end of the first 
vear by the longer life of the metal- 
filament lamps, and the saving is shown 
in reduced power consumption. This 
is a particularly important feature for 
a company which purchases power, as 
does the Chicago Railways Company, 
and pays a premium on peak loads, 
since in the winter months the lighting 
of the cars during the evening rush 
greatly increases the maximum current 


demand for the system. 
—__——_~»-e—____—_- 


Electric Lamps in the Navy. 

In his annual report, the chief of 
the Bureau of Equipment, Navy De- 
partment, says that  metal-filament 
lamps of various types were purchased 
and installed for experimental pur- 
poses, but found not to be sufficiently 
robust for general ships’ use. They 
have been found satisfactory for sig- 
naling purposes, and are a great im- 
provement in this respect over lamps 
with carbon filaments, on account of 
quick heating up and lack of afterglow. 
The constant improvement in this type 
of lamp indicates that it will soon he 
available for general incandescent light- 
ing aboard ship. The results of experi- 
ments have shown the superiority of 
mercury-vapor lamps over ares for fire 
and engine-room lighting, and they 
have been definitely adopted for this 
service, Thirty-six-inch — searchlights 
are being generally installed. 
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New York Section, Illuminating Engi- 


neering Society. 
Physiological topics claimed the ma- 
jor part of the evening at the January 
meeting of the New York Section of the 
Jlluminating Engineering Society held 
on January 12 in the Engineering So- 


cleties Building. 
The chairman, Dr. A. H. Elliott, faced 


a goodly sized gathering as he called 
upon Dr. Nelson Miles Black, of Mil- 
waukee, to read his paper on ‘‘Arti- 
ficial Illumination as a Factor in the 
Production of Ocular Discomfort.” 


ARTIFICIAL ILLUMINATION AS A FACTOR IN 
OCULAR DISCOMFORT. 


Dr. Black opened his paper by stating that 
snow blindness and eclipse blindness have 
long been known, references having, in fact, 
been found to them in the writings of the 
ancients. Since the advent of commercial 
artificial illumination, however, a new form 
of eye-strain has become manifest, which 
leads to the impression that it must be due 
to some defect in our ordinary methods of 
lighting. The eye-strain referred to is no- 
ticed chiefly by those compelled to do close 
work under artificial light for long periods 
at atime. Its first symptom is heating of the 
eyes and slight blurring of the vision. The 
finer details of objects become lost; some- 
times there is actual pain in the eyes and 
head, dullness of mental activity, and finally 
almost complete inability to keep the eyes 
open. Eye-balls and lids show considerable 
congestion. In order to explain the con- 
dition properly Dr. Black summarized what 
is known of the visual equipment of the 
eye, laying particular stress upon the con- 
struction of the center of the retina known 
as the fovea. In this portion cones are 
found, and immediately about it is a ring 
of rods. The latter contain a pigment known 
as visual purple, which íis very sensitive to 
light. The range of intensity of illumina- 
tion to which the eve can adapt itself is 
enormous, nature having provided in the 
construction of the eye for an ability to see 
within the range of the extremely feeble 
illumination of faint moonlight to the bril- 
liancy of the midday sun. ‘The reflection 
of bright sunlight from a body of water or 
fresh snow produces the effect known as 
glare, which is also noticed to a certain 
extent in passing from a dark room into a 
brightly lighted one or into the bright sun- 
Shine. It has been stated that ultra-violet 
light is markedly deleterious to the eye, but 
it has been found that the various media 
in the eye are arranged to absorb it and, 
in fact, the glass globes used in connection 
With artificial illuminants furthermore ab- 
sorb these rays. It is also noticed that 
sunlight contains a larger proportion of 
ultra-violet rays than any artificial illumin- 
ant, and yet ordinary sunlight is not harm- 
ful to the eye. It seems, therefore, that the 
rays from some other portion of the spec- 
trum must be the ones which, when pres 
ent in our artificial sources in an unbal- 
anced degree, cause the discomfort that has 
been noticed. Dr. Black gives his opinion 
that the absence of blue in nearly all 
Sources of artificial light is the cause for 
this trouble, because blue is the comple- 
mentary color of yellow and neutralizes it. 
Since artificial light lacks blue to neutralize 
its yellow, the latter is in a greater propor- 
tion than in ordinary sunlight, and since 
the yellow rays are very powerful in bleach- 
ing the visual purple of the retina, their 
effect ig very marked on the eye. The 
evolution of the eye to adapt itself to the 


modern conditions has not gone to a suf- 
ficiently great extent on account of the rel- 
atively short period to which it has been 
subjected to these somewhat unnatural 


sources of illumination. 
The second paper, entitled ‘‘Physio- 
logical Points Bearing on Glare,” was 


read by Dr. P. W. Cobb, of Cleveland, 


Ohio. 
PHYSIOLOGICAL POINTS BEARING ON GLARE, 


Dr. Cobb states that the word glare signi- 
fies a dazzling light, or as a verb means 
to shine with a bright dazzling light. He 
considers principally that production of 
glare due to the presence of exposed lights 
in the field of view. The eye tries to adapt 
itself so as to ward off the injurious effect 
of glare, but if continued it is a strain on 
the muscles as well as the nervous tissues 
of the organ. It has not been generally ap- 
preciated that when looking at a bright fila- 
ment against the face of a lens, prism or 
Other refracting body, the image is just as 
bright as the object itself, but usually is 
enlarged by the refractive power of the 
medium. Some oculists have contended that 
the old kerosene Jamp was the almost ideal 
source of illumination, but the modern il- 
luminants are not used as the old kerosene 
lamp was used. The brightness of the gen- 
eral surroundings should be somewhat less 
than that of the work being done, but not 
indefinitely less. The visual acuity is in- 
versely proportional to the angle made by 
the height of a given test object when it 
is just visible. Taking up side illumination, 
Dr. Cobb shows that under some conditions 
a side source produces Increased visual 
acuity, whereas in more frequent instances 
it results in a diminuation of the sensibil- 
ity. The question then arises as to which 
of two factors is the principal one in caus- 
ing the deleterious effects of glare. The 
first is a change in the adaptive state of 
the retina; the second the effect of scat- 
tered light within the eye from a side light- 
source, acting as a haze thrown over the ob- 
jects of vision. Both of these causes un- 
doubtedly prevail more or less in many 
cases, and it must therefore be concluded 
that scattered light in the eye from a side 
light-source is a large factor in reducing 
visual acuity. It probably produces two 
effects on the sensitiveness of the retina 
itself, one depending on the extent of the 
retinal surface stimulated by the side light 
and somewhat transient, the other evidently 
the result of the high intrinsic brilliancy of 
the side light and persistent to a degree 
after the side light has ceased to act. 


The discussion of these two papers 
was had jointly. It was opened by Dr. 
Weeks, who stated that the visual pur- 
ple was extremely sensitive to light and 
that a reduction of the visual purple 
depended upon the intensity of the 
light, while an exhaustion of visual 
purple was due to lack of time for both 
pupilary and retinal adaptation. Re- 
ferring to side lights he cited the Senate 
Chamber at Albany, N. Y., as a ‘‘hor- 
rible” example. 

Dr. Seabrook, who holds closely to 
the theory of damage from ultra-violet 
or chemical ravs, reiterated his belief 
and further stated that the maximum 
illumination at the eve as given by Dr. 
Louis Bell, namely 2.5 foot-eandles, 
should not be exceeded. 

A. J, Sweet said that glare should 


cussion were Messrs. Ashe, 
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be divided into two distinct classes, 
discomfort and depression of the visual 
sensation, as we could have one without 
the other, and vice-versa. Too high 
general illumination should be avoided, 
as any light falling upon the retina 
Which was not necessary reduced the 


efficieney of the eve. 

E. L. Elliott stated that although 
Mr. Sweet's investigations had proven 
that when a light source was placed at 
an angle of more than twenty-six de- 
grees from the line of vision there was 
no visual depression, nevertheless there 


was decided discomfort. 

The final paper of the evening, en- 
titled ‘‘Reflection Co-effcients,’’ was 
read by the author, Paul F. Bauder, 
of Cleveland, Ohio. 


REFLECTION CO-EFFICIENTS, 


Mr. Bauder’s paper dwells on the need 
for obtaining more definite data on the ab- 
sorbing and reflecting values of various 
surfaces and colors used for decorating 
rooms. Little attempt has as yet been 
made to co-ordinate the color qualities of 
light sources with those of the walls, ceil- 
ings, floors and contents of rooms. No ar- 
tificial illuminant can be said to be the full 
equal of daylight in regard to intensity, 
color, direction, brilliancy, volume and dif- 
fusion of the light. Daylight effects can, 
therefore, not be reproduced exactly under 
artificial light. Little attempt has been made 
by paint, tapestry and paper manufacturers 
to harmonize interior decorative materials 
with the colors of the modern {lluminants. 
Aside from lack of harmony in color, there 
may be incorrect use of the lighting source, 
insufficient diffusion, etc., that spoil the ef- 
fect. Mr. Bauder cited a case where redec- 
oration enhanced the lighting effect in a 
marked degree. Experiments were made 
by him in a ten-foot cubical room with va- 
rious colored surfaces to compare the re- 
sulting illumination and thus show the ef- 
fect of the decorations. As compared with 
white walls, ceiling and floor, there was an 
efficiency varying from 43.9 to 534 per 
cent, depending on the type of incandescent 
lamp used and the color of the room sur- 
faces. The colors had less effect with 
tungsten than with other incandescents. 
The absorption evidently was a more no- 
ticeable feature than variation of reflection 
due to color. If different densities and col- 
ors of glass reflectors had been used, still 
greater loss of efficiency would have been 


noticed. 

Owing to the lateness of the hour, the 
discussion was quite general, covering 
principally the fact that it was impor- 
tant to take each specifie instance and 
deseribe the panacea rather than gen- 


Those entering into the dis- 


eralize. 
Owens, 


Jones, Macbeth and Hyde. 

The papers to be presented at the next 
meeting, on February 9, are as follows: 
**Researches in the Photometry of Mer- 
eury-vapor Lamps,’’ by -J. C. Pole; 
“Light and Architecture,” by Henry 
Hornbostel; “The Polar Curves of 
Finite Line and Surface Sources,” by 


Bassett Jones, Jr. 
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Chicago Section, Illuminating Engi- 
neering Society. 

The January meeting of the Chicago 
Section of the Illuminating Engineer- 
ing Society was held in connection with 
the sixth annual Chicago Electrical 
Show, at the Coliseum, on the evening 
ot January 13. The members and 
guests first assembled in the restaurant 
for dinner. The meeting proper was 
held directly after this in the assem- 
bly hall of the Coliseum Annex. 

A paper by Dr. Herbert E. Ives, on 
‘Luminous Efficieney,’’ that was origi- 
nally presented before the Philadelphia 


Section in January, 1910, was the sub- - 


ject for discussion. A. L. Eustice pre- 
sented an abstract of the paper. 

The paper deals with a complicated 
problem, because one of its factors is 
physiological and not physical. Four 
principal topics are considered—ra- 
diant luminous efficiency, total lumin- 
ous efficiency, mechanical equivalent of 
light and reduced luminous efficiency. 
One diffculty encountered is the loca- 
tion of the exact borders of the visual 
radiation. In flame sources there is 
much loss by conduction and convec- 
tion, which are small in electric lamps. 
The so-called mechanical equivalent of 
light is different for each light source. 
The sensibility of the eye is not the 
same for different colors. Therefore, 
the terms luminous efficiency and me- 
chanical equivalent efficiency of light 
are unsatisfactory. In fact a confus- 
ing array of terms has been used. 
There is no real need for expressing 
a luminous efficiency in percentage. 

In opening the discussion, Mr. Eus- 
tice called attention to the physio- 
logical aspects of the question. The 
eye is not as analytic as the ear. Ra. 
diation extends over some sixty oc- 
taves, only one of which is light. While 
some lights might be highly efficient as 
regards radiation, they would not 
necessarily be effective light-sources, on 
account of the peculiar sensibility of 
the eve. 

J. R. Cravath stated that, while 
it is easy to determine the me- 
chanical equivalent of heat, it 1s almost 
impossible to compute the mechanical 
equivalent of light. We really do not 
need this, as the relative lumens per 
watt gives a good measure of the effi- 
ciency. He emphasized the low values 
of reduced luminous efficiencies that 
have as yet been attained by even the 
best illuminants, and showed what enor- 
mous strides must still be made. 


M. G. Lloyd protested strongly 
against using the term mechanical 
equivalent oť light at all. lt does not 
mean anything without qualitications 
and with them it is a misnomer. It is 
possible to get a mechanical equivalent 


‘of radiation, because radiation has a 


measureable value. The term lumin- 
our efficiency, likewise, is a useless 
term. The sensation of light is not pro- 
portional to the amount of energy that 
falls on the eye, because of the peculiar 
distribution of its sensibility. The 
common statement that the intensity of 
light varies inversely as the square of 
the distance is not true; the radiation 
energy does vary in this way, but this 
is not the same as light. The discre- 
pancy is noticeable when photometer- 
ing lights of different colors. 

Chairman F. J. Pearson said he had 
noticed that the Johns Hopkins lec- 
turers had carefully avoided a discus- 
sion of these very things. 

George C. Keech said he was im- 
pressed more than ever of the need of 
producing an artificial light as near to 
natural daylight as possible. 

Prof. E. H. Freeman dwelt on the 
need for agreement on nomenclature 
and the necessity for measuring the 
things we speak of. For instance, if 
we were able to measure the physio- 
logical effects, greater progress would 
be made in illumination. 

The subject for discussion at the 
February meeting will be ‘‘I]lumina- 
tion Problems in a Small City.’’ The 
managers of lighting ‘plants in the 
smaller cities are frequently thrown on 
their own resources in solving problems 
of illumination and = generaily have 
shown much ingenuity in doing so. It 
is hoped to have some of these inter- 
esting problems and solutions brought 
before the Society. 

——_----@_____- 
The Neon Lamp. 

The new neon lamp mentioned in our 
last issue has been fully deseribed by 
Georges Claude at a meeting of the 
French Physical Society. 

Great difficulty was experienced in 
getting the gas sufficiently pure to give 
good results, but this was finally accom- 
plished by absorbing the residual gases 
in the tube by means of charcoal im- 
mersed in liquid air. 

One of these lamps, operated as a 
Meore light, was installed in Paris 
under the peristyle of the Grand Palace 
of the Champs-Elysées, at the time of 
the Automobile Show. It eonsisted of 
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four tubes, each thirty-six meters long, 
giving a beautiful decorative effect due 
to the warm red hue. 

Some experimental results were given 
for a tube six meters long and forty- 
five millimeters in diameter, which op- 
erated at 1,000 volts. This voltage 
varies from 1,100 to 980 when the cur- 
rent is varied from 0.1 to 1.0 ampere. 
For 1,000 volts the current was 0.94 
ampere, and the power 850 watts. The 
power factor is therefore 0.9. Photo- 
metric measurements were made by ex- 
posing a short length of the tube, which 
was found to give 22G candles per me- 
ter or 1,320 for the entire tube. The 
specific consumption is 0.64 watt per 
candle, or measuring the power in the 
primary circuit so as to include the 
regulating apparatus, 0.8 watt per can- 
dle. 

The results are better in a longer 
tube, since there is considerable loss of 
power at the electrodes. Auxiliary 
electrodes permit this power to be 
measured and it was found to comprise 
300 of the 850 watts. It is therefore 
expected in tubes thirty or forty meters 
long to attain 0.6 or even as low as 0.5 
watt per candle. 

e a 


The Illumination Club of St. Paul, Minn. 


An organization was formed on 
January 5, which will be known as The 
Illumination Club of Saint Paul. 

The object of the organization is the 
advancement of illuminating engineer- 
ing and the study of all subjects con- 
nected with illumination in any form. 
In addition to the presentation and dis- 
cussion of papers it is planned that the 
club shall be a medium of exchange for 
general illuminating engineering infor- 
mation and data. The secretary will 
endeavor to collect from manufacturers 
and others all available data on various 


light sources and accessories and will 


keep this information for reference by 
the members. The usefulness of the 
organization will be extended in other 
directions if the membership increases 
according to present indications. 

A program has been prepared for six 
meetings, from January to June, of this 
year. These meetings will be held on 
the second Monday of each month, in 
the offices of Reed & Stem, 601 Endicott 
Building. The subject for the next 
meeting, which will be held on Mon- 
day, February 13, is ‘‘Street Light- 
ing,’’ and the paper of the evening 
will be given by Earle D. Jackson. . 
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The Proposed British Transatlantic 
Cable. 
A recent report from a United States 


‘consular agent in London, England, 


states that the proposition to lay a 
new Transatlantic cable by an ex- 
treme northerly route has been again 
revived, perhaps with more enthusiasm 
than has attended former proposals. 
Interest is heightened by the earnestly 
expressed desire of the Commonwealth 
of Australia to secure communication 
with England considerably cheaper by 
way of Canada. 

In 1902 the Pacific Cable Board laid 
a cable from Vancouver via Fanning 
Island and Fiji Islands to Norfolk 
Island, whence it branches to New Zea- 
land and Australia. This board is com- 
posed of government representatives 
of Australia, New Zealand, Canada and 
the United Kingdom, all of whom 
shared in the cost of the cable. 

Originally the charge from Australia 
to Vancouver was twenty-four cents a 
word on press messages, of which four 
cents went to Australia, eight cents to 
the Pacific Cable Board and twelve 
cents to private lines. On August 1, 
19Q9, a reduction to eighteen cents per 


word was made on press messages. 


The Board’s revenue from press busi- 
hess alone, formerly an almost negli- 
gible quantity, has risen to over $1,200 
per month since the reduction. 

On July 1, 1910, another important 
step was taken by the Pacific Cable 
Board. A copper wire between Van- 
couver and Montreal was leased from 
the Canadian Pacific Railway, so that 
now messages may be transmitted di- 
rectly from Montreal to Australia. 
The Pacific Cable Board at its recent 
meeting received an extremely satisfac- 
tory account of the progress of the 
cable toward self-support. In no year 
Since it was laid has the cable been 
operated without a deficit, which has 
been made up by the several govern- 
ments. Original estimates for the year 
ending March 31, 1911, showed a prob- 


able deficit of $312,658; estimated re- 
ceipts, $622,912; and expenditures, 
$935,570. Amended estimates put the 
receipts at $656,977 and expenditures 


at $922,425, reducing the deficit to — 


$265,448. This adverse balance is ex- 
pected to be reduced by nearly one- 
half in 1911. 

The project to lay the State-owned 
Atlantic cable by a northerly route is 
not new. The route was surveyed as 
early as 1860 from Scotland via Faroe 
Islands, Iceland, Greenland and Lab- 
rador, along which it is proposed to 
lay the new cable. An advantage 
claimed is that this short northern 
route would have a far greater carry- 
ing capacity than those on the longer 
southern route, and that the same 
rates which fail to bring any profit for 
existing Atlantic cables, even when 
working at their utmost capacity, 
would earn a satisfactory profit for the 
northern route if worked only six 
hours a day. 

The longest stretch in the northern 
route, that between Iceland and Green- 
land, is about 670 miles, whereas the 
length of existing Atlantic cables ap- 
proximates 2,000 miles. It is suggested 
that whereas the present cable com- 
panies charge twenty-four cents per 
word on ordinary messages, nine cents 
would be sufficient for the new cable. 
This would mean probably five cents 
a word for government, press and de- 
ferred messages, in which case twelve 
cents would cover the cost of similar 
messages to Australia, omitting land 
charges. 

Although much of the northern route 
is covered by ice during three-fourths 
of the year, it is urged that it would 
not be difficult to effect repairs because 
of the shallow sea; also that there are 
no trawlers there, which often cause 
much damage to cables elsewhere. 

The capital necessary for the project 
is estimated at $4,136,000. The annual 
receipts at the lowest rate mentioned 
are estimated at $724,000, the annual 
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working expenses at $265,000, repairs 
at $58,000, contingencies; canvassing, 
etc., at $73,000, provident fund at $15,- 
000, and renewal fund at $90,000. This 
would leave an annual profit of $22,- 
000, or over five per cent on the cost. 

It is estimated that cablegrams be- 
tween the United Kingdom and North 
America now aggregate about 30,000,- 
000 words, not more than one-sixth of 
which is between Canada and the 
United Kingdom. 

Two principal motives are helping to 
swing this scheme. One is the patriotic 
desire of loyal imperialists to bring to- 
gether into a more homogeneous whole 
the various parts of the widely scat- 
tered British Empire. The other mo- 
tive, while primarily commercial, nev- 
ertheless merges into the feeling of 
patriotism and loyalty to the mother 
country. The Canadian correspondent 
of the London Times says: 

‘The chief competitor with Great 
Britain in the Canadian markets is the 
United States, and there is no denying 
that the proximity of the United States 
to Canada gives the United States cer- 
tain great advantages; chief among 
them is that goods may be ordered 
from the United States and received in 
Canada in a few days. Where goods 
are ordered by letter, they are a long 
time coming from Great Britain, 
whereas they will reach Canada from 
the United States in six to ten days. 
If the cable could be employed for or- 
dering goods, and simple codes could 
be arranged so that a message could he 
sent for, say, seventy-five cents, the 
goods could easily reach Canada two 
weeks after the order was sent and the 
cost of the cablegram could be made 
up from the low patcel rates and the 
preferential customs advantages.’’ 

Denmark is likely to be interested 
also in laying a north Atlantic cable. 
It has telegraphic communication as 
far as Iceland, but the new line would 
bring her into touch with her more 
western possession, Greenland. 
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The English press is very enthusias- 
tie over this proposal and the High 
Commissioner for Australia and the 
Postmasters General ot the Dominion 
of Canada and of the United Kingdom 
are quoted as being heartily in favor 
of the enterprise, so that the project 
may likely be realized soon. 


Wireless in the Navy. 

The annual report of the chief of the 
Bureau of Equipment, Navy Depart- 
ment, states that improvement in the 
equipment and efficiency of wireless- 
telegraph installations has been steady 
and satisfactory. Modern high-fre- 
quency apparatus is being purchased 
for a number of vessels and shore sta- 
tions. The results of tests indicate 
that ten and twenty-five-kilowatt sets 
are better suited for shore stations, 
where suitable higher antenne of 
greater capacity can be used. 

The matter of the erection of the 
high-powered station in Washington 
has been pending on account of the 
jack of funds necessary to proceed 
with the work and the difficulty of ob- 
taining a suitable site. 

Several sets of portable wireless- 
telegraph apparatus have been manu- 
factured for test on the North Caro- 


lina, Montana, and Chester. These port- 


able sets are intended to be used dur- 
ing battle, the maximum range to 
be in the neighborhood of 20 miles. 
The aerial of the ship’s long-distance 
set could be taken down before battle 
when the ship was cleared, and the 
small set used with a wire hoisted to 
the yardarm, the operator and his 
small portable outfit being in any pro- 
tected position—for instance, in the 
lee of armor inside on the upper deck. 
It is expected that this type of appa- 
ratus can be so developed as to give 
very satisfactory service for short dis- 
tances and can be modified for use with 
landing parties and at lookout stations 
along the coast. 

The work on the coastal stations has 
been satisfactory as a whole, but many 
improvements are required, principally 
in the line of furnishing high-frequeney 
apparatus and more durable masts or 
towers. It is proposed to use steel tow- 
ers wherever possible, especially in the 
tropics. The number of messages han- 
dled has increased steadily. Storm 
warnings, weather reports, and time sig- 
nals are sent out broadcast as often as 
obtained, also notices of obstructions, 
changes of lights, ete. A modern high- 


- powered station has been installed at 


Colon and is in excellent condition. This 
station has given very satisfactory re- 
sults and is able to communicate with 
Key West every night in the year ex- 
cept in the summer months when statie 
conditions make communication in the 
tropies irregular. Other stations of 
similar power are to be erected at Key 
West and on the island of Porto Rico. 
It is expected that these stations will 
afford constant communication be- 
tween the United States and the sta- 
tions at San Juan, Guantanamo, and 
the Canal Zone. The necessity of mov- 
ing the Colon station to a site on high- 
er ground near the middle of the Canal 
Zone for communication with ships in 
both oceans is recognized. 
— eae 
Successful Results of Long-Distance 
Wireless Telegraphy in Italy. - 

The recent completion of the power- 
ful Marconi station at Coltano (near 
Pisa), Italy, has been attended with ex- 
periments giving highly satisfactory re- 
sults. In the presence of representa- 
tives of the Ministry of War and the 
Ministry of Posts and Telegraphs direct 
communication was established with 
stations in Ireland and Canada and 
messages exchanged with the station at 
Massowa, in the East African Italian 
colony of Eritrea. A similar station to 
that of Coltano is to be constructed at 
or near Beunos Alres and direct com- 
munication thus established between 
Italy and Argentina. From Massowa 
wireless communication will be main- 
tained with Magadisho, in Italian So- 
maliland. 

eo 

An English Windmill-driven Plant. 

A chureh situated near the town of 
Bilston, England, enjoys the distinction 
of being electrically lighted with power 
generated by a windmill-driven gener- 
ating station. Not only is the ehureh 
fitted with electrie lights, but the organ 
blower is driven by a small electric 
motor. 

The generator, which is driven by a 
vertical shaft from the windmill wheel 
is of a low-voltage type and is supple- 
mented by storage batteries. All of the 
equipment is automatic in operation, 

—_—_—_4--@__—__. 
Exports of Copper. 

Exports of copper for the week end- 
ed January 12 were 9,041 tons: since 
the first of the month, 13,501 tons; last 
year, 10,547 tons. 


Professor Jackson Engaged for British 
Telephone Investigation. 


The British Government has retained 
Prof. Dugald C. Jackson, of the Massa- 
chusetts Institute of Technology, pres- 
ident of the American Institute of Elee- 
trical Engineers, and senior member of 
the firm of D.C. & Win. B. Jackson of 
Boston and Chicago, as an expert ad- 
visor in the matter of the valuation of 
the plant of the National Telephone 
Company, which the British Govern- 
ment is to purchase at the end of this 
calendar vear. Professor Jackson 
sailed for England by the Lusitania 
this week for a preliminary conference. 
with the Post Office officials. Later on 
he is likely to spend several months in 
England in active work on the valua- 
tion problem. It is understood that no 
other foreign engineers have been con- 
sulted by the British Government. 

The National Telephone Company is. 
operating under a thirty-one year li- 
cense which terminates on December 
31, 1911. The Company’s system in- 
cludes over 1,500 exchanges and more 
than 500,000 separate stations or sub- 
scribers. Its capital stock is about $60,- 
000,000. The purchase of the Com- 
pany’s plant by the Government will 
involve a Valuation of the entire plant 
and equipment with special reference 
to its availability for service as a part 
of the Government’s system of tele- 
phones, which will, after next year, 
cover practically all telephone service 
in the British Isles. Since 1896 the 
Government has had possession of the 
trunk lines of the country, but as lately 
as 1905 the National Telephone Com- 
pany carried on about ninety per cent 
of the telephone traffic within exchange 


districts. 
——————»-e—_____ 


Current from Refuse. 

The city of Budapest is considering 
the erection of a modern plant for the 
destruction of refuse, the idea being 
to generate eleetrie current by the 
combustion of the refuse under steam 
boilers. Plants of this kind already in 
existence evaporate from 0.9 to 2.0 
pounds of water per pound of refuse. 

— ee 


Regular Wireless Communication. 


The Cedric has been refitted with 
powerful wireless apparatus and dur- 


ing a recent trip was in communication 


with both Europe and America every 
day of the vovage. 
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Electric Drive in a Brass Mill. 

One of the attractive features regard- 
ing electrical drive is the possibility of 
making a trial in a part of a shop or a 
plant without later loss of economy in 
case it is decided to extend the use of 
electric motors to the entire plant. This 
is well shown in the case of the Plume 
& Atwood Manufacturing Company, 
Thomaston, Conn., which began to use 
electric drive in 1900 and made the 
change to electric power throughout in 
1907. This company now has what is 
believed to be the most completely elec- 
trically equipped brass mill in the coun- 


try. 


GENERAL VIEW OF PLUME & ATWOOD MANUFACTURING 


COMPANY'S PLANT. 


In 1900 a 200-kilowatt two-phase gen- 
erator was installed to supply power 
to various motors in the machine shop, 
thus replacing the engine drive pre- 
viously used there. The immediate 
cause of this change was the distance 
that the power from the engine had to 
be transmitted, by belts and line shafts, 
as the machine shop was at the end of 
the plant. Although the present well 
known greatest advantage of electric 
power in machine shops (the use of ad- 
justable-speed direct-current motors on 
individual tools) was not obtained, and 
but a few large constant-speed motors 
were applied to line shafts, still the 
service was highly satisfactory and the 
drive was gradually extended by the 


Industrial Power 


additi n of a motor here and a motor 
there for various rooms. But the power 
for the main rolls continued to be sup- 
plied from a large steam engine on the 
floor of the main shop with steam piped 
from the boiler house in a separate 
building. 

However, in 1907, it was decided to 
use electric power throughout the plant 
and the engine drive was entirely dis- 
carded. In the main power house with 
the old 200-kilowatt generator was 
installed a steam turbo-generator set of 
750-kilowatts capacity together with 
the necessary auxiliary apparatus. In 
the shop motors of various sizes were 


a a 
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installed to drive the different rolls. 
Some were placed in pits below the 
floor and others on the floor. In some 
cases the motors were geared to the 
countershaft driving the rolls and in 
others silent-running chains were em- 
ployed. The additional installation 
brought the capacity up to twenty-two 
motors ranging in size from five to 150 
horsepower with an aggregate of 1,300 
horsepower. 

The immediate result of the electri- 
fication was a material increase in the 
capacity of the plant. owing to the 
speeding up of the rolls. When the 
change was made the roll speeds were 
increased from fifteen to 100 per cent 
with an average of forty per cent. 
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This speedily eliminated considerable 
overtime work which had previously 
been found unavoidable. In addition 
considerable fluor space was made 
available in the shop by the removal 
of the main engine, and rearrangements 
and additions made further economies 
possible. 

The change from engine to motor 
drive was made without an interrup- 
tion of any sort to the rolling service. 
The men were able to work through 
the changes so that the production of 
the mill was not diminished even tem- 


porarily. 
In most cases two rolls were driven 
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INTERIOR OF THE POWER PLANT. SHOWING TURBO- 
GENERATORS. 


from a single motor, but in the case of 
rolls No. 1 and No. 6 and No. 12. 
through which the first passes are 
made, a countershaft drives the three 
rolls, the countershaft being driven by 
two motors one of 100 horsepower and 
the other of 150 horsepower. Both mo- 
tors are connected to the countershaft 
by silent-running chains and therefore 
operate in parallel not only electrically 
but mechanically. Both are standard 
squirrel-cage induction motors and 
have operated with perfect satisfaction 
under these severe conditions with no 
apparent tendency for one motor to 
‘‘hog’’ the load. 

The larger of these motors is shown 
in the illustration with its chain con- 
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nection to the pinion countershaft. The 
chain connecting the second motor to 
the countershaft may be seen, but the 
motor is hidden. The photograph was 
taken just after the main engine had 
been torn out before the floor had been 
relaid. The flexibility of electric drive 
is here clearly demonstrated, for 250 
horsepower was required, but a motor 
of this size could not be replaced in 
the pit without tearing out a part of 
the foundation, so it was found more 
satisfactory to use two motors totaling 
250 horsepower and placed on opposite 
sides of the pinion countershaft. This 
method of connection materially re- 
duced the strain on the bearings of 
the countershaft. The same method 
was adopted on one other set of rolls 
where two motors, one of seventy-five 
horsepower and the other of 100 horse- 
power were connected by chain to the 
same pinion countershaft. 

The use of a flywheel was found de- 
sirable to smooth out the sudden de- 
mands for power when the material 
entered the rolls. If a flywheel were 
not used the sudden application of the 
load would take the slack out of the 
chain with a snap which would be so 
violent as to the run the risk of break- 
ing the chair or of throwing it off 
the sprocket. The flywheel acts as a 
eushirm and the chain takes the load 
very easily and quietly with only a few 
slight undulations. 

The record of the turbine is inter- 
esting. It usually operates ten hours a 
day, six days a week. It was put in 
comimssion in October, 1907, and not 
till a year later was the turbine opened. 
Then the case was removed and an 
inspection made of the blades, but no 
repairs of any sort were made and the 
turbine is running satisfactorily today. 
No trouble was experienced previous 
to the opening of the turbime in 1908, 
a desite to see whether any wear had 
taken place being the only reason for 
inspection. No sign of such wear could 
be found. 

One item of economy due to motor 
drive on the rolls is of particular mo- 
ment, not merely from the direct saving 
in cost of repair parts, but also from 
the saving in time by freedom from 
repairs. This is the freedom from roll 
breakage due to jamming of the work. 
Previously the rolls were the parts 
which gave way when work jammed, 
but with motor drive a fuse lets go first 
and the total expense for renewal of 
broken rolls in three years has been 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


zero. In fact, the total maintenance 
charge of this portion of the equipment 
of rolls and motors, has not exceeded 
$25 in that period. 

An interesting detail of the shop rou- 
tine is due to electrical drive. The 
speeding up of the rolls increased their 
capacity above the aggregate capacity 
of the overhauling machines so that 
overtime has been required with these 
machines at different times. To obvi- 
ate the necessity of running the large 
turbine to supply the twenty-horsepow- 
er motor in this room a direct-current 
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An Electrochemical Cyanide Process. 

At the December meeting of the New 
York section, American Electrochem- 
ical Society, John C. Clancy described 
his new cyanide process for refractory 
ores, making use of electrolysis. 

The ore is crushed by stamps, rolls, 
ball mills, or any other efficient form of 
preliminary grinding mills. The degree 
of fineness necessary for the process is 
about 100 mesh. The ore is crushed 
in the cyanide solution containing cal- 
clum cyanamide, sulphocyanide, and 
the halogen salts; it is, therefore, under 
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motor is also installed where the belt 
from the alternating-current motor can 
be readily shifted to it. The direct-cur- 
rent motor is supplied from a small 
steam-engine driven generator previ- 
ously used as the exciter for the orig- 
inal 200-kilowatt engine-type gener- 
ator. 

The electrical apparatus was all 
made by the Westinghouse Electric & 
Manufacturing Company, Pittsburg, Pa. 
The Plume and Atwood product in- 
cludes brass wire and rods, as well as 
sheet brass of varying gauges. 


the influence of straight cyanide treat- 
ment practically after leaving the rock 
breakers until it reaches the agitation 
tank. In the agitation tank it meets. 
with electrolysis, which acts upon the 
cyanide containing the additional chem- 
icals in solution, forming powerful sol- 
vents for the precious metals as already 
described. The treatment solution is 
made up to 2,000 pounds of water con- 
taining one pound of cyanide, two 
pounds of alkaline sulphocyanide, two 
pounds of calcium cyanamide and one- 
half pound alkaline iodine. The prod- 
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uct leaving the rolls is fed into the 
tube mill and converted into a pulp, by 
feeding the mill with the treatment 
solution and ore in the proportion of 
one part of ore to one part of solution. 
The discharged pulp after separation 
of the oversize is transferred to the agi- 
tation tank to undergo electrical treat- 
ment. 

The conductivity of the pulp is ad- 
justed by adding common salt until the 
required voltage is obtained; twenty 
pounds of salt per ton of solution will 
invariably decrease the resistance of 
the pulp so that the voltmeter will reg- 
ister about five volts. In the majority 
of cases a current of about 50 amperes 
per ton of ore is adequate. It will be 
easily seen that the cost for electrical 
energy is not by any means prohibitive. 
With iron-oxide electrodes it is possible 
to obtain a current density consider- 
ably over 50 amperes per square foot 
of anode surface, so that one electrode 
3 feet in length by 3 inches in diameter 
will be sufficient for the treatment of 
from three to four tons of ore, in other 
words, approximately thirty of these 
iron-oxide electrodes would be required 
for the treatment of 100 tons of ore 
per day. If the treatment tank is 
constructed of iron the tank itself 
may be used as the cathode. This 
arrangement would, of course, de- 
crease considerably the cost of installa- 
tion. The electric generator is the 
chief item of cost, a low-voltage gen- 
erator, say, a ten-volt machine capable 
of giving the necessary amperage can 
be obtained at any of the electrical 
warehouses. It is obvious, therefore, 
that the process may be applied to any 
existing fine grinding plant provided 
with agitating tanks. All that is neces- 
sary is simply to introduce the elec- 
trodes into the circulating ore pulp con- 
taining the necessary chemicals and 
switch on the current. It is essential 
in every case to maintain the alkalinity, 
i. e. protective alkalinity, at about one- 
tenth of a pound alkali per ton of solu- 
tion so as to allow of the formation of 
cyanogen iadide and cyanamidogen 
iodide. About eight hours’ treatment 
under electrolysis usually is sufficient 
to obtain the necessary extraction. 

After the eight hours’ treatment with 
the current, the pulp solution is 
brought up to about one pound per ton 
of protective alkalinity by adding 
caustic soda, and the cyanide contents 
regenerated up to about 0.5 to 0.6 
pounds cyanide per ton of solution. 
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The regeneration of the cyanide is 
then accomplished simply by giving the 
pulp about two hours more current. 
It will be understood that the reason 
for adding the extra alkali, is that 
cyanide regeneration cannot take place 
in the presence of a halogen compound 
unless the solution containing sulpho- 
cyanides and cyanamide is made alka- 


line. 

The cost of the chemicals in one ton 
of electrolyte is as follows: 

1 pound of cyanide........ 

2 pounds of cyanamide.... 

2 pounds of alkaline sul- 

Phocyanide .......... 12 cents 

0.25 pounds of alkaline iodide. 35 cents 


18 cents 
6 cents 


Total c203 bet ececaes 71 cents 


This would not represent the total 
cost of one ton of solution, for, not- 
withstanding the effect of electrolysis, 
practically all the haloid salts previous- 
ly added, together with the sulphocya- 
nide will be found unimpaired at the 
end of the operation, the cyanide and 
cyanamide alone suffering the neces- 
sary decomposition. The amount of 
cyanide consumption on the ore in 
presence of cyanamide works out at 
about one pound of cyanide per ton of 
ore treated. This consumption of cya- 
nide is regenerated at the expense of 
three cents for cyanamide and at the 
very outside three cents for current 
(figuring current at one cent per kilo- 
watt-hour), making a total cost of six 
cents per ton of ore. 

The cost of electrical energy works 
out at about ten cents per ton of ore 
treated, this added to the cost of cya- 
nogen-bearing material and regenera- 
tion, would make a total of 16 cents per 


ton of ore. 


———_a---o__—__—— 
Ozone for Sterilization. 

A plant for purifying the water from 
the Neva River has recently been in- 
stalled at St. Petersburg, at a cost of 
approximately $750,000. After being 
filtered, the water passes through an 
ozonizing apparatus. This method of 
sterilization 1s rapidly growing in fa- 
vor in Europe. 


—_—_~@--—____— 
Electrification in Finland. 

It is reported that the water of Sar- 
ina Lake, in Finland, is to be used for 
generating electric power. A London 
firm has applied for the concession and 
proposes to electrify the Finish rail- 
ways and supply current to Helsingfors 
and St. Petersburg. The capacity 
planned is 168,000 horsepower. 
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A Unique Emergency Plant. 

One of the most ingenious applica- 
tions of storage batteries for emergency 
work was made during the large fire 
at Minneapolis recently. 

The destruction of the Minneapolis 
General Electric Company power house 
deprived the plant of the Daily News 
of current, and the Studebaker Broth- 
ers Company, located directly across 
the street from this newspaper office, 
came to their rescue in a novel manner. 

The power required for the News 
linotypes was 220 volts. In twenty 
minutes’ time the Studebaker Company 
unloaded from its electric trucks 105 
electric vehicle batteries. These were 
placed on a large truck which was sta- 
tioned on the street just outside of the 
composing room. Wires were run into 
the building from these batteries and 
for the first time on record an electric 
automobile started to work in getting 
out a newspaper. 

The evening edition of the Minneapo- 
lis Daily News for January 6 owed its 
existence to this improvised power 
house made up of electric vehicle cells. 

——_—_—_»-e—————_- 
Acyclic Generators. 

J. E. Noeggerath, consulting engi- 
neer, gave a lecture before the Elec- 
trical Engineering Society of Colum- 
bia University, on the evening of Janu- 
ary 6. The lecture described the prin- 
ciples on which the acyclic machines 
are built, the method of connecting the 
conductors in series to give commer- 
cial voltages. It was stated that ma- 
chines could be built for voltages as 
high as 600 and with an efficiency as 
high as 93 per cent. The larger the 
capacity of the machine the better the 
efficiency, and therefore this type of 
machine is particularly adapted to 
large sizes. 

——_—___4-—__—- 
Arch Lighting Proposed for Eugene, 
Oregon. 

The Oregon Power Company has pro- 
posed the erection in Eugene, Ore., of 
a set of tungsten arches for lighting 
the principal streets. This lighting is 
now done by carbon ineandescent-lamp 
streamers aggregating 200 nominal 
candlepower per streamer. These 
would be replaced by strings of ten 
series tungsten lamps of thirty-two 
candlepower each, thus increasing the 
light over fifty per cent. It is pro- 
posed to hang each string of lamps 
from a messenger cable so as to form 


an arch. 
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FINANCIAL REPORTS OF ELEC- 
TRICAL COMPANIES. 


LEHIGH VALLEY TRANSIT. 
The Lehigh Valley Transit Company 
reports for the year ended November 
30, 1910, compared as follows: 


1910 1909 
Passenger receipts ......... $1,042,969 $956,888 
Operating expenses ......... 462,344 548,172 
Nét conserere aurea ees 480,625 408,716 
Other income ............06- 159,851 114,574 
Total income ..........e00. 640,47 523,290 
Fixed charges ...........0.. 430,276 421,602 
Surplus ...a..csssssseesans 210,200 101,688 


AURORA, ELGIN & CHICAGO. 

The report of the Aurora, Elgin & 
Chicago Railroad Company „for the 
month of November and five months 
ended November 30 compares as fol- 
lows: 


1910. 1999. 
November gross ..........-.+5. $132,508 $122,749 
Expenses sci dea Shed se 74,722 69,526 
November net ............2.05 58,086 52,263 
Charges, taxes .....cc ccc eee eee 34,603 29,586 
November surplus ........... 23.483 23,677 
Five months’ gross............. 809,583 740,805 
Expenses ...... ccc cece ee eee 418,471 372,108 
Five months net ............ 391.112 368,696 
Charges, taxes .....cc cece eee 167,043 146,663 
Five months surplus ........ 224,069 222,033 


NORTHERN OHIO TRACTION. 

The report of the Northern Ohio 
Traction & Light Company for the 
month of November and eleven months 
ended November 30 compares as fol- 
lows: 


1910 1909. 
November gross .......-.+-. $ 189,705 $ 175,743 
Expenses ..ccecn cece cee canes 110,718 99,972 
November net .........+2+- 78,987 75,770 
Charges . sas icesic sole esa een 43.367 43,400 
November surplu8......-.. 35,620 32,370 
Eleven months gross........ 2,235,453 1,994,729 
Expenses ......cee reece reese 1,233,947 1,088,502 
Eleven months net........ 1,001,506 906,227 
Charges ...ss.sesosensereseo 476,894 480,856 
Eleven months surplus.... 524,612 425,371 


UNITED RAILWAYS OF ST. LOUIS. 
The report of the United Railways 
of St. Louis for the month of Novem- 
ber and eleven months ended November 


30, compares as follows: 


1910 ; ae iD 
‘ember gross s.s.s $ 952,871 923,42 
Novem ha depreciation... 628,117 RE 
November net eee 324,154 342,413 
Other income E ee et a 
a aa ee een “23A lal 232,107 
November surplus ..... 96,159 m i 
Eleven months’ grosS..... 10,553,912 M eae 
Taxes and depreciation.... 1003. : eee 
“even months’ net..--- 8456.624 8127-007 
Other income --erreerrttts 3 a sree 416 
Total income -:::::!!!]] 2,565,514 2, 569.006 
Craven months’ surplus. . 958,038 1,200, 
eee re 


LAKE SHORE ELECTRIC. 
The report of the Lake Shore Elec- 


trie Railway Company for the month 
nber and eleven months ended 


T r 1 
of Nove llows: 
; ber 30 compares as fo 
NON n 190,705 
per gross omanneen $ a $ 48.984 
NO aes and taxeS.-.600t"' 41,010 n 
Experian per nët sescat"! 34.669 35,393 
November lueret 624 6,328 
Charges su aaea 'K4l 1,020,021 
November Ayr grosses" LUgkog GaN Az 
Tiea a and taxes. estt 530,648 Pia 
psen months’ net «tt! 382,847 101.653 
plev em Pani i gaa a ee 148,30 6D! 
Charges": nths’ surplus: ++: 
pieven 7 


HUDSON & MANHATTAN, 
The Hudson & Manhattan Railroad 
Company reports for the month of No- 
vember and five months ended Novem. 


ber 30, 1910, as follows: 
Nov. Jul. 1-Nov. 30 


Gross revenue all sources. . .$362,793 $1,648,709 
Operating expenses and 
„taxes TEE EE EERS 175,866 742,459 
Net revenue ....essssesseo 186,927 906,249 
Int. on total int. bearing 
bds. oust. ....ssesssesss 243,958 1,219,790 
Less int. chargeable to con- 
struction .....essesssosso 73,020 365,101 
Balanco cecce setae 170,935 2,894,001 
Other charges .........e0008 21,195 103,467 
Total deductions from in- >: 
COME Goonies r 225 hots eee 192,133 958,160 
Deficit ors bis dte aud wee aaey 5,206 51,910 


Total deductions from income being fixed 
charges applicable against thut portion of the 
property employed in present operations, 


EDISON ELECTRIC, BOSTON. 

The report of the Edison Electrie 1l- 
luminating Company, of Boston, for 
the month of December and six months 
ended December 31 compares as fol- 
lows: 

1910. 1909, 


December gross ............ $ 542,463 $ 505,249 
Expenses so. weaned Orca 204,928 202,436 
December net .........06. 337,535 302.813 
Six months B@rosS.........6.- 2,486,289 2,237,659 
Expenses .....:-ccceccacees 1,082,525 1,031,460 
Six months net........... 1,403,714 1,206,199 


KEYSTONE TELEPHONE, OF PHILADELPHIA. 

The report of the Keystone Tele- 
phone, of Philadelphia, for the month 
of December and six months ended De- 
cember 31, 1910, compares as follows: 


1919, 1909. 

December BroSS ......0.-e ee eeee $06,851 $94,790 
December net cc... cece eee ee eee 49,412 47,384 
Surplus after charges......... 24,893 22,665 
Six months groSS.....essessss>e 572,479 551,052 
Six months Net.....sssssessssse 287,396 276,008 
Surplus after charges......... 140,327 125,80. 


———— -2-— 


Chicago Salesmen of Western Electric 
Company Have Annual Dinner. 

The close of 1910 was observed by the 
Chicago sales force of the Western Elec- 
tric Company with an annual dinner at 
the Chicago Athletic Club on Friday, 
December 30. About one hundred at- 
tended this function, which was con- 
sidered one of the most successful of 
the kind ever attempted. 

The banquet followed a four days’ 
conference, at which Western Electric 
standards and problems and topies of 
interest to all of the sales staff were dis- 
cussed. The dinner was in the nature 
of a ‘‘get-together”’ affair and every 
preparation had been made to insure 


E Si i 
an evening of social enjoyment. The 
after-dinner program consisted of 

members 


songs, speeches and stunts by 
of the conference. 
Among those at the d 
A. Ketcham, acting manager; H. L. 
ger; W. J. Doherty, 
wW. H. Tompkins, W. P. Hoagland, J. 
T. Valenta, H. W. White, D. C. Guest, 
W. B. Pierce, C. B. Underwood, C. E. 
Collier, E. TIT. Cameron, D. G. Welling, 


inner were F. 


(rant, sales mana 
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T. H. Pither, J. M. Bateman, F. O. 
Lightfoot, H. D. Haring, C. E. Roberts, 
G. H. Porter, E. A. Hubbard, W. W. 
Templin, G. H. Brown, H. B. Hutchins, 
W. Weiss, J. H. Allen, P. F. Hensel, J. 
H. Gleason, W. H. Thomas, L. H. 
Sheetz, A. L. Hampton, J. K. Utz, C. 
L. Goldin, F. H. Van Gorder, W. J. 
Murray, O. O. Tucker, C. H. Seribner, 
E. L. Marmaduke, G. C. Cossman, Q. A. 


Cole, R. M. Hatfield, H. W. Goddard, | 


J. A. Saville, J. D. Edmonds, T. F. 
Gayer, R. C. Kearsley, G. H. Louns- 
berry, H. C. Ohmstead, A. A. Keene, A. 
L. Frankenberger, A. C. Poggi, A. C. 
Keene, C. E. Scheffner, J. H. Locke, W. 
W. Anderson, S. G. Ward, C. H. Mack- 
lin, A. R. Maynard, G. E. Cullinan, A. 
L. Perry, H. N. Goodell, J. Valenta, C. 
C. Eagle, R. Smith, E. R. Gilmore, A. 
Luce, G. R. Slater, John Young, W. B 
Minch, J. H. Finley, C. L. Howk, E. A. 
Phillips, E. Z. Adams, H. B. Vanzwoll, 
T. J. Rider, Jr., W. F. Bancker, A. W. 
Green, O. C. Spurling, F. D. Chase, J. 
C. MeDonnell, C. I. DeWitt, J. H. Hell- 
weg, H. R. King, E. A. Hawkins, W. L. 
Stockton, A. M. Collins, C. W. Holmes, 
R. A. Barnard, F. B. Uhrig, E. B. Craft, 
E. M. Hopkins, Hancock Griffin, C. A. S. 
Howlett and E. T. Sundheimer. 


e a 
The Western Electric Company's 
Year. 


The Western Electrice Company has 
changed its fiscal year to end Decem- 
ber 31, instead of November 30. For 
the thirteen months ending December 
31, 1910, its sales were approximately 
$66,000,000, as compared with $45,000,- 
000 for the twelve months of last year, 
and $69,000,000 for the year 1906, 
which was the largest year in the his- 
tory of the company. 

The increase over the past year has 
been well distributed over the various 
lines of merchandise which the com- 
pany handles, and has been well dis- 
tributed throughout the United States. 
The company during the past year has 
continued its policy of concentrating 
the manufacturing at Hawthorne, and 
several millions of dollars have been 
spent there in new buildings. More 
new buildings, to cost $1,000,000, have 
been authorized. The company now 
employs upwards of 24,000 men. 

— eoe 

The first mosque to be lighted by 

electricity in Ceylon has been built at 


Colombo. Metal-filament lamps are 


used. 
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Electric Commercial Vehicles at the 
New York Automobile Show. 

The eleventh annual show of the As- 
sociation of Licensed Automobile Man- 
ufacturers in Madison Square Garden, 
New York, contains a striking exhibit 


of progress in electric commercial ve, 


hicles. 
In this vast industry the storage-bat- 


tery car for business use is one of the 
strong factors in real merit and adapta- 
bility to this work, as has been thor- 
oughly demonstrated. The electric 
wagon is supplanting the horse, by rea- 
son of its simplicity of construction and 
operation, permitting the erstwhile 
drivers of horse-drawn wagons to ex- 
change the reins and whip for the con- 
troller without special training. To 


these advantages are now added the 
removal of the storage battery from 


the plane of experimentation to the 
solid ground of proved performance on 
the road. For many years the battery 
has been the weak point in the electric 
vehicle, the dubious factor that kept 
its advocates on the defensive. But the 
serious utilization of the new Edison 
nickel-iron storage battery by automo- 
bile builders, who are expressing their 
faith by a substantial guarantee, and 
the improvement in construction of the 
older lead types of cells and in meth- 
ods of handling them in the vehicle and 
caring for them in the garage, are 
clinching the success of the electric. 

The General Vehicle Company of 
Long Island City, N. Y., has a very rep- 
resentative exhibit near the main en- 
trance of the show, with the following 
officials and employees in attendance: 
P. D. Wagoner, R. McL. Lloyd, G. W. 
Wesley, C. W. Squires, L. Ruprecht, A. 
P. Bourquardez, J. H. Cafferty, W. L. 
Brown and E, L. Cordner. 

Two special features are vehicles at 
the two extremes of size and capacity : 
a low-priced, 700-pound package deliv- 
ery wagon, with all-metal body which 
is unaffected by weather conditions, 
and which embodies almost without 
modification the standard, uniform de- 
sign of the line of heavier vehicles; and 
a five-ton truck, one of an order of 
eighteen trucks of 3.5-ton and five-ton 
capacity for the Peter Doelger Brew- 
ery. An interesting vehicle is a steel 
‘Trenton’? combination tower and 
emergency wagon for electric public- 
service companies, mounted on the 
standard two-ton chassis. The tower 
framework is of peculiar telescoping 
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design and when extended forms a lad- 
der to the swivel top. The rear com- 
partment has seats for eight men, and 
ample space under the seats for tools, 
etc. Mr. Ruprecht pointed out to the 
writer the following salient features of 
General Vehicle Company’s practice: 
Internal expanding wheel-brakes of 
generous design; side loading or under- 
slung battery, adapted to either the 
lead or the alkali battery; the use of 
chrome-vanadium steel in the spring 
hangers, countershaft hangers, brake 
supports and elsewhere; standard Gen- 
eral Electric completely inclosed mo- 
tors, a single motor driven by Morse 
or Whitney silent chain with roller- 
bearing — self-aligning countershaft; 
roller-chain drive to rear wheels, which 
run on roller bearings. 

Included in the exhibit of the Wa- 
verly Company, Indianapolis, Ind., are 
a 600-pound shaft-driven delivery wag- 
on and a three-ton truck. A feature of 
the former car is the use of the same 
high-grade mechanical base as in a 
four-passenger pleasure car carrying 
approximately the same load. This con- 
struction is not only a manufacturing 
economy but a satisfaction to the user 
in the resulting longer life of the car. 
The controller is of the two-pound con- 
tact type with positive non-arcing con- 
tacts, similar to those of a knife switch. 
In the motor, which is totally inclosed, 
Hess-Bright bearings are used on the 
armature shaft and Timken bearings on 
the countershaft, which is driven by 
Renault silent chain. W. C. Johnson, 
H. H. Rice, J. C. Henderson, E. C. 
Brewer and P. W. Eigner are in at- 
tendance. 

The Detroit Electric (Anderson Elec- 
tric Car Company, Detroit, Mich.) is in 
charge of W. C. Anderson, Albert 
Weatherby, George M. Bacon, Charles 
S. Hughes, Elliott Higgins, Russell 
Burnett and E. R. Erkmann. The cars 
shown are Edison-battery vehicles and 
are specifically built around this bat- 
tery, all types having a light steel chas- 
sis. The exhibit includes a 750-pound 
wagon and a five-ton truck, and other 
types. In all, Hess-Bright ball bear- 
ings are used on motor, shaft and coun- 
tershaft, and Timken bearings on the 
wheel axles. A countershaft brake is 
provided in addition to brakes on the 
two rear hubs, and is worked from a 
separate foot lever, this being a new 
feature in electrie vehicles, which has 
proven of considerable value, as it dis- 
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tributes the braking effect and thus 
prolongs the life of the car. The Com- 
pany uses controllers of the drum type 
and motors of its own make. A spe- 
cial feature is a double-pole, double- 
throw switch mounted on the dash and 
having three positions—‘‘running,’’ 
‘“‘charge’’ and ‘‘off.’’ This device serves 
as an emergency switch, giving a means 
of throwing off the current independ- 
ently of the controller. 

The Studebaker Automobile Con- 
pany of South Bend, Ind., is showing 
electric wagons representative of its 
varied line, which comprises six classes 
of chassis, ranging from 800-1,500 
pounds to six tons in capacity. This 
Company advocates a two-motor equip- 
ment , except for the smallest cars, 
builds its own motors, and equips all 
its cars with chain drive, roller bear- 
ings and ball bearings, and the stand- 
ard line of chassis equipments are built 
to suit the individual requirements of 
purchasers. 

Special provision is made for the pro- 
tection of the battery by a spring sus- 
pension cradle, consisting of a rectan- 
gular steel frame hung from four round 
tie-rods set at an angle. On each end 
of the frame is a heavy double-leaf 
spring giving four points of support for 
the actual battery compartment. 

The personnel of the Studebaker 
Company at the show includes J. D. 
Brooks, W. P. Kennedy, Messrs. Me- 
Farland and Caswell, and others. 

The Lansden Company, Newark, N. 
J., has an exhibit and a representation 
that amply maintains its reputation for 
able construction and marketing of dis- 
tinctively Edison-battery business wag- 
ons. One of the most attractive exhib- 
its is a much-hattered ‘‘express wagon” 
seven years old, which has made 37,000 
miles (an average of 295 days in the 
vear) for the Adams Express Company. 
This venerable vehicle contains an Edi- 
son battery four years old and is one 
of fifteen similar vehieles which were 
delivered in 1904. The Adams Express 
Company, which is said to have spent 
more money on power trucks than any 
other concern, is now using over a hun- 
dred of these wagons. 

Among the special distinctive fea- 
tures of Lansden construction are a 
spiral-spring arrangement designed to 
eliminate the effects of mechanical 
shocks, a regenerative controller for 
eharging the battery on down grades, 
and a six-finger controller. 


as ee oe i 
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New Electrical and Mechanical Apparatus and 


A New Harmonic Ringer. 

The Western Electric Company has 
recently placed on the market a new 
harmonic ringer, which has proven 
from actual service that it will satis- 
factorily meet the most exacting condi- 
tions. 

This ringer, known as the No. 41 
type, operates on the same potential] of 
140 volts for all four frequencies. This 
simplifies the harmonic ringing system 
and eliminates the use of the higher 
voltages, which have been objectionable 
in low-voltage telephone circuits and 
apparatus. 

The construction of this ringer is 
such that no armature adjustment is re- 
quired after it leaves the factory. The 
adjustment of the gongs can be quickly, 
easily and accurately made by means of 
an eccentric screw. After the adjust- 
ment is once made the gongs can be 
rigidly and permanently set by tighten- 
ing the screws which lie directly behind 
the adjusting screw. The very simplic- 
ity of the adjustment of this ringer is 
a unique feature, as the only tool re- 
quired is an ordinary screw-driver. 

The coils of this ringer are wound 
with black enameled wire, which makes 
them practically impervious to mois- 
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be wound to a much higher efficiency. 
The Company states that every detail 
in this ringer has been especially de- 
signed for strength, durability and ease 
of adjustment with a view of practical- 
ly eliminating the factor of ringer main- 


tenance in harmonie systems. 
—— ep 


Curtis Train-Lighting Turbines for Sub- 
urban Service. 

The Chicago, Burlington & Quincy 

Railway Company, after a careful study 

of its train-lighting problem, has stan- 


TRAIN-LIGHTING TURBINE INSTALLED 


ON LOCOMOTIVE. 


dardized a system or suburban service 
which is well adapted to meet its re- 
quirements. 

The suburban trains, consisting of 
standarding suburban passenger coach- 
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being equip 
Four Tights are 


candlepower lamps. 
for pli itform illumination, one 


and sixteen are 
under- 


furnished 
ror the toilet-room 
placed in the body of the car 


neath the deck sash. In the locomotive 
cab a suitable number of electric lamps 
are used to illuminate the gages and for 
portables. The locomotive headlight 
which has been adopted is a fifty-can- 
dlepower carbou-filament stereopticon 
lamp, arranged with the usual reflector, 
and is said to give six times as much 
light as the oil lamp which is usually 
used in suburban service. There is a 
marble panel in the cab of the locomo- 
tive equipped with a voltmeter and 
rheostat, the latter permitting adjust- 
ment to meet the varying load on the 
lamp circult. 

The electric current for lighting these 
trains is supplied by Curtis turbo-gen. 
erator sets mounted on the locomotives. 
The sets are iron clad, the covers 
being clamped in with gaskets, 80 
that they are  storm-proof. The 
turbines take steam at the locomo- 
tive boiler pressure on different 
classes of engines, varying from 140 to 
180 pounds, the governor taking care 
of these variations. The oil cups are 
large, making it unnecessary to fill them 
oftener than once a week. The turbine 
is direct coupled to a 110-volt genera- 


tor. 
In general, operation of these train 


TYPE RINGER, FIFTY CYCLES. 


lighting sets involves only opening the 
steam valves when it is desired to put 
the turbines in operation, and closing 
the valves to shut them down. 
Absolute reliance is placed on the 
oleetrie lighting equipment, as no other 
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means of illumination is provided. The 
C. B. & Q. Railway Company also uses 
the Curtis turbo-generator for illumi- 
nating its through trains, and at the 
present time have sixty-seven of these 


sets on its lines. 
— e 
The Anderson Carriage Company 
Changes Its Corporate Name. 


The further evidence of the evolu- 
tion that is taking place in the mode 
of individual transit is the recent 
change in the corporate name of the 
Anderson Carriage Company, Detroit, 
Mich. The Company will henceforth 
be known officially as the Anderson 


Electric Car Company. 


Practically the same Board of Di- 
rectors and offcials are still in charge 
of the Company’s affairs. The new 
name indicates the progress of the 
Company in the automobile industry, 
for which Detroit has a world reputa- 


tion. The ‘‘Detroit Electric’’ has in 


INDIRECT LIGHTING IN LOBBY. 


the past five years gained a most favor- 
able position in the electric-vehicle 
branch of the motor car industry. 
eoo 
Storage Battery for Mines. 

The Electrice Storage Battery Com- 
pany is installing two large storage 
battery and synchronous-motor gener- 
ating sets to meet the hoisting require- 
ments in Nevada mines. One order for 
120 cells type G-35 ‘‘Chloride’’ accu- 
mulators and a 400-kilowatt synchro- 
nous-motor generating set has been re- 
ceived from the Goldfield Consolidated 
Mining Company, of Goldfield, and the 
Tonopah Mining Company, of Tonopah, 
has also ordered 120 type G-31 ‘‘Chlo- 
ride’’ accumulators to be supplied by a 
Synchronous-motor generator. These 
are in accord with the Battery Com- 
pany’s system of regulation. 


A Notable Lighting Installation. 

That the ‘‘wire type’’ tungsten lamp, 
which was first brought to the atten- 
tion of illuminating engineers at the 
1910 convention of the National Elec- 
tric Light Association, is making good 
is well demonstrated by the installa- 
tions of Westinghouse ‘‘wire type” 
lamps at the Hotel Bossert, Brooklyn, 
N. Y. By means of these lamps, it is 
said that some very satisfying lighting 
effects were accomplished. 

As a symphony in impressive archi- 
tectural and pleasing decorative effects, 
the Hotel Bossert appeals to the lover 
of the beautiful. Its exterior is de- 
signed in the architecture of the early 
Renaissance period, the refined and 
graceful lines of which give to the 


building that character of quiet ele- 


gance which should distinguish a first- 
class family hotel. 

The public entrance lobby is large 
and well lighted. Indirect illumination 


is accomplished by means of 100-watt 
‘‘wire type’’ lamps concealed in ala- 
baster shades; these shades are hung 
from the ceiling by bronze chains. The 
lobby is designed in the Italian Renais- 
sance style; imported Botecino marble 
columns and pilasters extend to the 
ceiling. and there is a wainscot of the 
same kind of marble, twelve feet high. 
The main staircase from the lobby is 
of marble, beautifully carved. The 
eeiling is richly ornamented. The ele- 
vator doors are solid bronze. 

The artificial light for the spacious 
dining room is furnished by a large 
center chandehers and eight smaller 
chandelier, all fitted with twenty-five- 
watt ‘‘wire type’’ lamps and candle 
miniature carbon lamps. The lamps are 
mounted at various angles with the ver- 
tical. The dining room is located in 
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the southeast corner of the building 
and furnished in the style of the Fran- 
eis I period. 

The living apartments occupy the 
second to twelfth floors inclusively. 
The rooms are of liberal dimensions, 
with large closets. The illumination 
in these is furnished by ceiling fixtures 
and wall brackets. 

Helmle and Huberty were the archi- 
tects of the building, while the electri- 
eal work was all done under the su- 
pervision of C. O. Mailloux and C. E. 
Knox, consulting electrical engineers. 

<0 
New ‘‘Ironclad Exide’’ Battery for 
Electric Vehicles. 

L. H. Flanders, one of the engineers 
of the Electric Storage Battery Com- 
pany, Philadelphia, Pa., announced 
before the Franklin Institute, on Jan- 
uary 3, 1911, the new ‘‘Tronclad Exide’’ 
battery for electric vehicles. Briefly, his 
talk covered the following points. 


LIGHTING IN HOTEL RESTAURANT. 


The relative fields for the electric 
commercial vehicles were indicated, 
showing that where the length of haul 
is moderate and traffic congested per- 
fect speed control and safety of the 
electric car made this the logical type 
of vehicle, both for pleasure and com. 
mercial uses. The co-operation between 
the vehiele manufacturers, the battery 
manufacturer and the central station 
has done much to promote the increased 
use of the electric vehicle. 

The history of the lead storage bat- 
tery was taken up showing the reasons 
that the Planté type of plate has not 
heen successful for electric vehicles, and 
that the pasted plate originally devel- 
oped by Camille Faure is the plate in 
general use to-day. The chemical ac- 
tion was shown, this being specially il- 
lustrated on the screen by original dia- 


i. 
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grams of Mr. Flanders, these diagrams 
showing the changes in the positive and 
Negative plates at different points of 
the cycle of charge and discharge. 

The culmination of past experience 
led to the marketing, in 1900, of the Ex- 
ide battery, which has became one of the 
most popular and most generally used 
batteries for automobile propulsion. 
This type of battery has been improved 
from time to time, but its essential prin- 
ciples have remained unaltered. In this 
battery the positive and negative plates 
are placed side by side alternately, the 
negative plates numbering one more 
than the positive. Between the plates 
are wood and rubber separators. The 
jar containing the assembled plates 
is filled with electrolyte and the cells 
mounted in trays of the requisite num- 
ber for the voltage desired. The 
Exide plates have been manufactured 
in two standard sizes known as MV 
and PV. The plates have also been 
of several thicknesses, one of these 
being known as the ‘‘Hyecap Exide.” 
The rating for the plates known 


as Exide is, roughly, one ampere per | 
pound of complete cell at the four-hour *. 


rate. The capacity of this plate rapid- 
ly increases in service, so that the in- 
itial rating is conservative. The final 
capacity will be from four and one-half 
to five hours at the original four-hour 
rate of current. Equipped with the 
Hycap Exide plates, a battery for the 
same weight. will give greater output 
but not as many discharges. The total 
watt-hours’ life of both types is ap- 
proximately the same. 

Several years ago the Electric Storage 
Battery Company was attracted by the 
cleam of a Frenchman who first demon- 
strated that if positive material can be 
kept in position it would remain active. 
He accomplished this by utilizing a 
pencil of lead peroxide surrounding a 
eonducting core and enclosed in a po- 
rous tube of such elastic quality that as 
the active material expanded and con- 
tracted, due to changes in its molecu- 
lar structure, the circular tube com- 
d for these variations. Thus the 
aterial was protected and 
held in position. After careful n 
gation of this new battery, the v a 

tent rights were obtained, an 
ants he Blectrie Storage 
for several years the on actively 
Battery Company has aes oe . 

. - developing this batter 
put quietly deve to the demands of 
order to adapt 1t to salt, it has de- 
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pensate 
positive m 


veloped a battery with a positive plate 
Which not only possesses all the desira- 
ble characteristics of the Exide, but 
which has an even greater capacity per 
unit weight, and which is so constructed 
that the weight of its active material is 
reduced to a minimum. On account of 
its remarkable durability this battery is 
called the ‘Ironclad Exide.” 

The negative plate of this battery is 
of the same general construction as the 
standard Exide negative, but is made 
somewhat thicker in order to withstand 
the longer life of the lronclad positive. 

Ironclad Exide elements are inter- 
changeable with standard Exide ele- 
ments, so that owners of Exide batteries 
can get the advantage of the increased 
capacity and life of the Ironclad Exide 
battery. The life of the Ironclad Ex- 
ide battery will be from two and one- 
half to three. times the life of the stand- 


TRIUMPH POWER AND LIGHTING TRANS- 
FORMER. 

ard Exide battery, and the cleaning re- 

quired will be very much reduced. 

Questions of operation were then con- 
sidered by Mr. Flanders. The lecture 
was followed by a diseussion of unusu- 
al interest. 

ERES OE 
Mesco Electric Toaster. 

The Manhattan Electrie Supply Com- 
pany, New York and Chicago, has de- 
veloped and placed on the market an 
electric toaster equipped with adjust- 
able side doors that hold the bread 
being toasted. These doors can be 
placed close to the heating element or 
ean be pulled out any distance desired, 


thus regulating the operation of toast- 


ing. 7 
The toaster 1s of highly polished 


niekel-plated brass with a solid porce- 
Jain base. It is supplied for either di- 
£ DL’ 7 

reet or alternating-current service. 
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Power and Lighting Transformers. 

The accompanying illustrations show 
two views of a new line of power and 
lighting transformerserecently placed 
upon the market by The Triumph Elec- 
tric Company, Cincinnati, O. They are 
built for single-phase circuits, of 60 cy- 
cles, but they may be used on circuits 
of from 50 to 140 cycles. Standard 
voltages are 1.100 and 2,200 for the pri- 
mary; 110 and 220 for the secondary. 
These transformers are of the im- 
proved shell-type construction, and 
possess many important characteristics 
of especial interest to engineers. 

Aside from mechanical construction 
and durability. transformer losses are 
the most important consideration in the 
selection of any particular design. Too 
often low core-loss values are obtained 
at the expense of other important char- 
acteristics. It is a well-known fact that 


TRIUMPH TRANSFORMER WITH COVER 
REMOVED. 

a disproportionately low core loss will 
produce excessive copper loss and poor 
regulation. Similarly, unnecessary 10- 
sulation is directly responsible for high 
reactance, poor regulation and a ten- 
dency to overheating, the efficiencies 
being correspondingly low. While 
core losses are continuous and should 
be eliminated as far as possible, it 18 
unwise to sacrifice regulation, and in- 
erease the copper loss in order to ob- 
tain unduly low core loss. Poor regu- 
lation means variation of potential at 
the lamps, in giving rise to flickering 
and a decrease in the life of the lamps. 

Triumph type “D” transformers 
have excellent regulation, low copper 
losses and decidedly low core-loss 
values on account of the superior quali- 
tv of the silicon-steel used. This steel 
is non-aging even at temperatures well 
bevond the safe working limit of the 
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transformer. The Triumph Company 
bases its core-loss claims on a sine 
wave, a well defined and recognized 
standard. 

The type ‘‘L’’ transformers are dried 
under vacuum and impregnated with a 
special insulating compound, non-solu- 
ble in oil and possessing a very high 
melting point. Severe tests are carried 
out on each transformer before ship- 
ment, and all apparatus is fully guaran- 
teed by the company. 

EIS E ETE 
Hughes Hot Plates. 

The success with which the Hughes 
electric ranges have met has led the 
manufacturers to develop and place on 
the market a line of hot plates embody- 
ing the same essential features as the 
ranges, but being particularly suitable 
where a moderate priced stove is re- 
quired. 

As may be seen in the accompanying 
illustrations, these plates resemble the 
ordinary gas or gasoline stove in ap- 


SINGLE AND DOUBLE-BURNER HUGHES 
HOT PLATE. 


pearance. They, however, eliminate 
the disadvantages of these types of 
burners and in addition combine the 
features of cleanliness, ease of opera- 
tion, elimination of heat and poisonous 
gases and the many other advantages 
which make electrical cooking popular. 

The Hughes hot plates are made in 
sizes of one, two or three burners. 
They are all equipped with control 
switches permitting three degrees of 
heat for each burner. The single 
burner may be attached to any lighting 
socket. 

The current consumption of the sin- 
gle burner is 125, 250 and 500 watts 
and the consumption of the two and 
three-burner stoves is 220, 440 and 880 
watts per burner. 

The Hughes Electric Heating Com- 
pany, 225 West Superior Street, Chi- 
cago, manufactures these plates. 


New Long-Burning Flaming-Arc Lamp. 

A new flaming-are lamp for either 
direct or alternating-current service, 
having an electrode life of seventy 
hours per trim is being placed on the 
market by the Exeello Arc Lamp Com- 
pany, New York, N. Y. This lamp is 
particularly adapted for use in steel 
mills and for street-lighting service. 

Both the alternating-current and di- 
rect-current types of lamp have vertical 
electrodes, the long life being obtained 
by totally enclosing the are in a man- 
ner similar to that used in the ordinary 
incrosed arc lamps. 

The problem of disposing of the 
fumes arising from the are which can- 


NEW SEVENTY-HOUR FLAMING-ARC 
LAMP. 


not be disposed of by ordinary methods 
of ventilation is met by the novel ar- 
rangement of the globe and burning 
chamber, as shown in the accompany- 
ing illustration. Above the arc itself 
a long, chimney-like metal tube is ar- 
ranged, which, owing to its large radi- 
ating surface, causes the lighter gases 
to condense inside it and in the upper 
and cooler portion of the lamp where 
the deposit accumulates and is easily 
brushed out when the lamp is trimmed. 
Surrounding the are, inside of the 
outer opalescent globe, there is a clear 
cylinder of glass open at the top and 
bottom. <A constant circulation is thus 
set up and the deposit completely got- 
ten rid of, causing no loss of life at 
the end of seventy hours burning. 
The mechanism of the lamp is housed 
in a compartment in the upper portion 
of the casing and is immune from the 
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gases, heat or deposit of the are. For 
the direct-current lamp the mechanism 
is of the differential pattern and of the 
motor-type in the alternating-current 
lamp. The electrodes are self-focusing, 
thus maintaining the arc in a fixed po- 
sition within the globe. 

The current consumption of this lamp 
is cight amperes and the specific con- 
sumption per mean lower hemispherical 
candlepower is 0.35 watt. The are elec- 
tromotive force is about forty to forty- 
five volts. 

These lamps may be easily trimmed. 
The lower metallic section, including 
the globe and shade, is removed as one 
piece, After the lower electrode holder 
has been drawn down to its lowest posi- 
tion, the upper electrode holder, which 
fits in the metallic tube, may be 
reached by a key which passes through 
a valve opening to a set screw clamp- 
ing the electrode in place. The lower 
electrode is inserted in the usual man- 
ner and centered with the upper elec- 


trode. 


——— 


Lehigh Valley Extends Its Telephone 
Train Dispatching. 

The success of the telephone train- 
dispatching circuits recently installed 
on the Lehigh Valley Railroad has led 
to further extensions of this new meth- 
od of handling train movements. A 
telephone line has just been cut into 
service between Packerton and Bernice, 
Pa., the dispatcher being located at 
Wilkes-Barre. The telegraph will soon 
be supplanted also hetween Wilkes- 
Barre and Sayre, adding about ninety 
miles more. 

The new circuit just placed in opera- 
tion is known as the eastern end of the 
Wyoming Division. It connects with 
about twenty-tive way stations, and is 
approximately 140 miles long. This 
train wire is divided into three sections, 
each radisting from Wilkes-Barre. The 
signaling equipment is so arranged that 
when a dispatcher calls any station sig- 
naling impulses are sent out over that 
particular section only. One section, 
which is known as the Mountain Cut- 
Off, has a special arrangement whereby 
in the event of any trouble on the train 
wire it is possible to connect it into the 
main line, thus fitting the circuit on 
either side of the trouble and enabling 
the dispatcher still to get every station. 

A complete equipment of telephone 
and selector apparatus for this new cir- 
cuit has been furnished by the West- 


ern Electrie Company. 
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Electrical Exports for November. 

The Bureau of Statistics of the De- 
partment of Commerce and Labor, 
Washington, D. C., has completed its 
monthly summary of the imports and 
exports of the United States for the 
month of November, 1910. From this 
the following facts relative to the ex- 
ports of electrical apparatus are taken. 


The returns for November show a 


gratifying increase in every way, both 
as regards the subclasses (appliances 
and machinery) and as compared with 
the preceding month and the corre- 
sponding period of a year ago. The 
figures for this month made it, in fact, 
one of the leading electrical export 
months of the year. Although the fig- 
ures for December are not yet at hand, 
the total for 1910 is sure to exceed ev- 
ery year since 1907. 

Below are given the comparative 
monthly data bearing out these state- 


ments: 
Nov. 1910. Nov. 1909. Oct. 1910 


-= Electrical appli- 


ances ......... $884,326 $584,210 $780,233 

Machinery ...... 612,007 470,687 514,184 

Total cerere smi $1,496,333 $1,054,897 $1,294,417 
— eoe 


Electric Lighting in Haiti. 

The cities of Port au Prince and Cape 
Haitien, on the island of Haiti, are now 
electrically lighted. Although a light- 
ing contract was entered into with the 
government in 1906, nothing was done 
until about a year ago, when an Amer- 
ican company undertook the work. The 
contract runs for forty years and 
grants the company an exclusive mo- 
nopoly to supply both. cities with light 
and power by electricity. The govern- 
ment agrees to pay seventy-five cents 
gold per night for each 1,000-candle- 
power arc lamp, of which there are to 
be 200 in Port au Prince and 150 in 
Cape Haitien, besides a large number 
of incandescent lights in government 
offices, etc. 

The Cape Haitien plant is a modern 
direct-current system, with two direct- 
connected 125-kilowatt units and two 
150-horsepower boilers. The Port au 
Prince plant is not entirely completed. 
It will consist of one 200-kilowatt and 
one 150-kilowatt direct-connécted al- 
ternating-current units. A mountain 
stream supplies ample power to the sta- 
tion, two miles from the city limits. All 
the machinery, wire, lamps, cement for 


building, coal for fuel and most of the . 


posts were imported from the United 
States. 
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A New Electric Sign Flasher. 

The Reynolds Electric Flasher Manu- 
facturing Company, Chicago, IHl., is 
keeping up its reputation by constantly 
improving and adding to the extensive 
line of Reco flashers. 

This firm has recently placed on the 
market a new line of single, double and 
triple pole ‘‘quick-breaking’’ knife- 
switch flashers which are simple in con- 
struction, free from troublesome parts 
and require little or no attention. 

A number of marked improvements 
which can readily be appreciated by 
flasher users are evidenced in the Receo 
line as made for 1911. 

The switches which are made from 
pure copper, engage in bronze jaws 
with the well known Reco patent grease 


IMPROVED RECO FLASHER. 


reservoir, a safeguard against burning 
or wear. The grease dissipating the 
heat and reducing the are to a minimum 
as well as continually lubricating the 
switch blade insures long life. 

The switches are opened and closed 
by a simple and effective purely me- 
chanical method and no spring is em- 
ploved. | 

Switch blades and jaws are quickly 
and easily renewed by the removal of 
one or two screws. A radical improve- 
ment will be noticed in the adjustable 
feature by which long or short-quick 
or slow flashers may be regulated to 
suit any requirement. Switch wheels 
are provided with slots supporting the 
rollers which throw the switehes in 
and out and by moving the rollers back 
or forward adjustments are quickly and 
easily made. An ordinary screw driver 
is the only tool necessary. The gearing 
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is inclosed and runs in oil, a dustproof, 
self-lubricating and = practically non- 
Wearing drive. 
———»+4-- oe _- _-- 

Wiring for Automobile Lamp Circuits. 

A modern system of electric lighting 
strictly in accordance with under- 
writers’ rules for wiring houses is part 
of the equipment of the six-cylinder 
models of cars manufactured this sea- 
son by the H. H. Franklin Manufac- 
turing Company of Syracuse, N. Y. 
This wiring system is demonstrated in 
the six-cylinder models shown by that 
company at the automobile shows now 
being held. Light is furnished by a 


batterv located under the rear seats. 
From this point the wiring runs in con- 
At frequent inter- 


duits to the lamps. 


FLASHER DRIVE-WHEEL. 


vals Junction boxes are located. In case 
of trouble in wiring an electrician can 
easily test the segments of wire between 
the junction boxes, thus readily locat- 
ing the trouble which is repaired with 
little difficulty. 

Lamps which are lighted by elec- 
tricity are located on the end of the 
rear fender and in the dash. Lights 
on the models exhibited at the shows 
differ from those seen on other cars in 
that they are in the dash instead of 
being fastened on the outside. The 
small electric lamps are set in holes 
eut in each side of the dash near the 
top. 

— eo 
Switzerland’s Water Power. 

The available water power of Switzer- 
land amounts to 1,200,000 horsepower. 
About 700,000 horsepower of this is 
either in use or soon will be. 
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Current Electrical News 


Three-phase current is supplied to two 
power lines working at 50,000 volts, the lines running from Knaered 


to Halmstad and Trellebord (twenty-five and ninety miles, respec- 
tively). A number of towns and villages are then supplied. Some 
of the towns are shareholders in the enterprise, so that they re- 


GREAT BRITAIN. 


(Special Correspondence.) 
7.—The difficulties between wiring contrac- 


LONDON, JANUARY 7 
tors and municipalities, to which I have referred recently, do not 


show, in some quarters, any tendency to settle themselves, in 
spite of the conference that is now taking place on the matter. 
Two corporations are apparently determined to keep the fight 
going, as they have applied to Parliament for the powers to wire 
premises, etc., and this action certainly cannot tend to assist the 
conference to come to a settlement, as it rather gives the im- 


pression that the municipalities wish to strengthen their hands in 
Again, there-is some difference of opinion at 


view of a failure. 

Islington, in London, where the Electric Lighting Committee's 
.recommendations to wire premises and let out electrical apparatus 
on hire, have been rejected by the Council. As a result. twelve 
out of seventeen members of the Electric Lighting Committee re- 
signed and passed a resolution informing the Council that the 
whole committee did not wish to continue. 

A scheme for the construction of a new railway, some fifty- 
seven miles in length, in the form of a semi-circle on the out- 
skirts of London from East to West, is being proposed, and a 
company is to be incorporated with a capital of $27.500,000. One 
of the chief promoters is a well-known capitalist in electrical enter- 
prises, and although specific mention is not made that the line is 
to be an electric one, yet it may be taken for granted that it 


will be. l 

Another extension of electric railway traction in London is 
the promised conversion of the London. Tilbury, and Southend 
Railway, whose main line extends about thirty miles out of Lon- 
don. It is proposed to raise additional capital to convert the 
whole route for electric traction and to sell off the present steam- 
hauled rolling stock. 

There are several systems of automatic electric railway cab 
signalling in this country, but they have only been adopted prac- 
tically to a very slight extent. The recent serious accident in the 
north of England has brought forward the possibilities of such 
systems of signalling once more, and the moment has been con- 
sidered opportune for the virtues of a new system of this char- 
acter to be brought to the notice of the railway companies. It is 
known as the Brown-Mackenzie system, and its manufacture and 
installation has been undertaken by no less eminent a firm than 
Messrs. Armstrong-Whitworth & Company of Newcastle-on-Tyne. 
The track rails consist of parallel conductors of angle iron. nor- 
mally in groups of three, with the ends, of course, ramped. These 


rails, which operate in connection with the apparatus under the 


locomotive are about three inches above the level of the running 

rails. I am promised full technical details of the system, which 

is only just now being brought to the notice of railway companies 
G. 


in this country. 
CONTINENTAL EUROPE. 


(Sp:cial Correspondence.) 


Paris, JANUARY 5.—The Bernina electric railroad is one of the 
most recent to be opened in the north of Italy. It is a single-track 
road and has a total length of thirty-five miles. The road starts 
from the locality of Pontresina and mounts up to the Bernina Pass, 
which lies at an altitude of 7,720 feet above sea level. It then de- 
scends to the terminus at the town of Tirano, The present line is 
run entirely with ordinary rail and by adhesion, and is the hichest 
electric road of this kind in Europe. It serves to connect the 
Albula railroad with the Valtelline electric railroad system. Cur- 
rent is furnished by the great Brusio hydraulic plant lying in 
Switzerland near the Italian frontier, using a three-phase 25,000- 
volt high-tension line and feeding four substations along the rail- 
road. Direct current is furnished by the substations at 750 volts 
for the trolley line. 

Among recent French projects I note that the town of Alencon 
is engaged upon electric lighting plans in which the local gas 
company is interested. At Annapes it Is likely that the North 
Electric Company will be awarded the franchise for the lighting, 
The Tarn River is to afford a supply for the commune of Grauthat 
and the surrounding region. A hydraulic plant will be erected on 
the stream and it will be operated in connection with an extensive 
water filtering and sterilizing plant. At Magny there is a project 
on foot for local lighting, which will no doubt be done by the gas 
company. 

An extensive piece of hydroelectric work has been lately car- 
Tied out in the southwest of Sweden on the Lagan River. This 
stream is one of the largest in the country, and at present there 
are four turbine plants built upon it, giving a total of 20.000 horse- 
power. Water is stored in a number of artificial basins so as to 


d 


secure a reserve supply. 


ceive current at lower rates than the other towns. In general a 
schedule of rates is drawn up which depends on the distance from 
the central] station. It is expected to build other turbine plants on 
the Lagan River in the near future. 

At Darfo, Italy, there is erected a 
electric furnace for the manufacture of ferro-silicon, and it is now 
proposed to install a Stassano furnace there. It will probably be 
It is likely that a Kjellin electric fur- 


of 5,000-horsepower size. 
nace will be erected at Lovere, Italy. for manufacturing steel for 


2.500-horsepower Keller 


projectiles. 

An extensive electric plant has been built in Saxony at Griba 
and it uses lignite fucl, as it is abundant in this region. Up to 
the present there are set up three turbine-alternator sets of 5.000 
kilowatts and two new groups are to be soon ordered. The voltage 
on the power line is claimed to be the highest used as yet in 
Europe, or 110,000 volts three-phase. Current is sent over the 
country to several large substations, some of which are laid out 


in order to supply the extensive metallurgical works belonging to 
A. DEC. 


the Lauchhammer Company. 


WESTERN CANADA. 
(Special Correspondence.) 

WINNIPEG, MaN., Jantcary 14.—The City of Edmonton, Alta., 
is considering the erection of a municipal power plant and with 
this end in view John S. Fielding, Toronto, Ont., has been asked 
to report on the various propositions in the vicinity of the city. 
After surveys he finds that power can be brought to the city from 
Grande Rapids at a cost of $29.63 per horsepower and the capital 
cost of the plant there and transmission line to the city would be 
$296,620. From Athabasca Landing the power would cost $20.15 
per horsepower, while the plant to be erected there would cost 
$2,015,340. The City Council is taking the matter under advise- 
ment and a decision will be arrived at shortly, for Edmonton is 
determined to carry out its municipal ownership program, now 
owning its electric street railway, telephone, gas, waterworks and 
sewerage systems, as well as a municipal quarry. 

A civic committee has been appointed in Vancouver, B. C.. to 
look into the telephone question, the suggestion having been made 
that another system is necessary to relieve the congestion, and it 
has been proposed to install a municipal automatic system in op- 
position to that supplied by the British Columbia Telephone Com- 
pany, about which complaints have been made. 

The Western Canada Company is the name of an organization 
now being formed to develop electrical power in the vicinity of 
Rainy River and Fort Francis, in New Ontario. The charter which 
has already been presented to the authorities at Ottawa provides 
for the construction of a number of power canals. The work, as 
suggested by the preliminary application, is large. 

Vessel owners on the Pacific Coast are hastening to comply 
with the recent regulation issued by the Department of Marine and 
Fisheries at Ottawa, making it necessary for each passenger 
steamer of 400 tons or over and each freighter of 1.200 tons to 
carry wireless telegraph instruments, 

The British Columbia Telephone Company, with headquarters 
at Vancouver, B. C., has decided to build a steeamer for cable laying 
at a cost of $35.000, work on which will commence during the 
present month. The first work to be done by this steamer will 
be Javing the new paper Pupin cable between Vancouver Island 
and the mainland, 

The Winnipeg Electric Company, which operates gas, electric 
light, power and street railway companies in and around Winnipeg, 
has extensive plans for work to be undertaken this vear in con- 
nection with its power plant at Lac du Bonnet, some sixty-five 
miles to the north of Winnipeg. Already a permit for a sub- 
station to cost $72.000 has been taken out and work on the struc- 
ture will be started shortly. In addition the plans call for im- 
provements to the plant to cost approximately $500,000. A year 
aco the company’s power plant broke down, plunging Winnipeg in 
darkness, and the present improvements are to prevent a repeti- 
tion of such an occurrence, Wilford Phillips, Winnipeg, Man., is 
general superintendent. 

The British Columbia Telephone Company has plans for four 
new telephone exchanges to be erected this vear at Duncans, Al- 
berni, Nelson and Kamloops, and it is probable several others will 
be erected before the end of the year. The head office of the 


company is at Vancouver, R. C. 
i] 
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R. M. Horne-Payne, chairman of the British Columbia Electric 
Company, writing from the office of the Company at Vancouver, 
B. C., says: “We should be greatly obliged if you would state in 
your publication that the reports referring to the British Columbia 
Electric Railroad and the Western Canada Power Company, said 
to be combined, are without foundation. We have neither received, 
nor made, nor considered any agreement with the Western Canada 
Power Company and cannot understand how such a report could 
be circulated, much less confirmed.” 


EASTERN CANADA. 


(Special Correspondence.) 


OTTAWA, OnT., JANUARY 14.—The City of Sherbrooke, Que., 
has awarded the contract for construction of the new dam and 
power house. When completed this new plant will double the 
present development, or will generate about 6,000 horsepower. 

The Seymour Electric Company is offering power to the city 
of Kingston, Ont., at $25 per horsepower year. The City has 
joined with-other eastern municipalities seeking cheap power from 
the Hydro-Electric Commission of Ontario. 

The Aluminum Company of America has purchased 3.500 acres 
of land, including Bernhart’s Island in the St. Lawrence River, 
below Prescott, Ont., and now proposes to install a plant capable 
cf developing 300,000 horsepower. It is stated that, in the event 
of permission being received from the Dominion Government, the 
Company is prepared to spend $40,000,000 to perfect its scheme, 
which will mean the employment of about 10,000 men. 

A number of Ontario capitalists, under the name of the Lake 
Erie & Northern Railway Company, will apply to the Dominion 
Parliament, at its present session, for a charter to build an electric 
radial line from the City of Brantford to Port Dover, in the prov- 
ince: to erect telephone and telegraph lines between the two points, 
and to construct wharves, grain elevators, etc., at Port Dover. It 
will also ask the right to generate electricity. The capital stock 
will be $1,500,000. 

The Long Sault dam project is to figure in the present nego- 
tiations being held at Washington. It is learned that the general 
question of protection to the navigable waters is to form a subject 
of discussion by the Canadian ministers with the United States 
authorities, and a definite understanding is expected to be arrived 
at. Power concerns which seek to thus interfere with international 
waters are on the increase, and the need of joint action is becon- 
ing more and more apparent. The Long Sault Development Com- 
pany now has before Congress a bill that aims to give the Com- 
pany authority to construct a dam at the Long Sault Rapids, above 
Cornwall, Ont., from the Canadian to the American side. Of course 
authority to construct works on the Canadian part of the St. 
Lawrence River would have to come from the Parliament of the 
Dominion here, but the attitude of the Canadian house on the 
question was fully emphasized, last session, when the St. Law- 
rence Power bill was before it. While this bill sought only a 
transmission line from Brockville to Montreal, it was nevertheless 
regarded as an offshoot of the bigger proposition and in conse- 
quence was hedged about by many limitations. 

A new use for electricity has been discovered by a well-known 
inventor in this city, whereby sleep is induced and pain entirely 
eliminated by application to the head of an individual of a won- 
derful little electric instrument. Dr. Mark G. McElhinney, of 
Ottawa, has constructed a machine, which he calls the “Telectron” 
and which puts patients to sleep by subjecting them to the influ- 
ence of a softened effect of the Hertzian wave. The inventor 
expects that his device will displace chloroform, ether and all 
other anaesthetics in surgical operations, and will also find a place 
in the bed-chamber of victims of insomnia. 


COMMISSION NEWS FROM NEW YORK. 


Special Correspondence. 


During the week of January 16, the following matters were 
considered by the New York State Public Service Commission, 
Second district: 

The application of the Buffalo and Lackawanna Traction Com- 
pany for approval of the use of the proceeds of bonds heretofore 
authorized allowing the use of $101,000 for acquiring cars and mo- 
for equipment instead of for other purposes, as it was originally 
authorized, 

The application of the Rochester Railway and Light Company 
for authority to issue mortgage bonds necessary to refund obliga- 
tions amounting to $810,000. 

The application of the Newburgh Light, Heat and Power Com- 
pany for permission to exercise franchises in the village of Mont- 
gomery, Orange County. 

A conference of general managers, division superintendents, 
chief train dispatchers and master mechanics of interurban elec- 
tric railway companies under the jurisdiction of the Commission 
will be held to discuss methods of operation which will safeguard 
public travel over these lines. 

The application of the Elmira Water, Light and Railroad 
Company was heard for authority to issue $336,000 in five- -per-cent 
fifty-year bonds, also the application of the Lockport L ight, Heat 
and Power Company for authority to issue $72,000 in thirty-year 
five-per-cent bonds. 
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IMPORTANT DEVELOPMENTS. 


(Special Correspondence. ) 


KALISPELL PLANT COMPLETED.—The hydroelectric plant 
of the Northern Idaho & Montana Power Company, which has been 
in the course of construction for the past eighteen months, is now 
completed. The installation will develop 4,000 horsepower. 

THE EMPORIA, VA., PLANT.—The hydroelectric plant which 
is situated on the Meherrin River, near Emporia, was completed 
recently by the Emporia Hydroelectric Corporation and is now 
in operation. The plant at present is equipped to supply 1,000 
kilowatts, but provisions have been made so that this can be in- 
creased to 3,000 kilowatts when this is desired. The dam which 
has been constructed is 700 feet in length and thirty-six feet in 
height. The flow of the river averages 400 second-feet for 270 
days in the year. 


A NEW WASHINGTON PLANT.—The Pacific Power Company 
of Tacoma, which has under construction at Dieringer, Wash., one 
of the largest hydroelectric power plants in the West, has placed 
an order with the Allis-Chalmers Company of Milwaukee, for two 
large hydraulic turbines. Each wheel will develop 2.400 horsepower, 
The turbines are to operate under a head of 450 feet of water, 
received from a storage basin, into which Lake Tapps, above Sum- 
ner, Wash.. is being converted. The water is to be brought down 
through two specially-constructed steel pipe lines, each 2,200 feet 
long. The controlling valves, of the butterfly type will be over 
seven feet in diameter and the shafts which will carry the tur- 
bines will be nearly two feet in diameter. All parts which will be 
required to withstand water pressure will be tested under a pres- 
sure corresponding to a head of about 900 feet or about double 
what will actually be required at the Dieringer plant. The Pacific 
Power Company has been constructing a power plant on Lake 
Tapps above Sumner, for more than a year. The power house will 
be located on the floor of the Puyallup Valley at Dieringer, two 
miles above Sumner and only sixteen feet above the sea-level. In 
this respect, this plant will be unique among hydroelectric plants, 
for most such installations are located in the mountains close to 
some mountain stream. To maintain the head of water needed, 
the waters of the White River are being diverted and a dam now 
under construction will raise the present level of Lake Tapps. The 
steel pipes at the upper end will be eight feet in diameter, narrow- 
ing at the turbine wheels to four feet. The Lake Tapps project 
complete, will cost $3,500,000. The first units of the project are 
expected to be in operation some time during the summer of 1912. 
Construction work is being done by the Stone & Webster Engi- 
neering Corporation. 


LIGHTING AND POWER. 


(Special Correspondence.) 


MINTO, N. D.—It is proposed to install a municipal electric 
light plant here. C. 
NEW LISBON, WIS.—It has been voted to install a municipal 
electric light plant. C. 
STILWELL, OKLA.—This city has voted electric light bonds 
to the amount of $5,000. 
ADAIR, IOWA.—Bonds for $10,000 have been voted for the 
installation of an electric light plant. C. 
TROY, MONT.—The county board has awarded a franchise for 
the installation of an electric light system. » C: 
IRENE, S. D.—A franchise has been granted to Jensen Broth- 
ers for the installation of an electric light plant. C. 
HUDSON, WIS.—B. W. Ultman has purchased flowage rights 
and will construct a dam and power plant on the Kinnickinic 
River. C. 
DULUTH, MINN.—The Great Northern Power Company will 
expend about $1,000,000 in improvements and extensions during 
the year. C. 
KENYON, MINN.—M. T. Gunderson, owner of the electric light 
plant, is preparing to furnish all-day current for light and power 
purposes. C. 
HENRY, S. D.—The Council has let a contract to the E. M. 
Pope Manufacturing Company for the installation of an electric 
light plant. C. 
MELLEN, WIS.—The Appleyard interest of Ashland are 
building a large concrete dam and power plant at the rapids on 
Bad River. C. 
HOOD RIVER, ORE.—The Oregon & Washington Electric 
Corporation has succeeded the Hood River Electric Light, Power 
& Water Company. P. 
STANLEY, N. D.—A franchise for the installation of an elec- 
tric light plant has been granted to J. I. Moore, of Minot, N. D. 
The cost is to be $8,700. C. 
MILWAUKEE, WIS.—The finance comittee of the Common 
Council has set aside the amount of $300,000 in bond certificates 
for a municipal light plant. Z. 
MONMOUTH, ILL.—Contract for the electrical equipment to 


be used in the new high school building was let to the Central 
Electrical Company of Chicago. Z. 
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EVELETH, MINN.—D. P. McIntyre, city clerk. desires corre- 
spondence with reference to the installation, during the year of 
six blocks of ornamental lighting. C. 

MANASSA, COLO.—The Manassa Milling & Electric Company 
has been incorpcrated with a capital of $50,000 by Samuel Jackson, 
Jr., Stephen A. Smith, and James H. Elledge. 

MILWAUKEE, WIS.—The Milwaukee LEiectric Railway & 
Light Company has closed a contract to furnish power for the 
plant of the International Harvester Company. Z. 

ROCHESTER, MINN.—An effort will be made to secure the 
construction in this city of the power plant of the Minneapolis, St. 
Paul, Rochester & Dubuque Traction Company. 

VIRGINIA, MINN.—The board of education will install a pri 
vate lighting system for the Roosevelt and new Technical High 
School Building at an estimated cost of $14,000. C. 

BARABOO, WIS.—The Merchant's Power and Light Company, 
has been incorporated with a capital of $5,000. The incorporators 
are Geo. McArthur, G. O. McArthur and James Dickie. 

FOWLER, COLO.—The Fowler City Council has introduced 
an ordinance granting to Messrs. Thatcher, Vail and Divine, a 
twenty-five year franchise for supplying electricity here. 

GLOVERSVILLE, N. Y.—The committee which were appointed 
to investigate the practicability of establishing a municipal electric 
lighting plant has reported favorably on the proposition. 

FORT WORTH, TEX.—The new electric light standards which 
have been installed here are of the decorative boulevard style. Each 
post carries four lamps surrounded by an opalescent globe. 

ST. LOUIS, MO.—The Ozark Power and Water Company has 
been incorporated with a capital stock of $5,000. The incorporators 
are Chester E. Burg, R. W. Morrison and Frank Nottbusch. 

ADAIR, IOWA.—At a special election the proposition to estab- 
lish a municipal electric light plant carried by an almost unanimous 
vote. About $10,000 will be expended in the construction work. 
CLEVELAND, OHIO.-—-The Beighlee Electric Company has 
been incorporated with a capital of $10,000. The incorporators 
are C. B. Ford, L. M. Diehl, W. T. Bishop and E. Earl Beighlee. 

WEIMAR, TEX.—An ice, cold storage, waterworks and electric 
light company with a capital of $20,000 is being organized here. 
Over $12,000 of the stock has already been taken by local people. 

WACO, TEX.—An election will be held February 14 to vote 
upon the question of issuing $250,000 bonds for the purpose of 
building and equipping an electric light plant to be owned by the 
City. 
WHITEWOOD, S. D.—The Whitewood Electric Light and Pow- 
er Company has commenced work on a pole line to Deadwood, to 
connect with the system of the Consolidated Power & Light Com- 
pany. C. 
CELINA, TEX.—The Celina Electric Light & Power Company 

The in- 


has been incorporated with a capital stock of $5.000. 
corporators are S. W. I. Bryan, Ed A. Langford and V. L. Pat 
Z. 


rick. 

LEE'S SUMMIT, MO.—The Light. Power, Ice and Cold Stor- 
age Company has been incorporated with a capital stock of $20,000. 
ahs incorporators are Chas, M. Hauks, L. G. Morris and John H. 

ook. 
TOWER, MINN.—A vote will be taken in February on issu 
ing bonds for $10,000 to $15,000 for the installation of a power 
plant at Pike River Falls to furnish power for a municipal light- 
ing plant. C. 

MARION, IND.—A franchise has been granted to the Marion 
Light & Heat Company to supply electricity for power purposes. 
The Company will erect new transmission lines throughout the city 
to supply motors. S. 

LEBANON, IND.—The Citizens Electric Light Company has in 
creased its capital by the sum of $50.000. The additional capital 
is to be used in enlarging the plant and installing additional ma- 
chinery and equipment. S. 

KENTON, O.—The Kenton Gas & Electric Company has agreed 
to build a new $65,000 plant if the city council will extend its 
franchise twenty-five years. If the franchise is granted the Com- 
pany will float new bonds. 

BALTIMORE, MD.—The North Baltimore Heat & Service Com- 
pany has been incorporated with a capital of 330,000 to furnish heat 
and power. The incorporators are Ralph S. Hubbard, W. L. Hol- 
brook, and Claude R. Banker. 

AKRON, O.—The Northern Ohio Power Company has been in- 
corporated with a capital of $10.000 to build hydroelectric plants. 
The incorporators are Will Christy, Chas. H. Lohr, Chas. Currie, 
C. F. Moore and N. O. Mather. 

EAST ST. LOUIS, ILL.—An electric lighting plant is a part of 
the plans for a new hotel in East St. Louis to be built by Carl J. 
Vogel, of St. Louis, and for which Architect A. B. Frankel. of 
East St. Louis, has made sketches. 

MINOT, N. D.—H. M. Byllesby & Company, of Chicago, has 
purchased the plant of the Minot Electric Light Company, and took 
Possession on January 20. The Byllesby Company purchased all 
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the stock of the Minot Light & Telephone Company, which had a 


capital of $100,000. 

UPPER SANDUSKY, O.—Negotiations are pending looking to 
the sale of the local electric light plaut. A Providence, R. I., com- 
pany. backed by New York capitalists, is said to hold an option, 
the deal to be finally consummated this month. H. 

MUNCIE, IND.—The City Council has created the office of 
electrical inspector and has provided for an examination of all 
electrical workers and moving picture operators, requiring that 
they hold a license before doing electric work. S. 

DUBUQUE, IOWA.—The Union Electric Company, of which 
L. D. Mathes is general manager, has promised to install a num- 
ber of large candlepower lights about the harbor here, which has 
been designated as a free municipal skating rink. Z. 

EARLVILLE, ILL.—The Earlville Electric Light & Ice Com- 
rany has been incorporated with a capital stock of $25.000 to 
manufacture and sell electricity, ice, gas and steam heat. The 
incorporators are John A. Bupee, C. A. Frank, A. C. Sadler, George 
W. Mundie and Fred B. Keeler. Z. 

WINCHESTER, IND.—The Citizens Electric Light Company 
has entered into a contract to furnish electricity to the town of 
Farmland eight miles distant. Thirty-eight street lights will be in- 
stalled and a transmission line built from which farmers along tbe 
line will be served with current. S. 

MADISON, IND.—The plant of the Madison Lighting Company 
in this city has been sold to Frank R. Grover and William Clancy, 
of Chicago, and Theodore Durst. of Waukegan, Ill. The plant here 
was purchased some years ago from local owners by a Chicago com- 


pany, headed by John H. Brown. 
RAPID CITY, S. D.—The Dakota Power Company has, through 
a recent purchase, absorbed the Rapid’ City Gas & Electric Light 
Company. Power will at first be furnished to several minng com- 
panies in the southern hills, and later the capacity of the plant is to 


be increased to 10,000 horsepower. 
STERLING, ILL.—The Sterling Gas & Electric Light Company 
has asked the Fire and Water Committee of the City Couneil to 
select a type of boulevard lamp post, after which the company 
will install a sample with a view of leading to a complete system 
in the business section of the city. Z. 
ERWIN, TENN.—Plans for the plant of the Nolachucky Power 
Corporation at Glass Rock include the installation of 8,000 kilo- 
watts in hydroelectric generators. The dam will be 750 feet in 
length, 35 feet in height and have a bulkhead 100 feet long. The 


estimated cost of the plant is $434,000. 
DEFIANCE, O.—This city has contracted with the Defiance 
Gas & Electric Company, to furnish light for ten years. Street 
lighting will be done at the rate of $70 a year per lamp, and com 
mercial lighting at the rate of nine cents per kilowatt-hour, with 
a discount of one per cent for prompt payment. H. 
MATOKA, ARK.—The Matoka Power Company has been incor- 
porated to operate an electric piant and street railways. The capi- 
tal stock is $25,000, and the incorporators are William DeL. Wal- 
bridge, Herbert R. Mackay, Henry B. Walbridge, of New York; Jobn 
H. Parrott. of Roanoke, Va., and James C. Strass, of Matoka. 
COMBINED LOCKS, WIS.—The contract has been awarded 
to the O'Keefe & Orbinson Engineering & Construction Company, 
of Appleton, Wis., by the Combined Locks Paper Company, for the 
construction of a steel and concrete dam, 645 feet long, to carry 
a head of nineteen feet of water. Cost $90,000 to $190,000. C. 
SPRINGFIELD, ILL.—John H. McCreery has surrendered his 


franchise granted by the City to operate an electric-Hehting plant 


and the St. Nicholas, St. Nicholas Annex and Silas Hotels as well 
as many other business blocks will now be lighted and supplied 
Z. 


with power by the Springfield Light. Heat & Power Company. 


NORTH BALTIMORE. O.—The North Baltimore Service 
Company has been incorporated with a capital stock of $30.000 
The concern will make and sell electricity and gas for heat, light 
and power. The incorporators are: Arthur J. Darton, Ralph S. 
Holbrook, W. L. Holbrook, Joseph Steinem and Claude R. Banker. 

KNIGHTSVILLE, IND —The Town Board has under consider- 
ation the installation of equipment necessary for electric lighting 
of the town and for lighting of stores and dwellings. The current 
will be furnished by the Terre Haute, Indianapolis & Eastern Trac- 
tion Company and a franchise will be granted the Company for 
that purpose. S. 

PALMYRA, N. Y.—This city is now lighted by power supplied 

over the new ninemile transmis- 


from the Newark electric plant, 
sion line which has recently been constructed by the Wayne County 
Lighting 


Gas and Electric Company, between the two villages. 
and power service will also be supplied to Port Gibson from the 


transmission lines. 
MUNCIE, IND.—Steps are being taken by the City Council for 
the installation of a new globe street lighting system. The city 
electrical inspector has been instructed to secure information con- 
cerning the new globe-post lighting system which is declared to 
be more attractive and satisfactory and at a little more cost a 


the present arc lights. 


MINNEAPOLIS, MINN.—The Minneapolis General Electric 
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Company is planning the installation of a steam turbine instead of 
the old engine system in the new plant, it is proposed to install 
on the site of the old power house. The construction will be of 
steel, brick and concrete. The company is also planning the erec- 
tion ‘of a series of sub-stations. 

BLUFFTON, IND.—Contracts have heen awarded to the iien: 
ming & Harrisburg Company of Harrisburg, Pa.. to install a 450- 
horsepower engine and other equipment in the city lighting plant. 
A dynamo to be attached to the engine will be furnished by the 
Ft. Wayne Electric Works. The city will rent the equipment for 
two years with option for purchase at the expiration of that 

period. S. 

SOUTH BEND, IND.—The report of the city electrician for the 
year 1910 shows that he issued 1.066 permits for the wiring of 
buildings, an increase of 350 permits over the previous year. 
Motors of total horsepower of 995 were installed for the use of the 
city and 1,120 wiring contracts were approved. A number of 
police and fire-alarm boxes were placed and the record of the year 
is regarded a good one. S. 


DALTON, GA.—The new waterworks system and electric light 
plant at this place will be in operation by July 1. $50.000 is being 
spent in additions to these plants, and they will be placed under the 
same roof. The addition to the electric light plant will give the 
city a commercial lighting plant, and power will be furnished a 
number of small manufactories. When the additions are completed, 
Dalton will have a $35,000 electric light system. I. 


INDIANAPOLIS, IND.—The Southern Indiana Power Company, 
with a capital stock of $800,000, has been incorporated by T. N. 
Stillwell, F. E. Matson, W. J. Henley, E. E. Gates and Gustave 
H. Mueller, all of Indianapolis, as directors. The object of the 
company is to construct power stations in the Indiana coal fields 
for the purpose of supplying light, heat and power. The first 
station, it is planned, will be at or near Bedford, Ind. Z. 


BIRMINGHAM, ALA.—The Water and Lights and Telephones 
Committee of the City Council has recommended in their report that 
the Mayor, the chairman of the Water Committee, chairman of the 
Lights and Telephone Committee and Alderman Thorpe be author- 
ized to have installed at once necessary equipment to increase the 
efficiency of the North Birmingham Light Plant. The committee also 
recommended the installation of a number of arc lights at various 
localities in the city. I. 


OKLAHOMA CITY, OKLA.—The Western Power and Irriga- 
tion Company, which has recently increased its capital to $500,000, 
has begun the actual work of developing Oklahoma's water power. 
The dams will be constructed by the Ambursen Hydraulic Con- 
struction Company under the supervision of W. L. Church, of 
Boston. The installation of the electrical machinery and apparatus 
will be in charge of W. F. Barnes, stale representative of the 
Westinghouse Company. 


MEDFORD, ORE.—The Rogue River Electric Company, with 
headquarters at Medford, will start work on its new plant at Pros- 
pect early in the spring. The plant will be one of the finest and 
largest of its kind in the West, and it is estimated that over 75,000 
horsepower can be taken from the waters of the Rogue River at 
Prospect. Power will be transmitted to cities in the valley at 
60.000 volts. The plant at Gold Ray, ten miles from Medford, has 
been found inadequate to supply the needs of these towns. 


LEBANON, IND.—The Citizens’ Electric Light Company’s 
plant in this city has been sold by R. A. Edwards and G. R. Cham- 
berlain, of Peru, to the Seymour Public Service Company, of Sey- 
mour. C. E. Layton becomes the secretary and treasurer of the 
company and will assume the management of the plant. The di- 
rectors are T. C. McReynolds, W. W. Layton, C. W. McReynolds, 
T. A. Scott and C. E. Layton. The Company has the contract for 
the municipal lighting and is furnishing light and power for do- 
mestic use and power 


MINNEAPOLIS, MINN.—The Minneapolis General Electric 
Company has bought valuable and extensive water-power rights on 
the St. Croix and Mississippi Rivers, which will be developed as 
rapidly as needed. Included in the holdings are riparian rights 
and dam sites on the properties several miles above St. Croix 
Falls near Otsego and in the villages of Clearwater and Monticello, 
together with the power now developed at Taylor's Falls and 
Minenapolis. At St. Croix Falls will be built a duplicate plant of 
the one at Taylor’s Falls, which has a capacity of 25,000 horse- 
power. Z. 


‘OAKLAND, CAL.—The United Properties Company of Cali- 
fornia, which was recently incorporated under the laws of Delaware 
is the largest concern ever organized under the laws of that state. 
This company has a capital of $200,000,000, and is authorized to 
equip, construct and operate railroads, steamship lines, electric light, 
power and traction lines, water for domestic purposes and irriga- 
tion, and to build and operate wharves, docks and warehouses. 
The Company was cnartered for the purpose of effecting a merger 
_of all the public utilities companies of Oakland and Berkeley, Cal., 
including the ferry line that connects these places with San Fran- 
cisco. The directors, who are from New York, San Francisco, and 
Oakland, are F. M. Smith, W. S. Thevis, R. G. Hanford, Gavin, McNab, 
C. B. Zabriskie, W. R. Alberger, Denis Searles and Harry W Davis. 
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ELECTRIC RAILWAYS. 


(Special Correspondence.) 


OKLAHOMA CITY, OKLA.—The Oklahoma Street Railway 
Company will double the capacity of its power plant. 


ST. PAUL, MINN.—The St. Paul Railway Promotion Company 
is planning the extension of its line to Winona and La Crosse. C. 


MASON CITY, IOWA.—The City Council is planning the con- 
struction of a municipal railroad from the city limits to the pump- 
ing station. 

WORTHINGTON. MINN.—Knight & Doyle are planning the 
construction of an electric line to Albert Lea, construction to be 
started during next summer. C. 


IOWA CITY, IOWA.—The Iowa City-Cedar Rapids Interurban 
Railway Company is planning the expenditure during the year 
of $80,000 for the improvement of its system. C. 


MADISON, WIS.—The Chicago & Wisconsin Valley Railway 
will commence work April 1 on the construction of its line to 
Portage. The survey will also be started soon for an extension to 
Stevens Point. C. 


MOROCCO. IND.—The election in Lincoln township, Newton 
County, to rate a subsidy tax in aid of the construction of the In- 
diana Northwestern Traction line from Monticello to Hammond 
was carried. Only nine votes were cast against the subsidy. S. 


IOWA CITY, IOWA—The Iowa City-Cedar Rapids Interur- 
ban Company is planning to expend $80,000 for improvements the 
coming year, which will include a new sub-station at Iowa City, 
the removal of the Coralville sub-station to North Liberty and 
considerable ballasting. Z. 


RICHMOND, IND.—The City authorities are threatening to 
annul the charter of the Terre Haute, Indianapolis & Eastern 
Traction Company because of neglect to make certain improvement 
in the city system, and because of neglect to remove its freight 
tracks from Glen Miller Park. S. 


PEKIN, ILL.—Plang for the organization of the Pekin & 
Petersburg Interurban Railway Company as announced at a meet- 
ing call for a first mortgage for $50.000 to be given subscribers 
for bonds, this to be followed by another bond issue for $50,000 
in the form of debenture bonds. Z. 


CANTON, ILL.—Stockholders of the Illinois Central Railway 
Company at the annual meeting approved the president's recom- 
mendation that the road be extended this year to Farmington. 
Directors re-elected were as follows: J. V. Brokaw, Sylvester 
Furrey, J. W. Gaddis, T. B. Bass and G. W. Chandler. Z. 


GRIFFIN, GA.—The Griffin City and Suburban Railway Com- 
pany has made application to the State Railroad Commission for 
authority to issue stocks and bonds with which to finance its plans 
for the construction of a street railway for that city. The petition- 
ing company was represented by Joseph D. Boyd and Frank Flynt, 
both lawyers of Griffin. I. 


SOUTH BEND, INDL.—The interurban line that has been graded 
between this city and Plymouth will be completed by an early re- 
sumption of tracklaying. The work will be completed by W. R. 
Pepper, the Kentucky contractor. The Murdock Syndicate is back 
of the road which is to form a link in the interurban road from 
South Bend to Logansport. S. 


HOUSTON, TEX.—The causeway of the Galveston-Houston In- 
terurban Railway Company will, it is reported. be ready for use not 
later than June 1. The local officials have been advised that the 
entire shipment of structural steel which will compose the super- 
structure of the Interurban powerhouse on Clear Creek had left 
New York. The concrete foundation of the powerhouse is ready for 
the placing of the steel. 


UVALDE, TEX.—Officers were elected by the divectors of 
the Uvalde & Leona Interurban Railroad Company as follows: 
President. Charles Peterson. San Antonia: first vice-president, A. 
M. Avant, Uvalde: second vice-president, M. M. McFarland. 
Uvalde: third vice-president, F. A. Piper, San Antonio; fourth 
vice-president, J. G. Smyth, Uvalde: treasurer, W. D. Kincaid and 
secretary, F. J. Rheiner, Uvalde. Z. 


FOSTORIA, O.—At the annual meeting of stockholders of the 
Fostoria & Fremont Railway Company. held on January 9, the fol- 
lowing officers were selected: President. F. D. Carpenter: vice- 
president, J. H. Goeke; secretary and treasurer, J. D. McDonel. 
These, with J. H. Goeke. F. W. Cohen, G. H. McDonell and J. W. 
McDonel, constitute the directorate. Reports show that the work 
of building the line from Fremont to this city is well under way, 
and that the substation at Burgoon has been started and all equip- 
ment has been purchased H. 


AUSTIN, TEX.—The Austin Street Railway Company which 
has been chartered by the Secretary of State with a capital 
stock of $1,250,000 is a part of the reorganization plan of the 
Austin Electric Railway Company which sold its holdings out- 
right to the new corporation. R. C. Storey of Boston, Mass.. 
comes to join O. G. Fuller of Milwaukee and F. H. Watress of 
New York who were interested in the old system. W. J. Jones 
has been retained as general manager. The incorporators are 
William G. Bell and W. H. Folts of Austin and R. C. Storey. 


January 21, 1911 
TELEPHONE AND TELEGRAPH. 


(Special Correspondence.) 
LORETTO, NEB.—The Akron-Loretto Telephone Company 
has been incorporated with a capital of $3,500. P, 
DONNELLY, MINN.—The farmers who have telephones are 
planning to incorporate with a view to improving the service. C. 


GANN VALLEY, S. D.—The directors of the telephone com- 
pany are considering the construction of an exchange build- 
C. 


ing. 

CORCORAN, CAL.—The Alpaugh Telephone and Telegraph 
Company has been incorporated here with a capital stock of 
$5,000. A. 
NAPERVILLE, ILL.—The Inter-State Telephone Company is 
rebuilding its local plant, laying its wires in the conduits recently 
installed. Z. 

SAUK RAPIDS, MINN.—The Northwestern Telephone Ex- 
change Company is stringing cables and putting in a number of 
new poles. , C. 

ABERDEEN, WASH.—The Pacifc Telephone & Telegraph 
Company will expend $50,000 on the erection of a new block on 

C. 


Market Street. 
HETTINGER, N. D.—A franchise has been granted to the 


Hettinger & Cedar River Telephone Company to maintain tele- 
phone service in the county. C. 

SIOUX CITY, IOWA.—The Sioux City Telephone Company 
announces that $100,000 will be expended during the year in im- 
provements, work on which will be started shortly. C. 

FAYETTE, IOWA.—The Stony Hill Telephone Company, has 
been incorporated with a capital of $10,000. The incorporators 
are Dan Brause, E. C. Margraff, David Saltsgiver. 

CADILLAC, MICH.—The Armstrong Telephone Company, has 
been organized here with T. C. Colley, president; C. R. Huffman, 
vice-president, Floyd Ayers secretary and treasurer. 

ORCHARD FARM, MO.—The Orchard Farm Telephone Com- 

50. The 


pany has been incorporated with a capitał stock of $1.9 
Wiliam Schnedler and Ernest 


incorporators are Gustave Kipp, 
Nolte. ; Z. 
SHELBYVILLE, ILL.—Stockholders of the Queen City and 
Shelby County Telephone Company will bold a meeting February 
6 to vote upon a proposition to consolidate with the Shelby County 
Z. 


Telephone Company. 
NAPOLEON. 0.—The receiver of the Napoleon Home Telephone 
Company has given notice that beginning with the first of the year 
al] discriminations in rates wil] be eliminated. Preachers. priests, 
railroads, former directors, and other preferred patrons will, from 
this time, be charged the uniform rate. H. 
INDIANAPOLIS, IND.—The stock of the New Telephone Com- 
pany is in brisk demand, with little on the market. The Com- 
pany’s earnings have shown a steady increase which is responsible 
for much of the activity of the stock. The rumor has been re- 
vived that the two local companies will ultimately combine. S. 


TOLEDO, O.—At the annual mecting of the stockholders of the 
Toledo Home Telephone Company R. E. Hamlin, vice-president 
and treasurer, tendered his resignation to take effect on February 
1. The vacancy was filled by the selection of Charles G. Cunning- 
ham. an attorney, who represents the Morgan-Bell interests here. 
The annual report shows that there are now in service 14,951 tele- 
Phones, and that during the year just passed the Company has 

H. 


expended $83,179.12 on new construction work. 


ELECTRICAL SECURITIES. 


There has been a continuing advance in prices and it is pre- 
dicted that this will hold, as money is easier both in this country 
and abroad. Reading, United States Steel and Union Pacific were 
most active, and made more than half of the total shares dealt in. 
Apparently the only thing holding trade in restraint is the uncer. 
tainty as to the pending decisions affecting railway and industrial 
corporations. Confidence, however, is growing and it is thought 
that there will be nothing in these decisions to paralyze enter 
prise. This feeling is reflected in the increasing investment ab- 
Sorption of bonds, which usually is the forerunner of a broader de- 


mand for stocks. 
The annual meeting of the New York Edison Company will be 


held February 14. 
The Kings County Electric Light & Power Company, of Brook- 


lyn, will hold its annual mecting February 27. 

At the annual meeting of the Chicago & Oak Park Elevated 
Rallway Company retiring directors were re-elected. 

Peabody. Houghteling & Company, of Chicago, have sold to a 
London syndicate $1,000,000 first mortgage six per cent serial 
gold bonds of the Minnesota & Ontario Power Company. 

P. W. Brooks, of New York, is offering the balance of $700,000 
Kankakee Gas and Electric Company first and refunding sinking 
fives due 1930. The company supplies Kankakee and three ad- 
jacent towns. The bonds are a first lien on the properties, sub- 
Ject to a small underlying mortgage, and are offered at ninety-five, 


to net about 5.42 per cent. 
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Pingree, McKinney & Company, Boston, are offering $500,000 
Mohawk Hydro-Electric Company first mortgage six per cent bonds, 
due 1940. The bonds are a first mortgage on all property, rights. 
etc., which represent a large equity in excess of bonded debt, and 
are issued under permission of the New York Public Service Com- 
mission. The bankers call attention to the management of the 
company in the hands of William Barclay Parsons, president, and 
the fact that the interest on the bonds is assured by guaranteed 
minimum earnings under one contract for less than one-half ca- 
pacity of plant. The bonds are offered at 10114, netting approxi- 


mately five and Seven-eighths per cent. 
DIVIDENDS, 


Connecticut Railway & Light Company: quarterly common 
dividend of one per cent and preferred dividend of one per cent, 
both payable February 15. 

Electric Bond & Share Company; the usual quarterly divi- 
dends of 1 and one-quarter per cent on its preferred stock and tw 
per cent on its common stock; the preferred dividend payable 
February 1; the common dividend payable January 16. 

Guanajuato Power & Electric Company; quarterly preferred 
dividend of two per cent, payable February 1. 

Havana Electric Company; dividends of one and one-half per 
cent on both common and preferred stocks, payable February 11. 

Kellogg Switchboard & Supply Company; regular quarterly 


dividend of two per cent, payable February 1. 


CLOSING BID PRICES FOR ELECTRICAL SECURITIES ON THE LEADING EX- 
CHANGES AS COMPARED WITH THE PREVIOUS WEEK. 


NEW YORK. 
Jan. 16. Jan. 9. 
Allis-Chalmers common ............- Daca Aine Sat anatin ure eek 8 8 
Allis-Chalmers preferred oo... 00000 ccc cc ee eee eet tae O81, 29 
Amalgamated Copper ..4.44256 24555 searoossrererroersoruao 614, 651% 
American Telegraph & Cahl@..... ccc ccc cc eee tenes R? 83 
American Telegraph & Telephone.............0.cc cece cece 142%, 141% 
Rrooklyn, Rapid Transit ........0 0... cc cece eee eee eee een 763, THN 
General Electri .6.04 deco oes See es Ae Eee we Pek ose Bees 15021% 1511% 
Interborough-Metropolitan common ........-.. cece e eee RRA 14% 
Interhborough-Metropolitan preferred .. 00... 0.0... cee 54 547% 
Kings County FEÈlectric sco cs 06. 0S oo Bee eee 123 123 
Mackay Companies (Postal Telegraph and Cables) com- 
MOM. tg eed oe oa aah ee Bee pelle ence 2 aes Se aa iesan. DQ 92 
Macakay Companies (Postal Telegraph and Cables) pre- 
lerrod oc ea ck hs oes ara has Fa ats PS OH OEE LR eee aa 74% EEA 
Manhattan Elevated 66st od ok OR wee Se Hee Se eR EEN 138 140 
Metropolitan Street Railwav............ Ee ee are 018 #18 
New York & New Jersey Telephone.............6-.00-005- 103 193 
Pacific Telephone & Telegraph, .......0 0.00.0. ee ees 46 46 
United States Steel common 21... 6. cece ee ee tee TRL 74L 
United States Steel preferred ....... 0.6 ccc cee eee eee 11814 118%, 
Western Tilon ico ee oo gt ka aina ipen oh Eis oo ie we a ee 741g 75 
Westinghouse CoOmMmMon ccbe. oh 4 SoG te Be oe eo ee ties 66, 64 
Westinghouse preferred 0.000000. (ccc ee eee 110 190 
BOSTON, 
Jan. 16. Jan. 9 
American Tel & Veh a6 62056205 pa 4 Fes a ORS wee 1422 141% 
Edison Elec, IMMuminating 2.4...4.0565 080420 .0 bene arere 288 28n 
General, FAectrie 24 2430s cae tae ene a a a e thse ary 15015 1511% 
Massachusetts Electrice common Jo. 0 0 6 ce ee ees 17 18 
Massachusetts Electric preferred... 0.0000. c ce eee R41; 841, 
New England Telephone. ......0 coc. eee cee cee ee eee thane 137 138 
Western Tel, & Tel. common...... 00.00.00 ce ene 16 17 
Western Tel. & Tel. preferred. ....0..0.0 0.0.0.0 ee cee ees 91 91 
PHILADELPHIA 
Jan. 16, Jan 9 
American Rallwavs 0000 0 6. (cece eee eee eee ete 43 4° 
Electric Company of America L GER: “ek kee 2 gnaw Se ate Sa a, Vets 11% 
Electric Storage Battery Common... oc... ec ees HTD 4h la 
Electrice Storage Rattery preferred. ...0..0.0 0.000020 0 ee ees 50 49%, 
Philadelphia Flectrie ............ a eee ee ee a ee a 1, 16N 
Philadelphia Rapid Transit .......... 0.25. e eee ee ee 107, Tig 
Philadelphia- Traction 0.65668 5 sheen 2a 6 SCRE Ss A Re RES 85 g4 
nion Traeian -oordie arr eaa e e a a Beh a aga L 45%, 44%, 
CHICAGO. 
Jan. 16 Jan 9 
Chicago Railways, Series 1........... E OTe ata ee aR a5 
Chicago Rallways;, Series 2.0.0... . cc cc ce ew ce ene ea 2444 24 
Chic.  Snbwat eaer e ehate DIN D anda EE EED RE E i EE 4's 435, 
Chicago Telephone o.oo... ... eee eee Se Rete He dene tk ated eda eehe 120 A 
Commonwealth Edison oo ....0.0....2022008. ERE ae Baie E 113 1121. 
Metropolitan Elevated COMMON. oaa ‘natin Mises ane eS 20 Sa 
Metropolitan Elevated) preferred... 00.00.00 aaa aa 2. RS AS 
National Carbon Common .,.......-- fet ee tn a fe Sel E aoa on Stas ate 117 117 
ET a ier, A me REL 115 


National Carbon preferred ........ 


PERSONAL MENTION. 


A. H. WHITESIDE has resigned as manager of the power and 
electrical department of the Allis-Chalmers Company. 
H. MUNN SLAUSON sales manager of the Onalux Company., 
is in Chicago attending the Electrical Show at 
the Coliseum. Mr. Slauson’s visit is of a business nature. — 

H. B. LOGAN. president of Dossert & Company, of 242 West 
Forty-first Street. New York. N. Y.. is in Chicago this week visiting 
the Chicago representative of his company and also attending the 


Electrical Show. 

WALTER H. WHITESIDE, formerly president of the Alis- 
Chalmers Company, is sailing today on the Corania for Europe 
He will make a tour of severgl months through Spain, Italy, Egypt 


and the near-Fast. 
J. E. ERICKSON, sales manager of Thomas G. Grier & Com. 


nanv, Chicago. Ill. has returned to Chicago after an extended visit 
in the East. On his recent trip Mr. Erickson visited the company’s 


New York. N. Y. 


| 


164 ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


factory at Boston, Mass., and also spent a good deal of time at 
his home in that city. 


A. E. KENNELLY delivered a lecture before the Pennsylvania 
Chapter of the Society of Sigma Xi at Philadelphia, on January 
13. The subject was “Wireless Telegraphy and Telephony as 
Compared with Wire Telegraphy and Telephony.” 


H. U. WALLACE, of Chicago, has been made vice-president 
of the Fort Dodge, Des Moines & Southern Interurbam Company. 
Mr. Wallace is a son of John F. Wallace, former engineer of the 
Panama Canal under President Roosevelt’s administration. 


WM. H. WALKER and two of his assistants were burned by an 
explosion in their research laboratory at the Massachusetts Insti- 
tute of Technology on January 4. Although severe, the burns are 
not serious, and will not permanently cripple or disfigure either 
Dr. Walker or his aSsistants. 


V. L. CRAWFORD has been appointed Eastern representative 
of W. N. Matthews & Brother, with headquarters at 227 Fulton 
Street, New York City. Mr. Crawford has been connected with 
this company for a number of years as a traveling representative 
and he is one of the most popular and energetic men in the in- 
dustry. 


N. M. ARGABRITE, manager of the public service operating 
company, of Belvidere, Ill, has resigned his position with this 
company to enter the service of the American Gas & Electric Com- 
pany, of New York City. T. C. McKeen, who has filled the posi- 
tion of assistant manager under Mr. Argabrite, will succeed to the 
position of manager at Belvidere. 


. LEWIS S. CURT, of the export department of the Federal 
Electric Company, was appointed a member of the foreign trade 
committee of the Chicago Association of Commerce, at a recent 
meeting of the board of directors. This committee is organized 
for the purpose of increasing the commerce of Chicago with for- 
eign markets. Mr. Curt’s experience in the Spanish-American ex- 
port trade will make him a valuable member of this committee. 


ALBERT SCHEIBLE has opened an office at 125 LaSalle 
Street, Chicago, as research engineer, making a specialty of help- 
ing manufacturers and investors to solve problems involving in- 
ventions. Mr. Scheible’s twenty years’ experience in overcoming 
patent difficulties and in evolving commercial devices for a large 
variety of electrical and mechanical devices, together with an 
unusual acquaintance with the historical development of electrical 
appliances, are thus placed at the disposal of a wider clientage. 


DAVID HARLOWE, now traffic manager of the Allis-Chalmers 
Company, of Milwaukee, has been appointed to the Wisconsin 
Railroad Commission to fill the place of Prof. B. H. Meyer, who 
resigned. Mr. Harlowe has been connected with the Allis-Chalmers 
Company for over twenty-five years, becoming traffic manager of 
the old E. P. Allis Company in 1893. Previous to this he was chief 
clerk to Dwight W. Keyes, general freight agent of the Chicago, 
Milwaukee & St. Paul Railroad. Mr. Harlowe was offered a place 
on the Commission several years ago, but declined to serve at that 
time. 


EDWIN R. WEEKS, of Kansas City, Mo., one of the well- 
known electric-light men and a pioneer in development of this 
phase of the industry, has been honored, as president of the Hu- 
mane Society of Kansas City, by a tribute in connection with the 
erection of the Faxon sanitary fountain for horses. Mr. Weeks 
is the designer of this fountain. Accompanying the report is a 
fine portrait of Mr. Weeks and several photographs illustrating in- 
cidents in connection with the dedication. Mr. Weeks has for a 
long time devoted himself to this humane cause and his benefac- 
tions are greatly appreciated by the community of which he is so 
valued a member. 


D. W. CALL, the new president of Allis-Chalmers Company, 
although coming to Milwaukee direct from New York City, has 
always considered the Middle West as his home. He was born 
on a farm near Cleveland, O., and is of Scotch descent. At the 
age of seventeen he commenced his business career in Cleveland, 
and for twenty-three years has been engaged in active business 
life in connection with large manufacturing corporations. For the 
past six years Mr. Cll has been assistant to the president of the 
American Steel Foundries Company, with his headquarters in New 
York City. He has also had to do with other large companies both 
in this country and the Dominion of Canada. 


OBITUARY. 


E. L. GREENLIEF, president of the Illinois Telephone Com- 
pany, died January 10 at his home in Jacksonville, aged seventy- 
two years. He was prominent in Central Illinois industries and 
financial institutions. 


CHARLES HILL MORGAN, who has for many years been 
prominent in the steel industry of the United States, died on 
January 10, at the age of eighty years, at his home in Worcester, 
Mass. His death was not unexpected, as his health had for some 
time been failing. Mr. Morgan was one of the founders of the 
Worcester Polytechnic Institute and was a former president of the 
American Society of Mechanical Engineers. He was also an hon- 
orary member of the Society of Civil Engineers of France. Mr. 
Morgan is survived by a widow and five children. 
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NEW PUBLICATIONS. 


ELECTRIC JOURNALS COMBINE.—With the January issue 
the Electric Age, which for more than a quarter of a century has 
been published in New York, is combined with the Nouwthern Elec- 
friciun of Atlanta, Ga. The combined papers under the old name 
Southern: Electrician will continue to be published from the Atlanta 
office. 


VENTILATION IN ITS RELATION TO HEALTH.—Warren 
Webster & Company, Camden, N. J., have reprinted in pamphlet 
form the paper entitled “Ventilation in Its Relation to Health,” 
read by the company’s chief engineer, William G. Snow, at Cor- 
nell University, in the course on sanitary science and public health 
in co-operation with the New York State Department of Health. 
The Company will be pleased to send the pamphlet on request. 


TRACTION PAPERS COMBINE.—-Announcement has recently 
been made of the consolidation of the Electric Trunk Line Age and 
the Railway Electrical Engineer, the official journal of the Associa- 
tion of Railway Electrical Engineers. The journal in its enlarged 
form continues to be the official organ of that organization. C. L. 
de Muralt of the firm of Muralt & Company, engineers, and pro- 
fessor of electrical engineering at the University of Michigan, has 
been retained as editor. He was formerly editor of the Electric 
Trunk Line Age, and is a recognized authority on electric traction 
problems, both in this country and in Europe. He is particularly 
well known in connection with the electrification of the Swiss 
mountain railways and the Alberg tunnel in Austria, and he has also 
done work in this country for the Erie Railroad, and on the De- 
troit River Tunnel electrification. 


NAVY DEPARTMENT REPORTS.—The Navy Yearbook for 
1910 and the annual reports of the Secretary, the Judge-Advocate- 
General, the Surgeon General, the Paymaster General, the Com- 
mandant of the Marine Corps, the Bureau of Steam Engineering 
and the Bureau of Equipment have appeared. The latter states 
that the bureau has continued to devote special attention to the 
simplification of wiring, lighting, and appliances, with a view to 
reducing weight while maintaining efficiency. Changes in specifi- 
cations for wire supplies have been made, with a view of ob- 
taining an insulation of greater heat-resisting qualities. Extensive 
tests with electric baking and cooking appliances have been car- 
ried on, with the result of demonstrating the superiority in many 
respects of electric ranges and bake ovens over the ordinary type 
using coal and provision has been made for installing them on 
battleships and submarines now building. Steam heaters are also 
being replaced by electric heaters on some large vessels. The ex- 
perience obtained with turbo-generating sets has confirmed the in- 
tention not to purchase reciprocating engines for this purpose, ex- 
cept in special cases. The first turret danger-zone signal instru- 
ments were preliminarily tested, with satisfactory results, State 
ments as to electric lamps and wireless apparatus and stations are 
given on other pages of this issue. 


NEW INCORPORATIONS. 


SPRINGFIELD, ILL.—The WiI-Ko Electric Company, of Cbi- 
cago, has been incorporated with a capital stock of $25,000 to man- 
ufacture and deal in electrical articles and contrivances. The in- 
corporators of the Company are Robert Witz, Samuel Kerf and 
Charles W. Ercher. Z. 


CHICAGO, ILL.—The Vesta Electric & Supply Company. of 
Chicago, has been incorporated with capital stock of $2,500 to 
manufacture and deal in electricity, heat, light, power and energy. 
The incorporators are Ward S. Perry, Jens Nielsen and Henry O. 
Krausel. Z. 


BUFFALO, N. Y.—The Hancock-Howell Electrical Engineering 
Company, of Buffalo, N. Y., has incorporated to do a general elec- 
trical contracting business. The capital stock is $5,000, and the 
directors are Wheeler W. Hancock, Herbert H. Howell and George 
C. Hillman, all of Buffalo. = 


NORTH AURORA, ILL.—The Bentley-Snyder Company has 
been incorporated with a capital stock of $75,000 to manufacture 
and deal in, among other things, electricity and electric furnace 
products. The incorporators are Wilton Bentley, Frederick T. 
Snyder and James V. Cunningham. Z. 


CHICAGO, ILL.—The Wallace Manufacturing Company has 
been incorporated with capital stock of $2,500 to manufacture and 
deal in electric and gas fixtures and other merchandise. The 
incorporators are G. Wallace, M. Moll, Albert W. J. Johnson, 
Bertha Johnson and Johanna C. Moll. Z. 


FT. WAYNE, IND.—The Railway Ad. Bulletin Company has 
been incorporated, capitalized at $10,000. The company will manu- 
facture advertising devices and electrical advertising cabinets for 
use in interurban railway stations. The directors are William 
C. Millett, Mark E. Bates and Thos. J. O'Dowd. S. 


TOLEDO, O.—The Electrical Appliance Company of Toledo 
has been incorporated with a capital stock of $10,000. It will handle 
and sell all kinds of electrical appliances. The incorporators of 
record are: Mark Knabenshue, M. V. Girkins, Wesley S. Thurstin, 
George E. Seney, and Frances E. Smith. The business will be under 
the management of Mark Knabenshue, H 
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PROPOSALS. 


POST OFFICE, HOBOKEN, N. Y.—The office of the Super- 
vising Architect, Washington, D. C., will receive sealed bids until 
February 6, for an electric push button mail lift in the United 
States post office, Hoboken. N. J.. in accordance with the drawings 
and specifications, copies of which may be obtained at the Super- 


vising Architect’s office. 

POST OFFICE, WABASH, IND.—The office of the Supervising 
Architect, Washington, D. C., will receive sealed bids until Feb- 
ruary 18 for the construction, complete (including plumbing, gas 
piping. heating apparatus. electric conduits and wiring) of the 
United State post office at Wabash, Ind., in accordance with draw- 
ings and specification, copies of which may be obtained from the 
custodian of site or at the Supervising Architect's oftice. 

POST OFFICE, BARRE. VT.—The office of the Supervising 
Architect, Washington, D. C., will receive sealed bids until Feb- 
ruary 14, for the construction, complete, (including plumbing, gas 
piping, heating apparatus electric conduits and wiring), of the 
United States post office at Barre, Vt., in accordance with the 
drawings and specifications. copies of which may be obtained from 
the custodian of site, or at the Supervising Architect’s office. 


POST OFFICE, MILLEDGEVILLE, GA.—The office of the Sup- 
ervising Architect, Washington, D. C., will receive sealed bids until 
February 8 for the construction, complete, (including plumbing, gas 
piping, heating apparatus, electric conduits and wiring), of the 
United States post office at Milledgeville, Ga., in accordance with 
drawings and specifications, copies of which may be obtained from 
the custodian of site at Milledgeville, Ga., or at the Supervising Ar- 


chitect’s office. 

NAVY DEPARTMENT SUPPLIES.—The Bureau of Supplies 
and Accounts, Navy Department, Washington, D. C., will open bids 
on naval supplies on the dates given below. Bidders interested 
therein should make early application for copies of the schedule, 
giving the schedule numbers desired. Schedules can be obtained 
from the Navy Pay Office nearest each navy yard. Bids will be 


asked on the following supplies: 


Date of Place of Sched- 

Opening, Material, Quantity, Delivery. ule No, 
Jan. $1—-Bells and buzzers, nonwater- 

PEG: ch aed a eos 25 eae okewe es T95 araia kontek Rrooklyn, N. Y..3261 

Cels (ORs ee eenean ard ai JON na Brooklyn, N. Y..3261 

Insulators, electrose........... TIO cence es Brooklyn, N. Y..3261 

Irons, soldering, electric...... PO eh eee bares Boston, Mass... .3261 

Irons, soldering, electric...... IS lac eee Brooklyn, N. Y..3261 

Motor, induction ...........4. i EE Brooklyn, N. ¥..3268 

MOOLS pa eead pia wee ee Tg TE E Annapolis, Md...3259 

Supplies, electrical...... EA Miscellaneous. Boston, Mass....3261 

Tape, insulating, rubber......300 pounds... Bosten, Mass....3261 

Tape, insulating, rubber...... 400 pounds..,. Brooklyn, N.Y. .3261 


INDUSTRIAL ITEMS. 


THE GENERAL VEHICLE COMPANY, Long Island City, N. Y., 
Rives some interesting notes regarding the advance of the electric 
vehicle, in its December issue of Elec-Tricks. 

WICKES BROTHERS, Saginaw, Mich., have issued the Jan- 
uary monthly stock list of machinery bargains. The list in- 
cludes boilers, engines, pumps, machine tools, electrical machin- 
ery, etc. 

THE TRUMBULL ELECTRIC MANUFACTURING COM- 
PANY, Plainville, Conn., lists in tbe January number of Trumbull 
Cheer a line of alternating-current motor-starting switches and baby 
knife switches. The number contains the usual amount of inter- 
esting reading and valuable hints to salesmen. 

COLUMBIA METAL BOX COMPANY, New York. N. Y. an- 
nounces that it has moved into its new factory building at 226- 
228 East One Hundred and Forty-fourth Street. The constantly 
growing demands forced the Company to more than double its 


equipment. 

THE GENERAL ELECTRIC COMPANY. Schenectady, N. Y. 
has received an order from the Knickerbocker Portland Cement 
Company, Hudson, N. Y., for an equipment of electrical machin- 
ery, among which are two 2,000-kilowatt turbine generators, one 
seventy-five-kilowatt direct-current turbine generator and a number 


of motors, 

THE HUGHES ELECTRIC HEATING COMPANY. Chicago, 
IN.. is enclosing with a recent bulletin copies of several letters 
which it received from central stations that have bought and in- 
Stalled the No. 30 Hughes electric range. These letters are of 
interest to those who wish to investigate the cooking devices of 


this kind. 

H. W. JOHNS-MANVILLE COMPANY, Cleveland, O.. shows 
iJlustrations, in its January issne of The J. M. Roofing Salesman, 
of a number of Dayton, O.. buildings roofed with J. M. asbestos. 
The back cover of the publication carries an illustration of the 
factory of the Wright Brothers. which is roofed with J. M. asbestos 


roofing and asbestoside. : 
THE COYNE NATIONAL TRADE SCHOOL, Chicago, IN., an- 
hnounces that its address has been changed from &40-848 North 
Ashland Avenue to 78 Illinois Street. where it occupies a new 
building, erected to meet its increasing demands. In a booklet 
recently published by the school, its activities and aims are ex- 
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plained and a number of illustrations give an excellent idea of the 
work that is being done. The school has an extensive and well- 
equipped electrical department. 

MACHADO & ROLLER, Pittsburg, Pa., announce that G. L. 
Crosby, formerly manager of Crosby, Craft & Company, is now 
their district sales manager. The lines handled by Machado & 
Roller include Roller-Smith electric instruments and circuit break- 
ers, Columbia Watt-hour meters and Hartmann & Bruan resonance 
frequency meters and tachometers. 

THE MONITOR CONTROLLER COMPANY is the name under 
which the Monitor Sales Department, of Baltimore, Md., will be 
known after February 1. Under the new name a catalog has 
heen sent out describing automatic controllers and starters for 
direct-current and alternating-current motors. The different types 
are illustrated and price lists are given throughout. 

THE BRISTOL COMPANY, Chicago, I., has distributed copies 
of Bulletin No. 152, which is a general catalog of all the different 
sizes of Bristol's patent steel belt lacing. Attention is especially 
directed to pictures comparing the original No. 1 style of Bristol’s 
patent steel belt lacing and the No. 12 style, which is shown 
ready to apply, and actually applied, to sections of belts. 

ALLGEMEINE ELEKTRICITATS-GESELLSCHAFT, Berlin, 
Germany, has issued a circular describing a precision wattmeter 
for direct and alternating currents, which is now being manufac- 
tured by them. This instrument’ is an electro-dynamometer and 
is said to be accurate to 0.1 per cent. They are made for current 
strengths up to 200 amperes. For voltages above 600 volts, the 
multiplying resistance is mounted in a separate case. 

THE MICHEI-KURZE COMPANY, New York. N. Y., has been 
organized to do photograph retouching and illustrating of machin- 
ery subjects. Offices have been established in the Hudson Ter- 
minal Building. The business will be managed by A. Eugene 
Michel and the staff of artists will be in charge of W. F. Kurze. 
Both Mr. Michel and Mr. Kurze are well known in the electrical 
industry as specialists in advertising engineering. 

THE FEDERAL ELECTRIC COMPANY, Chicago, IN.. is en- 
closing with the January issue of The Federalist an address made 
by James M. Gilchrist before the Federal Sign System (Electric) 
Convention of Managers. which was held at Highland Park, IIL, 
in August. The address discusses briefiv the various articles made 
by the Company. The issue of The Federalist contains a short de- 
scription of the equipment of the new West Point gymnasium and 


the barracks at West Point. 

THE TRIUMPH ELECTRIC COMPANY. of Cincinnati, O.. has 
recently opened a sales office at 728 Povdrus St., New Orleans. 
This is the sixteenth sales office now being maintained by this 
company, and is the third to he opened during the past vear, The 
Triumph Company, in its new factory is doing a big business, 
and anticipates even greater returns during the coming year. A 
large stock of standard machines will be carried at the New Or. 
leans office for immediate shipment. 

EDGAR ALLEN & COMPANY. LTD., Imperial Steel Works, 
Sheftield, England, whose chief American office and warehouse is 
at 434 West Randolph Street, Chicago, announce that agency ar- 
rangements have just been completed with the firms noted below, 
at whose warchouses large and comprehensive stocks of Allen’s 
high steed and carbon tool steels will be carried: Roehm & Da- 
vison, Detroit. Mich.: J. L. Osgood, Erie County Bank RIdg., Runt- 
falo, N. Y.: John J. Greer & Company. 207 West Pratt street, Bal- 


timore, Md. 
THE ROCKWOOD MANUFACTURING COMPANY, Indianapo- 


lis, Ind., has issued a revised catalog which shows the improve- 
ments and changes that have lately been made in the Company's 
products. From a glance through this catalog an excellent idea 
may be othained of the product put on the market by this com- 
pany, and the uses to which friction transmission is put. Notes 


and formulae for the convenience of those wishing to install new 


drives, are included. The catalog is well printed and attrac- 


tively illustrated. 

THE ANDREW H. HOAG COMPANY, manufacturer of gas 
and electrie fixtures, announces the removal of its headquarters 
from 46 West Broadway to 251 West Nineteenth Street. New York 
City. For the past few vears the Company has operated two fac- 
tories, with headquarters for both at 46 West Broadway. It is now 
announced that owing to the Company's rapidly increasing business 
this is no longer desirable, and that the factory, salesroom and 
offices will hereafter ull be located at the new quarters, which is 
accessible to all the New York stores and up-town hotels. 

THE WESTERN ELECTRIC COMPANY has just prepared for 
distribution an attractive 1911 wall calendar. The calendar, which 
has been finished in two colors, ts of a pleasing design, and while 
the figures are large enouch to be seen across the room, it is not 
too large for the office wall. The Western Electric Company's sym- 
hol, the familiar map of the United States within a circle, com» 
prises the upper part of the calendar. The symbol represents the 
scope of activity of this Company. A separate legend is provided 
for each of the twelve months, illustrating some phase of the Corn- 
pany’s manufacturing and selling program. Four illustrations, 
showing the are lamp, ventilating fan and power motor, and the 
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Western Electric inter-phone, as typifying the “essentials of mod- 
ern business’—light, ventilation, power and communication—also 
are prominently featured. 


THE DEARBORN DRUG & CHEMICAL WORKS, which has 
distributed its feed water treatment and lubricants through an 
agency in the Philippines for the past two years, has decided to 
open its own branch offices and warehouse in Manila, P. I., and 
F. O. Smolt, who has been connected with mining propositions 
since his graduation in chemistry from the University of Illinois 
in the class of 1891, has become connected with the Dearborn 
Company, and sailed on January 7th for Manila, to take charge 
of this work, under the supervision of E. C. Brown, manager of 
the foreign department of the Dearborn Company. Mr. Brown 
has spent most of the past two years in Japan, China and the 
Philippines, investigating steam plant and railroad conditions in 
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the interests of Dearborn products, and is still there, having made 
selling connections at Tokyo, Tientsin, Hongkong, and Shanghai. 


DATES AHEAD. 

Minneapolis Electrical Show, Minneapolis, Minn., January 26, 
February 4. 

Wisconsin State Telephone’ Association. 
Madison, Wis., February 1 and 2. 

National Independent Telephone Association, Annual Conven- 
tion, Chicago, Ill., February 8, 9 and 10. 

Philadelphia Electric Show, Philadelphia, Pa., February 13-27. 

Missouri Electric, Gas, Street Railway and Water Works Asso- 
ciation. Annual meeting, St. Louis, Mo., April 13, 14 and 15. 

Iowa Electrical Association, Annual meeting, Davenport, Iowa, 
April 19, 20 and 21. 


Annual meeting, 


RECORD OF ELECTRICAL PATENTS. 


Issued (United States Patent Office) January 10, 1911. 


980,912 and 980,913. CLUSTER LAMP SOCKET. Reuben B. Ben- 
jamin, Chicago, Ill, assignor to Benjamin Electric Manufactur- 
ing Company, Chicago, Hl. Filed December 28, 1907, and April 
14, 1908. Extending circularly around the base are lamp-hold- 
ing and contact rings so that a variable number of lamps may 
be placed at any desired points about the base. 


980,921. LOADED PHANTOM CIRCUIT. George A. Campbell, 
Brooklyn, N. Y., and Thomas Shaw, Hackensack, N. J., assign- 
ors to American Telephone & Telegraph Company. Filed Feb- 
ruary 12, 1910. Two telephone lines are combined into an 
independent phantom circuit. Loading coils are included in 
each of the two-line circuits and the loading coil for the phan- 
tom circuit has a winding in each line wire and core common 
to all windings, so that the mutual inductance is added to the 
self-inductance. 


980,926. TWO-BUTTON PENDENT SWITCH. Frank C. De. 


Reamer, Schenectady, N. Y., assignor to General Electric Com- 
pany. Filed October 2, 1907. Two depending switch buttons 
are connected to a yoke, which operates the switch blade. 


980,940. ELECTRIC INDUCTION FURNACE. Carl Grunwald, 
Bredeney, Germany. Filed April 20, 1909. Has an auxiliary 
winding for counteracting the repelling effect of the primary 
winding upon the melting bath, and means electrically oppos- 
ing and restricting the current induced in the auxiliary wind- 
ing, disposed in such relation to the melting bath as to be 
without influence upon its equilibrium. 


980,944. SUCTION CLEANER. Tracy Barbour Hatch, Alhambra, 
and Edwin Walter Goeser, Los Angeles, Cal. Filed September 
27, 1909. In the rear part of a cylindrical casing is an electric 
motor directly connected to a pump immediately in front of it. 
The dust bag occupies the front drawbar. 


980,945. ELECTRICAL BINDING POST. William Hector, Chi- 
cago, Ill., assignor to Automatic Electric Company, Chicago, 
Ill. Filed February 27, 1908. A sheet-metal post has a cylin- 
dric metal plug upon which the sheet metal forms a tight-fit- 
ait a and a clamping screw extending into the post thus 
ormed. 


980,979. ELECTRICAL REGENERATING CONTROL APPARATUS 
AND SYSTEM. James Colquhoun Macfarlane and Harry 
Burge, Arc Works, Chelmsford, England, assignors to Cromp- 
ton & Company, Limited, Arc Works, Chelmsford, England. 
Filed February 7, 1910. Comprises a motor-generator set, a 
pair of motors connected in series with each other and with 
the generator of the set, a reversible shunt regulator for con- 
trolling the field of this generator, constant-excitation windings 
upon the pair of motors, and auxiliary shunt windings con- 
necting these motors and automatically strengthened during 
decreasing speed and weakened during increasing speed. 

980.986. ALTERNATING-CURRENT ELECTRIC MOTOR. Hans 
Sigismund Meyer, Bremen, Germany, assignor to General Elec- 
tric Company. Filed August 22, 1906. An induction motor 
rotor has compound slots with tigbtly fitting iron bars in the 
inner portions thereof forming a short-circuited winding and 
copper bars in the outer portions of the slots and arranged to 
be short-circuited when the motor attains speed. 


981,004. ELECTROPLATING APPARATUS. Marcellus Reid, Cleve- 
land, O. Filed February 19, 1906. The anode consists of a 
central conducting stud in the lower portion of the tank, a 
series of spaced anode plates on the stud, and a cathode ter- 
minal surrounding the anode. 


981,012. ELECTRIC CONTACT. Albert Schweiger, Itzling-Salz- 
burg, Austria-Hungary, Filed April 8, 1909. A diverging pair 
of arms has hooks at its upper ends adapted to hang over an 
overhead line circuit. The lower ends of the arms extend to 


an insulated head at the top of a pipe protecting the wires. 


981,015. PHANTOMED LOADED CIRCUIT. Thomas Shaw, Hack- 
ensack, N. J., assignor to American Telephone & Telegraph 


Company. Filed February 12, 1910. A modification of No. 
980,921. 
981,020. FIRE ALARM. Frederick D. Smenner, Fort Wayne, Ind. 


Filed September 9, 1908. A series of weighted arms is released 
by heat and actuates an electric alarm circuit. 

981,027. CONNECTOR FOR ELECTRIC CONDUCTORS. George 
E. Stevens, Lynn, Mass., assignor to General Electric Com- 
pany. Filed April 1, 1908. A connector plug has a porcelain 
body divided into two chambers containing each a metallic 
terminal adapted to be plugged into. 

981,088. RENEWABLE FUSE FOR ELECTRIC CIRCUITS. Jo 
seph A. Volk, Jr., South Norwalk, Conn. An inclosed fuse has 
a non-conducting cover with dove-tail recesses in its ends, end 
plates having lugs engaging the recesses by lateral movement 
and central holes and caps having central screws engaging the 
holes, 

981,039. SELF-CENTERING ELECTRIC-FIXTURE SUPPORT. Jo- 
seph A. Volk, Jr., South Norwalk, Conn. Filed April 20, 1910. 
The attachment ring has arms supporting a socket in which 
the fixture head can be adjusted and locked. 

981,057. ROTOR-COIL RETAINER. Arthur J. Brown and Robert 
B. Williamson, Milwaukee, Wis.. assignor to Allis-Chalmers 
Company. Filed April 8, 1910. The rotating field coils of a 
synchronous machine are held in place by bracing members 
acting on adjacent sides of the coils. Adjustable tie rods 
fasten the braces together. 

981,059. ROTARY CONVERTER. Joseph L. Burnham, Schenec- 
tady, N. Y., assignor to General Electric Company. Filed 
March 28, 1908. Alternate poles are provided with constant 
excitation: the others are connected in series with the arma- 
ture, so as to shift the effective magnetization circumferentially 
and yield a variable direct-current voltage. 

981,063. SWITCH FOR ELECTRIC CIRCUITS. Herbert W. Che- 
ney, Norwood, O., assignor to Allis-Chalmers Company and 
Bullock Electric Manufacturing Company. Filed November 29, 
1907. A rotable arm carries a movable contact which is brought 
into engagement with the fixed contact by one movement of a 
reciprocating arm and out of engagement by the opposite move- 
ment. 

981,074. SPLIT-KNOB INSULATOR. Henry H. Dupont, Indian- 
apolis, Ind. Filed April 14, 1910. A triangular insulator has 
wire-receiVing grooves across each corner. 

981,092. MAGNETIC SEPARATOR. August Ktihn, Marchegg, near 
Vienna, Austria-Hungary. Filed Mav 27, 1909. A drum carries 
laminated magnetic pole pieces and means for energizing them. 


981.102. ELECTROLYTIC DEVICE FOR GENERATING PURE 
OXYGEN AND HYDROGEN, René Moritz, Wasquehal, France. 
Filed September 17, 1909. Extensions on the electrodes are 
provided with holes for joining them together. A settling 
chamber at the bottom of the tank is arranged for draining off 
impurities from the electrolyte. 

981,118. SAFETY APPLIANCE FOR ENGINE GOVERNORS. Hu 
bert R. Rockwell, Mount Vernon, Hl., assienor of one-half to 
Thomas S. Boswell, Mount Vernon, Hl. Filed May 31, 1910. 
Electrical means are provided for disconnecting a latch and 
rotating the rocker arm. 

981.120. TELEPHONE AND TELEGRAPH SYSTEM. Harry O. 
Rugh, Sandwich, Il., assignor to Sandwich Electric Company, 
Sandwich, HI. Filed June 26. 1908 A system for simultaneous 
telegraphy and telephony without interference, 
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981,121. AUTOMATIC ARC LAMP. Ernst Sailer, Rochester, N. 
Y., assignor to Bausch & Lomb Optical Company, Rochester, 
N. Y. Filed November 3, 1905. A self-feeding projecting lamp 
has its electrodes at right angles. 

981,134. ROTARY CONVERTER. Charles P. Steinmetz, Schenec- 
tady, N. Y., assignor to General Electric Company. Filed 
March 20, 1909. Is provided with windings adapted to vary 
the flux distribution in the main poles so as to vary the rela- 
tive amounts of the voltages at the commutator and collector 
rings. Also has unwound commutation poles at the points of 
commutation of the current flowing through the commutator. 


981,152. DEVICE FOR INDICATING THE USEFUL PRESSURE 
IN ENGINES. Max Arndt, Aix-la-Chapelle, Germany. Filed 
March 3, 1909. An engine indicator is connected with an elec- 
trical measuring instrument through a series of resistances. 

981,155. LIQUID HEATER. Henry E. Bandlow, Chicago, II. Filed 
October 3, 1910. An instantaneous electric water heater is 
provided with a heating chamber, faucet and reservoir. 

981,164. RECORDING DOOR LOCK. Le Grand C. Bush, Chicago, 
Ill., and Joseph F. Cole, Elkhart, Ind., assignors of one-third to 
Walter J. Muller, Aurora, Ill. Filed June 1, 1910. Combined 
with a lock is a time-recording mechanism mounted outside 
the lock casing, electrically actuated meang for operating the 
recording mechanism, a number of circuits for the electrically 
actuated means, and key-actuated circuit-closing means carried 
by the lock mechanism. 

981,167. STREET-CAR INDICATOR. Stephen W. Chick, Los An- 
geles, Cal. Filed October 23, 1909. A series of display plates 
rests on an incline and the foremost of them, after being ex- 
posed, is moved electrically over the rest and to the rear. 

981,178. SUBSTANCES TO BE USED AS VARNISHES AND FOR 
IMPREGNATION AND INSULATION AND METHOD FOR 
THEIR PRODUCTION. Gottlieb Gottfried Diesser, Zurich- 


Wollishofen, Switzerland. Filed August 14, 1908. The process 


980,921.—-LOADED PHANTOM CIRCUIT. 


of manufacture consists in causing the fatty acids of linseed 
oil to react upon carbohydrates at a temperature exceeding the 
limit of decomposition of the reacting substances present. 


981,196. ELECTROPLATING APPARATUS. S6ren Sanne Jacob- 
sen, Beaver, Pa. Filed February 15, 1910. Comprises a tank, 
a pair of right and left supporting and feeding screws mounted 
transversely therein below the level of the solution in the 
tank, electrical connections to the screws, and mechanism for 
rotating the screws in opposite directions. 

981.197. SYSTEM OF ELECTRICAL DISTRIBUTION. John W. 
Jepson, New York, N. Y., assignor to Gould Coupler Company. 
Filed August 29, 1905. Consists of a generator with voltage 
regulator, a storage battery and a charging booster therefor. 
The regulator automatically controls the connection of the 
battery to the load, the battery and booster to the generator 


for charging. 
981,198. SYSTEM OF ELECTRICAL DISTRIBUTION. John W. 
Jepson, New York, N. Y., assignor to Gould Coupler Company. 


Filed April 30, 1906. A series and a potential coil in the 
booster circuit control, a rheostat in the generator field circuit. 

381.207. HUSK FOR INCANDESCENT BULBS. Wilfrid Lumley, 
East Conneaut, O., assignor to The Conneaut Company. Filed 
January 27, 1906. Comprises a number of crossed metallic 
strips, each having a top portion provided with an intermedi- 
ate offset portion and depending end portions. 

981,209. ILLUMINATION SIGN. Charles A. McNeal, Newark, O. 
Filed February 10, 1909. A channel-form sign letter has a bot- 
tom plate and side walls of colored reflecting material and a 
number of electric lights in the channel. 

981,229. OPERATING MEANS FOR VAPOR ELECTRIC DEVICES. 

Percy H. Thomas, East Orange, N. J., assignor to Cooper Hew- 
itt Electric Company, New York, N. Y. Filed February 10, 
1904. The temperature of the negative electrode of a mercury- 
arc lamp is increased by constricting the diameter of the tube 
directly above the negative electrode chamber. 

981,233. ARC-LAMP CLEANER. Louis Wipfler, New York, N. Y. 
Filed March 21, 1919. A device for removing the deposit from 
flaming-arc lamps consists of a cup carrying an inverted central 


brush and two side brushes. 
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981,235 and 981,236. ELECTRIC METER. Harry N. Atwood, Lynn, 
Mass., assignor to General Electric Company. Filed August 
20, 1908. A mercury type integrating watt-hour meter. 

981,240. REFLECTOR SOCKET. Reuben B. Benjamin, Chicago, 
Ill, assignor to Benjamin Electric Manufacturing Company, 
Chicago, Ill. Filed November 3, 1906. Has two opposite lamp- 
receiving sockets connected to the same base. 

981,241. WEATHERPROOF PLURAL LAMP SOCKET. Reuben 
B. Benjamin, Chicago, Ill., assignor to Benjamin Electric Man- 
ufactoring Company, Chicago, Ill. Filed April 8, 1907. A 
modification of the above in which the sockets are inclosed ip 
a porcelain housing. 

981,242. ELECTRIC LAMP SOCKET. Reuben B. Benjamin, Chi- 
cago, Ill, assignor to Benjamin Electric Manufacturing Com- 
pany, Chicago, Ill. Filed February 17, 1908. The socket has 
side extensions to its casing for holding the supply wires, thus 
permitting the lamps to be connected side by side. 

981,244. ELECTRIC WATER HEATER. Herbert A. Burns, Oak- 
land, Cal., assignor to Diamond Electric Water Heater Com- 
pany, San Francisco, Cal. Filed September 3, 1910. Has inner 
and outer cylindrical casings with a high-resistance coil be- 
tween them. 

981,248. ELECTRIC-ARC LAMP. John T. H. Dempster, Schenec- 
tady, N. Y., assignor to General Electric Company. Filed May 
31, 1902. A vertical-electrode flaming-arc lamp has a draft tube 
around the upper electrode whereby the arc is steadied and 
the deposits held within the lamp. 

981,256. X-RAY APPARATUS. William S. Fullerton, St. Paul, 
Minn. Filed May 25, 1908. Comprises a standard which holds 
the lamp, by means of an extending arm, and allows it to be 
adjusted as desired. 

981,309. RAILWAY BOND WIRES. John B. Richardson and 
Thomas W. Meich, Somerville, N. J. Filed August 17, 1910. 
Two bond wires connect adjacent rails and the fish plate, one 


480,986. ROTOR CONSTRUCTION 


of the wires being applied at each end of the fish plate and 
connected electrically to the fish plate near its end and to the 
rail beyond the end of the fish plate. 

981,328. METHOD OF OPERATING VAPOR ELECTRIC DE- 
VICES. Percy H. Thomas, Montclair, N. J., assignor to Cooper 
Hewitt Electric Company, New York, N. Y. Original applica- 
tion filed February 10, 1904. Divided and this application filed 
March 31, 1905. The method of operation consists in develop- 
ing vapor from the vaporizable electrode, increasing its pres- 
sure and temperature in the immediate neighborhood of the 
electrode and permitting a relatively free flow of current in 
regions more remote from the electrode by there condensing 


excess. 
981,334. ELECTRIC HEATING IRON. Harry Vanderpool, Turtle 
Creek, Pa., assignor to Braddock Ornamental Iron and Wire 
Works, Braddock, Pa. Filed March 19, 1910. An electric sad 
iron has a removable resistance unit provided with attached 
terminal connecting devices and shifting make-and-break switch 
mechanism for establishing variable currents through the re- 


sistance unit. 

981.371. ELECTROLYTIC CELL. Frank H. Briges, Elyria, O. 
Filed June 22, 1910. Has two electrodes connected respectively 
to the positive and negative poles of a source of electricity, 
the negative electrode being formed with slanting sides which 
meet in a point at the upper part, the bottom of the electrode 


being closed, 
981,399. TELEPHONE TRUNKING SYSTEM. Alfred H. Dyson, 
Chicago, Ill., assignor to Kellogg Switchboard & Supply Com- 
pany. Filed January 22, 1907. Includes a calling line, a signal 
at the exchange displayed responsive to currents controlled at 
the substation of the line, a plurality of distributing devices 
individual to the signal, and automatically controlled mechan- 
ism operated responsive to the actuation of particular ones of 
the devices selected by the operator for extending the circuit 
of the line to predetermined points. 
981,406. MULTIPLEX TELEGRAPAY. Reginald A. Fessenden, 
Washington, D. C. Filed January 4, 1906. One wire is used to 
transmit a pumber of messages, the impulses sent over the 
line having a different periodicity, each receiving station being 
attuned to its own sending station. 
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‘981,432. ELECTRIC IGNITER. Johann Krannichfeldt, Cologne, 
Germany, Filed July 15, 1908. An electric igniter is enclosed 
in a water-tight tube. 


981,447. ILLUMINATING INSTRUMENT. Howard T. Martin and 
James F. Golden, Baltimore, Md. Filed December 27, 1909. A 
miniature electric light is placed in an instrument which has at 
one end a holder and at the other end a closed glass tube. 


‘981,452. ELECTRIC SWITCH. Philip Thos, McNally, Mandan, N. 
D. Filed December 21, 1909. Comprises a snap switch with a 
pair of low contacts and a high contact. The switch is pro- 
vided. with a three-point detent for limiting the movement of 
the switch arms to 120 degrees. 


981,463. INTERLOCKING MECHANISM FOR ELEVATORS. ‘John 
S. Mucklé, Philadelphia, Pa. Filed May 18, 1910. The electrical 
connections are so made that when an elevator door is open 
the car cannot be operated. 


981,464. WALL-PAPER PERFORATOR. Thomas J. Nash, Lincoln, 
Neb., assignor to Capital Novelty Company, Lincoln, Neb. Filed 
April 16, 1910. The needle of a wall-paper perforator is oper- 
ated by an electric motor. 


981,497. METHOD OF REMOVING DELETERIOUS GASES. Percy 
H. Thomas, East Orange, N. J., assignor to Cooper Hewitt Elec- 
tric Company, New York, N. Y. Filed January 23, 1904. Com- 
prises a means for mechanically removing the injurious mer- 
cury-vapor and other gases generated in the manufacture of 
mercury-vapor lamps. 


981,498. VACUUM APPARATUS. Percy H. Thomas, Montclair, 
N. J., assignor to Cooper Hewitt Electric Company, New York, 
N. Y. Original application filed January 23, 1904. Divided and 
this application filed June 16, 1905. Relates to means for the 
manufacture of mercury-vapor lamps, etc. 

981,503. VACUUM DISCHARGE GAP FOR PRODUCING ELEC- 
TRICAL OSCILLATIONS. Harry F. Waite, Harrison, N. Y. 
Filed May 10, 1910. A spark gap for wireless telegraphy com- 


981,134.—ROTARY CONVERTER. 


prises exhaust chambers provided with solid electrodes and 
with liquid electrodes, and series connections between a num- 
ber of the chambers uniting their solid electrodes. 


981,531. ELECTRIC-LIGHT SHADE. Clifford C. Carpenter, Seat- 
tle, Wash. Filed July 26, 1910. Describes an adjustable lamp 
shade. 


$981,535. TROLLEY POLE. Frederick L. Cross, Annapolis, Md., 
assignor of one-half to Harry Ira Geesey, Altoona, Pa. Filed 
July 6, 1909. A trolley pole is made with a flattened elliptical 
cross section, but flared into a circular cross section at the 
ends. 


‘981,545. MOTOR LEADS CONNECTION FOR STREET CARS. 
Harry Etheridge, Zellienople, Pa., assignor of one-half to Russell 
H. Boggs, Pittsburg, Pa. Filed May 13, 1909. The motor leads 
are carried through conduits attached to the car body. 


‘981,552. APPARATUS FOR MEASURING AREAS BY MEANS OF 
ELECTRIC-RESISTANCE COILS. Julius Josef Götz, Offen- 
bach-on-the-Main, Germany. Filed April 15, 1907. A number 
of the symmetrically-arranged contacts are raised when the 
device is placed over the object to be measured. The area is 
then computed from the resistance which these contacts insert 
in the circuit. 


‘981,553. INSULATING COVER FOR ELECTRIC SWITCHES. 
Monroe Guett, Hartford, Conn., assignor to the Hart & Hege- 
man Manufacturing Company, Hartford, Conn. Filed March 
24, 1910. In an electric switch the combination with a recep- 
tacle and top plate, of brackets extending laterally from both 
sides of the top plate, an upstanding pin on each bracket, 
closures filling the space between the top plate and the side 
walls of the receptacle apertured to receive the .pins, and 
means for removably securing the closures in place. 

‘981,572. RHEOSTAT. Charles D. Kestner, New York, N. Y., as- 
signor to Meyrowitz Manufacturing Company. Filed December 
31, 1909. Comprises a tapered coil, flattened upon one side, 
a revoluble arbor disposed substantially at right angles to the 
axis of the coil, and an arm carried by the arbor and having 
a protuberance adapted to resiliently engage various portions 
of the flattened portion. 
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. ELECTRIC MOTOR CONTROLLING APPARATUS. Har- 
ge Ward Leonard, Bronxville, N. Y. Original application eer 
January 23, 1905. Renewed February 20, 1907. Divided an 
this application filed May 11, 1909. Combined with a resistance 
for controlling the armature circuit of the motor is a resistance 
for controlling its field strength, and means for insuring start- 
ing of the motor only with a field of proper strength, this means 
comprising an electroresponsive winding connected across the 
field resistance. 
981,585. SHADE AND REFLECTOR FOR ELECTRIC LAMPS. 
Edward P. Mitchell, Conneaut, O., assignor to Cleveland Gas 
& Electric Fixture Company, Cleveland, O. Filed January 27, 
1909. Renewed December 1, 1910. An electric lamp fixture 
comprises a supporting stem, this stem carrying a lamp socket 
and a refiector holder adjustable relatively to each other, a 
spider on the stem, and a shell secured to the spider, the 
lower edge of the shell closely approaching the reflector holder. 


981,586. LAMP HOLDER. Thomas B. Monosmith, Bay City, Mich. 
Filed June 1, 1909. Comprises a lamp receiving receptacle and 
a tubular member for clamping the lamp cord. 


981,595. CONTACT MAKING AND BREAKING DEVICE. Jacob 
Lundgren, Philadelphia, Pa. Filed June 18, 1908. A point, 
normally out of contact, is intermittently put in contact by 
means of a revolving cam. 


981,599. CONTACT-BREAKER FOR MAGNETO-ELECTRIC IG- 
NITING APPARATUS. Gustav Adolf Unterberg, Durlach, Ger- 
many. Filed April 20, 1909. The contact breaker has a non- 
yielding lever carrying a stationary contact, a movable con- 
tact and means for supporting the same, springs for normally 
holding the movable contact against the stationary one, con- 
sisting of two semicircular pieces having their ends bent round 
backwardly, a magneto shaft and two insulating disks to clamp 
the ends of the pieces to the shaft. 


PATENTS THAT HAVE EXPIRED. 


Following is a list of the electrical patents (issued by the 
United States Patent Office, Washington, D. C.) that expired 
January 16, 1911: 


612,687. ELECTRICAL LIMITING TIME-INTERVAL CLAMP OR 
BRAKE. Allen W. Dow, New York, and Thomas R. Griffith, 
Brooklyn, N. Y. 

512,711. RAIL-BOND CONNECTOR FOR ELECTRIC RAILWAYS. 
Herbert R. Keithley, Chicago, Ill. 

512,723. ELECTRIC INHALER. Reubin L. Larcom, Fandon, Ill. 

512,757. PROCESS OF MAKING SECONDARY-BATTERY 
PLATES. Willian L. Silvey, Dayton, Ohio. 

512,769. MACHINE FOR WINDING ELECTRO-MAGNETS. 
Richard Varley, Jr., Englewood, N. J. 

512,774. ELECTRIC SWITCH. Ernest P. Warner, Chicago, Ill. 

512,797. ELECTRIC HEATER. William J. Bowen, Norwalk, Ohio. 

512.805. SWITCHBOARD. William A. Childs, Englewood, N. J. 

512,820. MOTOR-GENERATOR. John C. Henry, Westfield, N. J. 

512,821. CEILING FAN-MOTOR. William Hochhausen, Brooklyn, 
N. Y. 

512,823. SECONDARY BATTERY. Arthur Hough, San Francisco, 
Cal. 

512,843. DYNAMO-ELECTRIC MACHINE OR MOTOR. Howard 
S. Rodgers, Hartford, Conn. 

512,848. CHAIN-MAKING MACHINE. Elihu Thomson, Swamp- 
scott and Charles E. Harthan, Lynn, Mass. 

512,853. COMMUTATOR AND CONNECTION FOR DYNAMOS. 
Gilbert Wilkes, Detroit, Mich. 

512,872. SEXTUPLEX TELEGRAPH. Thomas A Edison, Menlo 
Park, N. Y. 

512,880. ELECTRIC ARC LAMP. Charles J. Hartley, Decatur, 
Ill. 

512,888. TROLLEY-WIRE INSULATOR. Henry H. Luscomb, 

Hartford, Conn. 

512,907. BATTERY SYSTEM FOR ELECTRIC RAILWAYS. Les- 
lie B. Rowley, Ashland, Wis. 

512,923. ELECTRIC RAILWAY TROLLEY. Walter Van Benthuy- 
sen, New Orleans, La. 

512,970. ELECTRIC WASHING MACHINE. John P. Johanson, 
New York, N. Y. 

513,006. CONTINUOUS ELECTRIC CURRENT DISTRIBUTING 
SYSTEM. Michael Von Dolivo- Dobrowolsky, Berlin, Germany. 

513.023. ELECTRIC RAILWAY TROLLEY. George W. Mac Ken- 
zie, Beaver, Pa. 

513,051. APPARATUS TO CONTROL THE STROKES OF PIS- 
TON-RODS ELECTRICALLY. Charles E. Ongley, New York, 
N. Y. 

513,052. ELECTRIC SEARCH-LIGHT. Charles E. Ongley, New 
York, N. Y. 

513,062. AUTOMATIC R®SGULATOR FOR DYNAMO-ELECTRIC 
MACHINES. Elmer A. Sperry, Cleveland, Ohio, and George 
B. Mills, Ravenswood, Ill, 

513,065. AUTOMATIC ELECTRO-MAGNETIC SWITCH. Herbert 
P. White, Philadeiphia, Pa. 

513,066. MEANS FOR ADJUSTING ELECTRIC LAMPS. Niels 
M. Andersen, Omaha, Nebr. 
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AN UNREASONABLE REDUCTION OF TELEPHONE 
RATES. 

The Council Committee on Gas, Oil and Electrice Light 
of the City of Chicago, after a lengthy investigation of the 
affairs of the Chicago Telephone Company, has decided to 
adopt the report of its expert recommending a reduction in 
the rates charged by the corporation for telephone service. 
The expert for the council committee has appraised the 
value of the company’s physical property at a much lower 
figure than that deemed fair by the company, has assumed 
that the amount paid to the American Telephone & Tele- 
graph Company for the rental of instruments is excessive, 
and has recommended that the surplus, $216,000, should 
be absorbed by a reduction in the rates. 

The question of the reasonableness of the method 
adopted by the expert in the appraisal of the physical value 
of the company’s property has already been discussed in 
these columns. The recommendation to absorb this com- 
paratively small surplus, considering that the company has 
over 220,000 subscribers, is worthy of analysis and discus- 
sion. Due to excellence of construction of its outdoor equip- 
ment and the utilization of a great mileage of underground 
conduit, the company is not likely to suffer so disas- 
trously from weather conditions as are similar concerns in 
other parts of the country. There are, however, a great 


many contingencies which might involve the use of the 


entire surplus. 
According to Mr. B. E. Sunny, president of the Chieago 


Telephone Company, the report adopted by the committee 
makes no provision for the great cost which will be imposed 
upon the company for installing its conductors in subways 
when they are built, and the city is committed to this. 
There is no provision for the increased cost of material used 
in upkeep and for the increased cost of labor in operation, 
the city has practically granted a franchise to a competing 
company, and there is no provision made for the falling off 
in revenue that is likely to occur when this competition 
becomes in any way extensive. 

An interesting commentary on this situation is found 
in a report of a decision by the Supreme Court of the State 
of Oklahoma involving the reasonableness of rates charged 
by a telephone company. This decision is quoted quite 


fully on other pages of this issue. The Court holds 


169 
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that in valuing the property of a public-service corporation 
dedicated to the use of the public, such valuation should 
not be limited to the value of the physical tangible prop- 
erty so used, but must include the value of the property as 
a ‘‘going concern.’’ A complete telephone plant without a 
single subscriber or with but a few subscribers is less val- 
uable to both the owner of the plant and to the members 
of the public it serves than the same plant with a large 
patronage. The more people a subscriber can communicate 
with through a telephone exchange, the more serviceable, 
as a general rule, is such exchange to him, and it is only 
when such exchange has such subscribers that the property 
of the owner invested therein has an earning power. But 
subscribers are not obtained without expenditure of money, 
labor and time, during which the capital invested in the 
plant earns nothing and often fails to pay operating ex- 
penses. 

If rates were to be charged from the beginning so as 
to cover this expenditure for development and earn a divi- 
dend from the time the plant is first operated, the rates to 
the first customers would be in many instances, if not in 
all, so exorbitant as to be prohibitive, and would be so at 
the time when the plant could be of least service to them. 
If the law requires that a portion of the investment shall 
never yield any return, but shall be a total loss to the in- 
vestor, capital would unwillingly be placed into such classes 
of investments. 

In a very comprehensive paper read by Mr. C. G. 
Young, of New York City, before the Central Electric Rail- 
way Association at Indianapolis, on January 19, entitled 
‘(A Logical Basis for Valuations of Interurban Railways,’’ a 
similar point is brought to the fore. To secure the building 
or extension of a public utility requires capital. For perfectly 
evident reasons this capital does not seem to be forthcom- 
ing for such enterprises at the present time. It therefore 
behooves both the general public and the corporations to 
carefully consider fundamental conditions. To secure capi- 
tal for the construction of a publie utility it is usually 
necessary to make a carefully considered examination, and 
a report, by competent and experienced engineers in whom 
the investor has faith, that the property would probably 
earn double its fixed charges. The investor requires bonds 
for his investment, and if they be five-per-cent gold bonds 
they must be issued to him in considerable discount in 
order to give him a return of perhaps six per cent on the 
bonds, and as this return is not guaranteed he will require, 
in addition, a considerable portion of the common stock as a 
bonus to justify the risk he takes by investing before the 
actual earnings are demonstrated. In other words, the in- 
vestor requires and is entitled to receive, if earned, a return 
in excess of six per cent to offset his risks of not receiving 
the nominal earnings on the bonds, bringing him much less 


than six per cent. 
If such restrictions are placed upon the earning capital 
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of seasoned securities that it does not seem reasonable that 
an adequate return can be made to the investor, how can 
any one reasonably expect that capital will be put into the 
development of public utilities that are urgently necessary 
and which develop the communities which they serve at an 
immeasurably greater ratio of profit and convenience than 
ean possibly accrue to the investors in the public utility? 
These are phases of regulation of public-utility corporations 


which must be given consideration, and any valuation of 


property and regulation of rate which is not based upon a 
full recognition of these elements is unwise and is bound to 


react to the impairment of the service, the frightening off 


of capital for new investment, and the commercial de- 


eadence of the community. 


EXTENDING SOUTH AMERICAN TRADE. 


The Chieago Association of Commerce has planned to- 


send a permanent representative to the Argentine Republic 


to look after the interests of manufacturers and exporters. 


of Chieago and her industrial environs. This shows com- 
mendable commercial enterprise. This representative will 


have an office in Buenos Ayres, and should be an important. 


factor in extending trade in that part of South America. 


His efforts could undoubtedly have had far greater results. 


if his advent had been prior to the recent exposition in that 
city and suitable exhibits of our manufactures had been dis- 


played at that time. 


We have repeatedly called attention in these columns. 


to the opportunities which are open to electrical manufac- 
turers in South American countries. At present only about 
ten per cent of their trade comes to the United States, while 


England and Germany each get a large share. Mr. Charles. 


H. Sherrill, United States Minister to the Argentine Repub- 
lic, has stated his belief that a slight effort on the part of 


manufacturers here will bring the major portion of the trade 


to our markets. Other authorities have expressed a similar 
conviction. 

It is very desirable in Argentina and other southern 
countries to protect trade interests by means of a trade- 
mark registered in that country, and with an American rep- 
resentative on the ground, this should be accomplished witb 
little trouble or delay. Some regular advertising in the local 
mediums should be inaugurated. Calendars printed in Span- 
ish would form useful advertising placards. It is necessary 
to extend credit to importers, as it is not customary to make 
any payments in advance, or in fact until three or four 
months after shipment. 

The tariff upon dynamos, motors, lamps, telephone ap- 
paratus and electrical supplies, is, in most of the South 
American countries, low, and the field is open. The general 
sentiment towards this country has improved in recent years, 


and some persistent, enterprising effort on the part of manu- 


facturers and exporters, with personal representatives upon. 


the ground, will undoubtedly bring commensurate. results. 
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Chicago is to be congratulated upon the move that has been 
taken, and electrical manufacturers both here and in other 
centers should see to it that they are in the van of the busi- 


ness-getting procession. 


LEGISLATION ON ELECTRICAL UNITS. 

In the circular announcing the change in the value of 
the international volt, reviewed this week among our NEw 
PUBLICATIONS, the Bureau of Standards calls attention to the 
changes chronicled in these pages three weeks ago, and 
states that Congress will be asked to repeal the act of 1894 
and redefine the fundamental electrical units in accordance 
with the resolutions of the London Conference of 1908. 

The London Conference adopted definitions of the in- 
ternational ohm, international volt and international am- 
pere which are practically equivalent in value to those of the 
International Electrical Congress in Chicago, 1893, and con- 
sequently to those defined by the act of Congress referred 
to. The specifications attached to the old definitions are, 
however, now obsolete, and moreover the concrete value of 
the volt was expressed in terms of the Clark cell, which was 
then regarded as a working standard. The Clark cell has 
become an object of historical interest, mainly, and it is un- 
desirable that the law defining the units should refer to it 
as occupying the position of a national standard. Even if 
a Clark cell be used to maintain a standard of electromo- 
tive force, the old specifications drawn up by a committee 
of the National Academy of Science do not represent ap- 
proved modern practice. 

Similarly the specifications for the silver coulometer 
have become archaic, especially since it has been discovered 
that the presence of filter paper influences the deposit of 


silver. 


The London Conference left it to an International Com- 


mittee to determine specifications for the use of the silver 
coulometer and the construction of standard cells,the normal 
Weston cell (using a saturated solution of cadmium sul- 
phate with cadmium electrode, in place of the zine sulphate 
and zine electrode of the Clark cell), being recognized 
as a standard for maintaining the volt, its value to be deter- 
mined from the international ohm and international ampere 
according to the definition. Without waiting for every de- 
tail of the specifications to be worked out, this committee 
has decided upon the value of the Weston cell, which will 
be in conformity with the definition of the London Confer- 
ence, and this value (1.01830 volts at twenty degrees centi- 
grade) is being substituted for the values formerly used by 
the countries participating in the international agreement. 
As previously announced, this value went into effect in the 
United States and Germany on January 1, 1911. Reports 
from the other countries involyed have not vet been re- 
ceived. 

Fortunately for the state of affairs in this country, the 
new value assigned to the normal Weston cell is in hetter 
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agreement with our legal definitions than the value formerly 
used at the Bureau of Standards. A change in the law is 
desirable, not to enable us to “conform to the values of the 
international units, but to put the definitions in a form more 
appropriate to our present knowledge of the conditions af- 
fecting the operations involved; to remove the ambiguity 
incident to the statement of a concrete equivalent to the 
international volt now known to be inconsistent with the 
primary definition; and to wipe out the specifications which 
have become obsolete and are no longer made use of. 

While it is desirable that Congress should repeal the 
old law and adopt the newer definitions, it might be well 
to leave such features as specifications to an executive proc- 
lamation, subject to revision at any future time when it is 
found desirable through the advances in the art. ‘The Gov- 
ernment would then be free to participate in future interna- 
tional congresses with power to act, to a limited extent, and 
not merely with power to report to Congress. 

While considering legislation affecting units of meas- 
urement, it would be well for Congress to pass an act legal- 
izing and defining the international candle. This unit has 
at present no legal status in this eountry, as Congress is the 
only body with authority to fix the standards of weights 


and measures, and Congress has never determined any units 


of illumination. This is an unfortunate condition and it is 


rather surprising that no litigation has resulted from it in 
regard to the fulfillment of contracts; for until the recent 
adoption of the international candle, the standards of light 
maintained at different laboratories were decidedly differ- 
ent. The Standardization Rules of the American Institute of 
Electrical Engineers specify the unit maintained by the 
Bureau of Standards, but, of course, no one is legally bound 
by the Standardization Rules unless they are specifically 


mentioned in the contract. It would he more to the point 


to refer to this standard directly. 

It is consequently highly desirable for Congress to fix 
standards and units for the measurement of illumination. 
While there may not be complete agreement as to what 
should constitute a primary standard of light, there should 
be no trouble, as in the ease of electrieal units, in adopting 


a conerete standard for practical work. It might be ad- 


Vantageous here again to leave certain specifications to ex- 


ecutive promulgation, but an enabling and defining act 


should in any case be passed by Congress. 


The importanee of a consideration of the reflecting 
properties of wall and ceiling coverings and decorations is 
brought to attention by the timely paper by Mr. Paul F. 
Bauder, read before the recent meeting of the New York 
Section, Hluminating Engineering Soviety, and given in 
nearly complete form on other pages of this issue. While 
this subject has received some notice from specialists, too. 
little consideration has been given to it by those in eharge 


of decorating and illumination sehemes. 
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Canadian Association Joins N. E. L. A. 
At a meeting of the Canadian Elec- 
trical Association, held at the Prince 
George Hotel, Toronto, on January 20, 
it was voted to become a section of the 
National Electric Lamp Association. 

This vote was unanimous. 

This accession to the Association car- 
ries its membership above 6,000, a gain 
of about 1,250 since the St. Louis con- 
vention last year. This number is ex- 
pected to reach 8,000 by the next con- 
ention. 

New company sections are being 
formed in Pittsburg, Allegheny, Scran- 
ton, Connellsville and other cities, and 
a number of smaller central-station 
companies have recently joined. 

—_——_3--e—_____ 
Chicago-Milwaukee Through Service 

The Chicago-Milwaukee electric line 
and the Northwestern Elevated Rail- 
road are to be united in a new corpora- 
tion, and passengers will be carried, 
without changing cars, from Milwaukee 
into the loop district of Chicago. The 
movement is being promoted by A. C. 
Frost, president of the interurban com- 
pany, who states that the bondholders 
who forced the receivership will ex- 
change their holdings for stock in the 
new company. 

Mason B. Starring, president of the 
elevated railroad company, will head 
the new corporation and the board of 
directors will be the same as the pres- 
ent board of the elevated company. 
Present mortgages on the interurban 
line are to be foreclosed and $3,500,000 
in new bonds issued. 

—_—_—__2--e——___—_- 
Telephone Rates in Chicago. 

The order of the City Council of 
Chicago directing its expert to draw 
up a lower schedule of rates has been 
declared by President B. E. Sunny to 
be unfair and a statement has been 
made by him that the lower rates would 
not be accepted by any chance. 

This decision of the Council as to rates 
is the outcome of the report made by 
W. J. Hagenah, chief telephone ex- 
pert of the city. 

The committee adopted the recom- 
wendations of its investigators fixing 
the value of the Company’s plant at 
about $22,000,000, reducing the pay- 
ments to the American Telephone & 
Telegraph Company $147,000, estab- 
lishing a depreciation fund of five and 
one-half per cent and a dividend ot 
eight per cent, and distributing a sur- 


plus of $216,168 by a reduction of 
rates. 

‘*The operation of the Company on 
this basis,’’ protested President Sunny, 
‘will take the last penny out of its 
treasury. Besides cutting out $216,000, 
it shrinks the actual value of the Com- 
pany’s property by $5,000,000. A cor- 
poration doing an $8,000,000 business 
should be allowed a surplus of about 
$500,000. The dividends, when figured 
on the Company’s capital stock of $27,- 
000,000, shrink to 6.6 per cent.’’ 

—_ ee 
Meeting of the Philadelphia Electric 
Company Section. 

The regular monthly meeting of the 
Philadelphia Electric Company Section 
of the National Electrie Light Associa- 
tion, was held on Monday evening, Jan- 
uary 16,1911. Dr. Spitzka was to have 
made an address on ‘‘The Effects of 
Electricity On the Human Body,” but 
unfortunately he has had a very seri- 
ous illness and it was necessary to 
postpone his address to some future 
date. A paper by G. Bertram Regar 
on ‘‘Incandescent Gas Lighting’’ was 
substituted. 

The meeting was of special interest 
on account of the presence of the na- 
tional president and national secre- 
tary, Messrs. Freeman and Martin, as 
well as Mr. Seelman, editor of the na- 
tional Question Box; Messrs. Granger 
and Orr, president and vice-presi- 
dent of the Pennsylvania Electric As- 
sociation, and Messrs. Baily, White 
and Kemble, of the Brooklyn Section. 

The paper of the evening proved to 
be most interesting to the electrical 
interests. Mr. Regar outlined the 
progress of incandescent gas lighting 
from its earliest form to the most mod- 
ern appliances; the various stages be- 
ing thoroughly deseribed and illus- 
trated with lantern slides. The methods 
of ignition were treated and the paper 
concluded with a summary of the ad- 
vantages and disadvantages of gas 
lighting. which will prove of inesti- 
mable value to the electrice solicitor. 
Mr. Regar’s intimate knowledge of 
the gas industry is the result of a long 
connection with gas-lighting interests, 
and therefore his comparison between 
electricity and gas lighting could be 
considered authentie. In the discus- 
sion which followed many points were 
brought out, and the actual experi- 


ences of electrieval solicitors were re- 
lated. 
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W. W. Freeman, the president of the 
National Association, was then called 
upon, and made a most interesting ad- 
dress. 


Boston Syndicate Takes Over the Long 
Acre Electric Light & Power 
| Company. 

The control of the Long Acre Elec- 
tric Light & Power Company, New 
York, N. Y., has been purchased by a 
syndicate of Boston financial people 
and it is understood that plans have 
been agreed upon to inerease the cap- 
italization and underwrite bonds to the 
extent of $10,000,000 for the building 
of a much larger plant and the in- 
stallation of a distribution net work. 
The Company now has a plant at For- 
ty-seventh Street and Second Avenue. 
Ex-Senator James F. Shaw, of Boston, 
has been elected president of the Long 
Acre Electric Light & Power Company. 

Mr. Shaw was president of the 
American Street and Interurban Rail- 
way Association (now the American 
Electric Railway Association) in 1909 
and 1910. He has been connected with 
electric railroading since 1893, and 
many of the railways in which he was 
interested are now embodied in the 
Massachusetts Electric system. He was 
a member of the Massachusetts Senate 
in 1907, 1908 and 1909. 

The Long Acre Electrie Light & 
Power Company was incorporated on 
April 21, 1903, in New York, as suc- 
cessor to the American Electric Light 
Company, securing its franchise to sup- 
ply electric light in the boroughs of 
Manhattan and the Bronx. On Janu- 
ary 19, 1907, the Appellate Division of 
the Supreme Court affirmed the deci- 
sion of Justice Dowling, granting a 
peremptory mandamus to compel the 
Consolidated Telegraph & Electrie Sub- 
way Company to permit the Long Acre 
Electrice Light & Power Company the 
use of its conduits for a cable of three 
conductors in its subway from 548 
West Forty-second street to Seventh 
Avenue and north to Forty-fourth 
Street and Broadway. The decision 
was affirmed hy the Court of Appeals 
on April 30, 1907, 

The syndicate has been represented 
in this negotiation and its examination 
of the affairs of the company by Sam- 
uel Untermyer, while the company 
had the services of Graham, D’Amor- 
eaux, Dittenhoefer, Gerber & James, 
and Simpson, Thatcher & Bartlett. 
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James F. Shaw. 

The acquisition of control of the 
Long Acre Electric Light & Power Com- 
pany of New York, N. Y., by a syndi- 
cate of Boston people and the an- 
nouncement that James F. Shaw, of 
Boston, had been made president, has 
created considerable interest in electric- 
railway and electric-lighting circles. 
Mr. Shaw has long been associated 
with electric-railway interests and 
has demonstrated marked ability as 
an executive and organizer. Twice 
elected president of the 
American Street and In- 
terurban Railway Associa- 
tion, the name of which 
has recently been changed 
to American Electric Rail- 
way Association, he has 
come before the electric-rail- 
way interests of the country 
as an exponent of progress 
and as a champion of the 
rights of public utilities to 
secure from the public an 
adequate appreciation of the 
risk and effort involved in 
the upbuilding of these great 
arteries of commercial inter- 
course. 

Mr. Shaw’s papers on this 
subject have attracted uni- 
versal attention and he must 
be credited in great measure 
with the success of the poli- 
cy coming squarely before 
the people with full informa- 
tion respecting the opera- 
tions for public utilities and 
the fostering of good will 
between the corporations 
operating these utilities and 
the public whom they serve. 

Mr. Shaw was born in 
Newburyport, Mass., in 
1873, receiving his early 
education in the public schools. In 1891 
he entered the employ of the Newport 
Car Company, first in the shops and 
afterward in the office. His first electric 
railway connection was with the Black 
Rock & Salisbury Beach Street Rail- 
way Company, as superintendent, in 
1891. He served the road in this ca- 
pacity, which was operated only in the 
Summer months, in 1891 and 1892, in 
the interim devoting his time to his in- 
terests in the electric railway supply 
business. Since 1893 he has been con- 
nected with many electric railways 
and has been prime mover in the con- 
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struction and operation of more 
than 600 miles of electric railway 
track, representing an investment of 
$16,000,000. This mileage included 
some twenty-five distince railways, 
connecting many municipalities scat- 
tered throughout the counties east 
of and including Worcester, Mass. 
Many of these lines are now part of 
the Massachusetts electric system. 


When he was twenty-five years of age 
he was president and general manager 
of thirteen different electric railways. 


JAMES F. SHAW. 
President of the Long Acre Electric Light & Power Company. 


He has been adirector and president of 
savings and trust companies, director 
of coal mining companies, and has been 
interested in cotton mills. His special 
public activity, however, has been in 
connection with the affairs of the 
American Electric Railway Associa- 
tion. 

Mr. Shaw is prominent in Massa- 
ehusetts politics and was elected to 
the Massachusetts Senate in 1907 and 
re-elected in 1908 and 1909. While in 
the Senate he served on the Committee 


of Rules, Ways and Means and Military 


Affairs, being chairman of the Commit- 
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tee on Military Affairs for two years 

and chairman of the Ways and Means 

Committee During the 1909 term. 
——_—_—_~»--e—____ 

Chicago Electrochemists Hold Meeting. 

The first meeting of the newly 
formed Chicago section of the American 
Electrochemical Society was held on 
the evening of January 20. The sub- 
ject for the evening was the electric 
refining of steel and papers were 
presented by James Lyman, F. T. Sny- 
der, C. F. Burgess and C. G. Osborne. 

Mr. Lyman referred to the 
limitations of the old meth- 
ods for making steel and the 
possibility of the electric fur- 
nace for furnishing steels of 
any desired composition. 
Both are and induction fur- 
naces for the production of 
pig iron and steel were con- 
sidered and_ considerable 
data bearing on these proc- 
esses was given. Various 
types of furnaces were des- 
cribed and illustrated with . 
lantern slides. 

Mr. Snyder referred to the 
Siemens are furnace of 1880 
as the pioneer furnace for 
steel making and then dis- 
cussed the different elements 
which go to determine the 
reliability of the furnace for 
practical work. Commercial 
reliability requires that an 
apparatus should be to a 
certain extent self-regulat- 
ing (that is, operable by un- 
skilled men), that appro- 
priate supplies shall be avail- 
able and that the work be 
done in a reasonable time. 

Professor Burgess spoke of 
the commercial possibilities 
of iron purified by electro- 
lytie processes, which he has been 


carrying out. A large cathode obtained 


by this method was shown and it was 


stated that a purity of 99.97 per cent 


was obtained. 

Mr. Osborne described the construc- 
tion and operation of the Heroult fur- 
nace of the Illinois Steel Company, giv- 
ing details of the time of operation and 


showing charts of the variation in com- 


position during the process of refining. 
The ultimate strength of the product 


is found to be greater than that of open- 


hearth steel, while the elongation is de- 


creased, 


174 ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


The Telephone Situation in Chicago. 


At the regular weekly meeting of 
the Chicago Electric Club on January 
18, the names of officers for the pres- 
ent year were submitted to the Club by 
the nominating committee. Secretary 
Hickok, who read the report, named 
the following officers: Homer Niesz, 
president; C. A. Howe, vice-president ; 
N. F. Obright, secretary ; Otis B. Dun- 
can, treasurer. The board of mana- 
gers nominated consisted of John W. 
Mabbs, H. A. Mott, A. L. Millard, 
George H. Jones and W. R. Bonham. 

The speaker of the occasion was H. 
D. Critchfield, of the Automatic Elec- 
tric Company, who outlined the situa- 
tion in the telephone field as it exists at 
present in Chicago. The value of Mr. 
Critchfield’s remarks was attested by 
the general interest with which they 
were received. 

Mr. Critehfield outlined briefly his 
views on the telephone situation, mak- 
ing two or three comparisons regarding 
the service. The Chieago Telephone 
Company with the 240,000 telephones 
which are to be in use has, he stated, 
reached its present state of develop- 
ment after thirty-three years of estab- 
lished business. There are at present 
about 100,000 lines in more than thirty 
exchanges scattered throughout the 
city, between which exchanges there 
are trunk lines involving a second oper- 
ator. In comparison with this long 
established business, the Automatic 
Company began on May 6, 1910, with 
the rehabilitation of its svstem, and at 
present there have been signed 37,000 
contracts for undivided service, which 
represents more than one-third of the 
business secured by the Chicago Tele- 
phone Company in more than thirty 
years. These 37,000 lines will accom- 
modate or may accommodate eventu- 
ally three times as many suhseribers. 
There are now eight exchanges, four 

of which are in the loop district. There 
are twenty-seven miles of trench dug 
outside of the loop and there are sixty- 
two miles of tunnel. The time which 
was given in the Telephone Company’s 
franchise for the installation of 20,000 
telephones was June 1, 1911, and from 
the present outlook it seems certain 
that the required number will have 
been reached before April 1. At pres- 
ent only three weeks of actual installa- 
tion work has been done and there are 
3,900 telephones in actual operation. 
Instruments are being eut in at the 


rate of 260 a day, and within sixty 
days this rate will be more than dou- 
bled. 

The growth of the system, however, 
will not be limited to 20,000 subscrib- 
ers, but can reach almost any number, 
and the rate to subscribers will re- 
main the same. 

Mr. Critchfield stated that he be- 
lieved the service given at present by 
the Chicago Telephone Company is as 
good as that of any other manually 
operated telephone system in the 
United States, but, on the other hand, 
he contended that it is impossible for 
any manually operated system to give 
as good or as cheap service as is pos- 
sible with an automatic installation. 

From last year’s report of the Chi- 
cago Telephone Company the pay roll 
in the exchanges was shown to be ap- 


‘proximately $1,346,000 per year, with 


200,000 telephones as a basis. Other 
employees are paid $180,000 and $60,- 
000 additional was the cost for super- 


-intendents, making a total of nearly 


$1,500,000. From data based on his 
long experience with both manually 
operated and automatic plants, he esti- 
mated that the same service could be 
given with automatic telephones for 
less than $350,000 per year. The oper- 
ating cost alone would be about $1,153,- 
000 less with the automatic than with 
the equivalent manually operated serv- 
ice. This excess cost amounts to about 
six per cent per annum on the total 
investment of the Chicago Telephone 
Company, or twenty-four per cent on 
the total operating charges. The effi- 
ciency with a large telephone system 
is also a subject for consideration and 
the time of connection with automatie 
systems of about six seconds will not 
be increased with any number of lines. 

Mr. Critehfield mentioned especially 
the equipment of the Grand Rapids 
Telephone Company, where 4,500 auto- 
matic telephones were installed in 1902. 
Rigid contracts were made with the 
City, one clause in which related to 
satisfactory service and another to re- 
placement of worn parts. At the end 
of seven years the Automatie Company 
was to replace all parts which in any 
wav showed the use of wear and when 
the inspection of the plant was made in 
January of this year it was found that 
the total expense of replacement was 
only a little more than $900.00. There 
are at present 11,000 telephones in 
Operation in that city. 
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Meeting of Philadelphia Section, Il- 
luminating Engineering Society. 

A meeting of the Philadelphia Sec- 
tion of the Illuminating Engineering 
Society was held on the evening of Jan- 
uary 20. The meeting was preceded 
by a dinner held at the Hotel Conti- 
nental, attended by 30 members and 
guests, an entertaining feature of which 
was the recitations of Messrs. Granville 
and Monville. The meeting proper 
convened as usual in the rooms of the 
Philadelphia Electrice Company at 8 
p. m., with William J. Serrill in the 
chair, and eighty-five in attendance. 
The paper of the evening, ‘‘ Acetylene 
Buoy Lighting,’’ by David Ahldin, was 
read by the author. The paper covered 
one particular type of acetylene light- 
ing and contained mueh that was both 
interesting and instructive. The acety- 
lene gas is stored in tanks under ten 
atmospheres in the presence of acetone 
and 5,000 candlepower-hours can be ob- 
tained per cubic foot of tank. 

The system has two features of great 
importance, one being the rapidity with 
which flashes may be obtained, the 
shortest covering 0.1 second. The other 
feature is the automatie device controll- 
ing the lighting, so that during daylight 
or sunlight the light is extinguished 
and during fog or during the night it 
is lighted. The apparatus used to ob- 
tain this result consists of two metal 
rods with equal co-efficients of expan- 
sion, one being painted with a light- 
ahsorbing coating and the other with a 
hght-refleeting coating. During sun- 
light or daylight the rod painted black 
expands and closes the gas outlet. It 
is estimated that the so-called sunvalve 
will show a saving of forty per cent in 
the quantity of gas used. The most 
commendable feature of the paper was 
the display of apparatus in use. The 
discussion which followed by Messrs. 
Serrill, Aaron, Morton, Owens and oth- 
ers was not of the critical order. 

Secretary George Muth announced 
the following papers for future meet- 
ings: 

February Mecting. — “Sun Light 
versus Artificial Light For the Taking 
of Moving-Picture Films,” by Edward 
L. Simons. This paper will be a de- 
seription of the method followed in 
making moving pictures in the immense 
Lubin Studio located in Philadelphia. 

March Meeting. ‘Spectral Lines as 
Standards of Luminous Values.” by 
Herbert E. Ives. 
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Electricity in a Huge Mail-Order Establishment. 


As an indication of the importance of 
electricity as a potent factor in the 
economical and efficient operation of a 
giant merchandising establishment, the 
plant of Sears, Roebuck & Company, 
Chicago, Ill., is unique. This huge plant, 
which covers an area of forty acres, is 
equipped with every modern conve- 
nience known in present day engineer- 
ing practice. For the proper heating, 
lighting and ventilating of the various 


> 
ei 


and changes both in buildings and 
power-plant equipment so that a de- 
scription of the electrical and mechani- 
cal installation at this time is apropos. 

The plant of Sears, Roebuck & Com- 
pany is located on the west side of the 
city on a forty-acre tract of land, 
bounded by Centra] Park Avenue on 
the west, Kedzie Avenue on the east, 
Fillmore Street on the south and Har- 
vard Street on the north. The buildings 
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Installation at the Plant of Sears, Roebuck & Company. 


The enormous amount of power, 
heat and light required in this group 
of buildings made it necessary to con- 
struct an isolated power plant, which 
has subsequently come to be regarded 
as one of the largest and most com- 
plete plants of its character in exist- 
ence. An idea of the requirements im- 
posed on this plant may be gained from 
the report of the chief electrician, 
which states that the total current con- 


GENERAL VIEW OF POWER PLANT, SEARS, ROERUCK & COMPANY, CHICAGO, ILL. 


buildings, for the prompt and accurate 
dispatch of the volume of written or- 
ders, letters, ete., for transferring mer- 
chandise from different departments to 
the packing and shipping rooms, for 
Operating the machines of a model 
Printing plant, and for innumerable 
Special purposes, electrical energy has 
been exclusively employed. 

Although the company has been lo- 
cated in its present quarters for a num- 
ber of years there have recently been 
made a number of important additions 


comprised in this tract are six in num- 
ber, each designed for a special pur- 
pose. Starting at the extreme west 
corner is the merchandise building, 
with the new warehouse adjoining it 
on the south, the next building east is 
the administration building and the 
printing building is located at the 
southeast corner of the tract. 

The power plant is located adjacent 
to the south side of the administration 
building and on the main line of the 
Chicago Great Western Railroad. 


sumption of the entire establishment 
for the past twelve months has been 
approximately 4,685,400 kilowatt-hours, 
while the current consumed in the 
printing plant alone, for a period of six 
months, was 194,430 kilowatt-hours. 
As already stated the power plant 
occupies a position adjacent to the ad- 
ministration building and approximate- 
ly in the center of the tract of land 
occupied by the company. The build- 
ing, covering an area of 30,000 square 
feet of space, is absolutely fireproof, 
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constructed of steel, concrete and brick, - 
and was especially designed to receive 

the special apparatus and machinery 

required. All of the generating appa- 

ratus, boilers, engines and part of the 

pump equipment are located on the first 

floor, while the connecting pipes, ash- 

handling apparatus, pumps, etc., are 

located in the basement. 

At the power plant of Sears, Roe- 
buck & Company extensive provision 
has been made for the automatic han- 
dling of coal. A spur track of the Chi- 
eago Great Western Railroad is run ad- 
jacent to the south wall of the plant. 
This track is equipped with an auto- 
matic scale and after being weighed 
the coal is dumped into chutes, which 
convey it to a crusher operated by a fif- 
teen-horsepower motor. This crusher 
empties onto a belt conveyor, which 
carries the coal to the southwest corner 
of the plant, where it is taken by bucket 
conveyors to the coal bunkers over the 
boiler room. A five-horsepower motor 
operates the belt conveyor and a fif- 
teen-horsepower motor is employed for 
operating the bucket conveyor. 

The entire plant is divided by a lon- 
gitudinal wall running east and west, 
extending from the basement to the 
roof. The northern section is the en- 
gine room and consists only of a base- 
ment and main floor. The southern sec- 
tion is the boiler room with basement 
and a floor’ above the boilers, equipped 
as coal bunkers. Coal is emptied from 
the bucket conveyors into a portable 
dumper, which distributes it to the 
bunkers over each boiler. Each of these 
bunkers has a storage capacity of 100 
long tons. 

The boiler equipment of this plant 
comprises twelve 500-horsepower water- 
tube boilers located in a single row and 
divided into batteries of four each. The 
boilers, which are of the Aultman-Tay- 
Jor manufacture, have a heating surface 
of 5,000 square feet each, and each is 
equipped with a superheater. 

The furnaces are provided with trav- 
eling chain grate stokers, each having 
a grate surface of ninety square feet. 
Two Wachs 8 by 8 engines are em- 
ployed for operating the stoker main 
shaft. Coal is admitted to the stokers 
through spouts connected to the coal 
bunkers. Two of the furnaces are 
equipped to burn refuse from the 
offices. 

Ashes are dumped from each furnace 
onto a belt conveyor, which empties into 
a bucket conveyor. This latter con- 


veyor carries the ashes to the southeast 
corner of the upper floor, where they 
are dumped into railroad cars through 
steel chutes. The coal and ash-handling 
machinery has a capacity of 100 tons 
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Morse & Company. Each pump is con- 
trolled by a Fisher governor. 

The steam piping has been designed 
to take care of any emergency that may 
arise. 


Six-inech bends connect each 


BOILER INSTALLATION. 


per hour. An interesting feature of the 
boiler-room installation at this plant is 
the fact that only two men are re- 
quired to operate it—one man having 
charge of six boilers with the corre- 
sponding auxiliary apparatus. 


boiler with the main header, which is 
sixteen inches in size. This main header 
is looped in the engine room so that 
either four boilers may supply any of 
the engines. The exhaust from the en- 
gines is conducted to a thirty-six-inch 


VIEW OF BOILER-FEED PUMPS. 


Located between the two batteries of 
boilers are the boiler-feed pumps. 
There are two of these pumps, each 10 
by 16 by 8.5 by 18, of the compound 
duplex type, furnished by Fairbanks, 


exhaust header, which is connected to 
two Austin oil separators. The exhaust 
steam is then passed into an expansion 
tank, and when necessary is mixed with 
live steam for the heating system. In 
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summer when the heating system is not twenty-ton Carbondale ice machine, 
in operation the exhaust steam is which is used for manufacturing ice 

for the restaurants, drinking-water 


passed to atmosphere. 
One of the unique features of this supply, ete. Adjacent to this machine 
power plant is its towering chimney, there is a house-service pump, operated 


GENERAL VIEW OF PUMP INSTALLATION. 


which furnishes the requisite draft for by a thirty-five-horsepower Bullock 
the boilers. This chimney is con- motor, which pumps the drinking wa- 
structed of radial brick. It is 250 feet ter from the main reservoir. 

high, fourteen feet in diameter, and is The engine room is extremely orna- 
supported on concrete caisson foun- mental, finished throughout with white- 
dations sixty feet in depth, the height enameled brick with red English tile 


GE 


floor, and a spacious visitors’ gallery 


from bed rock to crown being 310 feet. 

The weight of this smoke stack is 2,500 along the north wall. The entire 

tons. Í power plant is designed and laid out 
to permit of the greatest economy in 


Located in the basement of the 
its mechanical operation. 
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The entire western section of the 
engine room is taken up with the pump 
installation. This equipment com- 
prises two 16 by 22 by 20 Marsh vac- 
uum pumps for the heating system; 
two 8 by 12 by 8 by 18 steam house 
pumps; one two-stage 10 by 18 by 11 
by 12 air compressor, having a capacity 
of 300 cubic feet per minute, for vac- 
uum cleaning purposes, conducting 
refuse to the engine room, etc.; one 
two-stage air compressor for the pneu- 
matic-tube system; three compound- 
duplex elevator pumps, one high-pres- 
sure fire pump and several smaller 
pumps for miscellaneous service. A 
view of the pump installation is shown 
in one of the accompanying illustra- 
tions. 

The generating units and switch- 
board occupy the remainder of the en- 
gine room. Situated in a single row 
in the center of the room are the four 
main units. Beginning at the east end 
the first three are 24 by 50 by 48 cross- 
compound Allis-Chalmers Corliss en- 
gines direct connected to three 750- 
kilowatt, 220-volt direct-current Bul- 
lock generators. The fourth unit com- 
prises a 20 by 40 by 42 cross-compound 
Allis-Chalmers Corliss, condensing en- 
gine direct connected to a 500-kilowatt, 
220-volt Bullock generator. The three 
large units operate at a speed of 
eighty-five revolutions, while the smal? 
unit operates at a speed of ninety-five 
revolutions per minute. Each engine 
is equipped with a Richardson auto- 
matic oil pump. 

For supplying current to the exten- 
sive fire-alarm system, buzzers, alarm- 
bells and graphophones there are pro- 
vided in the engine room two low-volt- 
age generators, these cireuits being car- 
ried independently throughout the en- 
tire plant. The low-voltage units are 
located adjacent to the pumps, on spe- 
cial foundations, removed from the 
main units. They comprise a 12 by 12 
Ames simplex engine driving a fifty- 
kilowatt, twenty-volt generator and a 
14 by 14 Ames simplex engine driving 
a 100-kilowatt, twenty-volt generator. 

The main switchboard is a model of 
its kind. It is located adjacent to the 
north wall of the plant and is of the 
standard angle-iron frame construc- 
tion. There are twenty panels of blue 


Tennessee marble about one inch thick. ° 


Each panel is equipped with the latest 
controlling, measuring and regulating 
apparatus, including integrating watt- 
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meters, recording wattmeters, station 
voltmeters, etc. 

All leads from the generators are 
run in iron conduit to the basement, 
where they are grouped and conducted 
to the switchboard. The board is 
equipped with two sets of main bus- 
bars, which are interchangeable, in 
case of accident. All power circuits are 
controlled from panels on the left of 
the board and all of the lighting cir- 
cuits are controlled from panels on the 
right side. | 

The engine room is equipped with a 
gravity oiling system, all oil being 
pumped to a tank in the southeast end 
of the boiler room over the coal-con- 
veying machinery. A _ twenty-five-ton 
traveling electric crane spans the en- 
gine room. 

A comprehensive system of tunnels 
connects the engine room with all of 
the buildings. In these tunnels all elec- 
trical wiring, steam pipes, water pipes 
and refuse conveyors are run. 

The heating and ventilating appara- 
tus installed in the various buildings 
operating from the power plant is very 
elaborate and complete. The blast 
system employed in heating the build- 
ing is so equipped that in winter time 
a uniform temperature is maintained, 
while in the summer time ventilation 
is furnished every part of the build- 
ings by means of a supply of fresh fil- 
tered air. In conjunction with the 
blast system of heating there are used 
a number of steam radiators, placed 
around the more exposed portions of 
the rooms. 

To describe the ventilating system 
it is necessary to state that owing to 
the size of the two main buildings— 
the administration and merchandise— 
they are divided into sections with 
fireproof dividing walls. At each of 
these dividing walls there is installed 
in a special air chamber a motor-driven 
fan, which supplies either cool air in 
summer or hot air in winter to the sec- 
tion in which it is installed. There are 
thirty-three of these fans, each operated 
by a twenty-horsepower motor. Fresh 
air intakes are located on the roofs over 
each section. Ducts convey the air to 
the ventilating chamber, where it is 
washed before being distributed 
through the buildings. In severe cold 
weather these intakes are closed and 
only heated air distributed. 

Probably the most valuable time 
saver employed in the plant of Sears, 


Roebuck & Company, to facilitate the 


transaction of business, is the very 
elaborate system of pneumatic tubes 
used for sending written communica- 
tions, orders, etc., between depart- 


ments throughout the several build- 
More than fifteen miles of tub- 


ings. 


The motor installation in this estab- 
lishment comprise a total of 480, rang- 
ing in size from one-half horsepower 
to 150 horsepower. In the printing 
building alone 125 motors are em- 
ployed. The printing building is a 


VIEW OF 750-KILOWATT UNIT. 


ing are used in this system, which is 
said to be the largest of its kind in 
existence. Letters and orders are all 
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modern fireproof structure, 250 feet 
long, 90 feet wide and four stories 
high, and is devoted exclusively to 


MAIN SWITCHBOARD, SEARS, ROEBUCK PLANT. 


received in the Administration build- 
ing, where the central station is lo- 
cated, and are from there dispatched 
to the proper merchandise or clerical 
department. The carriers are of the 
cartridge type. 


printing catalogues, stationery, etc., 
required by the company. 

The main press room is on the first 
floor and contains twenty motor-driven 
printing presses. Ten-horsepower mo- 
tors are used for driving these presses, 
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which are also equipped with the cen- 
tral control system. In all other opera- 


tions automatic machines are em- 


ployed wherever possible and in every 
instance an electric motor furnishes 
Among the more 


the motive power. 


VIEW OF TYPICAL 


important machines may be mentioned 
folding machines, trimming machines, 
assembling machines, job presses, etc. 

There is also provided a complete 
electrotyping plant comprising motor- 
driven, trimmers, blacking machines, 
routers, saws, and motor-driven plating 


dynamos. As in other departments, the 


equipment for handling the scrap paper. 
Convenient to the trimming machines 
there is located a huge spout into which 
all trimming from the catalogue are 
dumped. By means of compressed air 
this material is conveyed to a depart- 


LIGHTING INSTALLATION IN A DEPARTMENT, 


ment in which the paper is bailed and 
returned to the paper mills. 

As previously mentioned two of the 
boilers in the power plant are equipped 
to burn refuse. In this conenction there 
is installed in the basement of the mer- 
ehandise building two grinding ma- 
chines each operated by a 100-horsepow- 
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EXTERIOR VIEW OF MERCHANDISE BUILDING AT NIGHT. 


printing building is equipped with an 
elaborate system of conveyors for trans- 
ferring the product from one depart- 
ment to another. 

An interesting feature of the instal- 
dation in the printing building is the 


er Bullock motor. In every department 
of the building there is provided a 
chute into which the refuse such as pa- 
per, boxes, catalogues, ete., is dumped. 
These chutes empty into a main bunker, 
equipped with an automatic door, and 
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as needed this refuse is fed into the two 
grinding machines. This material is 
then conducted through ducts to the 
storage bin over the two boilers in the 
boiler room and fed to the stokers. 

The lighting installation in the vari- 
ous buildings is one of the most com- 
plete and approved installations in an 
establishment of this character. The to- 
tal equipment of lamps comprises eighty 
inclosed are lamps, 3,000 tungsten-fila- 
ment lamps, 6,200 Nernst lamps, 32,000 
earbon-flament lamps and 200 Cooper 
Hewitt lamps. 

In the majority of large rooms where 
many are employed single-glower 
Nernst lamps are almost exclusively em- 
ploved. These are generally suspended 
about five feet from the ceiling by or- 
namental chains and are arranged in 
single rows spaced about ten feet apart. 
In other departments where conditions 
warrant it carbon or tungsten fila- 
ment lamps are used. In the print- 
ing building and shipping depart- 
ment Cooper Hewitt lamps are em- 
ployed. The eighty arc lamps are used 
onlv for exterior lighting and in the 
train shed. 

In one department, Mr. Church, chief 
electrician of the plant, has made an in- 
stallation of indirect lighting for ex- 
perimental purposes. Sixty-watt tung- 
sten-filament lamps are employed, in- 
stalled in ornamental bowl reflectors. 
This installation has proved so satis- 
actory that extensions of this system of 
lighting are being contemplated. 

A feature of interest in the plant of 
Sears, Roebuck & Co. is the fire-protec- 
tion system. The plant is equipped with 
a supervisory signal system which in- 
dicates at any time of night or day the 
condition of all the fire-protection ap- 
paratus. A complete electric fire alarm 
system is installed which registers in 
the engine room and fire alarm station 
only. At night, however, by turning in 
an alarm, every station would record 
the alarm. 

The entire plant is under the super- 
vision of A. F. Wright, chief engineer. 
~~. 
Advertising to Prevent Accidents. 
The Indianapolis & Louisville Trac- 
tion Company has taken a novel meth- 
od of advertising, with the intention of 
reducing the number of accidents. In 
carrving out the plan, blotters bearing 
a list of the most common causes of 
accidents have been distributed among 
the school children in the vicinity of 


the company’s lines. 
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Meeting of the Central Electric Rail- 
way Association. 

With an attendance exceeding any 
previous meeting the sixth annual meet- 
ing of the Central Electric Railway As- 
sociation was held in the Claypool Ho- 
tel, Indianapolis, January 19. The pro- 
gram consisted of the reading of papers, 
discussions, reports of standing and spe- 
cial committees and a general review of 
the work of the Association during. the 
past year. The meeting was called to 
order at 10 A. M. by George Whysall, 
president, who congratulated the Asso- 
ciation on the large attendance, stating 
that representatives of interurban roads 
were present from Ohio, Indiana, Michi- 
gan, Illinois, Kentucky and Canada. 
After the reading of the minutes of the 
previous meeting and electing seven 
new members, President Whysall intro- 
duced C. G. Young, consulting engineer 
of New York, who read a very interest- 
ing, instructive and exhaustive paper on 
the ‘‘Logical Basis for Valuation of In- 
terurban Street Railways.’’ This paper 
is given at some length following this 
report. 

Mr. Young’s paper was well received 
and in the discussion A. W. Brady, 
president of the Indiana Union Traction 
Company, said the paper was too ex- 
haustive to discuss intelligently without 
preparation and suggested that it be 
taken up at some future meeting of the 
Association for a more thorough discus- 
sion. Mr. Brady referred to the debt of 
gratitude the people of this country owe 
to the investors who have put their 
money into interurban roads, making 
possible the great progress made in this 
country and especially in the Central 
States interurban transportation facili- 
ties. He said the investors are justly 
entitled to a fair rate of return and he 
thought it inconceivable for the public 
to deny this on the ery of watered stock, 

The afternoon session was opened 
with a talk by Joseph A. McGowan, sec- 
retary of the Terre Haute, Indianapolis 
and Eastern Traction Company. Mr. 
McGowan said Indianapolis was proud 
to have such a body of interurban men 
hold their convention in its midst. He 
said he knew something of what the in- 
terurban development had done for the 
city and predicted that within another 
ten years the Central States would show 
a marvelous development in interurban 
roads. Mr. MeGowan paid a tribute to 
the men engaged in interurban railroad- 
ing and thought much credit is due to 
the men who invested capital in the 


roads, thus enabling them to be built. 
He said the value of the Association 
meetings consisted in the exchange of 
ideas, which was mutually helpful. Short 
talks were made for the good of the As- 
sociation by Mr. Whitney, Mr. Hudson 
and James Anderson, of Windsor, On- 
tario. Mr. Anderson spoke of the pleas- 
ure and profit it afforded him to attend 
such a meeting. He said there was con- 
siderable interurban development in 
Canada and spoke in complimentary 
terms of the men who came to Canada 
from the United States. 

George Whysall, the retiring presi- 
dent, said the work of the Association 
during the past year was gratifying to 
him. He said the Association had grown 
in interest, membership and finances. He 
reported that the Illinois interurban peo- 
ple had effected a temporary association 
for the purpose of disposing of some lo- 
cal matters, but would in a short time 
unite with the Central Electric Associa- 
tion. 

A vote of thanks was given Mr. Young 
for his excellent paper and the outgoing 
officers were likewise given thanks for 
their excellent service. 

The election of officers resulted in the 
selection for president of E. B. Peck, of 
Indianapolis, vice-president and control- 
ler of the Terre Haute, Indianapolis and 
Eastern Traction Company; first vice- 
president, W. S. Whitney, general man- 
ager of the Ohio Electric Railway Com- 
pany; second vice-president, A. W. 
Brady, president of the Indiana Union 
Traction Company; and A. L. Necrea- 
mer, secretary. 

—_———__s--o___——_- . 

Canadian Commercial Committee 

Meets. 

The Commercial Committee of the 

new Canadian Section of the National 


= Eleetrie Light Association held a meet- 
ing on January 20 in Toronto, and. 


Chairman Eugene Creed was instructed 
to communicate with the central sta- 
tions who are members, asking for re- 
ports, contracts, special rates, methods 
of doing business, ete. This informa- 
tion will be incorporated in a report 
to be submitted to the Winnipeg con- 
vention. 

Besides the chairman, those at the 
meeting were J. W. Purcell, P. F. 
Kelly, W. H. MceIntyre and P. M. 
Grimes. 

E S EN 

Over 1,200 electrical patents were 
issued in Great Britain in 1910. The 
total number of all kinds was 30,403. 
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LOGICAL BASIS FOR VALUATIONS 
| OF INTERURBAN STREET 
RAILWAYS.: 


BY C. G. YOUNG. 


Much of importance has been said 
and written of a more or less contra- 
dictory nature on the subject of valua- 
tions of various classes of public util- 
ity properties, so that an analysis of 
the problem as affecting the investor, 
the public, the corporation and the 
government in respect to interurban 
street railways should be of interest to 
everyone seeking a fair and reasonable 


. solution of the present perplexing 


problems involved. 

The writer proposes to assume and 
maintain an independent attitude or 
position in dealing with the questions, 
believing that there is something to be 
said and acknowledged on both sides. 

The great importance of the interur- 
ban electric railways as a convenience 
and necessity for the superdevelopment 
of this great nation warrants us in 
taking it as a fair basis for the con- 
sideration of the subject. 

Today there are operating in the 
United States approximately 12,000 
miles of interurban electric railways, 
representing an investment of prob- 
ably $400,000,000. The net earnings 
are possibly $24,000,000, or six per 
cent on the investment, but not over 
seventy per cent of the net earnings 
ean be paid out in dividends. 

The net earnings from industrials 
will probably average not less than 
twelve per cent on the total capital in- 
vested. 

There is in contemplated construc- 
tion approximately 2.500 miles of ad- 
ditional interurban railways. every 
mile of which is desired by the public 
and which is econeeded would add en- 
ormous definite financial values and 
advantages in the sections to be served. 

To secure the building of any of 
these lines requires capital, which, for 
perfectly evident reasons, does not now 
seem to be forthcoming. It therefore 
behooves hoth the general publie and 
the corporations to carefully consider 
fundamental conditions. To secure 
capital for the construction of an in- 
terurban electrice railway, it is usually 
necessary to show, by carefully consid- 
ered examination and report made by 


annual 

1 Abstract of a paper read before the ad 

meeting of the Central Electric Railway PE 
ation, Indianapolis, Ind., January 19, 1911. 
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competent and experienced engineers 
in whom the investor has faith, that 
the road will probably earn perhaps 
double its fixed charges. The investor 
requires bonds for his investment, and 
if they be five per cent gold bonds, 
they must be issued to him at a con- 
siderable discount in order to give him 
a minimum return of perhaps six per 
cent from the bonds, and, as this re- 
turn is not guaranteed, he will require 
in addition a considerable portion of 
the common stock to justify the risk 
he takes by investing in a new prop- 
erty and before the actual earnings are 
demonstrated. In other words, the in- 
vestor requires and is entitled to re- 
ceive, if earned, a return in excess of 
six per cent to offset his risks of the 
actual earnings bringing him much less 
than six per cent. l 
PURPOSE OF VALUATION. 


The different reasons for the valua- 
tion of a public utility property have 
brought about many divergent views 
held by different commissions as to the 
correct and basic method for making 
valuations. The following are some of 
the principal purposes that have been 
advanced for desiring a valuation of a 
property: 

(1) To limit the bond issue to the 
physical appraisal. Probably first de- 
manded by conservative bond dealers 
and investors, and is now covered by 
expert valuations made for them. 

(2) To determine a basis for taxa- 
tion. Corporations generally desire to 
limit such valuation to the present 
physical appraisal, while some commis- 
sions add franchise and non-physical 
value. Certain commissions use net 
earnings capitalized. A valuation 
would be unnecessary if a uniform 
method of taxation was adopted by 
taking as a basis a specific percentage 
of the gross or net earnings. 

(3) To control the issue of stock and 
bonds. Some commissions desire to 
limit total capitalization to the actual 
cash investment; others to the actual 
or estimated net earnings capitalized. 
Thie purpose of valuation would be 
equitable and satisfactory if used in 
connection with a fair rate of return 
on the investment, gauged by the orig- 
inal and subsequent risks of capital, 
and providing that the appraisal in- 
cludes all costs of organization, con- 
struction and development of the prop- 
erty. 


(4) To determine the basis of valua- 
tion for rate making. This furnishes 
only one feature necessary for equit- 
able rate making; the principal basis 
for rate making is adequate compensa- 
tion of value of service rendered. 

(5) To determine a basis for the sale 
and purchase of property, or for future 
government ownership. This should 
involve principally a determination of 
net earnings and estimated future 
earnings, also the rate of capitaliza- 
tion. 
(6) To ascertain a basis for rentals 
on joint operation. This involves the 
cost of reproduction and the economics 
of non-competition or duplication, and 
is Dot based on net earnings. 

The purpose of the valuation has a 
direct bearing on the method to be 
used in the eyes of the commissions 
and of the corporations, as may be 
noted by their usually diametrically 
opposite views. It is therefore advis- 
able to carefully consider what bear- 
ing the method of valuation has upon 
the purpose to be accomplished. 

For instance, it would be materially 
unfair for a company to desire to in- 
clude a value for its franchise for the 
purpose of tariff rate making and yet 
endeavor to exclude franchise value for 
purposes of taxation. 

Nor would it be reasonable for a 
commission to arrive at any consider- 
able franchise value for purposes of 
taxation (by capitalizing the net earn- 
ings at a low percentage rate) and 
then limit the issue of securities to 
what may be estimated by physical ap- 
praisal. 

It should be noted that if the rate of 
the investment is first settled, on a 
basis commensurate with the original 
and subsequent investment risks, this 
determination will eliminate largely the 
contention between the differing inter- 
ests. 

The earnings of a property can not 
be taken as a basis of valuation for 
rate making, as the earnings are direct- 
ly dependent upon the rates and tariffs 
charged, also upon the economie condi- 
tions of location, construction, develop- 
ment and efficiency of management. 

The question of valuation should be 
considered from the viewpoint of de- 
termining a reasonable rate of return, 
on the cost of organization, construe- 
tion and development, after deducting 
operating expenses, depreciation and 


taxes. 


18] 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


RATE OF RETURN. 

Volumes have been written on the 
methods, theory and practice of valua- 
tions and appraisals of public utility 
properties without meeting the solu- 
tion of the one vital question that 
should first be determined, 1. e., what 
is a fair rate of return, before any 
practical value can accrue from valua- 
tions and appraisals. In the writer’s 
opinion altogether too much stress has 
been laid on the importance of the 
physical valuation as being a fair value 
of any property. 

The courts have held that in addition 
to the value of the physical property 
there is a non-physical value to be add- 
ed in order to reach a fair value of 
the property. 

The difficulty found in most methods 
and theories on valuations that have 
come under the writer’s notice and in- 
vestigation is in the practical applica- 
tion of any scheme or basis of valua- 
tion, also by omitting the analysis and 
study necessary to arrive at what is to 
be considered and accepted as a fair 
rate of return on the investment, and 
until that one question is fairly met 
and agreed upon, there can be no right 
solution of the several other matters 
that seem to have been almost solely 
engaging the mind and attention of 
the public, government commissions, 
legislatures and corporations. 

The courts have held that the public 
service corporations are entitled to 
earn: 

(a) Operating expenses. 

(b) Expenses of repairs and mainte- 
nance. 

(c) Taxes. 

(d) Sinking fund to cover obsoles- 
cence and depreciation. 

(e) A reasonable profit on the fair 
value of the property, from which it 
will be seen that the whole question 


rests on: 
(1) What is a fair rate of return on 


the investment. 

(2) What is a fair value of the prop- 
erty. 
After the above are determined and 
an analysis made of the service neces- 
sary and operating details, maintenance 
of the property, taxes and sinking 
fund, it ean then be determined what 
the proper tariffs should be to insure 
a reasonable rate of return on a fair 
value of the property. 

Satisfactory results and regulation 
cannot be secured until the first ques- 
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tion is determined, and the writer will 
hazard, as a suggestion, a basis for de- 
termining the fair rate of return, be- 
lieving that if the subject is judiciously 
considered; it may be found acceptable 
to public utility properties and also to 
investors and the public. 

A practical method of determining 
what is a fair rate of return on the 
investment may be had by considering 
on what basis and on what terms can 
funds be obtained for the construction 
and equipment of a new property and 
for extensions. 

The investor in a new property al- 
ways considers it somewhat of a risk, 
even though he has faith in the final 
result, but his experience in the past 
has shown him that he would not be 
warranted in making an investment 
unless the examination and report, pre- 
pared by competent authorities, indi- 
cated that the probable net earnings 
above operating expenses, maintenance 
and taxes, are approximately equal to 
perhaps twice the total fixed charges, 
i. @, interest on the bonds issued to 
produce the property. The investor 
would not be satisfied to go into a new 
property if the return on his invest- 
ment was to be limited to six per cent, 
unless that amount were guaranteed, 
for experience shows that he takes a 
decided risk and may not receive even 
the rate obtainable by investment in 
‘“seasoned’’ or proved securities, there- 
fore, he feels justly entitled to partici- 
pate in any expected surplus earnings 
made above the fixed charges. This 
has been usually accomplished by issu- 
ing common shares as a bonus; the pro- 
moter, who has generally spent much 
time—perhaps years—as well as money 
to bring about the establishment of 
the enterprise, also feels that he is 
justly entitled to share in any possible 
surplus through ownership of a portion 
of the common shares. Now, if the 
public is fully informed that the com- 
mon shares do not represent cash in- 
vestment, or only partially so, no harm 
or wrong can accrue. 

On the above basis, considering that 
the capital cannot be obtained unless 
the estimated earnings equal approx- 
imately twice the fixed charges, it is 
fair to assume that the investor taking 
a risk attached to any new undertak- 
ing should be permitted to receive in 
addition to a return of interest on the 
bonds, a similar return on an equal 
amount of common shares after which, 


by proper regulation of rates, or per- 
haps by imposing a heavy tax on earn- 
ings above the amount agreed as a rea- 
sonable rate of return on the invest- 
ment, the surplus earnings could be 
reasonably well regulated. 

On the other hand, should the prop- 
erty not earn its fixed charges, as too 
frequently has been the case, the in- 
vestor would sustain a large loss. The 
property, however, must continue to 
operate and serve the pubhe and at 
the expense of the original investor. 
This requirement and obligation of the 
original investor is generally disre- 
garded by the public, but it is an im- 
portant factor and consideration by 
which, due to there being no minimun 
guarantee of return on the investment. 
he is reasonably entitled to a return 
up to the estimated rate on faith of 
which he undertook the investment. 

Merely as suggestions and without 
attempting to say that they should he 
adopted, the writer gives the following 
tentative percentages as a fair rate of 
return on invested capital that would 
not seem unreasonable under the eon- 
ditions named: 

(1) Five per cent where the interest 
and principal are guaranteed by the 
government. 

(2) Six per cent on extensions of 
large properties showing suhstantial 
earnings. 

(3) Seven per cent on extensions of 
large properties showing small surplus 
earnings. 

(4) Fight per cent on extensions of 
small properties showing substantial 
surplus earnings. 

(5) Nine per cent on extensions of 
small properties showing small surplus 
earnings. 

(6) Ten per cent on new properties 
where the estimated net earnings for 
the first vear of operation under ac- 
cepted methods are from eight per 
cent to ten per cent on the total cost of 
organization, construction and develop- 
ment. 

(7) Twelve per cent on new proper- 
ties where the estimated net earnings 
under accepted methods would not pay 
five per cent on the cost of organiza- 
tion, construction and development 
during the first three years, but where 
ultimately it is estimated that the prop- 
ertv would earn good dividends. 

(8) A variable percentage on exist- 
Ing properties. 

(1) Five per cent where the interest 
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and principal are guaranteed by the 
government, is not now applicable to 
this country, although it was found nec- 
essary for the government to guarantee 
the bonds in order to secure the con- 
struction of certain new steam rail- 
roads in the Philippine Islands; and it 
is common practice in Canada, where 
frequently a eash subsidy is given in 
addition. In South America the gov- 
ernment guarantee is customary even 
at higher rates of interest than those 
indicated and, in this connection, it 
should be noted that under the exist- 
ing sentiment now prevalent in this 
country in respect to the relations be- 
tween the public, the government and 
the public-service corporations today. 
investment capital is going largely into 
South Ameriea and Canada in prefer- 
ence to the United States. This con- 
dition should and can be changed by 
a reasonable and prompt settlement of 
the differences between the corpora- 
tions, the publie and the government. 

(2) Six per cent on extensions of 
large properties showing substantial 
surplus earnings, is based on probably 
the most favorable conditions existing 
in this country, and unless six per cent 
is certain to be realized from additional 
investment, neither the corporation nor 
the investor would be warranted in 
making the extensions or improve- 
ments. The limitation of the origin- 
ally invested capital to a six-per-cent 
return would not be justified, for it has 
during its development period carried 
large risks. 

(3) Seven per cent on extensions of 
large properties showing small surplus 
earnings, which eondition would usu- 
ally be found in cases where the addi- 
tional investment would strengthen the 
position of the property and add a con- 
siderable amount to the surplus earn- 
ings, seems a reasonable rate, for it is 
eertain eapital under such conditions 
would require prospects of at least 
seven per cent in return, as the risk is 
somewhat greater than in the preced- 
ing case. 

(4) Eight per cent on extensions of 
small properties showing substantial 
surplus earnings, being that of a small- 
er corporation and without the benefit 
of more extensive credit and resources, 
necessarily carries with it a higher rate 
of return to the investor, and eight per 
cent does not seem an unreasonable 
basis of expected earnings. 


(To he continued.) 
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WISCONSIN ELECTRICAL ASSO. 
CIATION. 


SECOND ANNUAL CONVENTION AT MILWAU- 
KEE, WIS., JANUARY 18 aNnp 19, 


The second annual convention of the 
Wisconsin Electrical Association was 
held in Milwaukee, Wis., January 18 
and 19 at the Hotel Pfister. It will be 
remembered that this Association was 


formed by the consolidation of the old. 


Northwestern Electric Association and 
the Wisconsin Electric and Interurban 
Railway Association two years ago, 
and the renewed interest taken by the 
older members as well as the constant- 
ly increasing membership is indicative 
of the wisdom of the amalgamation. 

It is unfortunate that Pres. Clement 
C. Smith was unable to be present at 
the meetings, due to illness, as was 
also the case at the summer meeting 
held last June at Oshkosh. His work, 
however, was apparent on every side, 
as complete arrangements for the con- 
vention had been made by him before 
it was apparent that it would be un- 
able for him to attend. 

George B. Wheeler, of Eau Claire, 
first vice-president, called the meeting 
to order at 10 a. m., Wednesday, and 
after lamenting the illness of President 
Smith and paying a glowing tribute to 
his work during the past year, called 
for the report of the secretary-treas- 
urer, which was then presented by 
Secretary J: S. Allen, of Lake Geneva. 

This report covered the business ac- 
complished by the Association during 
the year, including the result of the 
membership campaign carried on. The 
financial statement showed a balance 
on hand of $1,000. 

The president then appointed a coin- 
mittee of three to audit this report, 
the committee being composed of L. E. 
Jackson, A. D. Alt, H. C. Sterling. 

The first paper to be presented was 
entitled ‘‘Publicity Campaigns,” by 
Ernest Gonzenbach, president Sheboy- 
gan Railway & Electric Company. As 
a preface to his remarks, Mr. Gonzen- 
hach, who is an ex-president of the As- 
sociation, spoke of the inactivity of ex- 
presidents after their term of office 
and urged that the retiring officers 
keep up their interest and work in the 


Association. 
PUBLICITY CAMPAIGNS. 
This paper opens with a review of po- 


litical conditions as they exist today and 
as they affect public utility companies. In 


the desire to deal directly with the con- 
sumer, central stations recognize the prin- 
ciple that their business is founded on the 
maintenance of mutual good-will, and their 
object is to develop this good-will of their 
ultimate consumers. Without this mutual 
understanding and the feeling of good-will 
on both sides, it would not be worth while 
to stay in business. There is also the 
greater task—getting in contact with that 
portion of the public which never does 
make complaints and whom you never see. 
How are you going to reach them. There 
is one way of borrowing a leaf from the 
book of that class of business which has 
things to sell to people whom it never sees. 
Advertise. But advertising does not neces- 
sarily mean buying a lot of space in news- 
papers and filling it up with whatever hap- 
pens to be handy. Advertising in your 
own street cars, if you are in that business. 
is one of the very best methods, and it 
will pay any company to reserve for its 
own use the very best space in the car to 
make such public announcements as it, from 
time to time, wishes to convey to the pub- 
lic. The end of the car has been found to 
be the most valuable space. Billboard ad- 
vertising has been found quite successful 
by some companies. A plan which has re- 
cently been developed, and which has been 
found to be of advantage in a good many 
cases, is that of issuing a regular weekly 
or monthly publication; this is frankly 
published by and for the interests of the 
public utility company. But the publication 
of such a publication requires more literary 
ability than the average small company is 
able to produce on short notice. To make 
jt successful, it must be exceedingly read- 
able, being well-written, pungent and very 
much to the point. The company which 
cannot produce its own copy and have it 
interesting and full of local color, had best 
depend on newspaper advertising as the 
simplest and surest method of accomplish- 
ing its purpose and, perhaps, a still safer 
plan would be to have some firm of pub- 
licity experts write the copy for their ad- 
vertising. Like the passengers on our 
cars, each and every one of whom thinks 
that he is infallible to accident, and that 
he, last of all, will meet with any trouble, 
we seem to think that our own copy is un- 
surpassed. We do not realize how utterly 
foolish some of our own writing looks to 
people who are forced to read it and have 


no interest in us. 
W. H. Winslow, of Superior, opened 


the discussion. He said that attention 
directed to a publie service company 
may or may not be a good thing. At 
times when there is an apparent cessa- 
tion from public or politieal attack a 
publicity campaign will direct atten- 
tion towards the company and tend to 
renew unpleasant relations. Mr. Wins- 
low also referred to the misrepresenta- 
tion to which publie utility eompanies 
are subject and said that especially as 
regards the publishing of financial 
statements are wrong interpretations 
liable to be made. 

Glenn Marston, of Chicago, said that 
the first essential in seeuring public 
good will is absolute frankness. A 
campaign based on evasions or half- 
truths cannot succeed. A company 
should always have its house in order, 
so that it can immediately answer any 
attacks with a full and true statement 
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of actual facts. He emphasized the 
point that newspaper advertising 
should be for profit, and every line 
should pay its own way, and this ap- 
plies to so-called policy advertising as 
well as to commercial advertising. The 
return from policy advertising will not 
be as direct or immediate as will the 
return from strict commercial adver- 
tising, but it should be prepared with 
the idea of familiarizing the public 
with the business, so that prospective 
purchasers will meet on some common 
ground. He said that the people have 
not been shown what a great factor in 
civie development electricity is. 
TUESDAY AFTERNOON SESSION. 

At the opening of the afternoon ses- 
sion T. F. Grover, of Terre Haute, who 
is a former member of the Northwest- 
ern Electrie Association, expressed his 
gratification at the work being done by 
the Wisconsin association, as evidenced 
hy the convention program. Tele- 
grams of congratulation were also read 
from Messrs. Almert, Jackson, Gille 


and Harding, also former members. 


One of the most interesting and at 
the same time important features of 
the convention was the address by Ed- 
win S. Mack, of the law firm of Miller, 
Mack & Fairchild, on the subject of 
“Some Principles Established by the 
Decisions of the Wisconsin Railroad 
Commission.” Mr. Maek’s address cov- 
ered rate making, valuation and other 
important points covered by the deci- 
sions of the Commission and was a 
most comprehensive analysis of the 


subject. 
PRINCIPLES ESTABLISHED BY 
RAILROAD COMMISSION, 


SOME WIS- 


CONSIN 


In opening Mr. Mack spoke of the work 
of the Railroad Commission during the 
five «nd one-half vears of its active work 48 
a public service commission. During the 
past three and one-half years the commis- 
sion has had active control over electric 
utility companies and in this time has con- 
sidered such phases of the work as stand- 
ards for service, railroad refund cases, serv- 
icc and rate complaints, application for rate 
increases and reviews of regulatory city or- 
dinances. The Commission has issued five 
volumes of decisions covering these points 
and of the total number of cases coming un- 
der its jurisdiction one-half have been set- 
tled informally. 

In all of its decisions, Mr. Mack said that 
the Commission has in most cases dealt 
with questions of service in favor of the 
public. If higher rates have been found to 
be necessary for better service, these have 
generally been allowed by the Commission. 
In all cases the Commission demands that 
good service be rendered. 

As regards decisions on rates the method 
of the Commission is to determine whether 
or not the Company is making more than a 
reasonable return on its investment, and 
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how it computes jts investment. The Com- 
mission investigates the gross earnings and 
operating expenses. A deduction is made 
for depreciation and then the question of 
the reasonableness of the return is deter- 
mined. This involves what is the correct 
principal on which to compute the return 
and what percentage for interest and profit 
shall be allowed. Then the distribution of 
profit over rates, the division of gross 
earnings and the rates for each class 
of service are determined. The decision 
involves what is a basis for return, on what 
basis shall allowance be made for deprecia- 
tion, what percentage cf the rate of return 
shall be allowed and how shall this be di- 
vided for the different classes of service. 

In determining rates the Commission 
leaves aside the amount of outstanding se- 
curities and reduces the investment to a 
cash basis or on the valuation of the plant. 
In determining valuation three things are 
considered: (1) original cost, including ad- 
ditions and extensions; (2) cost of repro- 
duction new, and (3) present value with each 
item subject to a reduction due to wear and 
tear. 

The actual investment is the proper ba- 
sis on which to determine rates but the 
Commission has recognized two qualifica- 
tions which are (1) that the expenditures 
must not be so prudent as compared with 
the present value of the investment as to 
make the return thereon result in a rate 
unusual or higher than the value of the 
service to the customer; and (2) the invest- 
ment must have been made under normal 
conditions and with ordinary business saga- 
city. 

Mr. Mack said that the Commission in 
computing the investment considers the 
source of funds to be immaterial, mattering 
not whether they are surplus, new capital, 
or gifts. The total investment includes go- 
ing value which the Commission considers 
compensation for losses in establishing the 
business to a going basis. This value is 
computed as follows: Aggregate operating 
expenses plus depreciation, plus interest, 
minus gross earnings, plus interest, the an- 
nual balances thus obtained. The commis- 
sion has allowed six and seven per cent as 
proper rates of interest in computing cost of 
going value, the lower rate being applied 
where the service is inferior. 

The Commission has laid down certain 
qualifications so as to limit the normal cases 
the recognition of cost of going value on 
this basis. So the cost of going value will 
be subject to modification or possible dis- 
allowance: (1) If the plant is built ahead of 
public needs. (2) If there are no present 
prospects of profit, as in a case where the 
development of a community has been ar- 
rested. (3) If there has been unwise con- 
struction, blunders, etc. (4) If part of the 
plant is not needed or if there have been 
excessive values in land. (5) If there has 
been incompetent management. 

The result of this is, according to Mr. 
Mack, that the greater responsibility is thus 
placed upon public utility companies than is 
exacted from private corporations, and this 
is an additional element of risk which should 
be ‘considered. On this doctrine public 
utility companies cannot retrieve errors as 
private business can, where mistakes are 
expected to be compensated. The commis- 
sion has gone so far as to apply this theory 
of going value to a municipal purchase, Or- 
dinarily going value is taken as estimated 
value of established business and not cort 
of establishing it. 

The valuation for reproduction new is 
usually twelve per cent and applies to all 
but stores, supplies and paving. This is 
divided into five per cent for engineering. 
four per cent for interest on construction 
end three per cent for legal expenses, omis- 
sions and contingencies. 

The Commission has departed from a 
strict valuation by the methods usually 
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adopted, and has placed restrictions which 
are explicable only on the theory that the 
Commission’s reproduction cost is not a real 
valuation, but a check on or approximation 
of the cost. Good will the Commission has 
refused to recognize, maintaining that it 
does not exist in the case of the public utility 
corporation. Franchisee have been recog- 
nized as having value, but have not been 
considered as an element of the valuation 
for rate purposes. 

The Commission has distinguished be- 
tween interest and profit. It has regarded 
a certain percentage of interest as a part 
of the cost. The percentage frequently used 
is eight per cent, chiefly for electric indus- 
tries, but in cases of water companies, sev- 
en per cent has been used. In cases of mu- 
nicipal plants the Commission has taken 
‘our per cent. 


Senator George B. Hudnall, of the 
Wisconsin Legislature, who was chair- 
man of the committee which recom- 
mended the establishing of the Rail- 
road Commission, said that the excel- 
lent results being accomplished was 
due to the fine personnel of the Com- 
mission. He thanked the representa- 
tives of the public utility companies 
present for the co-operation extended 
when the legislative committee was col- 
lecting data previous ta submitting its 
report on the advisability of establish- 
ing a Commission. 

A vote of thanks was then extended 
Mr. Mack for his valuable address. 

The next order of business was the 
presentation of a new constitution and 
set of by-laws for adoption. These 
were read by Irving P. Lord, of the 
Executive Committee, and were unani- 
mously adopted with one amendment, 
which definitely names the place for 
the annual meeting as Milwaukee, and 
sets the time for the second or third 
Wednesday in January. 

Various business was then taken up, 


‘including the appointment of a nomi- 


nating committee, composed of Ernest 
Gonzenbach, chairman, P. Valier and 
B. J. Broad. A report was then made 
by the Committee on Affiliation with 
the National Electrice Light Associa- 
tion, which was appointed to report as 
to the advisability of affiliating. The 
committee, which was composed of P. 
H. Korst, W. R. Putman and L. L. Tes- 
sier, advised that, due to the differences 
in membership requirements, it was not 
advisable to affiliate with the National 
Electrice Light Association, but recom- 
mended co-operation between the As- 
sociations and individual members. 
THURSDAY MORNING SESSION. 

A paper by A. J. Goedjen, superin- 
tendent of tests for the Milwaukee 
Electrie Railway & Light Company, en- 
titled ‘‘Electrie Meter Testing,” was 
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presented at the opening of the morn- 
ing session on Thursday. 


ELECTRIC METER TESTING. 


In these days, whenever a commodity is 
sold, instruments are used to determine its 
magnitude. It may be measured, weighed 
or metered, depending upon its nature. In 
the case of electricity, the commodity is 
almost universally measured by an electric 
wattmeter of some kind. The electric me- 
ter, although at first rather a crude and 
none too accurate device, has greatly fa- 
cilitated the measuring and sale of elec- 
tricity and has thus helped a great deal in 
making electricity a commercial proposi- 
tion. At present it has been improved won- 
derfully, and with proper care and calibra- 
tion, can be relied upon to record electrical 
energy very accurately. Central-station 
manangers often give the customer’s meter 
too little attention, apparently believing 
that it will retain its calibration as well as 
a yard stick or a quart measure. In fact, 
the watt-hour-meter has been given so lit- 
tle attention by electrical men that it is 
generally not well understood, even by au- 
thorities. Let us assume a meter cali- 
bration of two per cent slow on full load. 
three per cent slow on half load, and seven 
per cent slow on light load as an average 
case on a system which ignores its meters 
to some extent. This is very fair if many 
old type meters are being used. It is also 
fair to assume that in this case the total 
energy is metered at an average of four 
per cent slow, or in other words, only nine- 
ty-six per cent of the energy delivered is 
actually recorded. It means that the total 
income of the plant is but ninety-six per 
cent of what it should be. The real im- 
portance of correct registration on low 
loads is not generally realized. The aver- 
age meter is operating a very considerable 
proportion of the time on ten per cent or 
twenty per cent of full load. This is be- 
coming more important because of the in- 
troduction of the tungsten lamp making a 
light load on a meter, often as low as a 
quarter of an ampere or only five per cent 
of the rating of a five-ampere meter. Most 
new meters are in accurate adjustment 
when received from the factory, but it is 
well to check them in the laboratory and 
advise the manufacturer if any of them are 
not O. K. Of course, old meters which have 
been repaired or stored should be given a 
laboratory test to make sure of their ac- 
curacy, before being taken out and installed. 
After installation the meter receives its 
regular routine test in regular order with 
the other meters on the system. In the state 
of Wisconsin, the commission fixes the test 
period at one year, and this is a very fair 
average. It is true, however, that an alter- 
nating-current induction meter will retain 
its calibration as well for eighteen months 
as any average direct-current commutator 
meter will for six months. In the case of 
large direct-current meters measuring a 
large amount of power, the calibration might 
well be checked up quarterly, and, in large 
alternating-current induction motors, the 
calibration should be checked up every six 
months. Besides keeping the meter in bet- 
ter adjustment and thus increasing the 
company’s revenue, frequent testing should 
result in good in various ways. 


The discussion was opened by J. N. 
Cadby, of the Wisconsin Railroad Com- 
mission, who said that the matter of 
meter testing is being much more ap- 
preciated since the rulings of the Rail- 
road Commission have gone into effect. 
Regarding testing of meters Mr. Cadby 
said that all meters should be classified 
by a central station, according to its 
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age, revolutions, etc., and should be 
tested accordingly. In this way meters 
that need testing will be given proper 
attention and an appreciable saving 
will be effected by the elimination of 
unnecessary testing. Mr. Cadby said 
that the only basis on which to get 
central stations to test meters is on 
the income basis. 

In reply to a question by George B. 
Wheeler as to the number of meters a 
man can test in one day, Mr. Cadby 
stated that it depends entirely on the 
type of meter and upon its location, 
both on the premises and with respect 
to the distance between the meters to 
be tested. He expressed an opinion 
that from six to ten per day was the 
average number. Mr. Cadby added 
that meters should be tested after in- 
stallation, as they are subject to care- 
lessness during shipment to a custom- 
er’s premises and also to the careless- 
ness of the installer. 

In reply to a question as to the stand 
the Commission has taken regarding 
the electrolytic type meter, Mr. Cadby 
said that the Commission as yet has 
only specified the conditions under 
which these meters will be approved. 
They are ampere-hour instead of watt- 
hour meters and they should not be 
installed where there is a very great 
overload. 

P. H. Korst asked that where a meter 
is found with weakening magnets, can 
it be assumed that the magnets will 
remain in the condition in which they 
are found or will they continue to 
weaken? Mr. Goedjen replied to this 
question, stating that the practice of 
the Milwaukee Company was to renew 
the magnets, assuming that they would 
continue to weaken. 

Prof. C. M. Jansky, of the University 
of Wisconsin, spoke on this subject, 
stating that it depended upon whether 
the weakening was caused by short cir- 
cuit or was due to long usage. He said 
that the most important point in meters 
is the torque-weight ratio. Professor 
Jansky referred to the importance of 
the accuracy of the standards used in 
testing meters. He urged that every 
central-station company should main- 
tain a good set of standards and ex- 
plained that the Bureau of Standards 
at Washington, D. C., or the Electrical 
Testing Laboratories at New York will 
test a company’s standards for a nomi- 
nal fee. Referring to a statement made 
by Mr. Goedjen that laboratory tests 
of alternating-current meters should 
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include a test at full load amperes at 
unity power factor; full load amperes 
at fifty per cent power factor and a 
test at ten per cent of full load at unity 
power factor, Professor Jansky ex- 
plained a method of determining the 
power factor, using only an ammeter 
for three-phase circuits, instead of a 
voltmeter, ammeter and wattmeter. 

David McNaughton, of the Milwau- 
kee Electric Railway & Light Company, 
took up the subject of reading meters 
and explained the system of reading 
employed in Milwaukee. The marking 
system is used and Mr. McNaughton 
said it had the advantages of allowing 
readers with very little experience 
being employed; it eliminates delay in 
reading meters and is the means of 
providing records which can always be 
referred to. The principal disadvan- 
tage is that one can misplace the posi- 
tion of the dial bands. 

H. G. D. Nutting, of Ft. Atkinson, ex- 
plained the system of reading meters 
employed in Ft. Atkinson. The mark- 
ing system is used and duplicate blanks 
are made out, one of which the cus- 
tomer keeps. -The amount of the bill 
is calculated on the original blank and 
is placed in a record book until paid. 
In this manner no dispute as to whether 
or not a bill has been paid can arise, 
as the original can be produced at any 
time until payment has been made, 
when it is given to the customer as a 
receipt. 

` A paper entitled ‘‘Electricity as an 
Advertising Medium’’ was next pre- 
sented by C. M. Axford, of the General 
Electric Company, Chicago. This pa- 
per dealt with ornamental street light- 
ing, electric signs, decorative street 
lighting and other methods of extend- 
ing the use of electricity in this direc- 
tion. Mr. Axford dealt with the sub- 
ject of ornamental street lighting, not 
only from the standpoint of the central 
station, but also from the standpoint 
of the merchant and the public official, 
and with the question of the extent to 
which the central station should en- 
courage this form of business. A fuller 
abstract of this paper will appear in a 
later issue. 

W. H. Winslow, of Superior, opened 
the discussion by citing his experiences 
in ornamental street lighting. He men- 
tioned a recent installation in Superior 
comprising heavy, plain standards each 
equipped with three 100-watt lamps. 
The property owners own and maintain 
the two lower lamps, which burn from 
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dusk to midnight. The top lamp burns 
until daybreak and the current is paid 
for by the city. In reply to a question 
as to whether the contracts are made 
with the property owners or the ten- 
ants, Mr. Winslow said that contracts 
covering a period of one year are made 
with the tenants. He explained how 
the local Commercial Club takes an in- 
terest 1n the installation and how it 
assisted in gaining customers. 

(7, C. Ewing, of Wausau, described 
an installation recently completed in 
Wausau. The city owns all of the 
equipment and buys current from the 
local central-station company for 2.25 
cents per kilowatt-hour delivered to the 
transformers. 

C. N. Duffy, of Milwaukee, referred 
to the installation of ornamental] light- 
ing on Wisconsin Street and Grand 
Avenue, Milwaukee. 

The report of the Nominating Com- 
mittee was then presented by Chair- 
man Gonzenbach. The following slate 
was then presented and the candi- 
dates unanimously elected: President, 
George B. Wheeler, secretary and gen- 
eral manager, Chippewa Valley Rail- 
way, Light & Power Company, Eau 
Claire; first vice-president, Irving P. 
Lord, president and general manager, 
Waupaca Electric Light & Railway 
Company, Waupaca; second vice-presi- 
dent, W. H. Winslow, secretary and 
general manager, Superior Water, 
Light & Power Company, Superior; 
third vice-president, Roger N. Kim- 
ball, genera] manager, Kenosha Gas & 
Electric Company, Kenosha; and sec- 
retary-treasurer, George Allison, comp- 
troller, Eastern Wisconsin Railway & 
Light Company. 

THURSDAY AFTERNOON SESSION, 

At the opening of the afternoon ses- 
sion on Thursday, W. J. Kelsh, master 
mechanic, Wisconsin Electric Railway 
Company, read a paper entitled ‘‘Elec- 
tric Railway Repair-Shop Practice.” 


ELECTRIC RAILWAY REPAIR SHOP PRAC- 
TICE. 

This paper dealt with a number of inter- 
esting problems in connection with the 
maintenance of street rallway rolling stock. 
The equipment over which Mr. Kelsh has 
charge comprises ten double-truck interur- 
ban cars, five double-truck city cars, twen- 
ty-three single-truck closed city cars, seven- 
teen open trailers, six single-bench ten- 
bench open cars, four double-truck, fifteen- 
bench Narragansetts, two sweepers and one 
snow plow. The paper then considers the 
cost of operating and maintaining this 
equipment, describing in detail the shop sys- 
tem and the cost of painting and repairing 
the cars. The inspection system employed 
is also fully explained. The Company has 
in the past two years painted nine interur- 
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ban cars and fourteen city cars, from the 
bare wood, at an average cost of $137.38 
for interurban cars and $83.55 for city cars. 


Following this, C. N. Duffy, comp- 
troller of the Milwaukee Electric Rail- 
way & Light Company, delivered an 
excellent address on the subject of 
‘‘Insurance,’’ treating particularly the 
question of such improvements that 
may be made to properties of electric 
utility companies with a view to reduc- 
ing the insurance. 

INSURANCE. 


Mr. Duffy’s address was based on his ex- 
perience with the Milwaukee company and 
his efforts in having the insurance rates ma- 
terially reduced. He opened his remarks 
by reading extracts from a bulletin of the 
National Electric Light Association under 
data of December 10, 1910, in which it was 
urged that lighting companies unite in de- 
manding lower insurance rates. The in- 
surable property of the Milwaukee Electric 
Railway & Light Company, in the City of 
Milwaukee, amounts to practically $6,000,- 
000 and of this amount insurance is carried 
on only $3,000,000 of property. Mr. Duffy 
said that if it were not for the cars it is 
possible that no insurance would be carried 
on the car houses. In 1908 the Milwaukee 
Company took up the matter of reduced 
rates with the insurance companies, threat- 
ening to carry its own insurance unless 
lower, rates were granted. The insurance 
companies were willing to allow lower 
rates if the company would comply with 
certain specified conditions. These condi- 
tions, which applied to the property as a 
whole required that fire drills should be con- 
ducted in building in which over five men 
were employed; oil waste should be kept in 
approved metal cans; trolley must be kept 
off trolley wire when cars are jin barns; 
paints and varnishes to be kept outside of 
the buildings: fires not to be built in stoves 
when cars are in the barns; and that metal 
lockers should be substituted for wooden 
lockers. Mr. Duffy then itemized the va- 
rious changes and additions to the various 
buildings made necessary before a reduced 
rate would be granted. The changes cost 
the Company $15,234.94 and resulted in the 
insurance rate being reduced from $28,000 
a year to $20,000 a year, so that the im- 
provements were soon paid for, in addi- 
tion to adding to the value of the property. 
Mr. Duffy was certain that if other public 
utility companies would take up this mat- 
ter of flre insurance with the underwriters 
it would result advantageously to them. 
The interests of the companies and the fire 
insurance companies are mutual, and the 
latter would be glad to co-operate. Mr. 
Duffy then spoke of fire insurance reserve. 
He thought every company should have 
such a reserve as no fire loss adjustment 
covers entirely the actual loss. 


A. K. Ellis, of Appleton, explained 
how the company he represents was 
able to obtain a reduction in its rate 
of thirty-four cents per hundred by 
adopting a plan of action similar to 
that outlined by Mr. Duffy. The Com- 


pany was formerly paying $1.84 per 


hundred. 

R. N. Kimball cited an instance 
where, after a fire, owing to the form 
of policy held by the lighting com- 
pany, parts of the equipment were 
found to be under-insured and parts 


over-insured. The total adjustment was 
made with a large loss to the plant. 

Mr. Douglas, of the Milwaukee Com- 
pany, called the attention of the Asso- 
ciation to a number of inconsistent 
rulings made by the Board of Fire Un- 
derwriters. He cited some unusual in- 
stances where equal rates have been 
given, such as two stores in the same 
building, one being equipped for elec- 
tric lighting and one for gasoline light- 
ing, ete. 

At this point John I. Beggs, presi- 
dent and general manager of the Mil- 
waukee Electric Railway & Light Com- 
pany, entered the meeting and read a 
telegram of congratulations from 
President Brady of the American Elec- 
tric Railway Association. 

Mr. Beggs then extended congratu- 
lations to the Association in behalf of 


GEORGE B. WHEELER, 
President, Wisconsin Electrical Association. 


He added 
that it was never so necessary for as- 


the Milwaukee properties. 


sociations and companies to stand 
shoulder to shoulder as it is today. He 
said that the trouble of one should be 
made the trouble of all. Referring to 
the benefits to be obtained by belong- 
ing to such an Association as the Wis- 
consin, Mr. Beggs said that the smaller 
companies needed the help a great 
deal more than the larger companies, 
who were generally in a position to 
employ experts for the numerous 
branches of the work, while smaller 
companies sometimes had to rely upon 
one man to look after the entire affairs 
of the company. Mr. Beggs spoke of 
the work of the Wisconsin Railroad 
Commission and said that the public 
utility companies of the state had re- 
ceived reasonably fair treatment so 
far. It is generally the fault of the 
company when it is dealt with harshly. 
He said that regulation has come to 
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stay and it is the duty of the com- 
panies to make it reasonable. The agi- 
tation for lower rates is due, accord- 
ing to Mr. Beggs, to the companies 
who have established rates so low that 
it is impossible for them to maintain 
their property as it should be main- 
tained. 
BANQUET. 


On Wednesday evening the Associa- 
tion banquet was held in the Red Room 
of the Hotel Pfister. A brilliant array 
of speakers were arranged for and the 
affair was a most enjoyable function. 

The principal speaker was Prof. Shai- 
ler Matthews, dean of Theology, Uni- 
versity of Chicago. Professor Mat- 
thews chose for his subject the ‘‘Hu- 
man Element in Business” and he de- 
livered an eloquent and interesting ad- 
dress. Other speakers were: Frank G. 
Bolles, of the Alliance Engineering & 
Sales Company, Milwaukee; C. M. Ax- 
ford of the General Electric Company, 
Chicago; Irving P. Lord, of Waupaca; 
Professor Breckenridge, of Yale Uni- 
versity, and Oliver C. Fuller, of Mil- 
waukee. 

EXHIBITS. 

The following companies maintained 
headquarters in the various parlors of 
the hotel: Julius Andrae & Sons Com- 
pany, Allis-Chalmers Company; Cen- 
tral Electric Company; Federal Sign 
System (Electric) ; Ft. Wayne Electric 
Works; General Electric Company ; 
Simplex Electric Heating Company; 
and the Westinghouse Electric & Man- 
ufacturing Company. 

The following representatives were 


in attendance: 


Morgan P. Ellis and E. B. Gray, Holophane 
Company, Chicago; M. L. Deming, J. D. A. 
Cross, C. M. Axford, George C. Osborne, T. 
W. Jackson, J. M. Van Splunter and S. F. 
Dibble, General Electric Company, Chicago; 
A. L. Pond, W. B. Crabtree, L. M. Sage and 
H. L. Eicker, Fort Wayne Electric Works, 
Fort Wayne, Ind.; L. W. Burch, Electric Sup- 
ply Company, Madison, Wis.; A. C. Keene and 
O. O. Tucker, Western Electric Company, 
Madison, Wis.; Fred Benson, N. Gray and 
Curtis C. Curry, Westinghouse Electric & 
Manufacturing Company: E. A. Lambrecht 
and C. A. Cummings, Federal Sign System, 
Chicago; Frank E. Johnson and R. J. Deneev, 
Ohio Brass Company: W. F. Ruby, Simplex 
Electric Company, Chicago; J. B. McMullen, 
Electric Appliance Company; A. W. Bryant, 
Sangamo Electric Company, Springfield, 
Ill.; C. A. Felker, B. J. Kacin, A. B. Dun- 
ham and Thomas C. Ringgold, Central Elec- 
tric Company; Louis Rembard, Mechanical 
Appliance Company, Milwaukee, Wis.; H. E. 
Thomas, Acker Electrical Company, Sheboy- 
gan, Wis.: E. P. Smith, E. P. Smith Electric 
Company. Dubuque, Iowa; E. S. Stewart, 
Standard Underground Cable Company, Chi- 
cago; J. M. Stewart, Willis Electric Meter 
Company, and C. C. Ewing, Electric Service 
Supplies Company, Chicago. 
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Exception Taken to Statement Regard- 
ing Lack of Foresight in Design of 
Incandescent Lamps. 

To the Editor: 

Between a fifth and a sixth of the 
able article on “The Lighting Situa- 
tion” by Dr. Louis Bell, in vour issue of 
January 7, is devoted to a lament over 
an alleged lack of intelligent standardi- 
zation of tungsten-filament lamp bulbs, 
which lack 1s asserted to be enough to 
cause the illuminating engineering pro- 
fession to part company with the wa- 
ter wagon. 

The writer wishes to take exception 
to certain statements by Dr. Bell, 
quoted below, and believes that all 
those who realize how much attention 
has been, and is being given by the 
lamp manufacturers to the problems 
of bulb standardization will also feel 
like taking exception thereto. Quot- 
ing from the article in question, ‘‘It 
may be remarked that the tungsten 
lamps suffer from lack of intelligent 
standardization with respect to size 
and shape of bulb.” The author roes 
on to call attention to the fact ‘hat 
the bulbs of tungsten-filament lamps 
of a given capacity vary between 
maker and maker, and as compared 
with the corresponding sizes of carbon 
lamps, just enough to ‘make the shades 
which fit one incapable of fitting the 
Other, and he adds that this difficulty 
‘is made all the more exasperating on 
account of the tendency toward making 
the three smallest sizes of tungsten 
lamps all with bulbs of the same size.”’ 
Continuing, the author says that a cer- 
tain type of glassware gives an admir- 
able effect when used with one 25-watt 
tungsten-filament lamp, but when used 
with another type of which the bulb 


Shape and frosting line are slightly 


different, fails to sereen it satisfac- 
torily. Quoting again, ‘‘the thought- 
less observer might fancy that he de- 
tected here a shrewd trade trick, but 
. . the identity of the articles would 

. make it perfectly clear that the 
trouble was simply due to lack of fore- 
sight on the part of somebody. Inei- 
dentally, it is quite impossible to fath- 
om the reason for making the ordi- 
nary 25-watt tungsten lamp just enough 
nizcer than the old standard 16-can- 
dlepower lamp, so that the closed 
globes which fitted the latter will not 
fit the former. Things of this 
Sort will undoubtedly be remedied in 
a few years but with the Jong expert- 
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ence that has been had in the inean- 
descent-lamp industry already they 
should have never occurred at all.” 

Rather than dwell on the stretch of 
imagination required to suppose that 
the lamp experts of this country would 
nonchalantly standardize bulb sizes 
without heed to the commercial conse- 
quenees of such standardization it will 
be more to the point to give specifical- 
ly the principal reasons for the dis- 
erepancies which Dr. Bell finds. 

(1) In regard to tungsten-tilament 
lamp bulbs of the same wattage vary- 
ing in size inter se. Each size of lamp 
developed has, as soon as the commer- 
cial demand for it becomes evident, 
been standardized, by mutual agree- 
ment among the principal lamp manu- 
facturers, as to its diameter and over- 
all length. About sixteen months ago 
the manufacturers went even further 
than this. A bulb committee composed 
of delegates of the leading lamp com- 
panies and glass manufacturers under- 
took the enormous job of standardizing 
all the dimensions of the flat templets 
which are used by the glass factories 
in checking molds and bulbs, as well 
as by the lamp makers in checking 
the product of the glass factories, so 
that these templets would not only he 
of the same diameter and length, but 
would be punched from dies made from 
blue-prints of standard working draw- 
ings, all the radii of curvature of the 
various bulbs, with the location of cen- 
ters, being worked out to the minutest 
detail. At the same time, the entire 
system of bulb nomenclature has been 
simplified and improved. 

Incidentally, the widespread co-op- 
erative movement among American 
manufacturers, such as the member 
companies of the National Electric 
Lamp Association, the General Elee- 
trie Company, the Westinghouse Lamp 
Company, the Franklin Eleetrie Man- 
ufacturing Company, and others, to 
standardize bulb shapes, is without a 
parallel in European practice, either 
in Great Britain or on the Continent. 
Foreign metal-filament lamps of equal 
nominal wattage are found to vary 
enormously as to their dimensions. 
when judged by Ameriean standards. 
In extreme cases the light centers vary 
as much as one inch from eaeh other, 
so that refleetors intended to give an 
extensive distribution of light give a 
foeusing distribution, and rice versa. 

To return to the admittedly slight 
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discrepancies Which Dr. Bell found be- 
tween his 25-watt tungsten-filament 
lamps, these might be explained in two 
ways. First, it is possible that one or 
both of the lamps in question were 
not the product of any of the manu- 
‘facturers who have a common agree- 
ment as to the dimensions of their 
bulbs, although this agreement would 
certainly cover over ninety per cent 
of the lamps manufactured in this 
country. Another possibility is that 
one of the lamps was a four-filament 
(‘‘fourdoop’’) lamp and the other a 
five-flament lamp, as at least one of 
the companies included in the above- 
mentioned agreement makes its 25- 
watt lamps with five filaments, in a 
shorter bulb. The reasons why most 
of the companies have not found it ad- 
visable to follow the practice of this 
one, but prefer to make their lamps 
with four filaments, will be discussed 
later. 

(2) Regarding what Dr. Bell says 
about the tendency ‘‘toward making 
the three smallest sizes of tungsten 
lamps all with bulbs of the same size” 
(meaning undoubtedly the 16, 20 and 
25-watt 100-125-volt multiple types) it 
may be pointed out that the 16 and 20- 
watt tungsten-filament Jamps are not 
vet standardized, and in fact may be 
regarded as still in the experimental 
or tentative stage, and while in this 
stage it would be only natural that 
they should be made in the smallest 
bulb of the types already standardized 
(i ea the 25-watt). 

For several months, however, the 16 
and 20-watt sizes have been made in 
the “S-18”? bulb which is one-eighth 
inch smaller in diameter than the 25- 
watt or ‘‘S-19-B” bulb. Moreover, the 
l6 and 20-watt — tungsten-filament 
lamps are both smaller in diameter 
(2.25 inehes as against 2.375 inehes) 
and shorter (4.75 inches over-all as 
against 5.0 inches) than the 50 and 60- 
Watt carbon lamps, whieh are made in 
the same bulb as the former ‘standard 
16-eandlepower lamp.” 

The chief complaint that Dr. Bell 
makes is that tungsten and carbon 
lamps (I infer that he means of the 
same approximate eandlepower rat- 
Ing), differ from each other in their 
dimensions in sueh a wav that globes 
Which fit the earbon lamps eannot. be 
used for the tungsten. This, by the 
way, does not hold in the larger sizes, 


since the tunesten-fllament 40-watt 
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lamp bulb is actually three-eighths 
inch smaller in diameter than the 100- 
watt carbon—both of these lamps giv- 
ing approximately 32-candlepower— 
so that it would be perfectly possible to 
substitute a 40-watt tungsten-filament 
lamp for one of the old style 32-can- 
dlepower carbons, without changing 
the globe. Coming to the smaller sizes, 
it is true that the pear-shaped 25-watt 
tungsten is one-fourth inch longer 
(5.25 as against 5.0 inches) than the 
50-watt or 60-watt carbon lamp, al- 
though the round bulb 25-watt tung- 
sten (only 4.375 inches long) can be 
used to replace the pear-shaped car- 
bon lamp in practically any closed 
globe. As the. pear-shaped 25-watt 
tungsten and the pear-shaped 60-watt- 
earbon-lamp bulbs are of the same di- 
ameter, it is evident that Dr. Bell must 
refer to the quarter-of-an-inch differ- 
ence in length just mentioned when he 
says that the cause for the bigness of 
the tungsten bulb is ‘‘impossible to 
fathom.’’ The real reason is that it 
is impossible to build a long-filament 
25-watt tungsten lamp much, if any, 
shorter than that now used, without 
seriously impairing the performance of 
the lamp owing to the proximity of the 
filament to the glass, if not indeed 
causing actual physical interference. 
Why, then, it may be asked, are the 
filaments of some 25-watt Mazda lamps 
longer than those of others? The 25- 
watt lamps with the longest filaments 
are the four-filament lamps, as distin- 
guished from the five-filament. It is 
claimed by those manufacturers who 
make the four-filament lamps that a 
greater number of joints and filaments 
increases materially the liability to 
breakage and to interlocking of the 
loops and they, therefore, feel that 
they are justified in using four fila- 
ments, even though a longer bulb is 
required. Then, too, a bulb must be 
designed for the highest-voltage fila- 
ment which may be put into it. For 
instance, a 125-volt lamp requires a 
considerably longer filament and center 
rod than the 103-volt lamp. It would 
be folly for the manufacturers to use 
several sizes of bulb for lamps of the 
same capacity, simply to fit ancient 
glassware which, in all save excep- 
tional cases, as for instance where 
costly decorative shades are employed, 
is already so obsolete and unsatisfac- 
tory from an illuminating standpoint 
that it ought to be discarded. For each 
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type of lamp one bulb must be stand- 
ardized, so that all regular lamps of 
this type will fit all lines of reflectors 
which have been designed therefor. As 
an example in point, a certain useful 
reflector of recent design, for resi- 
dence-lighting work, comprises an or- 
namental frosted-glass plate with a cir- 
cular hole into which the lamp bulb 
fits snugly. A difference of one-eightb 
inch in the diameter of the bulbs for 
which this glassware is designed, or of 
a quarter inch in their length, would 
destroy the effect which the reflector 
makers aimed to produce. Since, as 
above stated, one, and only one, size 
of bulb must be standardized for lamps 
of a given type it follows that this 
bulb must be long enough to accommo- 
date the longest filament in which that 
type of lamp is made. (The 40-watt 
skirted and unskirted tungsten-fila- 
ment lamps are reckoned as separate 
types.) 

It is not too much to say that the 
profession of which Dr. Bell is an ex- 
ponent owes its marked success in 
America very largely to the intelligent 
consideration which the lamp manufac- 
turers and their engineers have given 
to the matter of standardization. 

CLEVELAND, O. Roscoe Scott. 

——_—+--e—__—___ 
Discussion on Oorona. 

The following discussion of the pa- 
per on ‘‘Open Atmosphere and Dry 
Transformer Oil as High-Voltage In- 
sulators,’’ read by Harris J. Ryan at 
the meeting of the American Institute 
of Electrical Engineers on January 13, 
was submitted by J. E. Noeggerath too 
late to be included in the report last 


week. 


It is interesting to note how the 
phenomena in vacuum tubes, and also 
other experiments, bring out certain 
facts that are related to corona phe- 
nomena substantiating particularly 
the following four points: (1) High 
voltage required to start the ions (con- 
duction). (2) The continuation of 
conduction at voltages lower than the 
starting voltage. (3) The start of con- 
duction at lower voltages if a supply 
of ions exists. (4) High stress near 
electrodes and low voltage gradient be- 
tween them. 

The parallel phenomena in mercury- 
vapor lamps are well known. A lamp 
can be started by raising the voltage 
to a very high value; but the current 
will continue to flow, if once started, 
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at a very much lower voltage. The 
same was found to be true with lami- 
nated brushes on collector-rings run- 
ning up to speeds of 25,000 feet a 
minute. It took occasionally more than 
ten volts to start a current, which in 
every case continued to flow at a volt- 
age of the magnitude of one volt. 
There was no visible are formation 
when this occurred. Means for com- 
paring the similarity of the conditions 
in high-tension lines and brush con- 
tacts are given in Dr. Whitehead’s 
paper of June, 1910. It shows how the 
conductivity through ionization con- 
tinues at lower voltages once it is 
started. On raising, in brush-contact 
tests, the current (when new ions have 
to be produced), the voltage was 
higher than on lowering the current 
at the same current density (when a 
supply of ions already existed). 

The condition of a critical striking 
distance, or thin film with high stress 
near the electrodes, and a low voltage 
gradient in the space between, also 
exists in the mereury-vapor lamp, the 
fall of potential being much more 
rapid at the surface of the electrodes 
than in the space between. On in- 
creasing the length of the arc, the volt- 
age required for a given current does 
not increase proportionately with the 
length. Similar electrode potentials 
exist in brush contacts. 

The results of the paper point to two 
requirements in practical work, if 
higher voltages are to be used. (1) 
A very big increase in the distance be- 
tween wires. This means earth return, 
which can be attained by single-phase 
transinission, or by _ direct-current 
transmission. (2) The choice of a 
maximum voltage as close to the effect- 
ive voltage as possible, which again- 
means direct-current transmission. 

The most serious objection that will 
at once be raised is that no reliable 
high-tension commutator or acyclic 
generators or motors exist for high- 
tension direct-current systems. How- 
ever, when it is considered that in a 
single installation over $1,000,000 may 
be saved by using direct-current in- 
stead of the present form of trans- 
mission, it may be worth while to spend 
some money on development, and in 
view of the vast amount of ground 
work done by Thurv in Switzerland, it 
seems not improbable that high-tension 
direct-current transmission may find 
its field after all. 
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AN EXAMPLE OF RECONSTRUC- 
TION WORK. 


bines an interesting condition arose. 


When the discharge pits had been 
sunk to within about two feet of the 


SOME CHANGES IN THE PLANT OF THE ~desired depth a small jet of fine sand 


JANESVILLE ELECTRIC COMPANY. 


The work here described is note- 
worthy on account of the fact that the 
large bulkhead wall of an old stone 
flume, which had been supported by 
tie-rods and which carried a building 
of considerable size and weight, was 
removed and a concrete bulkhead wall 
supported by buttresses was installed 


in its place, the remainder of the old — 3 
concrete bottom was promptly laid and 


construction being preserved. 


FIG. 1.—OLD STONE WALL. 


began to force up through the gravel. 
This indicated the presence of a sand 
pocket somewhere in the vicinity, from 
which the sand was being forced out 
into the excavation. The rapidity with 
which the work was being carried for- 
ward was increased to the greatest 
practicable extent, and the required 
depth was reached about the time that 
cracks began to develop in one corner 
of the engine-house foundation. The 


FIG. 


feet thick when built. Extending from 
the penstock gates to within approxi- 
mately seven feet of the wheels were 
two stone division walls, which di- 
vided the penstocks into three parts 
and served as supports for the columns 
of the cotton mill. For a distance of 
forty-three feet from the penstock 
gates the flume was arched over with 
stone, the remainder of the flume being 
covered by the cotton mill. The bot- 
tom of the penstocks was of heavy 
planking and the bottom of the dis- 
charge pits consisted of two layers of 
ten-by-ten-inch timbers, the first tim- 
bers being laid parallel with the shaft 


2.- RECONSTRUCTION WORK IN PROGRESS. 


One of the generating stations of 
the Janesville Electric Company, lo- 
cated on the Rock River, was originally 
constructed to furnish power to a cot- 
ton mill, the old turbines being in- 
stalled in a stone flume, which was 
covered by a portion of the mill. In 
1906 a concrete flume was built to 
supply two new turbines, which were 
installed to enable the company to uti- 
lize water which had hitherto been 
wasted, and to use the water at ordi- 
nary stages under more economical 
conditions. In constructing the wheel 
pits and discharge pits of the new tur- 


no further trouble has been experi- 
enced from the sand pocket. 

In 1908 it was found necessary to 
reconstruct the old stone flume which 
had been originally in service. This 
flume was ninety-seven feet long from 
the penstock gates to the bulkhead 
wall and fifty-four feet wide between 
the side walls. It carried a portion of 
the old cotton mill, which was a two- 
story brick building of heavy mill con- 
struction. The stone flume consisted 
of side walls extending from the gates 
to the stone bulkhead wall, all of the 
stone walls being approximately three 


connecting the turbines and the second 
layer being at right angles to the 
shaft, the whole being planked over 
with three-inch planking. <A narrow 
stone apron adjoined the discharge pit 
floor. The old wall is shown in Fig. 1, 
and the location of plates for tie rods 
ean be clearly seen. 

In 1908 this wall had disintegrated 
until it was in places only six inches 
thick. It was apparent that something 
must be done at once if this portion 
of the plant was to be kept in opera- 
tion. It was decided that the best 
thing to do was to tear out the old 
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wall and replace it with a concrete 
wall supported by buttresses instead of 
tic rods, leaving the major portion of 
the older structure intact. 
cution of this plan involved the sup- 
porting of the floors and roof over the 
old bulkhead walt so that this wall 
might be removed} without disturbing 
the remainder of the structure. It was 
impracticable to support the building 
from the floor of the flume, since it was 
probable that this floor would also re- 
quire replacement. The work of tear- 
ing down the wall was commenced at 
the same time that the sheet pile coffer- 
dam, which was to make possible the 
complete drainage of the wheel pits 
and therefore their examination, was 
being installed. 

The plan pursued was as follows: 
Two fifteen-inch ‘‘I’’ beams were 
placed lengthwise of the penstocks 
about one foot above the first-floor 
level and directly over the flume divi- 
sion walls. The ends of these beams 
extending under the part of the build- 
ing which was to remain undisturbed, 
were securely held down by braces to 
the joists of the building and the joists 
over the wheel pits were supported 
from the other ends of the beams. The 
beams were thus used as cantilevers to 
support the part of the building which 
normally rested upon the bulkhead 
wall. 

Fig. 2 shows the beams and bracings 
viewed from the river side after the 
bulkhead wall had been removed. 

A guyed derrick mounted on a scow 
was used to handle the stone removed 
from the building wall, which was de- 
posited to form a breakwater in such a 
manner as to protect the plant from 
the current of the river and to give a 
slight ejector effect and thus increase 
the head acting upon the water wheels. 

Upon the pumping out of the wheel 
pits it was found that the timber floor 
was in a good state of preservation 
and would not require renewal. 

An examination of the old stone 
apron showed that it rested solidly 
upon gravel and was in a good state 
of preservation. It was, however, too 
narrow to satisfactorily support the 
buttresses for the new construction, so 
it was decided to extend the apron out 
a distance of two feet for its entire 
length with a reinforced concrete plate, 
and at points where the buttresses 
were located to carry this concrete 
apron out a distance of eleven feet 


The prose- 


from the face of the new concrete wall. 
Gravel for the concrete was obtained 
from a nearby pit and a mixture of 
one part cement to five parts gravel, 
run of the bank, was used for the work. 

The concrete wall, which is shown in 
Fig. 3, is two feet thick and extends 
the total width of the flume. It is 
supported from: beneath by the iron 
supports formerly used for the stone 
wall and is prevented from overturn- 
ing by four buttresses each eighteen 
inches thick. The concrete wall and 
buttresses are steel-reinforced. 

At each end of the bulkhead wall the 
old stone walls forming the sides of 
the flume were removed for a distance 
of a couple of feet behind the line of 
the bulkhead, and where the concrete 
was to come in contact with them they 


Vol. 58—No. 4 


Falls that a system of pensions for all 
employees became effective on January 
1. All persons in their employ for ten 
years will be retired at the age of six- 
ty five and may be pensioned at $20 to 
$100 a month. 

Every employee at fifty, after fifteen 
years’ service, who shall be incapaci- 
tated for any position the company 
may have available may be retired and 
pensioned. Accepting a pension will 
not bar pensioner from engaging in 
other business, but no person who shall 
have forced the company, within three 
vears of retirement, to pay a claim for 
damages shall be entitled to a pension. 

— eoo 
Hydroelectric Power in Japan. 

From an industrial standpoint the 

problem of developing cheap hydro~ 


FIG. 3.—VIEW OF REINFORCED CONCRETE WALL. 


were thoroughly washed down and 
cleaned with a wire brush before the 
concrete was placed. This gave a good 
binding contact. 

The hydraulic equipment of the plant 
now consists of three water wheels of 
250-horsepower capacity, and two of 
100-horsepower capacity. With this 
and other stations the company now 
supplies energy to over seventy-five per 
cent of the manufacturers of Janesville, 
which is a city of 15,000 inhabitants, 
and in addition there is a large light- 
ing load. The engineers in charge of 
the reconstruction were D. C. & Wil- 


liam B. Jackson. 
——_—___~.--———______ 


Pensioning Power Employees at Niag- 


ara Falls. 


Announcement has been made by 


several power companies at Niagara 


electric power in Japan is of great im- 
portance. Coupled with cheap labor, 
electric power may enable Japan to be- 
come a competitor with other coun- 
tries in numerous lines during the next 
ten years. 

Some experts assume that there are 
only a tew large projects which can be 
safely developed with assurance that 
large units of power could be had— 
that is to say, upward of 20,000-horse- 
power plants—but promoters estimate 
that there are 500,000 horsepower 
available in the vicinity of Tokyo 
alone, and that Tokyo requires 125,- 
000 horsepower at the present time. 
Hydroelectric. promoters declare that 
they have confidence in their ability to 
locate power plants throughout the 
country that will total between 1,000,- 
000 and 2,000.000 horsepower. 
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ELECTRIC LIGHTING 
ILLUMINATING ENGINEERING 


REFLECTION CO-EFFICIENTS.’ 


BY PAUL F. BAUDER. 


At present an illumination plan for 
any given interior does not lay suffi- 
cient stress upon the color require- 
ments of the lighting source, whether 
natural or artificial, combined with the 
walls, ceiling, floor and contents of the 
given interior. In order to present more 
fully the importance of the above de- 
tails in the illumination specifications for 
given interiors one must consider not 
only the efficiency of the lighting 
sources with which the illuminating en- 
gineer must work, but likewise the com- 
bined artistic and architectural effect 
produced by the given installation. 

An immense amount of work has been 
done to impress upcn the mind of the 
engineer, as well as the general public, 
the fact that certain sources of light 
compare closely to what has been 
termed daylight. Investigations have 
been carried out to disprove such state- 
ments, and there is no tendency, at the 
present time, to describe an artificial il- 
luminant as one which will produce 
daylight. No artificial illuminant, as 
at present manufactured and installed, 
can combine intensity, color value, di- 
rection, brilliancy, volume and diffusion 
of light, in the same manner as they 
occur in natural light installations. 

When artificial light sources are com- 
pared upon the afore-mentioned basis 
with daylight as a source, one is at once 
brought face to face with the fact that 
none is at present able to approach, ex- 
cept in a very small degree, the effect 
obtainable from daylight. The most 
Important consideration is entirely miss- 
ing, namely, the lack of adaptability of 
artificial sources to given interiors. 

In making final decision as to what 
type of artificial illuminant should be 
used in lieu of daylight the illuminat- 
ing engineer is initially impressed with 
the failure of the artificial source to give 


1 Abstract of a paper presented at a meeting 
of the New York Section of the treed 
Engineering Society, January 12, 1911 


anything like satisfactory results, from 
the standpoint of color values obtained, 
as compared with the same results ob- 
tained from daylight. 

The second item that is usually con- 
sidered in connection with the commer- 
cial use of any given type of illuminant 
is the efficiency of operation. Excelud- 


estimate as to the importance of reflec- 
tion and absorption in planning interior 
illumination, there are presented in the 
accompanying table the results obtained 
by Dr. Herbert E. Ives for a 3.1-watt- 
per-candle carbon and a 1.25-watt-per- 
candle tungsten lamp, as to energy flow 
and sensation values, and which are 


VALUES. 


ENERGY-FLOW VALUE BY WAVE LENGTHS—SENSATION 
0.63 0.67 Red Green pus 
27 4 


0.55 0.59 


Source 0.43 0.47 .51 
Blue sky ..ossesnesannsosasenss..o 185.0 180.0 146.0 120.0 100.0 87.0 77.0 26.8 s ar 
32.0 2,2 ‘ 
Carbon lamp ..........cceccee cence 7.0 18.0 34.6 62.0 100.0 148.0 204.0 40.6 so 
1.3 40.4 ‘ 
10.2 22.8 40.5 66.6 100.0 138.0 179.0 47.9 41.1 11.0 
48.7 40.5 10.9 


Tungsten lamp ................-42. 


ing this the engineer usually accepts any 
given type so as to meet his individual 
commercial inclinations. 

The third detail, which is considered 
the most important, is to cover a given 
area with a proper intensity of light by 
the use of the selected sources. It is 
true that the location of the given light 
source is usually made to conform to the 
given architectural requirements. It 
has been contended, however, by sev- 
eral authorities that the selection of 
given illuminants should depend primar- 
ily upon the color of light and reflector, 
color of interior surfaces, character of 
work to be done under the given light, 
ete., all of which items must be decided 
upon primarily from the consideration 
of what effect a given light has upon 
the average human eye. 

With all of the developments which 
have been made in the manufacture of 
light sources, it has been a surprise to 
tind that nothing radical has been done 
by paint, paper or tapestry manufac- 
turers to make any given interior dec- 
orative materials harmonize with given 
light sources any hetter than they did 
when less efficient and thoroughly un- 
satisfactory methods of illumination 
were in general] use. 

The excellent paper presented before 
the New York Section of the Iluminat- 
ing Engineering Scciety last March by 
C. R. Clifford indicates in a general way 
what should be considered from an aes- 
thetic standpoint in the relationship of 
decoration to the illuminating engineer. 
In order to obtain the basis for a further 


shown in a paper presented before the 
Society on March 17, 1910. 

As noted from the above table the 
energy-flow value by wave lengths for 
the carbon and the tungsten lamp va- 
ries considerably from the values for 
blue sky. The comparison for the wave 
lengths given between the carbon lamp 
and the tungsten lamp show consider- 
able variation in the actual energy-flow 
values of these two incandescent lamp 
sources, and when considered in connec- 
tion with the sensation values of red, 
green and blue, it is immediately noted 
that the various colors composing the 
spectra of these two sources can be 
turned to more efficient value by not 
only using the proper reflector, but like- 
wise the proper interior surface cover- 
ings, in such locations as either of these 
two sources may be used. So great is 
the variation of these light sources from 
the color of daylight that interior dec- 
orations, from an artistic and chromatic 
standpoint, cannot be satisfactorily se 
lected for only daylight effect, but 
should be selected with considerable at- 
tention to the effect which is produced 
in the interior when artificial illumina- 
tion is used. 

Present conditions of living require 
the use of such a great number of hours 
of artificial light that particular atten- 
tion should be paid to the use of given 
interiors when artificial light is used, in 
order to obtain not only maximum light- 
ing efficiency, but likewise maximum ar- 
tistic effect, from the complete installa- 
tion of light source and surroundings. 
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In order to appreciate more fully what 
effects are produced by the various 
colors of light forming the spectrum of 
any given source, attention may be called 
to the following table, showing the va- 
rious effects accentuated with red, green 
and blue light falling on various fabrics 
of red, green, blue and white. 


authentic data is not at hand, it is to be 
doubted if the proper amount of con- 
sideration has been given to the adapta- 
tion of proper interior surface coverings 
to be used to obtain maximum diffusion 
of light as well as the most artistic and 
efficient illumination. 

A proper psychological effect with a 


EFFECT OF COLORED LIGHTS ON ANILINE-DYED MATERIALS. 
Red rays falling on i make it appear red. 
«6 a6 t4 a6 re a6 64 rz) 


ta 6 6 te 


green 
s ss se “ blue 
s s "t “ black 
Green “ a “ white 
“a “4 red 

EEI, 
black 
white 
K “ red 

wee Blue. 
black 

It is not possible to consider an ın- 
stallation of given sources of light sole- 
ly from the standpoint of color valucs 
which are retained, or slightly changed, 
but the incorrect use of the lighting 
source for given interior decorations 1s 
liable to fail completely in producing a 
pleasing or satisfactory effect. Other 
considerations must be met by such in- 
stallations of lighting sources, some of 
which have heen previously noted. 

The application of many of the char- 
acteristics of daylight—chief among 
which is diffusion of light—cannot be 
obtained by the use of artificial illumi- 
nants, no matter in what way they may 
be used. If it were possible to diffuse 
the light from a given artificial source 
and if this diffusion could be obtained 
in a fashion similar to that in daylight, 
many of the difficulties of interior illu- 
mination would be eliminated. The im- 
portance of properly diffusing the light 
has been given no serious consideration 
by the manufacturers of interior finish- 
ings, such as paint, wall paper, tapestry. 
etc., applied to walls, ceilings, floors, 
furniture, ete. 

It is impossible to obtain the diffusion 
of light which occurs in nature by sus- 
pended particles of foreign substances 
in the air, but it is possible to obtain 
diffusion of light as satisfactorily as it 
is obtained in nature by diffused reflec- 
tion from various surrounding objects, 
such as the ground and building sur- 
faces. The proper application of arti- 
ficial lighting units to interiors should 
allow for the correct diffusion of the 
jight by surface reflection. 

Particular attention, it is true, is paid 
by the interior decorator to the artistic 
and aesthetic values of any interior fur- 
nishings, including, likewise, the light- 
Ing unit. Due to the fact that sufficient 


deeper red. 
s t i: yellowish gray. 
ae is -s violet. 
w e ts rusty-black. 
K a green. 
yellowish brown. 
A E re deeper-green. 
ce ae af bluish green, 
“ t dark greenish gray. 
ae ue blue. 
purple. 
bluish green. 
s he st deeper-blue. 
as is s bluish black. 


given installation cannot be produced 
without the use of some type əf wall, 
ceiling and floor covering, which is best 
adapted for use with a given type cf 
light source, combined with a given type 
of reflector. 

Many times the pleasing effect ob- 
tained from the use of given interior 
finish for walls, ceiling, floor and dec- 
orations, is not by any means the most 
efficient combination which can be ob- 
tained from a lighting standpoint. 
Many times the lighting source is so hid- 
den by the use of shades that the actual 
amount of light delivered to the room 
is only a few per cent of the total 
amount of light generated by the source 
itself. This condition can easily be ‘rem- 
edied if the proper attention is given to 
the selection of any one of several types 
of artificial lighting sources, combined 
with properly tinted reflectors. 

The results which can be obtained by 
the use of different’ types of reflector 
with two difterent types of interior dec- 
oration are recorded by A. L. Parsons 
and H. W. Smith in a report upon ‘‘The 
Illumination of Study Rooms,’’ submit- 
ted to the Superintendent of the Naval 
Academy in Annapolis.” 

Some of the conclusions which were 
obtained from the large amount of data 
are as follows: 

That re-decorating the rooms (in 
which the tests were carried on) de- 
creased their apparent height, and ren- 
dered their general aspect more pleas- 
ing. The tint of the ceiling decreased 
somewhat the illumination over the 
working area, but this loss in efficiency 
was not sufficient to warrant the reten- 
tion of the dead-white surface. 

That a very substantial part of the 


2—-See ELECTRICAL REVIEW AND WESTERN 
ELECTRICIAN, August 27, 1910, pp. 428-429. 
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illumination is due to reflected light 
from walls and ceiling. 

The effect which might have been ob- 
tained from a proper combination of 
lighting source and reflector tinted to 
some shade matching the colors of the 
light source as well as those of the re- 
decorated room, would have materially 
increased the artistic if not the lighting 
efficiency. 

So far as the author is aware, no re- 
sults of a definite character have been 
submitted to the Illuminating Engin- 
eering Society as to the use of reflect- 
ors of different tints of glass with the 
different types of interior wall, ceiling 
and floor coverings. It is true that an 
interior of any one size could not be 
taken as a standard from which to 
work out the effects produced by the 
use of such types of reflector and light- 
ing source as are commercially used at 
the present time. 

The results obtained by F. H. Gilpin, 
as recorded in the paper presented be- 
fore the Philadelphia Section of the Il- 
luminating Engineering Society, on Oc- 
tober 21, 1910, show the effect of the 
variation of the incident angle on the 
eo-efficients of diffused reflection. This 
paper contained a most interesting ex- 
planation of results carried on with the 
lighting source, an upright-mantle gas 
burner with a clear chimney. The re- 
sults obtained clearly indicate that va- 
rious kinds of paper, such as were used, 
vary greatly in their efficiency of dif- 
fused reflection. The table of data, if 
properly used, indicates the scope of 
work which can be done in continuing 
the results of these investigations to 
many different types of wall, ceiling and 
floor covering, for the architect, interior 
decorator and finisher. The following 
conclusions by Mr. Gilpin are of inter- 
est in application to the present paper. 
“For high, narrow rooms, for indirect 
lighting, or where the lamps are placed 
near the walls, a glossy paper will give 
the best results; while for wide, flat 
rooms, or centrally located lamps, the 
difference between the rough and the 
smooth papers would be practically neg- 
ligible.’’ 

Tests which were carried on by the au- 
thor about two years ago were made in 
conjunction with a study of the quality 
of light of various artificial lighting 
sources, as compared with daylight. 
The tests were carried on in a room ten 
feet square by ten feet high, and the 
wall coverings were varied from white 
to red, green and blue while the floor 
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was white in the first instance, after 
which the covering was removed leav- 

ing a dark wood floor. The illuminants 
used in this case were clear incandescent 
lamps in extensive-type prismatic re- 
flectors, and the results of the illumina- 
tion in foot-candles were obtained by 
the use of an illuminometer at differ- 
ent stations. | 

The object of obtaining these values 
was to determine the co-efficients of re- 
flection for colored wall coverings as 
compared to a room having white 
floor, walls and ceiling. 

Previous to carrying out the tests of 
illumination in the room above de- 
scribed, the color values of the fibrous 
red, green and blue paper wall cover- 
ings were taken with a colorimeter, and 
vompared with daylight, as standard- 
ized by several lamps obtained from the 
Bureau of Standards, at Washington. 
These lamps had in turn been compared 
with the then adopted average standard 
of daylight obtained by Dr. Herbert E. 
Ives. .The magnesium was replaced by 
a strip of each of the wall coverings, red, 
green and blue. The resulting values 
are as shown in the following table: 
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of holder, corresponding to the lamp, 
was used for all of the tests. The in- 
candescent lamps were photometered at 
rated specific consumption and the re- 
sultant constant voltage was maintained 
upon them during the test. 

The sizes of the various lamps are as 


follows: 
INCANDESCENT LAMPS USED IN TESTS. 
Specific Approx- 
consump- Total imate 
, tion, watts consump- candle- 
Type. per candle. tion watts. power. 
Treated carbon...... 3.1 60 20 
Graphitized carbon..2.5 50 20 
Tantalum ,.......... 2.0 Bh 20 
Tungsten ........... 1.25 20 


The values for the several differing 
conditions of wall covering are not 
given, as these values were reduced to 
percentages of absorption as follows: 

The white-room (walls, floor and ceil- 


EFFICIENCY OF GLASS GLOBES. 
Absorption Efficiency 


Description. Per cent. Per cent. 


Clear glass ............ e... . 5-12 88.95 
Light sand blast .......... 10-20 80-90 
Alabaster ...... Sie aun lend tea 10-20 80-90 
Canary colored ............ 15-20 80-85 
Light blue alabaster....... 15-25 75-85 
Heavy blue alabaster...... 15-30 70-85 
Ribbed glass ....,.......06. 15-30 70-85 
Opaling glass .........0.... 15-40 60-86 
Ground glass ..........2..- 20-390 70-80 
Medium opalescent ..... .. 26-40 60-75 
Heavy opalescent .......... 30-60 40-70 
Flame BIASS ........0-ecece 30-60 40-70 
Signal green ............... 80-90 10-20 
Ruby glass coskees inden dexs 85-90 10-15 
Cobalt blue ................ 30-35 ` 6-10 


Note.—Light source not known. 

From these results it is shown to what 
extent the use of inefficient globes de- 
creases the efficiency of the source. Sim- 
ilar results should be obtained for inte- 
rior decorations in order to combine 
the lighting source and interior as a 
complete illumination system rather 
than to consider each separately. 


FER CENT REFLECTION IN TEST ROOM. 


Red 
IHuminant. Walls 
Treated carbon .......-ccc ccc cece ccc cence 57.60 
Graphitized carbon ............ ccc cee eees 56.95 
Tantalum 95:665:0 0:0 Oe eS eG ek wwe hate oe essa 50.60 
TUBMSECU? | e's 3 55k eu colo eae aa e aes 49.15 
Treated carbon ......... ccc cece c eee c eee 48.97 
Graphitized carbon 2.0.0... cc cece eee eee 47.25 
Tantalum © kb Seo eee Sedge 2 presen a ahs ea oe eae ao 47.86 
TUDES.. géfovis 266 BRS Se PoE ile oe alee 45.0 


Note —All stations 28 inches above floor. 


ing) values have been assumed to be 
maximum, and the illuminometer values 


COLORIMETER READINGS OF VARIOUS TYPES OF WALL PAPER IN TERMS OF 
STANDARD DAYLIGHT. 


Type of Illuminant. 


— White—— 
R. G. B. R. 
Daylight.+............ 100 100 100 190 


Blue is taken as 100 in each case. 
Several types of artificial illuminant 


-were likewise used without reflectors to 


obtain the colorimeter values of the va- 
rious wall papers which were hung in 
the test room. The incandescent lamps 
were so placed as to allow the maximum 
flux to fall normally upon the surface 
of the wall paper. 

These measurements of the sensation 
colors of the various surfaces upon 
which the light of each illuminant fell 
are indicated in the accompany table: 


COLORIMETER READINGS 


In terms of standard daylight = 


— White — 

Type of Illuminant— 
Treated carbon ......... e000. 2575- 1361- 100 
Graphitized carbon ............ 1342- 788-100 
Tantalum .............05. bide ie 1099- 592-100 
Tungsten 63 Fis bee Saew a be dec erat 780- 462-100 


A comparison of these results with 
those given in the previous table indi- 
cates the extent to which the artificial 
illuminants fail to approach the day- 
light values. 

In making the illuminometer tests 
mentioned, the incandescent lamp 
sources, in extensive-type clear pris- 
matic reflectors, were suspended about 
two feet below the center of the ceiling. 

The same reflector with different types 


Color of Surface on which Light Falls. 
——R 


G. B. R. G. B. R. : 
s9 100 91 171 100 57 122 100 


ed——_ —Green—— — Blue— 
G. B 


for the rooms draped in red, green and 
blue have been expressed in percentages 
of reflection as indicated in the forego- 
ing table. 

From the figures indicated in this ta- 
ble it 1s proven that, for the test room 
used, the absorption of light is a most 
important item. The variation occur- 
ring from the use of various colors of 
wall paper in comparison to white wall 
and floor coverings is not as great as 
was expected before the tests were made. 


OF VARIOUS ILLU MINANTS. 


Red 190, Green 100, Blue 190, 


— Green — — Blue — 


—— Red — 

R. G. B. R G. B. R. G. B. 
12980-1850-100 2170-1966-100 481-345-100 
&380-1525-100 1071- 812-100 421-324-100 
3429- 640-100 1171- 877-100 242-204-100 
1850- 362-100 656- 670-100 209-178-100 


It is, nevertheless, evident that various 
results for higher efficiency of illumina- 
tion could have been obtained if a dif- 
ferent style of reflector had been used. 
With deeorative styles of shade, such 
as are given in the next table it is 
readily seen what an immense improve- 
ment has been made in obtaining higher 
lighting efficiency from reflectors over 
that obtained with the more or less 
strictly decorative styles of glassware. 


Station 2 


Station 1} 


Green Blue Red Green Rlue 

Walls, Walls, Walls. Walls. Walls, 
64.20 47.30 53.60 49.10 43.60 
51.85 46.90 48.40 47.80 44.65 
49.00 45.75 49.35 50.10 47.90 
51.60 50.90 47.45 51.70 49.97 

tation 3 Average— 

42.40 40.80 53.39 48.57 43.90 
48.40 42.00 50.85 49.35 44.56 
49.70 44.68 49.27 49.60 46.11 
49.95 50.2 47.20 61.08 50.38 


For certain locations there is more of 
a necessity to direct the light at once, 
without wall or ceiling reflection, upon 
the work at hand, and in order to ac- 
complish this result steel reflectors of 
various surface finishes have been adopt- 
ed. A considerable loss occurs, as the 
efficiency of reflection varies from sixty 
to sixty-five per cent according to the 
type of retlector, but the results from a 
correct illumination standpoint are ap- 
parently warranted. 

A great deal has been and is being 
done by incandescent lamp and reflector 
manufacturers to increase the lighting 
efficiencies of the various styles of re- 
flector, and the possibilities for manu- 
facturers of interior decorations, such 
as art glass, wall hangings, ete., in- 
clude a field of immense dimensions. 

The illuminating engineer must, at 
the present time, determine for himself 
the many diverse details of not only 
the efficiency and adaptability of a given 
lighting installation, but likewise the 
utilitarian and artistic effect produced. 

The intention of this paper is merely 
to indicate in a small measure what a ne- 
cessity there is to consider the impor- 
tance of reflection and absorption of 
light in obtaining the hest from any in- 
stallation of light sources. 

$+ —_—___ 

Magnetic Observatory for Italy. 

It is proposed to erect a central mag- 
netiec observatory in Southern Italy. 
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The Metal-Filament Lamp and Electric 
Lighting in Germany. 

In a recent report United States 
Consul W. T. Fee, of Bremen, Ger- 
many, gives some interesting facts re- 
garding the manufacture, sale and use 
of tungsten and tantalum lamps in 
Germany. 

There are three large German com- 
panies and several small ones which 
manufacture. these lamps. The manu- 
facturers are not under strict associa- 
tion rules regarding manufacture, out- 
put, sale, etc., of their product on the 
‘Continent, except that the price to the 
‘dealer and jobber of all standard watt- 
age must be held to a certain estab- 
lished point. In foreign countries, 
other than on the Continent, the mar- 
kets are open. 

The prices to the consumer are up- 
held by a dealers’ union agreement. 
The prices of lamps to the consumer 
are as follows, lamps of 100 watts and 
over being made in meridian type 
only: 


—Standard.—— M eridian.—— 

Watt— Price. Tax. Total. Price. Tax. Total. 
16........ $0.55 $0.05 $0.60 $0.58 $0.05 $0.63 
Ye .60 10 .70 . 58 .05 .63 
5 eee aec .60 “10 .70 .58 .10 .68 
100....... Sy eee 1.27 15 1.42 


The government tax, which is shown 
in the table, has been increased three 
times, and judging from past history, 
is likely to grow. There is a customs 
duty of 80 marks per 100 kilograms in 
weight levied upon all incandescent 
electric lamps imported into Germany. 
The duty, therefore, on a standard 
lamp of thirty-two watts is about one 
cent. The manufacturers do consider- 
able advertising in magazines, trade 
journals, and on billboards throughout 
the country. 

The standard lamps, as a rule, are 
constructed about the same as the 
American, except that the pear-shaped 
bulbs are longer, narrower, and have 
smaller skirts. The bulb capacity per 
candlepower is also less. 

The sixteen-watt tungsten is sup- 
plied in a bulb similar to the American 
twenty-five watt tantalum lamp. It has 
not given satisfaction, as the life is too 
short, and the percentage of breakage 
is high. , It is very little used. The 
thirty-two-watt tungsten is the popu- 
lar lamp for general use in Germany. 
Frosted lamps are seldom seen. Those 
in use are generally dipped by the 
dealer and are inferior. Sand-blast 
frost is not used. 

The eandlepower, the wattage, an4 
the voltage are marked on the skirt of 


the lamp. The name of the company 
or the trade-mark is etched on the 
bulb, Gummed paper labels are not 
used. The lamps are designated by 
their candlepower, not by their watt- 
age, as in American practice, but the 
wattage and the candlepower at the 
indicated voltage are about the same. 
The specific consumption in the Ger- 
man and American lamp is approxi- 
mately the same. 

In the tungsten lamp the leading-in 
Wires, up to the platinum weld, are of 
three or four small strands of copper 
wire. In the stem there is no cork or 
wad to prevent short-circuit in the 
leading-in wires except in lamps of 100 
watts and over, in which a small piece 
of cork is used. One company claims 
a life of 2,200 hours for its lamps. 
However, 1,000 to 1,400 hours is con- 
sidered a good average life. 

The German method of packing 
lamps is similar to the American, but 
not so expensive. The low percentage 
of breakage in handling lamps is an 
interesting factor. Breakage in trans- 
mission is low. The percentage of 
breakage, for instance, from Berlin to 
Bremen (about 200 miles) is below 
two per cent, at the highest estimate. 
The broken lamps received by dealers 
are immediately returned to the manu- 
facturer, together with the empty 
cases. The case is always returned; 
it does, not form a part of the sale. 
When the next order for lamps is filled 
good lamps equalling the number of 
broken ones are shipped without 
charge. The manufacturers are very 


liberal on the return breakage propo- ' 


sition, which might be expected, as 
there can be no such long hauls as are 
common in the United States. 
Germany is the home of the munici- 
pal central station. This means a dif- 
ference in a good many problems con- 
nected with lamps, compared to those 
arising under the jurisdiction of a 
leased or corporation-owned plant. In 
some cities the city lighting plant sup- 
plies lamps to all consumers of its cur- 
rent. Again the central stations may 
not handle lamps at all, except for 


their own use. In any case there are- 


no halfway measures. The dealer is 
either protected and given a whole ter- 
ritory or he is not allowed to handle 
1amps. In the majority of cases, how- 
ever, the central station supplies 
Jamps to the city and leaves the con- 
sumer to the jobber. 
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In lighting parks, publice gardens, 
ete., the tantalum lamp is mostly used. 
The lighting standards are generally 
well designed. The lamp is usually in- 
eased in a glass globe for protection. 
The shade is of white enamel. Owing 
to the method of placing lamps, the 
pathways and especially the streets, 
are often unevenly lighted. The use 
of shades and reflectors could be im- 
proved. Much light is lost by imper- 
feet refleetion and distribution. A de- 
sire for artistic design in the style of 
chandeliers, shades, globes and reflect- 
ors has prevented the selection and 
proper placing of units and reflectors 
best suited to the requirements of a 
given installation. 

A low-voltage street light is seldom 
seen. The tungstens used are the ordi- 
nary lamps. They are burned below 
their indicated voltage, and in most 
cases give about the color of carbon 
lamps. 

The tungsten has practically sup- 
planted the old carbon lamp in rail- 
road stations, tunnels, public buildings, 
gardens, public resorts and hotels, as 
well as in the greater number of resi- 
dences. Great advances are also being 
made in factories. One sees tungsten 
lamps everywhere. However, the year- 
ly output of earbon-filament lamps has 
not decreased since the introduction 
of high-efficiency lamps. The latter 
have merely widened the field and 
brought electric lighting into more 
general use. 

Germany has a tremendous export 
trade in incandescent lamps, and it is 
growing every year. In 1907 it was 
$2,000,000 in value, in 1908 it was 
$4,780,000, and in 1909 it reached 
$7,857,000. The shipments are mostly 
to Great Britain, Austria-Hungary, 
Russia, Denmark and Italy. 

—____»-¢—____ 

London Lectures on Illumination. 

The need of studying illumination 
has been recognized by the London 
County Council, under whose auspices 
a series of six lectures on illumination 
was begun on January 13 at the West- 
minster Technical Institute, London, 


England. The lecturer is J. S. Dow, 


and the lectures are given on each Fri- 
day. They are illustrated by the ex- 
hibition of different types of lamps 
and modern systems of illumination. 
Special reference is made to practical 
applications such as shop, library and 
street illumination. 
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TELEPHO 


LONG-DISTANCE TELEPHONY.: 


BY J. J. CARTY. 


[During the International Confer- 
ence of European Telegraph and Tele- 
phone Administrations, held at tbe 
Sorbonne, Paris, September 4 to 11, 
1910, Mr. Carty, chief engineer of the 
American Telephone & Telegraph Com- 
pany, contributed an interesting state- 
ment, setting forth some points with 
respect to the condition of long-dis- 
tance telephony in the United States. ] 

The present state of the art with re- 
gard to long-distance telephony in the 
United States involves the use of two 
gauges of copper open-wire toll lines, 
namely, No. 12 N. B. S. G. (2.64 milli- 
meters) weighing 173 pounds per wire- 
mile (48.8 kilograms per kilometer), 
and No. 8 B. W. G. (4.2 millimeters), 
weighing 435 pounds per wire-mile 
(122.6 kilograms per kilometer), and 
the use of underground and aerial toll 
cables with conductors varying in size 
from No. 16 B. & S. (1.3 millimeters), 
42 pounds per wire-mile (11.8 kilo- 
grams per kilometer) to No. 13 B. & S. 
(1.8 millimeters), 83 pounds per wire- 
mile (23.4 kilograms per kilometer) 
paper-insulated twisted pairs. The 
open-wire circuits are both loaded and 
non-loaded, and the non-loaded cir- 
cuits are frequently used in conjunc- 
tion with telephone repeaters, both of 
the test-board and cord-circuit type. 
The cable circuits use in connection 
with long-distance telephony are in- 
variably loaded. 

In addition to the use of physical cir- 
cuits there is a great deal of phantom- 
ing of non-loaded open-wire toll lines. 
Cable circuits are phantomed to but a 
small extent, however. 

In addition to the foregoing, which 
are in actual commercial use, the devel- 
opment at present taking place in con- 
nection with long-distance transmis- 
sion, contemplates the use of larger- 
gauge loaded-eable circuits arranged 


1 National Telephone Journal, January, 1911. 
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for phantoming and the phantom work- 
ing of loaded open-wire toll lines. These 
points are taken up under the separate 
heading below. 

Open-Wire Toll Lines.—At the pres- 
ent time the standard of transmission 
aimed at for long-distance work is the 
equivalent of about 850 miles of No. 8 
B. W. G. (1,360 kilometers of 4.2 milli- 
meters) copper circuit (about 30 miles 
of No. 19 cable, 48 kilometers of 0.9 
millimeter). The exact distances to 
which it is permissible to use the differ- 
ent classes of constructions depend to 
a considerable extent ou tne terminal 
conditions, that is the amount of un- 
derground toll entering cable and the 
uses to which the circuit is to be put; 
for example, whether it is largely for 
terminating business or is to be used 
mainly in connection with other cir- 
cuits. The following table shows the 
relative transmission efficiencies of the 
different classes of non-loaded and 
loaded circuits at present employed. 


Miles Equivalent to 
1 mile No. 19 B.&S. Relative 


Open-wire 
Circuit. Cable (0.054 m. f£.) Efficiency. 

No. 12 N.B.S.G. 

non-loaded ...... 12.8 1.00 
No. 12 N.B.S.G. 

loaded .......... 30.2 2.36 
No. 8 B.W.G. 

non-loaded ...... 29.0 2.26 
No. 8 B.W.G. 

loaded .......... 67.0 5.23 


In general the No. 12 N. B. S. G. 
(2.64 millimeters) circuits are used for 
the short-haul toll connections or as 
feeders for the long-haul toll circuits, 
that is for connecting the terminal 
points to toll centers which have lon- 
haul facilities. The No. 12 N. B. S. G. 
(2.64 millimeters) loaded circuits and 
the No. 8 B. W. G. (4.2 millimeters) 
non-loaded circuits are used for long- 
haul toll lines. As the above table 
shows, these two circuits have approxi- 
mately the same transmission efficiency, 
and the principal reason why there are 
any non-loaded No. 8 B. W. G. (4.2 mil- 
limeters) circuits on the plant at the 
present time is due to the fact that, in 
the days before it was feasible to load 
open-wire circuits, the No. 8 B. W. G. 
(4.2 millimeters) wires were universal- 
ly used for long toll lines. Owing to the 


inherent characteristics of loaded lines, 
the loading of large-gauge aerial cir- 
cuits was not made practicable until 
very recently. As fast as the present 
plans can be carried out, all of the No. 8 
B. W. G. (4.2 millimeters) circuits now 
in the plant, and certain other circuits 
which will be required to take care of 
the long-distance traffic, are to be 
loaded. This new loading contemplates 
the arrangement of the circuits for 
phantom working. When this is com- 
pleted the loaded No. 8 (4.2 millimet- 
ers) gauge circuits, both physical and 
phantom, will constitute what might be 
termed ‘‘extra-long-haul’’ circuits. 

Aerial Loading.—At the present time 
there are about 52,000 miles (83,500 
kilometers) of loaded No. 12 N. B.S. G. 
(2.64 millimeters) circuits in the United 
States, and about 1,000 miles (1,600 
kilometers) of No. 8 B. W. G. (4.2 mil- 
limeters) loaded circuits. There are at 
present under construction or intended 
for completion by January 1, 1911, 
about 17,000 miles (27,200 kilometers) 
No. 12 N. B. S. G. (2.64 millimeters) 
loaded circuit, and about 13,000 miles 
(21,000 kilometers) of No. 8 B. W. G. 
(4.2 millimeters) loaded circuit. Of 
this latter about 3,800 miles (6,100 kilo- 
meters), namely, four circuits from 
New York to Chicago, will be arranged 
for phantom working. 

The efficiency of these two phantom 
circuits from New York to Chicago is 
expected to be substantially greater 
than the physical circuits of which they 
are composed. Either of these two 
phantom circuits may be connected at 
Chicago to a pair of loaded No. 8 B. W. 
G. (4.2 millimeters) wires extending 
from Chicago to Omaha. At Omaha 
these two wires may be connected to a 
phantom circuit made up of four 
loaded No. 8 B. W. G. (4.21 muillimet- 
ers) wires, now being constructed be- 
tween Omaha and Denver. Over this 
combination of circuits it is expected, 
about January 1 next, that we shall be 
able to get a fairly good talk between 
New York City and Denver, Colo.. and 
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that, by means of this and similar com- 
binations of circuits, the value of the 
transmission obtained between New 
York and the far western cities will be 
very greatly increased. Over these 
circuits—or over sections of them—it 
18 proposed to operate in the standard 
manner each wire for the purpose of 
duplex telegraphy which can be carried 
on over these wires while they are be- 
ing used for telephone purposes. Thus 


we may have going on at the same time ° 


two independent and non-interfering 
telephonic conversations between New 
York and Chicago, also two independ- 
ent and non-interfering telephonic con- 
versations between Omaha and Denver. 
In addition to this, a third conversa- 
tion may take place—at the same time 
and over the same wires—between Den- 
ver and New York. While all of these 
telephonic conversations are taking 
place, eight telegraphic messages may 
simultaneously be sent over these cir- 
cuits, none interfering with the others 
nor with the telephone transmission. 

Some idea of the economic import- 
ance of this loading and phantom work 
may be gained when I state that the 
re-arrangement of the circuits on the 
new plan between New York and Chi- 
cago is being accomplished at a cost of 
$110,000. The improvement in efficiency 
in the transmission of speech thereby 
obtained and the additional improved 
circuit which phantoming gives to us 
would cost $1,600,000 if obtained in the 
ordinary way. 

With the loading coils and lightning 
arresters aS now constructed there is 
very little trouble due to the failure of 
the loading coils, and practically no 
trouble due to low insulation in the ar- 
resters. These latter are also con- 
structed in such a manner that there is 
practically no maintenance on them. In 
the early attempts to load aerial cir- 
cuits one of the chief difficulties arose 
from inability to protect the loading 
coils from lightning with an arrester 
which did not require an excessive 
amount of attention, and it was largely 
for this reason that the early attempts 
at aerial loading were a failure. 

At the present time the chief trouble 
on loaded circuits has been occasioned 
by low insulation due to leakage at the 
bridling points. This has been corrected 
by the adoption of the bridle-wire elec- 
trose insulator, which insures a break 
in the conducting path along the bridle 
wire, 


Phantoming.— The phantoming of 
non-loaded circuits involves, the use of 
phantom repeating coils on the com- 
ponent side circuits. These coils neces- 
sarily introduce a certain amount of 
transmission loss so that the efficiency 
of the side circuits is slightly reduced. 
The phantom circuit produced is, how- 
ever, considered more efficient than the 
original side circuits, and where phan- 
toming is adopted in the toll plant it is 
usual to arrange the traffic so that the 
long-haul connections will be put up on 
the phantom and the shorter-haul con- 
nections on the side circuits. 

Loaded Phantoms.—By properly ar- 
ranging the windings on the loading- 
coil cores, by observing extraordinary 
precautions in the manufacture and by 
constructing special coils arranged for 
four sets of windings, it is possible to 
phantom loaded circuits and to load the 
phantom thus produced. The impair- 
ment in the efficiency of the loading 
side circuits due to the introduction of 
the phantom loading coil is slight, and 
the loaded phantom has materially 
higher transmission efficiency than 
either of the side circuits. 

By the adoption of this phantom 
loading, the preliminary work on which 
is just being completed, one of the 
chief drawbacks to the extensive use of 
aerial loading will be overcome, and at 
the same time the range of transmission 
will be considerably increased. The 
limitation to loading which has existed 
in the past, due to inability to phantom 
the loaded circuits, has been due to the 
fact that it has been necessary to choose 
hetween the economies of phantoming 
with practically no increase in the 
transmission range, or to load the phys- 
ical circuits, thus extending their trans- 
mission range, and to provide addi- 
tional physical circuits to care for 
increased traffic. With phantom load- 
ing both benefits will be available. 

Superimposed Telegraph.—All of the 
long-distance toll lines are used for 
superimposed telegraph working. This 
applies also to phantom circuits. Both 
simplex and composite combinations 
are in use. Both involve grounded 
telegraph operation. In the first of 
these the two wires of a pair are used 
in parallel as a telegraph conductor, 
and in the second each wire is used as 
a separate telegraph circuit. Straight 
and duplex Morse working are in 
vogue, and while automatic keys are 
used to a considerable extent, there is 
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no present operation of high-speed ma- 
chine sending. The loading of circuits 
does not interfere in any way with 
their applicability for telegraph pur- 
poses except that it places a limitation 
on the maximum value of the telegraph 
current, 4. e., it is not possible to employ 
such currents as will magnetize the 
loading-coil cores. 

Cable in Connection With the Long- 
Distance Telephone Service.—Paper-in- 
sulated cables are employed for two 
purposes in connection with the long- 
distance telephone plant (this does not 
include the use of cables for toll switch- 
ing trunks). The first of these is for 
bringing open-wire toll lines into the 
centers of cities where it is not possible 
to install and maintain open-wire leads, 
and the second is for use between large 
toll centers where the volume of termi- 
nating traffic is such as to require a 
large number of circuits. Under these 
conditions it is economical to install 
underground toll cables for very con- 
siderable distances. For both classes of 
service the cables are invariably loaded. 

Toll Entering Cables.—Cables for toll 
entering purposes range in size from 
No. 16 (1.3 millimeters) to No. 13 B. & 
S. (1.8 millimeters) gauge conductors, 
depending upon the character of the 
open-wire toll lines, and are loaded 
light, medium or heavy, depending 
upon their length, upon whether the 
open-wires are non-loaded or loaded, 
and upon whether the toll switching 
trunks are non-loaded or loaded. As 
the number of circuits in the toll en- 
tering eables is always in excess of the 
number of toll lines to be brought in, 
considerations of the warranted ex- 
penditure for a given transmission 
gain, result in the cable conductors 
being somewhat smaller than those of 
the open-wire lines which they are to 
serve. In determining the proper gauge 
of any toll entering cable, this cable 
is so arranged as to be in cost-equilib- 
rium with the open-wire plant which 
it is to serve. 

Duplex Cables —At the present time 
practically all of the toll entering 
eables are of ordinary construction, 
that is, not arranged for phantom 
working. Duplex cables and proper 
loading coils for use on them have re- 
cently heen devised and are being in- 
stalled. The employment of such cables 
will make it possible to employ phan- 
toming of the open-wire nlant to full 
efficiency as it will remove the necessity 
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of placing the phantom repeating coils 
on the outer end of the toll entering 
cable by permitting the phantom cir- 
cuits to be carried into the toll office, 
as such, thus making all the wire avail- 
able for composite operation. 

Toll Cables.—Between certain large 
cities—for example, between New York 
and Philadelphia, New York and New 
Haven, Chicago and Milwaukee, Boston 
and Worcester, Boston and Broeckton— 
the volume of traffic is sufficient to war- 
rant the provision of special high- 
grade loaded cable circuits in under- 
ground conduit. At the present time 
these circuits are in cables of ordinary 
construction; that is, not arranged for 
phantom working, and are usually pro- 
vided with heavy loading. To provide 
the necessary transmission efficiency 
the cable conductors for the long-haul 
circuits are usually No. 14 (1.6 milli- 
meters), or No. 13 B. & S. (1.8 milli- 
meters) gauge. A certain number of 
smaller-gauge conductors for service to 
intermediate points are frequently in- 
corporated in the same cable sheath. 
The standard full-sized sheath is 2.625 
inches (66 millimeters), outside diam- 
eter, and the sheath thickness is 0.125- 
inch (3.2 millimeters). The paper-in- 
sulated conductors have a mutual elec- 
trostatic capacity of about 0.068 micro- 
farad per mile (0.042 per kilometer). 

In cases of this kind, where a large 
number of circuits are provided in a 
single sheath, special rapid operating 
methods are in vogue. The circuits are 
also employed for superimposed tele- 
graph working. 

Extension of Underground Working. 
—At the present time we are preparing 
to install an all-underground cable 
route from New York to Washington, 
a distance of 235 miles (378 kilometers) 
and from New York to Boston, a dis- 
tance of 235 miles (378 kilometers). 
The cable in these routes is to be of 
special duplex construction, that is, ar- 
ranged for phantom working, and both 
the side circuits and the phantom cir- 
cuits are to be loaded. The cable will 
be of standard size and will contain 
seven quads No. 10 B. & S. (2.6 milli- 
meters) conductors, eighteen quads 
No. 13 B. & S. (1.8 millimeters) gauge 
conductors, unphantomed, and eight- 
een pairs of No. 16 B. & S. (1.3 mil- 
limeters) gauge conductors unphan- 
tomed. The loaded No. 10 (2.6 mil- 
limeters) gauge physical and phan- 
tom circuits and the loaded No. 13 (1.8 
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millimeters) gauge phantom circuits 
will give a high grade of transmission 
from New York to Washington or Bos- 
ton, and the No. 13 (1.8 millimeters) 
gauge loaded side and non-phantomed 
circuits will give transmissions to inter- 
mediate points. No. 16 (1.3 mili- 
meter) gauge conductors will be used 
for short-haul service along the route 
and for telegraph operation. 

It will be seen that over the circuits 
of this cable, phantom working will be 
accomplished ; superimposed telegraph 
working will also be used, so that over 
two pairs of wires three independent 
telephone conversations may take place 
simultaneously, and at the same time 
eight telegraph messages may be sent, 
all without interference. 

Phantom Loading Coils —With the 
standard coils now in use it Is not pos- 
sible to secure efficient phantom work- 
ing. The coils have, however, been re- 
designed to eliminate this difficulty, and 
in the future all coils are to be manu- 
factured so that they may be employed 
on duplex cable. In the case of the 
New York to Washington and New 
York to Boston cables the associated 
side circuit and phantom loading coils 
will be mounted in the same pots, all of 
the cross-connecting being done at the 
factory. The plant force will, there- 
fore, have simply to connect the stub 
cable into the main cable. 

——e e 
Telephone and Telegraph in Switzer- 
land. 

The general use of the telephone and 
telegraph in Switzerland is due to the 
fact that excellent facilities for com- 
munications are provided. Practically 
every postoffice in the country 1s pro- 
vided with a public telephone and 
telegraph, and every community, no 
matter how remote, is supplied with 
both services. Rates are low, and every 
inducement is offered to the public to 
use the telephone and telegraph as 
means of communication. 

The telephone rates to subscribers 
for each call, for a conversation last- 
ing three minutes, are as follows: 
Within the city, town, or community 
in which the telephone is located, one 
cent; interurban calls, not exceeding 
thirty-two miles, six cents; not exceed- 
ing sixty-four miles, 10 cents; exceed- 
ing sixty-four miles, anywhere in the 
country, fifteen cents; for night ser- 
vice the last three divisions are four, 
six and nine cents, respectively. 
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The telegraph service is also inex- 
pensive, the rate being six cents for 
each telegram and half a cent per 
word, making the cost of a ten-word 
telegram eleven cents, or sixteen cents 
for a twenty-word message. 

The cost of administration of the 
telegraph and telephone service for the 
year was $2,222,000, and the receipts 
$2,223,000, leaving a balance of $1,000 
profit to the government. 

The total number of telegrams sent 
and received during 1909 was 5,202,- 
969, which are classified as follows: 
Within the Republic, 1,557,450; inter- 
national, 2,041,454; in transit, 1,104,- 
065. The percentages of business for 
the year is classified as follows: Tele- 
grams for the federal and local gov- 
ernments, 1.96; for the various stock 
exchanges, 2.81; commercial, 36.05; 
private, 58.18; the press, 1.0. 

The telephone statistics give the fol- 
lowing for the year: Local calls, 41,- 
417,376; interurban or long-distance 
calls within the country, 8,879,537; in- 
ternational calls received, 259,095; 
sent, 253,354; international calls for 
which no fees were charged, 140,600. 
Total interurban and international 
conversations, 9,532,586; total conver- 
sations, 50,949,962; telegrams trans- 
mitted by telephone, 391,719; total 
telephonic communications for the 
year, 51,341,681. The population of 
Switzerland being about 3,500,000. the 
foregoing service shows that there 
were one and one-half telegrams and 
about fifteen telephone communica- 
tions per capita during the year. 

0 
Telephone Cable to Prince Edward 
Island. 

Telephone communication between 
Prince Edward Island and the other 
maritime provinces of Canada is now 
established. A second cable has been 
laid across Northumberland Strait, 
from Cariboo Island, to Wood Island, 
near Charlottetown. The distance is 
about thirty-five miles. This new cable 
carries telegraph and telephone wires. 
For the present direct telephone com- 
munication is limited to points between 
Prince Edward Island and the larger 
cities in New Brunswick and Nova 
Scotia. Communication between Char- 
lottetown and points in the United 
States is possible only by repeating 
messages at St. John, New Brunswick, 
and Halifax, N. S. 
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THE REGULATION OF RATES BY 
PUBLIC-SERVICE CORPORA- 
TIONS. 


AN IMPORTANT DECISION BY THE SUPREME 
COURT OF THE STATE OF OKLAHOMA 
INVOLVING THE REASONABLENESS OF 
RATES CHARGED BY TELEPHONE COM- 


PANY, 


In the case of the State of Oklahoma 
and others against the Pioneer Tele- 
phone and Telegraph Company, operat- 
ing a local telephone exchange at 
Enid, and toll and long-distance lines 
to other parts of the state, the Supreme 
Court has handed down an important 
decision, involving the reasonableness 
of rates charged by a telephone com- 
pany apparently establishing the law 
governing regulation of rates by pub- 
lic-service corporations in that state. 

The case reached the Supreme Court 
from the Corporation Commission of 
that state and the opinion and deci- 
sion of the Supreme Court involved a 
discussion of the question of the valua- 
tion of the property, the right and obli- 
gation to create a depreciation reserve 
fund and the rate of return, these three 
questions being the subject of conten- 
tion between the Company and the 
Commission. 

The Supreme Court of Oklahoma fol- 
lowed closely the decisions of the Su- 
preme Court of the United States in 
the recent Consolidated Gas Company 
ease and the Knoxville Water Com- 
pany case and is along most conserva- 
tive lines, which must give great com- 
fort and encouragement to all investors 
interested in public service corpora- 
tions operating within the State of Ok- 
lahoma. 

Adopting a ruling of the Supreme 
Court of the United States that the 
present value of the property used in 
furnishing the service is a basis upon 
which to measure the reasonableness 
of the rates in question, the Supreme 
Court held that in valuing the prop- 
erty of a publie service corporation 
dedicated to the use of the public, such 
valuation should not be limited to the 
value of the physical tangible proper- 
ties so used but must include the value 
of the property as a ‘‘going concern.”’ 
The court said upon this point, among 
other things: 


“There is no contention that any value 
on account of unexpired franchise or for 
good-will should be added to the reproduc- 
tive value in order to ascertain the present 


value, but it is contended that by reason 
of the fact that appellant’s plant has an 
established system of operation, has at pres- 
ent customers sufficient in number to pay 
the operating expenses and annual depre- 
ciation and some profit, it has a value 
beyond the mere cost of reproducing the 
plant. This element of value contended for 
has been generally referred to by the au- 
thorities as the ‘going concern value,’ or 
‘going value.’ ~ 

“It is apparent, however, that a complete 
telephone plant, without a single subscriber, 
or with but few subscribers, is less vdluable 
to both the owner of the plant and to the 
members of the public it serves than the 
same plant with large patronage. The more 
people a subscriber can communicate with 
over a telephone exchange, the more service, 
as a general rule, is such exchange to him; 
and it is only when such exchange has sub- 
scribers that the property of the owner ín- 
vested therein has an earning power. But 
subscribers are not obtained without ex- 
penditure of money, labor and time, during 
which the capital invested in the plant 
earns nothing and often fails to pay oper- 
ating expenses. 

“During the term of development there is 
a loss of money actually expended and of 
dividends upon the property invested. How 
shall this be taken care of? Must it be 
borne by the owner of the plant? Or by 
the initial customers? Or shall it be treated 
as part of the investment or value of the 
plant, constituting the basis upon which 
charges shall be made to all customers who 
receive the benefits from the increased serv- 
ice-rendering power of the plant by reason 
of these expenditures? It seems that the 
last solution is the original, just and cor- 
rect one. If rates were to be charged from 


the beginning so as to cover these expendi- 


tures and earn a dividend from the time a 
plant is first operated, the rate to the first 
customers would be in many instances, if not 
in all, so exhorbitant as to be prohibitive 
and would be so at the time when the plant 
could be of least service to them. On the 
other hand, the public cannot expect as a 
business proposition or demand as a legal 


right that this loss shall be borne by him 


who furnishes the service, for, investors in 
public service property make such invest- 
ments for the return they will yield; and, if 
the law requires that a portion of the 
investment shall never yield any return, 
but shall be a total loss to the investor, 
capital would unwillingly be placed into 
such classes of investments; but the law, 
in our opinion, does not so require. Private 
property can no more be taken in this 
method for public use without compensa- 
tion, than by any other method. When the 
use of the property and the expenditures 
made during the non-expense paying and 
non-dividend paving period of the plant are 
treated as an element of the value of the 
property upon which fair returns shall be 
allowed, then the burden is distributed 
among those who receive the benefits of 
the expenditures and the use of the prop- 
erty in its enhanced value.” 

Applying this ruling to the case before 
it, the Court added a sum equal to twenty 
per cent of the value of the physical prop- 
erty of the Company as a “going concern” 
value. 

Upon the question of depreciation the 
Commission held that a sufficient allowance 
for current maintenance would be suffi- 
cient, while the company contended that 
there must be created a depreciation reserve 
fund to take care of depreciation which 
could not be taken care of by current main- 
tenance repair and that this fund should be 
taken from the gross earnings of the Com- 
pany. The Supreme Court approved of the 
position of the company in this question, 
saving, among other things: 

“All the evidence is to the effect that there 
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ig at all times going on in a plant of this 
character a depreciation that cannot be 
overcome by repair. It is rare that any phys- 
ical property impaired by time and use 
can be so repaired as to be the equivalent 
of the same property new. There comes a 
time in the life of physical units when they 
carnot be made usable by repair, and they 
must be discarded and replaced by new 
properties which requires the expenditure 
of capital.” 


Upon the question of the rate of re- 
turn the court follows the ruling of the 
United States Supreme Court in the 
Consolidated Gas Company case, and 
while it does not undertake to say 
what is a reasonable rate of return, it 
does say practically that the legal rate 
of interest allowed by the laws of the 
state would be the minimum rate of 
return, and that the maximum rate of 
return would depend upon the charac- 
ter and location of the enterprise, in- 
timating that such a maximum would 
be higher in the cities and State of 
Oklahoma than it would be in the most 
settled part of the country. 

—__—_~--—___— 
Independent Telephone Companies 
May Unite. 

According to recent reports the inde- 
pendent telephone companies in the 
United States may be combined into 
an immense system which will rival 
the American Telephone & Telegraph 
Company in extent. J. P. Morgan & 


Company are at the head of the move-. 


ment. 

Tentative propositions from the Mor- 
gan house are under consideration by 
the leading local and long-distance 
companies operating between the Hud- 
son River and Denver, and a definite 
proposition will be submitted to in- 
vestors interested on February 1. 

Negotiations have already been 
opened with the Kinloch Telephone 
Company, of St. Louis, Kansas City 
Home Telephone Company, Jophn 
Home Telephone Company and long- 
distance companies of New York, Penn- 
svlvania, Ohio, Michigan, Wisconsin, 
Indiana, Illinois, Missouri, Kansas and 
Colorado. The idea of consolidation 
includes the operation of a trunk line 
from northern New York to Denver 


via St. Louis, Kansas City and Omaha. 
——— eo 


Antenna for Flying Machine. 

In Farman’s experiments on radio- 
telegraphy from his flying machine, he 
uses as antenne two fine wires which 
trail behind the aeroplane for 200 
yards, being supported only at one 
end. 
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ing manner: 
erecting department the engine is re- 
ported to the power and testing depart- 
ment. As soon as properly adjusted the 
engine is run to the yard where the 
traction gear is thoroughly tested. The 
engine then goes to the power house, 
where it passes the belt test for actual 
horsepower. After a few hours’ run 
on the belt the test card is made by 
running the engine with a thirty kilo- 
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A NOVEL POWER PLANT. 


` BY C. V. HULL. 


The Hart-Parr Company, Charles 
City, Iowa, manufacturer of gas trac- 
tors, has recently added a new power 
house to its plant. In this plant the 
company continues its policy of gener- 
ating power with the engines while 
they are being tested. The forty-five 
horse-power tractor is the one referred 
to in this article, though both thirty 
and eighty-horse-power engines are 
tested in the same manner. While be- 
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watt showing at the wattmeter. The 
generator belted to the engine is cut 
in on the line during the entire time 
that the engine is being tested in the 
belt. Thus power is generated to ad- 
vantage for as soon as one engine is 
tested another takes its place and as- 


sists in power and light generation. 


The dynamos are of various types of 


forty and fifty kilowatts capacity. Al 
are run shunt wound, without making 
any effort to use the compounding. 
This is done that each machine may be 
easily put in or taken out of service 
and to save any complication at the 
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SWITCHBOARD IN HART-PARR POWER PLANT. 


ing run in the belt in the power house, 
test cards are made on the wattmeters 


and the power used throughout the 
plant is generated. 


The test is carried on in the follow- 
When finished by the 


switchboard. The voltage varies from 
220 to 250 volts under ordinary condi- 
tions. 

Two generators of twenty-five-kilo- 
watts capacity are direct connected for 
a balance set and have been in contin- 
uous service nearly a year. 

The advantage of the shunt-wound 
machines is evident when changing en- 
gines. The tested engine is cut out, 
unblocked, unbelted and run out on its 
own power. The tested engine then 
goes out for shipment and an untested 
engine is run in, belted, blocked, and 
cut in on the load with a small load 
until it is warmed up and adjusted. 
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Then more load is added until the en- 
‘gine seems to be in condition for the 
full load test. It is evident that it 
would be rather difficult to do this with 
compound machines and equalizer. 

The switchboard recently installed 
consists of nine panels for engines and 
one distributing and balancer panel. It 
was furnished by the F. Adams Com- 
pany and put in under the direction of 
the company. It is made of blue slate 
and all parts are back connected. Each 
generator panel has one switch for cut- 
ting in on the busbars, one rheostat 
handle, one Weston voltmeter, one 
Weston ammeter, one Bristol (30 to 70 
kilowatt) wattmeter, one circuit-break- 
er and one pilot lamp. 

The distributing panel has one 
Thompson integrating meter, one Bris- 
tol recording wattmeter, one power and 
one lighting switch on the upper part. 
The lower part has switches for two 
balancer sets, each set having one field 
switch, one switch for the line, and one 
for cutting out the starting rheostat 
and cutting in the neutral. The field 
switch for the direct-connected set is, 
however, on No. 400 panel and is tied 
in because some trouble was experi- 
enced on account of inexperienced men 
pulling it before the main switches were 
pulled. The two plates and handle 
shown at the bottom are for starting 
rheostats for the balancers. These 
have not as yet been installed and a 
large rheostat, not shown, is used for 
both balancers. 

It will be noted that the engines are 
generating current during the entire 
belt test, the shunted dynamos allow- 
ing the load to be divided as best suits 
the engines. The simple switchboard 
makes it easy to handle. The printed 
Instructions for the board are seen just 
at the left of the main-line wattmeter. 
Any engine can be very quickly taken 
out of service. The cards on the watt- 
meters seldom show more than a ten- 


minute period for changing engines. 
The test card or chart must show over 
thirty kilowatts for one hour. The 
cards or rather charts are changed 
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every morning at 7:30, and every time 
an engine is changed. Thus there is a 
complete record of the performance of 
each engine during the belt test. These 
cards are filed with all other data re- 
ferring to the particular engine. 

One of the dynamos is hung on a 
frame designed for the purpose so that 
it may be connected to a dead load and 
used at the same time as dynamometer. 
This machine is used for special test- 
ing, as the instrument and beam read- 
ings may be taken and a double check 
had by reference to the efficiency curve. 

—_—_____#---@—_____ 


Rothesay Dock Installation—Electric 
vs. Hydraulic Machinery. 

For the past three years there has 
been operating at the Rothesay Dock 
on the River Clyde, for the Clyde Navi- 
gation Trustees, a complete electric 
dock equipment, and a valuable ac- 
count of the experience obtained with 
this installation has been given before 
the Institution of Mechanical Engi- 
neers in London (January 20). The ap- 
pliances already erected consist of 2 
thirty-two-ton coal hoists; 18 four-ton 
cranes; 27 one-ton capstans; 2 eight- 
een-foot tipping turntables; 2 five-ton 
pierhead capstans; an underground 
distribution system, and an electric 
lighting installation. The undertaking 
has its own _ generating station 
equipped with two 450-brake-horse- 
power high-speed triple-expansion en- 
gines driving continuous-current gen- 
erators; a third like set is now erect- 
ing, and there is a 120-kilowatt light- 
load set. Two further thirty-two ton 
coal hoists and turntables, two 4.5-ton 
transporters, three four-ton cranes 
and twelve capstans are now being 
added. 

The relative positions of electric and 
hydraulic power for the operation of 
dock equipments, viewed in the light 
of three years’ working of the forego- 
ing installation at Rothesay Dock, are 
described as follows by Walter Dixon 
and George H. Baxter, the authors, 
who carried out the scheme for the 
trustees: 

First, as to reliability, which is the 
keynote of all dock machinery, it is 
stated that at Rothesay Dock, where 
electric power alone is available and 
where coal hoists, cranes, capstans, 
turntables and other machinery are in 
constant operation, no stoppage due to 
electrical causes has occurred to inter- 
rupt the regular working of the dock. 


The various docks on the Clyde being 
tidal, dock-gates and sluices are not re- 
quired, but the successful application 
of electrical power to swing and rolling 
lift (Scherzer) types of bridges, the 
uninterrupted working of which is es- 
sential, clearly demonstrates the relia- 
bility of electric power for such work. 
If any additional testimony to the me- 
chanical strength and reliability of 
electrical plant is required, it is to be 
found in the many thousands of horse- 
power installed to operate rolling mills, 
than the demands of which nothing 
can be more severe. 

In respect of economy it is admitted 
that Where cranes are working under 
ideal conditions for hydraulic power— 
that is at full load—there is nothing 
to choose between the systems, but as 
the conditions are rarely or never met 
with in actual working, the advantage 
is with electric cranes. Electric coal- 
hoists have been shown to be more 
economical than hydraulic hoists, and 
electric capstans much more so. 

Next, as to adaptation, it has been 
suggested that in order to secure the 
advantage of adopting the power best 
suited to the appliance operated, a 
dock might be equipped with a com- 
bination of both forms of power, but 
obviously such a compromise has many 
objections, and it would appear quite 
unnecessary since electric power has 
now been proved to be quite reliable 
and economical for working all dock ap- 
pliances, a feature not possessed by hy- 
draulic power. This, together with the 
fact that the current for lighting is 
also produced by the electric plant, re- 
sults in a better load factor and a con- 
sequent reduction in generating cost. 

Respecting storage of energy, it has 
always been charged against electric 
power that the system possesses no 
equivalent to the hydraulic accumu- 
lator, the main function of which is to 
equalize the demands upon the power 
station so that a comparatively small 
prime-mover may be employed. The 
plant at Rothesay Dock consists of an 


_ entirely new combination arranged by 


Messrs. Dixon and Baxter for the first 
time, in which an engine of 450-horse- 
power normal rated output supplies 
power for an aggregate of 936 horse- 
power in the generators, which power 
is utilized for all requirements of 
power and lighting. 

It is difficult to form a comparison 
as to cost of generating station plant, 
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as the design and equipment of each 
station has to be arranged to suit local 
and other conditions. It is probable, 
however, that there need be no appre- 
ciable difference in the capital cost of 
an electric and hydraulic station when 
fully equipped for the complete dock 
installation of power and lighting. 

The initial capital expenditure for 
the distribution system is probably 
about the same. Whatever the life of 
hydraulic pipes may be, that of» an 
electric system as installed at Rothesay 
Dock will be as long, and the scrap 
value considerably more. The risk of 
fire with hydraulics is, of course, non- 
existent, with a properly installed elec- 
tric svstem it may also be regarded as 
practically so. 

Messrs. Dixon and Baxter submit 
that by the Rothesay entirely electric- 
ally equipped dock they have shown 
that apart from the admitted advan- 
tages of electric power, the relative 
positions of electric and hydraulic 
power are now: (1) Electric and hy- 
draulic systems are equally reliable. 
(2) The cost of working with electric 
and hydraulic power is equal at full 
load, but under variable and low con- 
ditions electric power is cheaper. (3) 
Eleetric power has now the equivalent 
of the hydraulie accumulator. (4) 
Electric power can be applied to all 
dock appliances, and has greater flexi- 
bility than hydraulic power. 

—— et 
Facilities for Extending Foreign Trade. 

The Bureau of Manufactures, De- 
partment of Commerce and Labor, 
Washington, D. C., is establishing a 
file of the names of American manu- 
facturers and traders, for use in dis- 
tributing information which reaches 
it from time to time in regard to for- 
eign trade. Those who desire to avail 
themselves of the facilities thus of- 
fered for extending their trade abroad 
should send to the bureau their 
names and advise it as to the class of 
business in which they are engaged. 

e 


Coal Production of the United States. 


The total coal production of the 
country is in round numbers about 
795,000,000 long tons per annum of an- 
thracite, and approximately 350,000,- 
000 tons of bituminous, the estimated 
value at the mines being, of anthracite 
about $160,000,000, and of bituminous 
approximately $400,000,000. 
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Illinois Electric Railways Association. 

In order that steps might be taken 
toward the organization of a perma- 
nent society for the good of the elec- 
tric-railway interests of Illinois, rep- 
resentatives of various interurban rail- 
roads in the state met on January 19, 
at the Great Northern Hotel, Chi- 
cago. About thirty men were present, 
representing twenty interurban rail- 
way companies. i 

The present meeting was in further- 
ance of a meeting called some time ago. 
At this preliminary meeting circulars 
were sent out to the various roads and 
their interest was as far as possible 
stimulated in this way. These facts 
were mentioned in a preliminary talk 
made by G. W. Quackenbush, who act- 
ed as chairman, and through whose ef- 
forts the meeting was brought about. 
There had, he stated, been a former. 
association of this nature, which was 
organized about six years ago, and 
which was later dissolved. The mem- 
bers of that body were as follows: 
Joliet & Southern Traction, Illinois 
Traction, Aurora, Elgin & Chicago 
Railroad, Bloomington & Pontiac, El- 


gin & Belvidere Electric, Chicago, Au- 


rora & De Kalb, De Kalb & Sycamore 
and Chicago & Milwaukee Electrice Rail- 
way companies. 

The original society was in the na- 
ture of a clearing house for mileage 
books, and seemed on the whole to have 
been quite successful during its life. 

The members present at the organi- 
zation meeting of the society were in- 
vited by letters which were decided on 
at a former meeting, and which stated 
the need for and the aims of such an 
organization. 

Following the reading of the minutes 
of the preliminary meeting several 
talks were given relative to the pro- 
posed work of the body. 

C. D. Emmons, of the Central Elec- 
tric Railway Association, spoke regard- 
ing the history of his Association and 
the manner in which the present or- 
ganization was formed from societies 
of a similar nature in Michigan, Indi- 
ana, Ohio and Kentucky, whieh states 
are now included. There are at pres- 
ent fifty-two member companies, and 
each of the meetings has from 125 to 
150 members in attendance. Mr. Em- 
mons dwelt on the advantages of the 
larger Association and invited the new 
Ilinois body to join it and share the 
advantages of its wider field. The 
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members would obtain great benefits 
both from a business standpoint and 
because of the broader view secured in 
this way. 

F. I. Hardy, who also represented 
the Central Electric Railway Associa- 
tion, spoke further of the advantages 
gained as regarding traffic. In the field 
of the Central Electric Railway Asso- 
ciation agents sell through tickets, and 
in many cases send through cars over 
the allied roads, which are advantages 
that should not be overlooked. 

Consideration of the matter of join- 
ing forces with the Central Electric 
Railway Association was also urged by 
A. A. Anderson, general manager of 
the Springfield Consolidated Railway 
Company, who made a motion that a 
committee be appointed to confer with 
a similar committee from the Central 
Association. : 

In order that the organization might 
be made more definite, temporary off- 
cers were named, who were announced 
by J. R. Blackhall, chairman of the 
nominating committee to be H. E. 
Chubbuck, president, and C. E. Flen- 
ner, secretary. Owing to Mr. Chub- 
buck’s absence, Mr. Quackenbush was 
made president pro tem. 

Other committees named were as fol- 
lows: Executive Committee, A. E. Fa- 
ber, A. A. Anderson, C. F. Handshy, 
M. E. Sampsell and J. R. Blackhall; 
Committee on Constitution and Bv- 
Laws, G. W. Quackenbush, L. D. Fisher 
and T. F. Grover. A committee of three 
was also appointed for the purpose of 
conferring with a committee from the 
Central Electric Railway Association 
regarding the matter of affiliating with 
that body. Members of this committee 
are: H. J. Vance, C. H. Cox and B. E. 
Merwin. 

A committee composed of Messrs. 
Hewitt, Sampsell and Iandshy eon- 
ferred for the purpose of finding a suit- 
able name for the Association and de- 
cided that it should be ealled the Illi- 
nois Electric Railwavs Association. 

A meeting will be held on Friday, 
February 17, at the Great Northern Ho- 
tel, for the purpose of organizing a 
permanent body. — 

——_s--o___—_— 
Exports of Copper. 

Exports of copper for the week end- 
ing January 19 amounted to 7,494 tons. 
Sinee the first of the month the figure 
given is 20,995 tons, as compared with 
16,405 tons for last year. 
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Wood Preservers’ Association. 

The seventh annual convention of 
the Wood Preservers’ Association was 
held at the Auditorium Hotel, Chicago, 
on January 17, 18 and 19. The meet- 
ings were well attended and an inter- 
esting program of papers was present- 
ed and discussed. These related chief- 
ly to the preservative treatment of tim- 
bers for railroad ties. 

Among these papers were the follow- 
ing: ‘‘Is the Covering of Retorts Eco- 
nomical and Practical,’’ by R. W. Yar- 
brough; ‘‘ Difficulties Encountered in 
the North That Plants Located in the 
South Do Not Have to Contend With,” 
by Andrew Gibson; ‘‘Should Sawn and 
Hewn Ties of the Same Kind of Tim- 
ber and of the Same Degree of Sea- 
soning Be Treated In the Same Cvlin- 
der Load,’’ by H. J. Whitmore; ‘‘Pil- 
ing of Timber,” by J. H. Waterman; 
‘On the Feasibility of Grouping Tim- 
bers for Treatment,” by W. F. Goltra; 
two papers on ‘‘What Penetrations 
Are to Be Expected With the Different 
Amounts of Preservative Usually 
Specified,” by David Allerton and by 
R. L. Allardyce; ‘‘Some Results Ob- 
tained in This Country in Prolonging 
the Life of Railway Cross-Ties by Pre- 
servative Treatment, as Shown by the 
Records That Have Been Kept—aA Bet- 
ter Method of Keeping. These Rec- 
ords,’’ by F. J. Angier; ‘‘Treating Ties 
Along the South Atlantie Coast,” by 
William A. Fisher; ‘‘Wood Supply in 
Relation to Timber Preservation,’’ by 
E. A. Sterling; ‘‘General Review of 
Timber Treating in This Country With 
Special Reference to Causes That Have 
and Are Retarding Its More Universal 
Adoption,” by J. T. Logan; ‘‘ What 
Per Cent of Creosote Oil Can Be With- 
drawn From Wood, by Subsequent 
Vacuum,” by ©. D. Chanute: ‘‘As- 
phaltic Oils as Applied to the Treat- 
ment of Railroad Ties,” by F. W. Cher- 
rington. 

—eoe 
Electrical Exposition at Chattanooga, 
Tenn. 

On the completion of the plant of 
the Eastern Tennessee Power Company 
at Iale’s Bar on the Tennessee River, 
and the one at Parkersville on the 
Ococe River, an electric celebration 
will be held at Chattanooga. The ex- 
position will include a brilliant light- 
ing of the streets and electrically 
operated machinery is also to be 


shown. 
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New Electrical and Mechanical Apparatus and 


Turbine-Driven Centrifugal Pumps in 
Power House. 

A pumping apparatus which is find- 
ing an increased number of uses is the 
centrifugal pump direct connected to a 
steam turbine. The compactness of 
such an installation is shown in the ac- 
companying illustration of a centrifugal 
pump direct connected to a Terry 
steam turbine and mounted on a com- 
mon base. These units are manufac- 
tured by the Terry Steam Turbine 
Company, Hartford, Conn. 


Appliances. 


throw away the exhaust steam en- 
tirely. 

Where large condensing units are 
employed and the basement space is 
limited, the small dimensions of the 
turbine-driven pump enable it to be 
placed in almost any available place, 
very often directly under the con- 
denser itself. This is, of course, par- 


ticularly true of hot-well pumps, but 
in many cases the circulating pumps 
have also been arranged in this fashion. 

Although the field for these units in 


since the troubles which cropped out 
in the first installations of this char- 
acter have been practically remedied. 
If a sufficient suction head is available 
on a pump, say three or four feet, care 
is taken to insure tightness, and a dis- 
charge head of twenty-five to thirty 
feet is provided, these units will oper- 
ate satisfactorily under all conditions 
of load. The rapid fluctuations often 
experienced on the main units of a cen- 
tral station cause very rapid changes 
in the total water rate and consequent 


Space considerations are often of the 
highest importance in the power house 
and the compactness of the turbine- 
driven centrifugal is an added argu- 
ment in its favor, and the fact that 
high rate speeds and consequently 
smaller sizes may be used in many 
eases gives it a great advantage. 

The thermal efficiency of the turbine 
as a prime mover compares favorably 
with the reciprocating engine, but this 
feature is rarely of importance be- 
cause of the extensive use of exhaust 
steam from auxiliaries for heating the 
feed water. As compared with the re- 
eiprocating outfit, the exhaust steam 
from the turbine may be used in an 
open heater without danger of carry- 
ing oil over to the boilers, whereas 
with reciprocating units it is gener- 
ally considered more advisable to use 
them with closed heaters or else to 


TURBINE-DRIVEN CENTRIFUGAL PUMP. 


power house design is very broad, there 
are two main uses to which they are 
particularly applicable—in connection 
with condensers and for boiler feeding. 
For circulating the water for a surface 
condenser the pump should be able to 
handle large quantities of water at 
comparatively low head and medium 
speeds. The large capacity of a tur- 
bine-driven centrifugal and its small 
size are important advantages for this 
class of service. The operation is in 
general steady, as the rate of flow of 
the condensing water is never altered, 
regardless of the load on the main unit. 
A steam turbine with its close regula- 
tion is well adapted to run satisfac- 
torily under this steady load with 
practically no attention whatsoever be- 
yond occasional oiling. 

Centrifugal wet-vacuum pumps are 
becoming much more common of late, 


speeding up and slowing down of the 
wet-vacuum pump. The flexibility of 
the direct turbine-driven centrifugal is 
of vast importance in such cases. 

In the accompanying illustration 
is shown a five-stage centrifugal 
pump manufactured by the Platt Iron 
Works, for boiler feed purposes, di- 
rect connected to a Terry steam tur- 
bine. This particular unit is one of 
eight installed in a large power house 
in which there are no reciprocating 
boiler feed pumps at all, reliance hav- 
ing been placed entirely on the newer 
type. 

The use of centrifugal pumps for 
feeding boilers is growing rapidly in 
favor, high pressures being obtained 
by the multiplication of stages and ca- 
pacity by high speeds. Pressures up 
to 270 pounds have been handled by 
five-stage pumps with a capacity of 
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anywhere from 500 to 1,500 gallons 
per minute. Both turbine and pump 
being so simple in design, wearing 
parts are reduced to a minimum and 
the cost for repairs, oiling and attend- 
ance consequently very much dimin- 


ished. 
The centrifugal pump is now accept- 
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Switchboards for Japan. 

Two switchboards of considerable 
size have lately been built by the Gen- 
eral Electric Company, Schenectady, 
N. Y., for the Kyoto Municipal Water 
Works, Japan. 

The generating station board is 
shown in Fig. 1. It is forty feet long 
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FIG. 3.—DIAGRAM OF TRANSFORMER CONNECTIONS. 


ed as a standard design for fire pumps, 


many large installations of this char- 
acter having been made within the last 
few years. Fire service ig always 
emergency service and this means abil- 
ity to start up quickly at any time. 
When the pump is properly primed— 
a very simple matter to provide for— 
it is only necessary to open the throt- 
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FIG. 1.—SWITCHBOARD FCR MUNICIPAL WATER WORKS, JAPAN. 


tle valve of the turbine to get results. 
To obtain full rated pressure and ca- 
Pacity it is merely a question of get- 
ting up to rated speed. 

Various methods of priming the 
pumps are in use and the popular 
method in power-plant practice is to 
Place a foot valve on the end of an 
intake pipe, this insuring the pump 
being floated when it is desired to start 
up. 


and consists of twenty-four three-sec- 
tion marble panels, supported on a pipe 
framework. This framework also car- 
ries the oil switches, disconnecting 
switches, instrument transformers and 
several sets of busses. 

The station equipment controlled 
from this board consists of two 125- 
volt, 125-kilowatt turbo-generators ; 


FIG. 2.. 


five three-phase, 6,600-volt, 1,500-kilo- 
watt, sixty-evele turbo-generators ; three 
6,600-volt, three-phase outgoing lines 
to substation; one bank of 6,600/3,500- 
volt transformers; seven three-phase, 
4,500-volt feeders; and three three- 
phase, four-wire, 3,500-volt feeders. 
Each exciter has a triple-pole, dou- 
ble-throw switch and a double set of 
busses so arranged that either exciter 
can be used to excite the generator 
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fields, while the other is used for sta- 
tion lighting and auxiliary power. 

The alternating-current generator 
panels, in additon to the usual instru- 
ment and synchronizing equipment, 
have reverse-current relays for auto- 
matically tripping the oil switches on 
a reversal of current which might re- 
sult from a short circuit in the wind- 
ing of the generator or from a failure 
of the prime mover. 

The panels controlling the different 
lines and feeder circuits are equipped 
with inverse time limit overload relays 
in connection with automatic oil 
switches in addition to the indicating 
instruments. i 

Continuity of service was considered 
of primary importance in the design of 
this switchboard, and to insure this an 
arrangement of spare equipment, as 
illustrated in Fig. 3, was adopted. For 
the transformer bank, consisting of 
three 750-kilowatt single-phase units, 
one spare transformer of the same ca- 
pacity was installed to take the place 
of any disabled unit. These four trans- 
formers are connected through trans- 
fer switches on the primary and sec- 
ondary sides to enable the operator to 
disconnect any unit and connect the 
spare for service in the shortest pos- 


sible time. 
Spare oil switches for both the three- 
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ARRANGEMENT OF SWITCHING APPARATUS. 


phase, three-wire and the three-phase, 
four-wire feeder systems connects the 
main feeder bus with a set of emer- 
gency busses to which any feeder cir- 
euit can be connected through transfer 
switches. The feeder o`l switches are 
provided with disconnecting switches 
on each side and can be taken out of 
service for inspection and cleaning 
without interrupting the service of the 
circuit. 
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New Type of Oil Switch. 

Allis-Chalmers Company has recently 
brought out a new type of oil switch 
designed for either switchboard or wall 
mounting, for pressures of 3,300 volts 
and under, and in capacities up to and 
including 600 amperes. They are fur- 
nished with or without automatic trip- 
ping features, as may be desired. These 
switches are of the vertical up-break 
type, a construction which the com- 
pany has found very desirable because 
of the fact that maximum depth of oil 
is secured at the point of rupture of 
the circuit. 

The construction of the whole appa- 


INTERIOR OF NON-AUTOMATIC OIL SWITCH. 


ratus 1s very simple, durable and com- 
pact. The oil tank is made of east iron 
and constitutes the main frame of the 
switch. It has a cast-iron cover, which 
is held in place by hinged bolts and 
thumb screws and which holds a felt 
packing ring tightly in place, so that 
practically no dust can get in or oil 
escape from the case. The level of the 
oil in the case is shown by an indi- 
cator on the outside and provision is 
made for drawing off the oil by means 
of a drain pipe. 

The working parts of the switch, in- 
cluding the stationary and bridging 
contacts, are made in a unit, which is 
conveniently removable from the tank 
without disturbing the leads or connec- 
tions. This is shown in one of the ac- 
companying photographs. An inter- 
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lock is provided so that the switch 
unit cannot be removed from, or in- 
serted in, the tank unless the contacts 
are in the ‘‘open’’ position. The con- 
tacts are so arranged that a rubbing 
action takes place when they are 
brought together, tending to keep them 
clean and to squeeze out the film of oil 
between them. Auxiliary removable 
arcing contacts are provided which 
break after the main contacts have 
spread approximately one-quarter of 
an inch. 

When the automatic tripping feature 
is applied, three tripping coils, for the 
three-pole automatic switch, are ar- 


ranged for connection to three series 
transformers which are furnished with 
the switch. This construction affords 
absolute protection under all circum- 
stances. The two-pole switches are 
provided with one series transformer 
and the four-pole switch with two. The 
tripping mechanism is rugged in con- 
struction and at the same time sensi- 
tive to overload conditions and posi- 
tive in its action. The switches are 
calibrated for from 80 to 160 per cent 
of the rated current of the switch. 
Allis-Chaliners Company claims many 
advantages for this switch over the 
usual type, some of which are as fol- 
lows: The switch unit can be removed 
and taken to an adjacent bench, where 
a thorough inspection and all necessary 
adjustments can be made with good 


with less disturbance. 
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light. The switch units of any one size 
are absolutely interchangeable, so that 
an extra switch unit can be placed in 
the case while one which has been in 
operation is removed, if this procedure 
is desirable. 

With these oil switches the arc is 
drawn at a point of greater depth of 
oil than the usual construction permits. 
This avoids a common fault of throw- 
ing oil when the switch is open under 
a heavy overload or short circuit and 
affords a greater breaking capacity 
The tripping 
coils and automatic features of the 
switch are entirely enclosed and pro- 


SWITCHBOARD MOUNTING—NON-AUTOMATIC OIL SWITCH. 


tected within the case, while at the 
saine time they are easily accessible for 


inspection. 

— ep 
Incandescent Lamps Exported from 
Austria-Hungary. 

A report from Consul General 


Charles Denby, at Vienna, states that 
in 1909 Austria-Hungary exported 
20,000,000 incandescent lamps, worth 
$516,343, over half going to Germany 
and European Russia, other principal 
destinations being Italy, Great Britain, 
France, Mexico, Argentina, Roumania, 
and Holland. 

The total amount of shipments to 
Germany, including Hamburg and Bre- 
men, exceeded $260,000 worth, the 
Russian demand amounting to approx- 
imately $170,834. 
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A New Section Insulator. 

To meet the demand for a sturdy 
trolley-line section insulator, so con- 
structed that all of its wearing parts 
can be readily renewed, the Westing- 
house Electric & Manufacturing Com- 
pany has developed a new form which 
will be known as the type ‘‘KB.’’ It 
is apparent from Fig. 1 that very rug- 
ged construction has been adopted. 
On test it is found that No. 4/0 phono- 
electric wire can be broken ‘‘on a jerk’’ 
without any sign of failure in any part 
of the KB insulator. ` 

The tension is taken by two hickory 
bars, each having a section of 0.88 by 
3 inches. Vertical slots are provided 
in these, as shown in Fig. 1, and pro- 
jections from the end castings engage 
in the slots. The stress is thus trans- 
mitted to the hickory bars without the 
bolts assuming any shearing stresses. 
The bolts serve only to clasp the end 
castings to the bars. 

Sherardized malleable-iron caps in- 
close the ends of the hickory bars and 
protect those members against splitting 
and also from injury from ‘‘wild” trol- 


ley wheels. The renewal bronze ap- 


proaches are identical with those used 
on Westinghouse Detroit frogs. They 
have sufficient length to be flexible and 
they effectively prevent wear or erys- 
tallization of the trolley wire. When 
worn out the approaches can be re- 
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longitudinally. Before being driven 
into position they fit the trolley wire 
with a small clearance and when tapped 
into the corespondingly tapered coni- 
cal seats in the end castings, they grip 
the trolley wire tightly. The sleeve 
‘cannot lose its grip when the wire is 
under tension, but by pulling the slack 
in the trolley wire toward the section 


FIG. 2.—VIEW OF TAPERED SLEEVE. 


insulator the sleeve is loosened and can 
be easily removed without cutting wire. 
The sleeves are furnished for round, 
grooved or figure-eizght trolley wires. 
Feeder lugs are provided on the KB 
section-insulator. One lug is cast in 
each of the end castings, and a strong 
steel set-screw is supplied. These lugs 
may be used for either feeding energy 
into the adjacent trolley wires or may 
be used for connecting a jumper around 
the section insulator. The middle cast- 
ing is tapped and can be furnished to 
accommodate a five-eighths-inch or a 


FIG. 1—NEW SECTION INSULATOR. 


Placed in a few minutes by taking out 
the two bolts referred to above. 

The renewable runner is of fiber and 
has tips-of bronze which take the brunt 
of the arcing. By removing the two 
cotter pins shown in Fig. 1 a worn-out 
runner can be removed and replaced 
with a new one in a few minutes. Ta- 
pered sleeves, shown in Fig. 2, held 
the trolley wire in the end castings, and 
the renewable approach serves as an 
auxiliary holding device. The sleeves 
are internally threaded and are slotted 


34-inch stud. The middle casting is 
also formed so that it constitutes a 
supporting voke. All metal wearing 
parts of the KB insulator are of bronze 
and all other metal parts are of sher- 
ardized iron or steel. 
—_—_+--e——____ 

Sunray Lamps for Automobile Show. 

For illuminating Madison Square 
Garden, during the recent New York 
Automobile Show, Sunray high-effi- 
eieney are lamps were used, with grati- 
fying results. The eonditions govern- 
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ing the selection of lamps for this 
event were so severe that the Sunray 
Electric Lamp Manufacturing Com- 
pany, of New York, manufacturers of 
the lamps, consider it a significant in- 
dorsement of the dependability of Sun- 
ray arc lamps. 

The quality of light produced by this 
type of lamp was particularly suitable 
for the show and the uniform diffu- 
sion of light produced a pleasing and 
restful effect. 

The Sunray lamp consumes about 
one and one-tenth watts per candle 
and the total maintenance cost is said 
to be below two-tenths of one per cent 
per candle for 1,000 hours. 

———_-4-<-@______ 
Burke Induction Motors. 

Burke induction motors were placed 
on the market some years ago, and em- 
body the substantial features of the 
Company’s direct-current machines. In 
most cases they are interchangeable as 
regards shape and size of bases, 
shaft extensions, height, etc., so 
that generally wherever direct- 
current machines fit, alternating- 
current machines may be substituted. 
This is especially advantageous to build- 
ers of motor-driven machines, using a 
motor attached to each machine. A high 
degree of accuracy has been maintained 
throughout, thereby resulting in inter- 
changeability of parts, and the assur- 


ROTOR OF BURKE INDUCTION MOTOR. 


surance that the resulting assembled ma- 
chine has all parts accurately related to 
each other and is in aecurate aline- 


ment. 
The stator easing is a rigid iron east- 


ing with internal rules. The center of 
gravity is low. preventing any vibration, 
All laminations are keyed. The bear- 
Ines are of cast iren with linings of spe- 
cial babbit metal. 

A view of the rotor of one of these 
metors is shown in one of the aeeom- 
panying illustrations. It is of rigid eon- 


; 
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struction, having no solder, rivets or 
bolts to work loose. Each bar is formed 
from a solid piece and placed in two 
slots, so that they all overlap. 

The air gap provides ample clear- 
ance, both the rotor and stationary ele- 
ment being finished to an exact dimen- 
sion. The pulleys, belt-tighteners, etc., 
are all of the most approved design. 

In one of the accompanying illustra- 
tions is shown a Burke induction motor 
and direct-current generator directly 
connected and provided with a flywheel 
to take care of large momentary over- 
loads. 

These sets are manufactured by the 
Burke Electric Company, Erie, Pa. 

-——oe 
Telephone Dispatching System on the 
Evansville & Terre Haute Railway. 

The Evansville & Terre Haute Rail- 
way has recently equipped its main 
line from Evansville to Terre Haute, 
Ind., with a telephone train dispatch- 
ing circuit consisting of twenty-seven 

regular way stations, twenty-five sid- 
ing telephones and twenty-five block 
telephone stations. The siding tele- 
phones have been placed on the block 
wire. The line has numerous sidings 
branching out to mines, as well as a 
number of blind sidings, and traffic is 
so heavy that a great deal of the local 
work is handled by the block system. 

A system of repeating coils and 


station for message work at each block 
office. In some cases the local telegraph 
stations are installed in offices not ar- 
ranged for block service. To accom- 
plish this a special circuit was fur- 
nished by the Western Electric Com- 
pany, which installed all of the tele- 
phone equipment. By the introduction 
of this simplex arrangement for local 
message work the officials were able 
to save on the installation approxi- 


` mately $2,000. 


ep 
Lighting Large Areas with Mazda 
Lamps. 

While the special purpose of the 
Mazda lamp is to afford a unit of low 
candlepower and high efficiency that 
by frequent spacing nearer the plane 


FIXTURE NO. 2120. 


will give an even distribution of light 
with the elimination of shadows, there 
is a large and growing demand for 
the larger units to replace are lamps 
at the greater heights, and especially 
on circuits where power drive at 200 


a, BURKE MOTOR-GENERATOR SET WITH FLYWHEEL. 


switches has been installed. It is pos- 
sible by means of this to connect a 
branch telephone direct to the train 
wire in case it is found necessary for 
a train crew to talk to the dispatcher. 

Another interesting feature of this 
installation is that the block telephone 
wires are simplexed for telegraph 
work, thus providing a local telegraph 


to 250 volts makes this voltage, only, 
available for lighting circuits. 

For some time the Wheeler Re- 
flector Company, Boston, Mass., has 
been placing on the market fixtures 
adapted to this purpose, three of which 
are illustrated below. 

Wheeler Mazda are fixture No. 2030 
in four lights is adapted for the use of 
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four lamps up to 100 watts in multiple, 
or four in series on 100 to 130 volts, or 
in series on 200 to 250 volts. No. 2031 
is made for five seventy-five-watt 
lamps in multiple or five in series on 
200 to 250 volts. These will replace 
alternating-current or  direct-current 
arcs at the average height at which 
are lamps are hung. 

No. 2080 is made for four 250-watt 
lamps with large Edison base in series 
on 200 to 250 volts, and No. 2082 for 
four 250-watt lamps with standard 
Edison base'in multiple on 100 to 130 
volts to replace flaming arc lamps. 
This is an advantage particularly 
where the lighting unit must be hung 
thirty to forty feet high in heavy man- 
ufacturing plants to clear moving 
cranes or in skating rinks, armories or 
similarly large assembly halls. 

No. 2012 is adapted to use in place 
of arc lamps with 230-watt lamps with 
a glass globe to protect the lamp from 
flying chips of steel, and No. 2135 with 
400 and 500-watt lamps. The conve- 
nience of these large units is apparent 
in obviating the necessity for frequent 
trim and in their adaptability to cir- 
cuits where the expense of rewiring is 


inadvisable. 
—_—__—_+--@___—__ 


A New Alloy. 
A new white alloy called atherium 
has recently been brought out. It has 


t 


FIXTURE NO, 2030. 


FIXTURE NO. 2080. 


a specific gravity of 2.4 to 2.57, a ten- 
sile strength of 41,800 pounds per 
square inch, and elastic limit of 33,700 
pounds per square inch, and elongation 
of 17.5 per cent. This light alloy 
makes second castings, clean screw 
threads, and can be soldered, forged, 
welded, rolled and turned. It does not 
tarnish and withstands sea-water. 
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Current Electrical News 


GREAT BRITAIN. 
(Special Correspondence.) 

Lonpon, JANUARY 14.—The circumstances under which the 
Westinghouse steam turbines had to be superseded by Parson’s 
turbines at the Lots Road power station, which supplies practically 
all the underground electric railways in London were divulged for 
the first time this week. The steam consumption of the turbines 
was considerably higher than the specification guarantee, and in 
spite of pulling one of the machines to pieces in 1907, the British 
Westinghouse Company found itself unable to make any appreciable 
improvement, and the best result was so far short of the steam con- 
sumption figures given by Parson’s turbines in actual practice, that 
I believe the Westinghouse Company agreed with the Underground 
Electric Railway Company, which owns the Lots Road power sta- 
tion, that it was the prudent course to scrap the whole of the 
eight Westinghouse turbines, and install Parson’s machines. 

Serious attention is being given by the London Borough Coun- 
cils to the question of the London County Council’s insistence 
upon the provision of pressure testing stations, which they are 
entitled to demand under the terms of the London Electric Light- 
ing franchises. Already two Borough Councils have been threat- 
ened with police court prosecutions, and a committee has been 
formed with the object of relieving Borough Councils owning elec- 
tricity works from the obligations in this respect which the Lon- 
‘don supply companies are bound to abide by. 

Although Sheffield was the first place in England where an 
electric furnace was installed, an attempt is being made to develop 
the industry of steel castings manufactured by electrical processes 
in the South-east of England. At Braintree, in Essex, a two and 
one-half ton electric furnace of the Heroult type has been erected, 
the motive power for which is supplied by a generator driven from 
& producer gas plant, which includes a Westinghouse eight-cylinder 
vertical gas engine, the cylinders being arranged in tandem. Sin- 
gle-phase current at 110 volts, and twenty-five cycles, is supplied 
for driving the plant, and there are hopes that a new industry will 
be developed in this part of the country. 

Considerable progress is being made with the only incomplete 
railway in the London district, which is intended for electric trac- 
tion. The line in question is being constructed by the London and 
North Western Railway Company, and is intended to run from its 
terminus in London, at Euston, to Watford, a distance of about 
fifteen miles. The object of the line is to relieve the main line 
on this section of the railway of the purely local traffic, and by 
improving the service to develop the important residential district 
in that area. With the exception of a very short length, all the 
track will be in the open, and the line differs from all other electric 
railways in this country to the extent that new track is being 
laid throughout, and that it is not a steam railway converted to 
electric traction. 

The Glasgow corporation seems determined to agitate against the 
present system of charging for telephone service on the megsage rate 
system. A conference is to be called very shortly to impress upon 
the Government the desirability of a Parliamentary inquiry to revise 
the existing system of tariffs before the Government takes over 
the whole of the telephones of the country next year. The old 
charge of $85 per annum for unlimited use, is being retained in re- 
spect of old subscribers, but is not allowed to any new ones. On 
the other hand, the message rate system of charging to an ordinary 
business firm making fair use of the telephone has been calculated 
to work out very considerably more than the unlimited service rate 
which the National Telephone Company has apparently found 

G. 


remunerative in the past. 


EASTERN CANADA. 
(Sprcial Correspondence. ) 

OTTAWA, ONT., JANUARY 21.—The city of Sherbrooke, Que., pro- 
Poses to raise the sum of $100,000 for the development of power 
by the issue of four and one-half-per cent bonds, redeemable in 
twenty-five years. 

The Toronto Street Railway directors are considering the ad- 
Visability of issuing another million dollars’ worth of common stock, 
for the purposes of expansion, at par apportioned at the rate of 


-one share in eight to shareholders. 


The Sao Paulo Tramway, Light & Power Company is creating 
an issue of five-per-cent perpetual consolidated debenture stock, 
limited to an amount not exceeding the paid-up capital of the Com- 
pany. The Company proposes to offer, at first, about $1,500,000 


of its debenture stock in England at a convenient date. 
The completed statistics of street railway traffic, in Toronto, 


‘for 1910, show a considerable increase in the total receipts over 
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those of the year previous, and a corresponding increase in the 
City’s percentage of the gross revenue. The City received $679,337. 
In December of 1910, the amount received by the City from the 
passenger traffic, was almost exactly twice the amount received in 
December, 1905. 

American and English capital has been interested in the es- 
tablishment of an electric smelting plant at Chats Falls, on the 
Ottawa River, about eighteen miles west of this city, and active 
work preparatory to the erection of the plant will begin in the 
early spring. The surrounding country, on the Quebec side of 
the. river, is rich in iron ore, the only difficulty being that of trans- 
portation. It is proposed to build an electric line from the falls 
to the mines. There ig an enormous amount of water power 
awaiting development at Chats Falls, and the spot is regarded 
as almost ideal for electric smelting purposes, 

Work on the proposed power plant at Waddington, will be com- 
menced early in the coming spring. The electrical machinery, 
water wheels, and other machinery necessary for the equipment 
of the plant has been contracted for. By next fall it is expected 
that between 10,000 and 12,000 horsepower will be available, and 
that practically all of this amount of power will be taken at once. 
In the following summer the power development facilities will be 
doubled. and the expansion work will be continued by the New 
York & Ontario Company. This is the source of power which, it 
is said,.the Ontario Hydro-Electric Power Commission depends for 
its supply for Eastern Ontario. 

So far as Canada is concerned, the general inclination appears 
to be to confine the electric railway to city and suburban services. 
This may be why, compared with the steam railways, the progress 
of the electric roads seems slow. In 1902 there were 557 miles of 
electric road in Canada, and 1,047 in 1910. Though Canada offers 
many advantages in the way of water powers for the electric 
railway operator, the increase in eight years is but 490 miles, 
while in the case of the leading steam railway system, it was in 
the same time, 6,017 miles. By provinces, Ontario leads with 
some 600 miles of electric road; Quebec is second with 203 miles, 
of which 125 miles are on the island of Montreal. British Columbia, 
however, has the longest system (100 miles) under one corporate 


ownership. : 
MEXICO. 


(Special Correspondence.) 

MExIco City, MEX., JANUARY 21, 1911.—The report of the 
Mexican Light and Power Company for eleven months of 1910 shows 
that its gross earnings during that period were $6,498,048 Mexican 
currency. The operating expenses were $1,870,094, leaving net 
earnings of $4,627,954. which was an increase in net earnings 
amounting to $2,024,032, as compared with the same period of the 
previous year. In the absence of an official report it is estimated 
that the returns for the month of December will bring the net 
earnings for the year up to more than $5,000,000 Mexican currency, 
which is equivalent to $2,500,000 gold. 

The Chapala Hydro-Electric and Irrigation Company has met 
with unexpected delays and difficulties in the construction of its 
plant and electric transmission lines to the town and mining district 
of Hostotipaquillo, Guadalajara, and it is stated that it will probably 
be the latter part of February before a regular power service is 
inaugurated. One of the largest mining concerns that has con- 
tracted for the power in the Hostotipaquillo district is the El Favor 
Mining Company, whose extensive property is situated sixteen kilo- 
meters west of the town of Hostotipaquillo. 

The Guanajuato Light and Power Company is installing an elec- 
tric lighting system at Leon. This company has an extensive sys- 
tem of transmission lines which extend to various points in the state 
from its hydroelectric plants in the El Dura section. 

According to recent reports all concessions and right-of-way for 
the proposed electric power transmission line that is to be con- 
structed to the mining district of El Tigre, Sonora, from the power 
plant of the Copper Queen Company at Douglas, Ariz., have been 
obtained and rapid progress will be made with the work of erecting 
the towers and stringing the wires as soon as it is started. The line 
will be sixty-six miles long, will have a capacity of 44,000 volts and 
with substations included will cost aboht $150,000. D. 


COMMISSION NEWS FROM NEW JERSEY. 
(Special Correspondence.) 

The Board of Public Utility Commissioners for the State of 
New Jersey has filed a memorandum indicating the difference in 
the policy of the State relating to the issuance, sale and delivery 
of capital stock of corporations in general, formed under the pro- 
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visions of “An Act Concerning Corporations, Revision of 1896.” 
Among other things the Board holds that the stock of a public 
utility company shall not be issued, sold or delivered except for 
cash, of a like or greater amount than the par value of the stock 
issued therefor, or for property of at least the actual cash value 
of the amount of stock at par value issued in payment thereof, 
and further, that the stock must be approved by the Board. 

The municipalities of the State, under powers conferred by 
the Legislature, have adopted ordinances requiring the payment 
of a license fee for each street railway car operated. They have 
issued license certificates evidencing the payment of the fee, and 
have required the placing of the certificates in a conspicuous place 
in the cars licensed. There is now a question before the Commis- 
sion as to whether the un-uniformed inspectors shall be permitted 
to ride free or not. 

A complaint has been made against the Union Transportation 
Company that discrimination in the matter of freight rates has 
been made between the localities of Cookstown and Wrightstown. 
The complaint states that the rates from Cookstown to Camden is 
higher than should be in comparison with the rates from Wrights- 
town to Camden. As the demand for a readjustment of rates 
seemed unreasonable, the Board dismissed the complaint. A com- 
plaint by the City of Hoboken against the Public Service Rail- 

- way Company, based upon the transfer system in force on the 
Grove and Washington Street lines, was also dismissed. 


COMMISSION NEWS FROM NEW YORK. 


(Special Correspondence.) 


Attorney William L. Clark, of New York City, appeared re- 
cently before the Commission on the applications of the Elmira 
Water, Light and Railroad Company to issue $336.000 five-per-cent 
fifty-year bonds, and the Lockport Light, Heat and Power Company 
for authority to issue $72,000 in thirty-year five-per-cent bonds un- 
der a refunding mortgage. Thomas W. Simmons, a dealer in bonds, 
testified concerning the probable selling price of both issues, and 
Secretary H. M. Beardsley gave evidence concerning details of ex- 
penditures of the Elmira company. On both matters the Commis- 
sion reserved decision. 

The Commission has also authorized the Ithaca-Auburn Power 
Company to execute and issue a first-lien trust mortgage upon all 
its property and rights acquired and to be acquired, to secure the 
payment of its thirty-year five-per-cent bonds to the amount of 
$750,000, and to issue its common capital stock for cash at not less 
than the par value of $50,000. The company is authorized to issue 
presently bonds to the amount of $433,000 to be sold at not less 
than eighty-five and the proceeds used for the acquisition of cer- 
tain property from H. C. Mandeville, of Ithaca, for $100,000; the 
acquisition of material for the construction and installation of an 
additional steam plant, $95,000: for the construction of its dis- 
tribution line and third-rail system for the New York, Auburn & 
Lansing Railroad Company, $201,000. None of the stock or bonds 
are to be issued until certain agreements with H. C. Mandeville, 
the Remington Salt Company and the Ithaca Street Railway Com- 
pany have been entered into and satisfactory proofs submitted to 
the Commission. 

The Public Service Commission has notifled all telephone cor- 
porations within its jurisdiction that the practice of offering trial 
service installations is regarded by the Commission as unlawful, 
and that the company engaging the same is cubject to the for- 
feiture and penalties prescribed by the Public Service Commission 
law. It has been brought to the attention of the Commission that 
certain telephone corporations have heretofore been in the habit 
of making what is called trial service installations and now it is 
desired that such installations be discontinued. The Commission 
calls attention to the requirement of the Public Service Commis- 
sions Law that no telegraph corporation or telephone corporation 
subject to the provisions of law shall directly or indirectly give 
any free or reduced service except in certain cases as specified. 

The Commission has received a complaint from Major General 
F. D. Grant, commanding Department of the East, U. S. A., asking 
the Commission to require the New York Telephone Company to 
furnish trunk line service to be connected with the Post Telephone 

switchboard installed by the Government. General Grant states 
that the Company has heretofore declined to grant the connection 
with such service on the ground that their regulations will not 
allow them to permit foreign instruments to be used on their lines. 

The meeting of interurban railway men, which was announced 
for January 19 at Syracuse, was held on January 24 at that place. 
A list of the papers read appeared in these columns January 14. 


COMMISSION NEWS FROM WISCONSIN. 


(Special Correspondence. ) 


The Commission has authorized the Madison Gas and Electric 
Company to issue $727,000 par value of thirty-vear gold bonds. 
These bonds are to be issued in denominations of $1.000 each, 
bearing interest at the rate of six per cent ner annum and are to 
be issued under the terms of a mortgage or trust deed given to 
the Bankers Trust Company of New York. trustees 

The Commission has made a report informally on the rates and 
financial condition of the Brodhead Electric Company. The report 


No. 4 


contains a summary of the cost of power generation for a number 
of plants in the state divided into three classes—those plants oper- 
ating in cities over 10,000 population: those plants operating in 
cities of less than 10,000 and over 500: and those plants operating 
in cities under 500 population. This summary is as follows: 


Over Under 500 
10.000 10,000 or less 
NEY neh aera a eo ao aa 913 1.467 1.404 
STAY: eeen e ote ok oe a pew EA E E Gate SAA 3.081 8.646 16.259 
AVEPARE doo acta ee Ge Renew le eX oan ba Gao wwe Ee 2.216 3.697 6,028 
Medii 25.50 oe eB EER ee Oe hada Na a 2.124 3.053 6.174 


These figures represent cost of power generation in cents per 
kilowatt-hour. The corresponding figures for the Brodhead plant 
for the last fiscal year was 2.36 cents per kilowatt-hour. The Com- 
mission suggested that the flat rates of the Company should be 
varied somewhat to accomodate long-hour users and that the me- 
ter rates should be changed to a form somewhat as follows: Ten 
cents for the first thirty hours’ use per month of the active con- 
nected load and eight cents per month for the excess. It was 
found that the Company was selling current to power consumers 
at less than the cost of producing the current. A rate of seven 
cents per kilowatt-hour for the first thirty hours’ use and five cents 
per kilowatt-hour for the excess was suggested for commercial 
power. 

The Supreme Court has handed down a decision fn the case 
involving the Kenosha Gas and Electric Company and the Kenosha 
Electric Railway Company, in which the indeterminate permit pro- 
vision of the public utility law has been upheld, and the Kenosha 
Electric Railway Company is therefore barred from doing a light- 
{ng business in Kenosha unless granted a certificate of public con- 
venience and necessity by the Commission. 

The City of Genoa Junction and the Genoa Junction Electric 
Light Plant have appealed to the Commission to settle a dispute 
between the City and the Company as to rates for street lighting. 
The Company wished to raise the rates for thirty-two-candlepower 
incandescents from $10.00 to $18.00 a vear. The City opposed such 
increase and by agreement between the parties it was left to the 
Commission to determine upon a fair rate. The municipal electric 
plant at Black River Falls has asked the Commission to fix and 
determine a fair and equitable rate for day power service. The 
City has recently completed the construction of a new dam and 
power plant on the Black River and has plenty of power to supply 
day power users. The City is also considering the selling of en- 
ergy to one or two smaller towns in the vicinity. 

The City of Washburn and the Washburn Electric Light and 
Power Company have submitted the determination of a fair rate 
for lighting the streets of Washburn to the Commission. The plant 
was purchased by the City several years since, but it was found 
that the City had exceeded its legal limit of bonded indebtedness 
and the plant was turned back to the Company. Since that time 
the streets have been unlighted and the whole question has now 
been referred to the Commission by agreement of the parties. The 
Company has proposed to light the City with 100-watt tungstens 
on the following schedule: 


2 hours use per day of the lamps...........0.66- 19 cts. per kilowatt-hour 
5 hours use per day of the lamps.........-.e00e- A cts. per kilowatt-hour 
5 hours use per dav of the lamps...........6..0..6 &. &.4 cts. per kilowatt-hour 
6 hours use per day of the lamps.............00% 8 cts. per kilowatt-hour 


An increasing number of smaller plants. both municipal and 
private, are voluntarily submitting their rate schedules to the 
Commission for informal consideration and attention, looking to- 
wards a more equitable rate system. O 


l LIGHTING AND POWER. 


(Special Correspondence, ) 

GRAND RIVER, IOWA.—It is proposed to organize a company 
to install an electric light plant. C: 

OPELOUSAS, LA.—This city will make improvements to its 
electric light plant, installing new machinery. P. 

HOUSTON, TEX.—The Brown-Woods Electric Company has 
increased its capital stock from $10,000 to $15.000. P. 

UTICA. NEB.—A vote will be taken February 7 on the con- 


struction of an electric light plant at a cost of $5,000. C. 
MANSON, IOWA.—The village hoard is considering the in- 
stallation of an ornamental lighting system for the streets. Z. 


BELVIDERE, ILL.—The Belvidere City Council has closed a 
ten-year contract with the Public Service Operating Company fer 
the lighting of the streets. 

ANOKA, MINN. Great Northern De- 
velopment Company to construct a dam across the Mississippi 
River, has been approved. C. 

CENTRAL CITY, 1OWA.—A vote will be taken January 30 
on granting a franchise to Fred J. Cross to install an electric light 
plant at a cost of $30,000. C. 

VIOLA. WIS.—The Viola Light and Power Ccmpany has been 
incorporated with capitalization of $25.000. The incorporators are 
C. R. Thomson A. A. Thomson and C. S. Thomson. 

TAYLORVILLE, ILL.—The Tavlorville Gas & Electric Com- 
pany was the lowest bidder for lighting the ornamental lamps- 
about the public square and will be awarded the contract. Z. 
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January 28, 1911 


IOWA FALLS, IOWA.—The Petersen Heat & Light Company, 
backed by Oscar F. Petersen, of Des Moines, has asked for a 
twenty-five-year franchise for the sale of light and heat. Z. 

MAYSVILLE, MO.—The DeKalb County Electric Light Company 
has been incorporated with capital stock of $15,000. The incorpor- 
ators are E. A. N. Bunton, W. F. Wingate and O. W. Idon. Z. 

SPENCER, NEB.—W. J. Woods proposes to install an electric 


light plant, using two thirty-five-horsepower gas engines for driving 


the generators. The cost of installation is estimated at $8,000. C. 
FREMONT, NEB.—The Council will instal] an electrolier light- 
ing system in the business section. The Fremont Gas & Electric 
Company will make a number of extensions to its system during 
C. 


the year. | 
FORT BLISS, TEX.—The War Department has taken the pre- 


liminary steps towards the installation of an electric light plant 


at this military post. It is estimated that it will cost between 
D. 


$17,000 and $24,000. 
ST. PAUL, MINN.—Col. J. H. Davidson, of the State Waterways 


Commission, recommends the construction of a 60.000-horsepower 
steam plant as an auxiliary to the waterpower installation at the 
C 


high dam. : 
WEBSTER CITY, IOWA.—The City has secured a site for the 


erection of the new power plant, work:on which will be started as 
soon as weather will permit. It will be modern and fireproof 
C 


throughout. ; 

COLLINSVILLE, OKLA.—The Peoples’ Ice & Light Company 
has been incorporated with a capital of $50.000. The incorpora- 
tors are J. M. Middleton, H. G. Barndollar, C. L. Goodale and C. 


T. McCarthy. 
UPPER SANDUSKY, O.—The American Gas & Electric Com- 


pany, of Providence, R. I., has purchased the local plant of the 
Citizens’ Light & Power Company. The consideration is said to 
H. 


have been $19,900. 

WEYAUWEGA, WIS.—The assignees of Weed, Gumaer & Com- 
pany have purchased the stock in the lighting plant held by Messrs. 
Hinchey and Phillips, and now have full control. The Company 
is capitalized at $20,000. 

PLYMOUTH, N. C.—The state has chartered the Plymouth 
Light and Ice Company, of this city, which is capitalized at $25,000, 
and which was organized by A. L. and L. C. Owens, and Clarence 


Latham, all of Plymouth. 
MISHAWAKA, IND.—The City Council has voted to install a 
modern pumping plant in the eastern part of the city. The wells 
are already completed. The power will be electricity and plans 
are being prepared for bidders. S. 
WARRENTON, N. C.—The Warrenton Electric Company, 
of this city, bas just taken out a charter to do husiness in Warren- 
ton. The Company’s capital stock is $20.000. Those interested in- 
clude W. G. Rogers and associates, of Warrenton. L. 
ABERDEEN, WASH.—E. C. Miller has applied for a twenty- 
five-year franchise in this city. Mr. Miller has formed a company 
which is known as the Citizens Lighting & Power Company and 
which will be incorporated in the event of the franchise being 


granted. 
ROCK ISLAND, ILL.—Samuel S. Davis and Thomas B. Davis 


have let the contract to the Westinghouse Electric & Manufacturing 
Company for one exciter, one motor-generator set, six vertical gen- 
erators and a seventeen-panel switchboard for the Sears waterpower 
Z. 


development plant. 
MINNEAPOLIS. MINN.—The Minneapolis General Electric 
Company is planning the erection of a plant to replace the one 
which was burned recently, at a cost of about $750,000. In the 
meantime a turbine and two transformers will be installed tem- 
porarily on the bare ground in front of the ruins. C. 
MINNEAPOLIS, MINN.—The Minneapolis General Electric 
Company has secured waterpower sites at Clearwater. Otsego and 
Monticello, and expensive plants will be built at each one. The 
Company will expend $1,500,000 this year in substations, storage 
batteries, land-sites and in extensions to be made to the under- 
C 


&round system. d 
NEW LONDON, WIS.—The Municipal electric light plant was 
burned recently. It was but partly insured. The Council will re- 


build and in the meantime, has let the contract to Leonard Wallwe 
The purchase of a dyna- 


for the erection of a temporary building. 
mo has been arranged for. It has been voted to bond the city 
$20,000. C. 

MUNCIE, IND.—The patrons of the Muncie Heat, Light & 
Power Company are resisting the adoption of a minimum charge 
of fifty cents for every service connection, The Board of Public 
Works holds thet the franchise does not allow the Company to 


fix a minimum rate. The Company insists that the charge is ab- 
S. 


Solutely necessary to enable it to meet expenses. 
WATERLOO, TOWA.— The Weterloo. Cedar Falls & Northern 
Railway Company will use a 120-horsepower motor to operate the 
riding devices at Electric Park which it has leased for next summer, 
Four and eight-candlepower lamps will be supplanted by sixteen- 
candlepower, 2,700 bulbs being called for. Tungstens will be used 
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wherever possible and arcs will be entirely supplanted by tungsten 
groups. Z. 

EAST ST. LOUIS, ILL.—A lighting committee from the Down 
Town Club will supply one hundred and twenty ornamental poles, 
through the local electric Hight company to support arc lights 
to be placed every seventy-five feet on each side of streets in 
the business section of the city. The City will pay for the cur- 


rent. Herman C. Thoene is chairman of the Club’s lighting com- 
Z. 


mittee, 
STOUGHTON, WIS.—This place will hold a special election 


on January 31 to vote on issuing $18,700 of bonds for the pur- 
pose of purchasing the Stoughton mill property, consisting of sev- 
eral acres of land. two large frame buildings, and the mill dam 
with accompanying waterpower rights for ninety-nine years. It is 
proposed to improve the dam, which will furnish power and light 
M. 


for the town. 
RAPIDAN, MINN.—The large power dam here which will 


furnish power for the southern part of the state has been prac- 
tically completed and the lake behind the structure is almost 
filled. The dam, which was erected by the H. M. Byllesby Com- 
pany, of Chicago, is six#y feet high and is surmounted by a bridge. 
The whole structure, including the power house, is of reinforced 
concrete. The lake formed will be five miles long. M. 
ST. PAUL, MINN.—Oscar Clausen. former city engineer has 
presented a report upon the high dam in the Mississippi River 
proposition in which he finds the project ia capable of furnishing 
10.000 horsepower for twenty-four hours or 240.000 horsepower 
hours. In the plan of using this, a plant with a peak-load capacity of 
20,000 horsepower with a reserve plant of 4.000 horsepower and an 
auxiliary steam plant of 3,000 horsepower is recommended. Z. 
BURNET, TEX.—In a suit by Herman Richter of this place 
against the Colorado River Power Company, which is constructing 
a large dam across the Colorado River at Marble Falls, and in- 
stalling a hydroelectric plant there, for $50.000 alleged damages 
for conversion of water rights claimed by plaintiff, Judge Clarence 
Martin of the district court has rendered judgment for the de- 
fendant company. He holds in this decision that the rights of the 
company were superior to Mr. Richter’s, by virtue of its files and 
D 


construction of the dam. i 
WATERVILLE, ME.—A majority of the stock of the Skowhe. 
gan Electric Company has been secured by purchase by the Central 
Maine Power Company of this city. The Skowhegan Company con- 
trols a water power development of 600 horsepower with 500 horse- 
power in a steam auxiliary. The Central Maine Power Company 
now controls water power privileges in Winslow, Oakland, North 
Vagsalboro, Augusta, Pittsfield, Benton and Skowhegan, totalling 
7.500 horsepower and 3.500 in steam auxiliaries. It also has riparian 
rights canable of developing 25,000 additional horsepower, 
TOLEDO, O.—Frank Hafer, treasurer of the Milburn Wagon 
Works, and Charles F. Meilink. of the Meflink Manufacturing Com- 
pany, both of Toledo, were elected to fill the vacancies in the direc- 
torate of the Toledo Railways & Light Company, caused by the 
death of Dr. J. F. Demers, of Canada, and the resignation of Wil. 
Ham R. Hale, of Chicago. The remaining directors were re 
elected at the annual meeting and the following officials chosen: 
President, Albion E. Lang; vice-president and general manager, 
L. E. Beilstein: secretary and auditor. H. S. Swift: treasurer, 
Spencer D. Carr. John F. Collins will continue as assistant general 
H. 


manager. 
PORTALES, N. M.—The American Beet Sugar Company which 


will erect a large beet sugar factory at this place is also arranging 
to install a large electric power plant and to construct an electric 
railway between Portales and Taiban, N. M.. traversing the center 
of the proposed sugar-beet district. This road will do both a 
freight and passenger business. The American Beet Sucar Com- 
pany lends money to the farmers and binds itself to diz wells, 
Install the electric irrigation pumping plants. the cost of the latter 
to be paid for by the farmer in twenty annual installments without 


The consummation of this big project will create a large 
D. 


interest. 
aemand for irrigation pumping machinery. 

CHARLOTTE, N. C.—Following the taking over by the Southern 
Power Company interests of the 4 C's Company, electric railway 
and power and gas interests, a meeting of the stockholders and 
directors of the Charlotte Electric Light and Power Company, was 
held, at which officers of the concern were elected, as follows: 
President. Z. V. Tavlor: secretary and treasurer, E. C. Mar- 
shall, vice-president and general manager. W. S. Lee. Jr. The oth- 
cers of the newly purcnased Charlotte Gas and Electrice Company 
are Z. V. Taylor, president: A. V. Harrill, vice-president: D. G. 
Calder, treasurer: E. C. Marshall. secretary. Directors elected for 
the Charlotte Electrice Railway Company under the new regime, 
are Messrs. J. B. Duke, Z. V. Tavlor, formerly of Greensboro, L. C. 
Harrison and W. 8. Lee. Directore ot the Charlotte Gas and 
Eleetrie Company elected are Messrs. Z. V. Tayler, W. 8. Lee. Jr.. 
and A. V. Harrill. The Southern Power Company now controls the 
electric hnes, city and suburban, in Anderson, 3. C. Greenville, 
S. C.. and Charlotte, N. C. and is building an interurban line to 
extend from Anderson, N. C.. via Greenville, S. C., and Spartan- 
burg, Gastonia. Charlotte, Greensboro, and Durham, a torel distanee 

L. 


of about 300 miles. 
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ELECTRIC RAILWAYS. 
(Special Correspondence.) 

BELLEVILLE, ILL.—The East St. Louis and Suburban Rail- 
way will build a substation here to cost $32,000. Z. 

IOWA CITY, IOWA.—The Iowa City-Cedar Rapids Interurban 
Railway Company is planning to expend $80,000 in improving its 
plant and road. C. 

GREAT FALLS, MONT.—The car barns and repair shops of 
the Great Falls Electric Properties at Black Eagle park were 
burned. The loss of $20,000 was covered by insurance. C. 

IOWA CITY, IOWA.—Arrangements have been completed for 
financing the construction of an interurban road to Ottumwa, by 
way of Sigourney. Arnold & Company, of Chicago, are the engi- 
neers. C. 

BELLEVILLE, ILL.—The Belleville & Interurban Railway Com- 
pany's line which extends from Belleville to Smithton, a distance 
of seven miles, was sold by the Master-in-Chancery to T. T. Hinde 
of Belleville for $600 on foreclosure to satisfy a judgment of 
$23,522.92. Z. 

DAVENPORT, IOWA.—The Tri-City Railway & Light Company 
has commenced the survey of an interurban line to Muscatine. K. 
C. Weeden is the construction engineer. Work will shortly be re- 
sumed on securing funds for the construction of a Davenport-lowa 
City interurban. C. 

CLAY CITY, IND.—A home organization has been formed to 
promote the building of an interurban road from Brazil to Jason- 
ville by way of Clay City, a distance of thirty miles. An election 
on the matter of a subsidy in aid of the road will be held in the 
townships through which the line will run. 


CLINTON, IND.—Steps have been taken by a local company 
headed by Mayor H. M. Ferguson, to construct and operate a street- 
car system between Clinton and Fairview Park, an incorporated 
town two miles north. This will be conducive to the building up 
of the intermediate territory and uniting the two towns. 


GENESEO, ILL.—Officers have been elected by the Rock River 
Traction Company as follows: President and general manager, 
Hugh W. Cole, Geneseo; first vice-president, H. J. H. O'Bryan, 
Geneseo; second vice-president, Bernard Lacher, Geneseo; secre- 
tary, William Harbaugh, Geneseo; treasurer, C. F. Luther, Geneseo, 
Active construction work will be taken up in 1911, according to the 
president. Z. 

COLUMBUS, IND.—The Indianapolis, Columbus & Southern 
Traction Company is experimenting with a block-signal system. A 
single block has been installed and results are regarded satisfac- 
tory. The block is equipped with an automatic appliance to stop 
cars. If a car passes a stop signal and enters the block, it is auto- 
matically stopped by tne appliances of the brakes and air. The 
car cannot be started again until the motorman disconnects the 
automatic stopping apparatus. S. 

WINSTON-SALEM, N. C.—Another important enterprise for 
the new year is announced here with the publication of the pro- 
posed issue of $2,000,000 bonds to finance an interurban electric 
line from this city to Floyd, in Virginia. The new concern is 
strongly backed and is to be known as the North Carolina Trac- 
tion Company, with a road ninety-two miles in length, and with 
the following officers already chosen: President, A. M. Clarke, 
Southern Pines, N. C.; vice-president, J. W. Sykes, of Raleigh; 
general manager, E. L. Kraft, of Indianapolis, Ind.; secretary, J. W. 
Kraft, of Indianapolis; treasurer, H. M. McAlister, Lumberton, N. 
C. Work on the new line will be started soon. L. 


TELEPHONE AND TELEGRAPH. 


(Special Correspondence.) 


NEW LONDON, WIS.—The installation of a new telephone ex- 
change is being agitated. C. 
MALMO, MINN.—In the early spring the Eastside Telephone 
Company will build a line into Aitkin. C; 
CRYSTAL LAKE, IOWA.—The North Crystal Farmers Tele- 
phone Company is extending its lines. C. 
CHARLES CITY, IOWA.—The Western Electric Telephone 
Company will extend two circuits to West Union. C. 
EUREKA, CAL.—The Eel River & Southern Telephone Com- 
pany has been incorporated by H. D. Smith, E. M. Loveland, R. M. 
White and others, with a capital stock of $20, 000. A. 
KERMAN, CAL. —The Vinland Telephone Company has been 
incorporated by J. C. Ashin, R. S. Elliott, Wilfred Baker, P. H. 
Carlsgaard and N. O. P. Synoground, with a capital stock of 
$25,000. A. 
SINTON, TEX.—D. Odem of this place recently sold the local 
telephone exchange to the Southwestern Telegraph and Telephone 
Company. The new owner will make extensions and improvements, 
it is announced. D. 
SWEETWATER, ILL.—The Sweetwater Telephone Company 
has been incorporated with a capital stock of $2,400 to operate a 
mutual telephone line. The incorporators are J. E. Brasfield, T. H. 
Alkire and John W. Terhune. Z. 
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ROCKFORD, ILL.—The following officers will serve the Rock- 
ford Home Telephone Company the coming vear: President, T. 
M. Ellis; vice-president, R. S. Chapman; secretary, John H. Camlin 
and treasurer, F. F. Wormwood. Z. 

SAN MARCOS, TEX.—The San Marcos Telephone Company 
which was recentiy reorganized has installed the nashlight system 
and will make other important improvements. Merton Swift has 
been appointed general manager. D. 


PECOS, TEX.—The Reeves County Telephone Company, which 
has its principal office at Pecos, has added to its already exten- 
sive holdings by the purchase of the Barstow telephone system, 
which extends to various points in the Barstow section of the 
Pecos River valley, including Grand Falls. The acquisition of this 
system gives the Reeves County Telephone Company nearly one 
thousand miles of lines. J. C. Gaither is president and principal 
owner of the Company. It has exchanges at Pecos, Toyah, Bal- 
morhea, Barstow and Grand Falls. 


SAN FRANCISCO, CAL.—The Poulsen Wireless Company has 
heen corporated here with a capital stock of $25,000,000 by Beach 
Thompson, E. W. Hopkins, of the flopkins Estate, president of 
the. Union Ice Company and director of the Bank of California; 
George A. Pope, member of the firm of Pope & Talbot; Howard P. 
Veeder, formerly interested with Mr. Thompson in the Stanislaus 
River Power Company; J. Henry Meyer, of the banking firm of 
Antoine Borel & Company, and director of the Wells-Fargo National 
Bank and the Union Trust Company, and S. E. Slade, of the Slade 
Lumber Company. The new company will exploit in the United 
States the wireless telegraph and telephone patents of Valdemar 
Poulsen, of Copenhagen. The Company will not enter the active 
field for some time, and its vresent work will consist of a series 
of tests and experiments. Communication, both by wireless tele- 
graph and wireless telephone, has been established between San 
Francisco and Stockton. The local station has been established 
at the Ocean Beach. It includes two square steel masts. A. 


ELECTRICAL SECURITIES. 


During the week past, the market has been good, and has 
shown, with a slight increase in stocks, a decidedly larger volume 
of bond transactions. The market was decidedly firmer, and there 
has been a general drop in loan rates. Iron and steel products 
have increased in price by about $1.00 per ton, although there has 
been but little increase in the orders for steel. A favorable de- 
velopment of the week was the conclusion of the arguments in the 
Standard Oil and American Tobacco cases in the Supreme Court. 
Now that these are finished, decisions showing what the Sherman 
anti-trust law means cannot be very far off. 

Metropolitan West Side Elevated annual meeting will be held 
February 6. 

The Cities Service Company reports for the quarter ended 
December 31, 1910, net earnings available for dividends $250,139. 

At the annual meeting of the Toledo Railways & Light Com- 
pany, Mr. Mink was elected a director to succeed Joseph F. De- 
mers. Other directors were re-elected. 

Clark, Dodge & Company, of New York, and E. W. Clark & 
Company, of Philadelphia, are offering $1,653,000 Denver City Tram- 
way Company first and refunding sinking fund mortage twenty- 
five-year five-per-cent gold bonds at ninety-five and interest, to 
yield 5.38 per cent. The bonds are part of an authorized issue of 
$25,000,000, of which $4,720,000 are outstanding. They are callable 
as a whole, but not a part, except for the sinking fund, at 105 and 
interest from May 1, 1914, to November 1, 1923, inclusive, and there- 
after at 102% and interest. The bonds are secured by direct 
mortgage on 197 miles of track within the city limits of Denver. 
Colo. For the year ended December 31 last, the company showed 
a surplus of $676,000 over fixed charges amounting to $1,063.000. 
The company operates the entire street railway system of Denver, 
consisting of 223 miles of track. 

DIVIDENDS. 

Cities Service Company; a monthly dividend of one-half of 
one per cent on the preferred stock, and one-fourth of one per cent 
on the common stock, payable February 1 to stock of record Jan- 
uary 20. 

Commonwealth Edison Company: quarterly dividend of one 
and one-half per cent, payable February 1. 

East St. Louis & Suburban Company: quarterly dividend of 
one and one-fourth per cent on the preferred stock, payable Feb- 
ruary 1 to stock of record January 14. 

Edison Electric Illuminating Company of Boston; regular quar- 
terly dividend of $3 a share, payable February 1 to stock of record 
January 19. 

Metropolitan West Side Elevated; quarterly dividend of three- 
quarters of one per cent, payable March 1. 

Montreal Light, Heat and Power Company: increased rate of 
dividend from seven per cent to eight per cent by declaring quar- 
terly dividend of two per cent for the quarter ended January 21, 
payable February 15. 

Omaha Electric Light and Power Company; regular semi- 
annual dividend of $2.50 a share on the preferred stock, payable 
February 1 to stock of record January 20. 
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Pacific Gas and Electric Company: quarterly preferred divi- 
dend of $1.50 per share, payable February 15. 

Pacitic Power and Light Company; quarterly preferred divi- 
dend of one and three-quarters per cent, payable February 1. 

Washington Water Power Company; quarterly dividend of two 


per cent, payable April 1. 
West Penn Railways Company; regular quarterly dividend of 


one and one-quarter per cent on the preferred stock, payable Feb- 


ruary 1 to stock of record January 25. 
Western Telephone and Telegraph Company; semiannual pre- 


ferred dividend of $2.50 per share, payable February 1. 
CLOSING BID PRICES FOR ELECTRICAL SECURITIES ON THE LEADING EX- 
CHANGES AS COMPARED WITH THF PREVIOUS WEEK. 
NEW YORK. 


Allis-Chalmers COMMON 65g a Gains enw eee EROS She eho bee OES 
Allis-Chalmers preferred © sc ecacdsee 655-6 ole ek 4s oe BARON ONE BO wR 2N Io 2814 
Amalgamated Copper & 54.555. kee 0-0 e Sh ROHR We haa a dk Se ee ews 6446 641% 
American Tel, & Cable. on... ccc ccc cece ete ccc c ccc ncecccencs BL s2 
Anierionn. Tek & Del ss cssreanisurer eae aoaaa a e ae ER aa 14313 1425, 
Brooklyn Rapid Transit 6004 ick sas ccee besos how ewiwa bs wae eas TT TH, 
General Electri ccs es cs Soc FEE KO SEE woe wV SE REER CME a CORE 151 15014 
Interborough-Metropolitanm common oo... ccc. cece ce eee eae 19 1914 
Interborough-Metropolitan preferred .........-. ccc cee eee eeee 53 54 
Kings County Electric ......osessssssnsoeesecrseseverssorsene 12: 123 
Mackay Companies (Postal Telegraph and Cables) common.. 92 9214 
Mackay Companies (Postal Telegraph and Cables) preferred. 74% EKA 
Manhattan Elevated 2... 0... ccc cc ccc ccc cet n cece eecestoences 138 138 
Metropolitan Street Railway o.oo... ee ccc ccc cee ee eee 18 1X 
New York New Jersey Telephone.............ccec cece wees 103 103 
Pacific “Tel. -& Tel soa ce ok Sb ined Pe oe eg PR ek Bats a al % 46 
U. S. Steel cCoMmMmMmOon.......essesssovessesossrssroserorsesssere 77 T6 La 
U. S. Steel prelverreg ys. oso kak hoe ne ek base nk cater sa bbw een 118% 118%, 
Western UNION dy sis Sp ei a ee COL HON Swae e he OE a BE TAL Tdo 
Westinghouse COMMON  ....... ccc cece cece cece reece asec recat 67 ly 66 by 
110 llu 


eereeste seer a eeeerse ere er sree ee eeoees ses aoste 


Westinghouse preferred 


*Last price quoted. 


BOSTON. 

Jan. 23. Jan. 16 

American Tel & Teb reia a a eee ens DPS ee eee ess 1434 142% 
Edison Elec. Illuminating ...... 00... c ec cece cee ce eee ete eeeees 287% 288 

General Electric 9.3 sched 8S caik eho oe ok A ee aw ews Hk RRS aS 151 150% 
Massachusetts Electric common .........cccccecectcecececeas 18 17 

Massachusetts Electric preferred ..........cccc ccc esececccecs 85 844 
New England Telephone ..........cccccceccccceecseeecasvees 137% 137 
Western Tel. & Tel, common..............cee0e teresa eiea 18 16 
Western Tel. & Tel. preferred (ex dividends)............0065 88 91 

PHILADELPHIA. 

Jan. 23. Jan. 16 
American RAUWAVS) si $sxc04 Gos Dede boed buohe ha daewawae tatoos 445, 43 

Electric Company of America (ex dividends)..............006- 1214 1214 
Electric Storage Battery COMMON. .........cee cece ee eee eeeees 54 be 50 
Flectric Storage Battery preferred ........cccc cece eee tees 5415 50 

Philadelphia Electric... 0.0... ccc ccc ccc ce cece een ceseeeeceeees 16 16 

Philadelphia Rapid Transit ...........-ceceeeeenee see eeeeeees 207% 19% 
Philadelphia Traction soc c ward Hash-oa sehen ee Se OO BALES POLES gb bo 85 

Non Traction oe or acted gach idee Ea ITEE ETRE EN OEA 4814 455% 

CHICAGO. 

Jan. 23. Jan. 16. 
Chicago Railways, Series 1.0.0.0... cece ccc e cee ee eee e ence eee S 96 

‘Chicago Railways. Series 2..........c cee cece ee ete eee eens 24 24% 

Chlcago Subway- hoa sie treasna news ew rin canbe PES TAE ROR eS 4 dy 
Chicago Telephone oocv seis evs d vue nr ini sues BEREE REKER EETA 118 120 
Commonwealth Edison ...... ccc cece eee cee cece ence ee seeeees 113 113 
Metropolitan Elevated COMMON .........cceeee rete eeeeeeeeees 21 20 
Metropolitan Elevated preferred ........cee cece eee e een eeeees 7 6% 
National Carbon COMMON .........ccccec sce ee eee beeeeeeeeeees 117 117 
115 115 


e.e esoseoesveoooooap otes eevee eee eee eee 


PERSONAL MENTION. 

C. N. BROUSTER, St. Louis representative of the Excello Arc 
Lamp Company, was a Chicago visitor last week. 

D. M. BLISS, who joined the Edison engineering staff a year 
ago as electrical engineer, has been appointed chief engineer of 
the Edison laboratory, West Orange, N. J. 

GEORGE J. COX has been elected president of the New York 
Electrical School, Inc., of New York City. He will also retain 
the position of managing director of the school and business. 

WILLIAM P. SIDLEY, vice-president and general counsel of 
the Western Electric Company, has been elected president of the 
Young Men’s Christian Association of Chicago. Mr. Sidley succeeds 
Edward P. Bailey. 

T. C. HARD, of Terre Haute, Ind., has succeeded John H. Sul- 
livan as superintendent of exchanges and toll lines of the Citizens’ 
Telephone Company with headquarters at Pekin, Ill. Mr. Sullivan 
has retired to his farm near Havana, III. 

A. G. M’CLURE, who for the past four years has been associat- 
ed with the American Conduit Company, East Chicago, Ind., has re- 
signed to take a position in the subway construction department 
of the Safety Insulated Wire and Cable Company. 

BION J. ARNOLD, the well-known consulting engineer and elec- 
tric traction expert, was again honored by having conferred on him 
on January 18 the degree of Doctor of Eneineering by the University 
-f Nebraska, which he attended for a year during his early youth. 

F. L. JOHNSON. associate editor of Porrer and the Engineer, 
lectured before the Modern Science Club of Brooklyn, on January 
24, on the subject, “Some Recent Boiler Explosions.” Mr. John- 
son's lecture was illustrated by an interesting set of lantern slides. 


C. P. HAMLIN has resigned his position as secretary and gen- 
‘eral manager of the People’s Mutual Telephone Company, Neko 
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mis, Ill., to accept a place with the Hillsboro Electric Light & 
Power Company, Hillsboro, Hl. He will be succeeded by R. P. 


Banard. 
PROF. D. C. JACKSON sailed on the Lusitania on January 18 


to spend a weck in London conferring in regard to the execution of 
the valuation of the plant of the National Telephone Company. He 
will return by the Kronprinz Wilhelm, which is due to arrive in 


New York February 7. 

C. O. BAKER, president of C. O. Baker & Company, Inc., plat- 
inum manufacturers, of Newark, N. J., sailed from New York on 
Saturday, January 21, for a three-months cruise in the Southern 
Seas. Mr. and Mrs. Baker will visit several of the more important 
parts of the West Indies and Brazil, going around the South Amer- 


ican coast to Santiago, Chile. 

JOHN I. BEGGS, president and general manager of the Mil- 
waukee Electric Railway & Light Company, met with a serious 
accident on January 15. While leaving his automobile he slipped 
on the ice and sustained a severely fractured wrist. 
ing this Mr. Beggs attended a session of the Wisconsin Electrical 
Association at Milwaukee on January 19. 

R. C. LANPHIER, of the Sangamo Electric Company, Spring- 
field, 111., read a paper entitled “The Ampere-hour Meter for Elec- 
tric Vehicles’ at the annual meeting of the Society of Automobile 
Engineers, he!ld at New York, January 11 and 12. A considerable 
amount of data was given as to operation of electrically-driven 
delivery wagons under commercial conditions. 

G. K. HEYER, of the Western Electric Company, addressed 
the Telephone Society of Rhode [sland on Tuesday evening, Janu- 
ary 17, 1911, at Providence, R. I. The subject was “Train Dis- 
patching by Telephone.” Mr. Heyer has a very pleasing delivery 
which, combined with his interesting subject, resulted in a very 
entertaining as well as instructive evening. The subject was han 
dled with simplicity and clearness. Mr. Heyer supplemented his 
talk with lantern slides which were not confined to views of the 


interiors of train-dispatching offices. 

H. THURSTON OWENS, consulting engineer, New York City, 
has been appointed associate editor of the American Gas Light Jour- 
nal, 42 Pine Street, New York City. Mr. Owens has been connected 
with the lighting industry for the past ten years, and has been a 
frequent contributor to the technical press. He is quite active in 
association work, being a member of the American Gas Institute, Na- 
tional Commercial Gas Association, New York Electrical Society, 
Illuminating Engineering Society, and a corresponding member of 
the British Nluminating Engineering Society. 

WILBUR B. FOSHAY resigned his position as manager of the 
Pacific Power & Light Company, at Walla Wal!la, Wash., to accept 
the management of the properties of the Washington-Oregon Corpora- 
tion, at Vancouver, Wash. Mr. Foshay was with the New York Cen- 
tral Railroad for about five years. He then entered the gas and 
electric business for the United Gas [mprovement Company, at its 
branch at Tarrytown, under the management of the Westchester 
Lighting Company's Mt. Vernon office. He worked up through 
the various departments and left to accept the position as assistant 
to the manager of the Water, Light & Gas Company at Hutch- 
inson, He was then connected with one of the subsiidary com- 
panies of the New Jersey Zinc Company, at the plant at Depew, 
Ill. From there he went to Fort Dodge, la., as general manager 
of the gas and electric properties there. While in charge of these 
properties he rebuilt the gas and electric generating stations and 
the electric distribution system. From this place he went to the 
management of the natural gas and electric properties at Wich- 
ita, Kans. In this city he did much construction work in both 
the gas and electric departments. He was then sent to Walla Walla 
in charge of a hydraulic property which also had a steam plant and 
gag property in connection. Here he secured extensions of the 
Company's lines into new irrigating sections, and he started a 
thirty-mile extension in what is known as the Hudson-Kay dis- 
trict just out of Freewater, one of the cities that came under his 
management from Walla Walla. At Vancouver he will have a 
vas, electric interurban, Street railway and water works. 


OBITUARY. 
J. W. BROCK, president of the Kankakee & Urbana Flectric 


Railway Company, died January 17, at his home fn Urbana, after 
a three weeks’ illness with typhoid fever. He was fifty years old 


and leaves a wife and several children. 

JOHN J. McLAUGHLIN, who was well known in political and 
engineering circles in New York City, died on January 19, at his 
home in Jamaica, L. I. He is survived by a widow and eight chil- 


dren. 
ALBERT BURNSTINE, formerly lieutenant in the United 


States Army, and vice-president of the Radio Telephone Company, 
died recently at his home in New York. Mr. Burnstine was born 
in Detroit, Mich., and was graduated from the United States Naval 
Academy in 1885, He was honorably discharged from the service 
two years later. He served as a Lieutenant with the Volunteers 
in the Spanish war. 

HENRY WENTWORTH BROWN. president of the Transporta- 
tion Equipment Company, died on January 19 in New York. Mr. 
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Brown hag been interested in railroad affairs for many years, and 
was recognized as an authority in New York City transportation 
affairs. He was a member of the New York Railroad Club, Min- 
nesota Society of New York, Scarsdale Golf and Country Club and 
the American Electric Railway Association. 


WILLIAM H. BROWNE died recently at his home in Brooklyn 
of exhaustion due to cancer. Mr. Browne was sixty-one years of 
age at the time of his death. He was born in Troy, N. Y., and 
was educated in the Christian Brothers School there. Upon turn- 
ing his attention to electricity some time later, he helped to build, 
in Richmond, Va., one of the first electric railways in the United 
States. At the time of installation of the first alternating-current 
high-tension generators for lighting in New York, he was general 
manager of the United Electric Light & Power Company in New 
York City. He was interested in the works of the Cataract Power 
Company at Hamilton, Ont., and built up the business of the Royal 
Electric Company, which was later turned over to the Canadian 
General Electric Company. His last work in Canada was the con- 

' golidation ‘of several large Canadian companies. In 1902 he re- 
signed his position of this concern, the Montreal Light, Heat & 
Power Company, becoming general manager and treasurer of the 
Stanley Instrument Company. On the consolidation of this com- 
pany with the General Electric Company he opened up consulting 
engineering offices. At the time of his death he was engaged in the 
work of building the dam of the Rockingham Power Company at 
Rockingham, N. C. Mr. Browne was a member of the American 
‘Institute of Electrical Engineers, of the St. Lawrence, Montreal 
and Catholic Clubs and was a past grand master of the Knights of 
Columbus. He is survived by five children. 


NEW PUBLICATIONS. 


ELECTRIC LAMP BULLETINS.—The engineering department 
of the National Electric Lamp Association has just issued three 
technical bulletins on incandescent lamps. These publications are 
as follows: Bulletin 5-C, “Tantalum Multiple Lamp;” Bulletin 8-B, 
“Mazda Miniature and Low-voltage Lamp,” and Bulletin 15, “Electric 
Sign Lighting.” Each of these publications succeeds one on the 
same subject published previously. Copies of them may be obtained 
from the engineering department of the National Electric Lamp 
Association, Cleveland, O. 


FREIGHT TRAIN RESISTANCE: ITS RELAX ION TO CAR 
WEIGHT, by Edward C. Schmidt, has just been issued as Bulletin 
No. 43 of the Engineering Experiment Station of the University of 
Illinois. This bulletin presents the results of tests made upon 
freight trains to determine their resistance. The results show that 
the average weight of the cars composing the trains exerts upon 
train resistance an even greater influence than is exerted by vari- 
ations in train speed. Copies of the Bulletin No. 43 may be ob- 
tained gratis upon application to W. F. M. Goss, director of the 
Engineering Experiment Station, University of Illinois, Urbana, Ill. 


CEMENT PAPERS CONSOLIDATE.—With the January issue, 
the Cement Age of New York, and Concrete Engineering of Cleve- 
land. O., consolidated and will hereafter be issued under the name 
“Cement Age with which is combined Concrete Engineering.” It 
is the purpose to preserve the best features of both the magazines, 
thus maintaining the prestige each has won. The use of cement 
from the architectural and engineering standpoints, as well as its 
manufacture, will be thoroughly covered, together with the popular 
features that are of such great interest to the general public. Al- 
len Brett, editor of Concrete Engincering for the past two years, will 
take the position as associate editor of the new publication, and 
Arthur E. Warner, formerly business manager of Concrete Engi- 
neering, will become western manager. There will be no change 
in the present staff of Cement Age, Mr. Lesley continuing as editor, 
Frederic F. Lincoln as president of the Cement Age Company, in 
charge of the New York office at 30 Church Street and of the 
eastern advertising field, and Edward A. Trego as associate editor. 


CHANGE IN THE VALUE OF THE INTERNATIONAL VOLT. 
—The Bureau of Standards, Department of Commerce and Labor, 
Washington, D. C., has issued circular number 29, which consists 
of an announcement of a change in the value attributed to the 
normal Weston cell. The value heretofore used in the United 
States is 1.01913 volts at twenty degrees centigrade. The value to 
be used hereafter is 1.01830 volts. The former differences in the 
units in vogue in other countries is considered, and the action of 
the London Conference of 1908 reviewed. International agreement 
upon the present value is the result of the work of representatives 
of the national standardizing laboratories of the United States, 
England, Germany and France, as reported at the time this com- 
mittee met in Washington last spring. The international commit- 
tee having in charge the specifications for the silver voltameter and 
the standard cell have accepted the results of their work. This 
increase in the size of the standard volt affects the standard of 
current in the same way and the unit of power is thus increased 
0.16 per cent. The new value went into effect January 1, and for 
a time the certificates issued by the Bureau will state the values 
in terms of both the new unit and the old unit. Congress will be 
asked to repeal the Act of July 12. 1894, and define the fundamental 
electrical units in accordance with the resolutions of the London 
Conference of 1908. 


INDUSTRIAL ITEMS. 


THE NEW YORK & OHIO COMPANY, Warren, O., is distrib- 
uting folders on the subject of Packard Mazda lamps for automobile 
lighting. 

THE GARVIN MACHINE COMPANY, New York, N. Y., re- 
cently mailed to the trade circulars Nos. 142 and 143. The former 
describes Garvin vertical-spindie milling machines, and the latter 
deals with Garvin No. 3 duplex milling machines. 


H. T. PAISTE COMPANY, Philadelphia, Pa., has distributed 
calendars for the present year. Each page is imprinted with a de- 
sign of Paiste Pipe Taplets z-ometrically arranged, and has also 
Various Paiste specialties in the vacant date spaces. 

FRANK MOSSBERG COMPANY, Attleboro, Mass., describes a 
variety of wrenches, bells, stamped-steel reels, beams, spools and 
sheet-metal stampings and punchings of all kinds in catalog No. 
13, Which was recently published. The catalog is well illustrated. 


THE ILLINOIS ELECTRIC COMPANY, Chicago, IN., has issued 
its January price list and discount sheet applying to Catalog No. 
19, in which is listed a complete line of the electrical goods carried 
by it. The Company has also enclosed folders illustrating Vivax 
batteries and Holophane glass shades. 


THE EMERSON ELECTRIC MANUFACTURING COMPANY, 
St. Louis, Mo., illustrates a number of electric fans of various 
types in the January number of the Emerson Monthly. A number 
of views of parts of Santo vacuum cleaners are also shown in 
connection with a description of these devices. j 


JULIUS ANDRAE & SONS COMPANY, Milwaukee., Wis., an- 
nounces that in spite of the fire which recently destroyed its supply 
house it is filling orders and is filling them rapidly. Stock is being 
brought in in large quantities by the boat lines and rail lines, and 
the regular Julius Andrae service is being given to customers. 


THE WATERBURY COMPANY, New York, N. Y., calls es- 
pecial attention in a late folder. to the seven submarine cables 
which have been laid across the Harlem River for the Union 
Railway Company. A showing illustration of this cable is given 
in the folder. The Company manufacturers and installs complete 
cable systems. 

THE DRIVER-HARRIS WIRE COMPANY, Harrison, N. J., is 
distributing a new booklet containing much information of interest. 
Numerous quick-reference tables are included, and two new alloys. 
are mentioned as having been recently perfected. These are the 
“Yankee silver” and “Thermo.” A copy of the booklet will be 
sent by the Driver-Harris Company on request to them. 


THE GARWOOD ELECTRIC COMPANY, Garwood, N. J., has. 
distributed Bulletin No. 508 G., in which are illustrated a number 
of welds made by the Garwood system. Some of these photo- 
graphs were taken in steel mills, and two of the pictures show a 
steel crank shaft before and after repairing a break. A bulletin 
giving extensive data on electric welding is now in operation. 

THE CONSOLIDATED RAILWAY ELECTRIC LIGHTING & 
EQUIPMENT COMPANY, New York, N. Y., announces that Thomas 
L. Mount has been appointed eastern sales agent of the company 
with offices in the Hanover Bank Building, New York City. L. J. 


Kennedy has been made western sales agent with offices at 1720: 


Michigan Avenue, Chicago. 
PARAGON SELLERS COMPANY. Chicago, 1I., publishes a 


nunber of facts regarding grounding in the January number of 


the Paragon Bulletin, Several illustrations of pipes subjected to 
electrolysis are shown. and numerous diagrams of connections are 
included, which give an excellent idea of the number of ways in 
Which the Paragon ground cone may be used. 


THE NATIONAL ACME MANUFACTURING COMPANY. 
Cleveland, O.. has developed the history of the “Acme Automatic” 
lathe in a booklet which was recently published. A number of 
the machines are described, which take four bars at one time instead 
of only one bar as do the ordinary automatics. Several] interesting 
illustrations of the lathes and the pieces which are turned out are 
included. 


PETTINGELL-ANDREWS COMPANY. Boston. Mass., contains 
articles on the new “Examplar” Pelouze toaster-stove and griddle, 
“Flexilyte,” “Examplar” tool belt with safety straps and other 
goods both new and of standard design, An interesting diagram 
shows the candle power consumption in watts and the cost of 
operation per hour, of various types of incandescent lamps. The 
sixth of the series of wiring tables also appears in this issue. 


THE LEEDS & NORTHRUP COMPANY, Philadelphia, Pa., 
is issuing a new Series of catalogs, the first of which has recently 
been mailed. The Company has discontinued its general catalog, 
and is now publishing section catalogs, each section being devoted 
to a separate line of instruments. The present catalog describes 
apparatus for measuring low resistance and conductivity and con- 
tains a number of illustrations and diagrams in addition to com- 
plete price lists. 

THE ROBBINS & MYERS COMPANY, Springfield, O., has 
opened a St. Louis branch office and warerooims at 1120 Pine Street. 
and will carry a complete stock of tans, motors and generators. The 
Office will be in charge of W. L. Cummiskey, who was the western 
manager of the Jandus Electric Company, with headquarters at Chi- 
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cago and St. Louis. The territory covered by Mr. Cummiskey in- 


cludes southern Illinois, eastern Missouri, Arkansas, Oklahoma, and 


the southwest, including northern Texas. 

THE HURLEY MACHINE COMPANY, Chicago, Ill., at the re- 
cent electrical show in Chicago exhibited, for the first time, a 
unique washing machine that attracted a great deal of attention. 
The entire machine was white enameled: the wringer constructed 
of a white metal; the outside frame nickelplated, the only wood 
entering into its construction being for the cylinder. This ma- 
chine is designed for architects and people who are building new 
homes. It can be connected permanently to hot and cold water 


draing. 

THE MOORE LIGHT COMPANY, Newark, N. J., reports an 
unprecedented volume of business, the greater portion of which is 
in the sale of the Moore light-window for color matching, but sev- 
eral long-tube installations have been made recently also. Some 
of the more important work recently completed includes: Stand- 
ard Oil Company, Bayonne, N. J.; Arlington Mills, Lawrence, 
Mass.; Botany Worsted Mills, Passaic, N. J.; Weidmann Silk Dye- 
ing Company, Paterson, N. J.; the American Thread Company, 
Holyoke, Mass.; Baltimore Dairy Lunch, Lynn, Mass. 

THE ELECTRIC STORAGE BATTERY COMPANY, Washing- 
ton, D. C., describes in Bulletin No. 130 the installation of “Chloride 
Accumulator” for the Slate Belt Electric Street Railway Company of 
Pen Argyl, Pa. The railway system described is fifteen miles in 
length and has three cars in operation consuming a total of 100 
kilowatts on the average. Grades on the road, together with the 
proportionately large current taken by the cars in starting so 
decreased the voltage as to affect seriously the schedules. The 
troubles were entirely remedied by the battery installation illus- 


treated in the bulletin. 

THE LORD MANUFACTURING COMPANY, New York, N. Y, 
announces in @ recent circular letter that during the year 1909 it 
sold enovgh Earll catchers to equip all the city cars purchased in 
the United States and Canada, and more than enough Earl] retriev- 
ers to equip all of the interurban or suburban cars purchased in 
the United States and Canada. and still have on their books goodly 
sized unfilled contracts and future orders. Never since the Earll 
retriever and catcher were placed on the market has there been 
such a demand for these devices. Aside from the enormous output 
in the United States they have, during this same period shipped 
these same devices to nearly every country on the globe, and from 
many of the foreign patrons they have duplicate orders. 

THE WESTERN ELECTRIC COMPANY has just issued bul- 
letin No. 1006, describing non-multiple toll switchboards. The ap- 
paratus presented in this bulletin is recommended for use in either 
Magneto or central battery exchanges. The boards are recom- 
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mended for use also a3 magneto exchange switchboards where a 
desk-type board is desired or a switchboard with a lower key- 
shelf than is ordinarily provided on local boards. The boards de- 
scribed in this publication are divided into two general types, those 
having self-restored line signals and those with manually re- 
stored line signals. Considerable space is devoted to the com- 
bined jacks and signals used with the first type of boards. The 
bulletin, which contains thirty-six pages, is illustrated with many 
photographs and diagrams and contains a table showing the ca- 
pacity of standard types of non-multiple toll switchboards, 


F. N. MANROSS, who has successfully conducted a hair spring 
business at Forestville, Conn., for many years, on January 1, 1911, 
admitted his two sons, Arthur N. and Robert H., into partnership, 
the firm now being known as F. N. Manross & Sons. An addition 
is now being built, which will greatly increase the floor space of 
the factory. The industry, of which Mr. Manross is the head, was 
started in a small way by him in about 1880, and has gradually 
increased until the product is now known throughout the country 
as the “Manross hair springs.” The springs are made for elec- 
trical recording and measuring instruments, clocks, watches, steam 
gauges, and the close attention to this particular line of work has 
resulted in building up a trade which now extends to foreign 
countries, and the plant enjoys the unique distinction of being the 
largest exclusive hair spring factory in the world. The manufac- 
ture of these delicate springs requires the most careful attention, 
and many skilled hands are employed. All tools and appliances 
used have been designed and built in the factory. Springs are 
made to special order from silver, bronze, brass and other metals, 
as well as the highest grade of imported cast steel, some of the 
material used costing as high as $200 per pound. Mr. Manross, 
Sr., still retains the active management of the business. 


DATES AHEAD. 

Minneapolis Electrical Show, Minneapolis, Minn., January 26, 
February 4. 

Wisconsin State Telephone Association. 
ison, Wis., February 1 and 2. 

National Independent Telephone Assoclation. 
tion, Chicago, Ill, February 8, 9 and 10. 

Philadelphia Electrice Show, Philadelphia, Pa., February 13-27. 

Missouri Electric, Gas, Street Railway and Water Works Asso- 

American Institute of Electrical Engineers, Mid-year Conven- 
tion. Schenectady, N. Y., and Pittsfield, Mass., February 14, 15 


and 16. 


clation. 
Iowa Electrical Association. 


April 19, 20 and 21. 


Annual meeting, Mad- 


Annual conven- 


Annual meeting, St. Louis, Mo., April 13, 14 and 15. 
Annual meeting, Davenport, lowa, 


RECORD OF ELECTRICAL PATENTS. 


Issued (United States Patent Office) January 17, 1911. 


981,601. MEANS FOR CONTROLLING ELECTRICALLY-DRIVEN 
CENTRIFUGAL MACHINES. Comfort A. Adams, Cambridge, 
Mass., assignor to American Tool & Machine Company, Boston, 
Mass. Filed April 3, 1907. The machine is driven by a verti- 
cal shaft, direct-current, compound motor. For braking a sol- 
enoid moves a lever that short-circuits the armature, cuts out 
the series field and strengthens the shunt field by reducing the 
resistance in series with it. 

981,612. STARTING DEVICE. Charles E. Carpenter, New York. 
N. Y., assignor to Cutler-Hammer Manufacturing Company, Mil- 
waukee, Wis. Filed May 17, 1907. A motor-starting rheostat 
for a direct-current shunt motor has a no-load and an overload 
release, the latter being closed by an extension of the contact 
arm when it reaches starting position. 

981,622. ELECTRIC-VEHICLE-CHARGING WALL-SOCKET AND 
PLUG. Jasper Newton Davis, Denver, Colo. Filed June 1, 1909, 


The two electrodes on the plug are of different shape to pre- 
vent wrong connection. A web extending from the center of 


the plug handles forms a separating barrier between the elec- 


trodes. 
981,623. DYNAMO-ELECTRIC MACHINE. William F. Dawton, 
Schenectady, N. Y., assignor to General Electric Company. Filed 


May 5, 1905. In the ventilating spaces of the pole-plece are 
_ reflectors for directing the air into a centrifugal path. The ar- 
mature carries vanes to confine the venlilating currents within 


certain limits. 
Ed win L. 


981,637. HOOD-SUPPORT FOR CABLE-TERMINALS. 
Grauel, Troy, N. Y.. assignor to Troy Telephone Special Com- 


‘pany, Troy, N Y. Filed April 9.1910. A shunt-metal hood for a 
telephone-terminal box is supported by & pair of vertical rods, 
which are engaged by a pair of dogs. 

981,641, MACHINE FOR HAIR-DRYING AND THE LIKE. Henry 
V. Halliwell, New York, N. Y. Filed June 23, 1910. An electric 


motor drives a fan revolving in a casing that has an outlet 


nozzle containing an electric heater. 
981,646. ELECTROMAGNETIC DISPLAY APPARATUS. Wiliam 
A. Harvey, Scranton, Pa. Filed May 13, 1905. Beneath a hori- 
zontal diaphragm is an electromagnet whose polarity can be 


reversed. 

981,662. TRANSFORMER FOR ELECTRICAL METAL-WORKING 
APPARATUS. Laurence S. Lachman, New York, N. Y., As- 
signor to Universal Electric Welding Company, New York, N. 
Y. Filed Feb. 9, 1999. The secondary of a welding transformer 
has two rigid turns in parallel planes and arranged to move 
longitudinally with their work-supporting electrodes. 


981.671. ELECTROMAGNETIC BRAKING MECHANISM FOR 
ELEVATOR-CARS. Howard M. P. Murphy. Scarsdale, N. Y. 
assiznor to Le Roy Clark. New York, N. Y. Filed June 9, 1910. 
An electromagnet is flexibly connected to the car, a fixed arma- 


ture therefor acting to arrest the movement of the magnet when 
Braking mechanism connected to the 


the latter is energized. 
car and magnet is thrown into operation upon the move- 
ment of the car with respect to the magnet. 

Theophilus 


981,683. ELECTRIC-SWITCH-OPERATING MEANS. 
Pinckney, Asheville, N. C. Filed July 11, 1910. An electro- 
magnetic track switch whose plunger actuates a reciprocating 


bar at right angles to it. 

981.690, HEAT-DISSIPATING MEANS FOR ELECTRICAL APPA- 
RATUS. Harry A. Rhodes, Denver. Colo., assixnor to Universal 
Motor Company, Denver, Colo. Filed Sept. 13, 1909. Between 
the lavers of a coil are thin sheets of metal foil whose ends are 
slitted and bent against the metal spool ends to secure good 
heat conductivity. 

981.692. ELECTRIC SWITCH. Howard R. Sargent, Schenectady, 

N. Y. assignor to General Electric Company. Filed March 19, 

1900. Renewed Dec. 23, 1901. A rotary snap switch. 
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981,713. ELECTRIC LOCOMOTIVE. Norman W. Storer, Pittsburg, 
Pa., assignor to Westinghouse Electric & Manufacturing Com. 
pany. Filed March 2, 1908. The floor of the central portion 
of the locomotives raised to form a chamber containing the 
upper parts of the motors, control and other auxiliary appara- 
tus being mounted upon the raised floor. 


981,718. INCASED INDUCTION-COIL. Henry C. Thomson, Bos- 
ton, Mass., assignor to Electric Goods Manufacturing Company. 
Filed March 6, 1909. The coil is entirely incased m a cylin- 
drical metallic casing with rounded ends through the centers 
of which the terminal wires pass, forming leakage-proof joints. 


981,727. MEANS FOR ELECTRIC-ARC REACTIONS ON GASES. 
Oskar Weber and Gustav Schreiber, Griesheim, Germany, as- 
signors to Chemische Fabrik Griesheim-Elektron, Frankfort-on- 
the-Main, Germany. Filed March 7, 1910. The process of sub- 
jecting gases to the action of an electric arc consists in sup- 
plying the gases to the arc in excess for the purpose of cooling, 
and directing them on the arc at an acute angle to its length. 


981,734. SNAP-SWITCH. John A. York, Hartford, Conn., assignor 
to General Electric Company. Filed Aug. 12, 1907. A rotatable 
trip is connected to a switch bar carrying the movable con- 
tacts. 


981,741. ELECTRIC LOCOMOTIVE. Hans G. Berentsen, Pittsburg, 
Pa., assignor to Westinghouse Electric & Manufacturing Com- 
pany. Filed Jan. 10, 1910. Relates to the construction of a 
pony truck with hollow axles and arranged to have a swinging 
adjustment. 


981,742. LIGHTNING-ARRESTER. Ernst J. Berg, Schenectady, 
N. Y., assignor to General Electric Company. Filed June 1, 1997. 
On each side of a reactance coil connected in series with each 
line wire is connected a condenser. Another set of condensers, 
inductively related to the first, is connected to the ground. 


981,752. SPARK-PLUG. Wray Falwell, Boston, Mass., assignor of 
one-half to Charles H. Traiser, Boston, Mass. Filed Jan. 24, 
1910. A hollow metallic shell forms one electrode. 


981,759. SWITCHING DEVICE. Ford W. Harris, Wilkinsburg, Pa.. 
assignor to Westinghouse Electric & Manufacturing Company, 
East Pittsburg, Pa. Filed May 9, 1908. An inclosed circuit- 
breaker has a horizontal shaft bearing an operating lever, one 
of whose ends is connected to the movable contact arm and the 
other is held by a latch that can be tripped by the overload 
coil. 


981,760. PROTECTIVE DEVICE. Joseph L. R. Hayden, Schenec- 
tady, N. Y., assignor to General Electric Company. Filed April 
6, 1909. An electrolytic lightning-arrester consists of a series 
of cells connected by U-shaped electrodes and also by V-tubeg 
containing electrolyte. 


981,764. LIGHTNING-ARRESTER. Ray P. Jackson, Wilkinsburg, 
Pa., assignor to Westinghouse Electric & Manufacturing Com- 
pany. Filed Dec. 3, 1906. Static discharges are connected to 
ground through inclosed fuses, the insulating tubes of which 
are held in unstable equlibrium by the fuse conductors. 


981,789. FLUID-MEASURING DEVICE. Samuel L. Nicholson, Pitts- 
burg, Pa., assiznor to Westinghouse Electric & Manufacturing 
Compary. Filed Mar. 23, 1908. The throttle valve of an engine 
is controlled by a governor. The position of the valve is elec- 
trically recorded through a set of adjustable resistances con- 
nected to an electric instrument. 


981,795. SUSPENSION MEANS FOR ELECTRIC MOTORS. Charles 
A. Psilander, Pittsburg, Pa., assignor to Westinghouse Electric 
& Manufacturing Company. Filed May 16, 1910. The motor on 
a locomotive pony truck is supported by two diverging spiral 
springs from a central point of the truck body. so as to cente? 
the truck. 


981,798. FILLER FOR COILS AND THE LIKE. George H. Rupley, 
Schenectady, N. Y., assignor to General Electric Company. 
Filed Aug. 7, 1907. A filler for oil-immersed transformer wind- 
ings is composed of twenty-five per cent of carmauda wax and 
seventy-five per cent copal gum. 


981,799. ELECTRIC LOCOMOTIVE. William Schaake, Pittsburg, 
Pa., assignor to Westinghouse Electric & Manufacturing Com- 
pany. Filed Feb. 24, 1908. An auxiliary frame carrying the 
axle bearings is yieldingly secured to the main truck frame 
through vertical posts, feet and springs. 


981,803. OIL-GUARD FOR COMMUTATORS. Robert Siegfried, 
Pittsburg, Pa., assignor to Westinghouse Electric & Manutac- 
turing Company. Filed Oct. 3, 1905. ‘The cylindrical rim of 
the commutator spider and the V-shaped damping ring extend 
beyond the bolts and commutator bars. 


981,806. TRACTION-ELEVATOR CONTROL. Rudolph C. Smith, 
Yonkers, N. Y., assignor to Otis Elevator Company, Jersey City, 
N. J. Filed Sept. 23, 1907. Combined with shunt elevator mo- 
tor is a series starting resistance, a by-pass resistance, a number 
of double electromagnetic switches for varying the resistances 
to control the speed of the motor. a main line switch, and an 
auxiliary switch closed upon the opening of the main switch 
to close an electrodynamic brake circuit, including the motor 
armature and aportion of one of the resistances. 


981,816. CIRCUIT-INTERRUPTER. Harvey R. Stuart, Wilkins- 
burg, Pa., assignor to Westinghouse Electric & Manufacturing 
Company. Filed Feb. 6, 1906. Combines with the movable and 
stationary contact members and an operating electromagnet of 
a circuit-breaker are means for applying a closing force to 
the movable member which is constant until the end of its 
movement, when it is slightly increased to bring the members 
into engagement. 


981821. CONTACT MEMBER FOR ELECTRIC SWITCHING DE- 
VICES. Curtis A. Tucker, Edgewood Park, Pa., assignor to 
Westinghouse Electric & Manufacturing Company. Filed July 
6, 1908. Between the terminal and the contact member is a 
flexible tubular shunt. 


981,823. ELECTRIC SWITCH. Charles S. Van Nuis, New Bruns 
wick, N. J. Filed Jan. 23, 1907. Hes the clips secured to the 
hbase by a molded mounting, the hole in the base having opposed 
ribs with beveled ends, so that as the mounting contracts it 
will more intimately engage with the clips. 


981.830. AUTOMATIC SIGN-EXHIBITOR. William Akin, Los An- 
geles, Cal. Filed Mar. 31, 1909. A clock-controlled electric mo- 
tor moves an endless strip step by step and electric lights are 
flashed in the intervals. 


981.840. AUTOMATIC CONTROLLING MECHANISM FOR RE- 
FRIGERATING SYSTEMS. Eugene Carpenter, Newton, and 
Fred M. Kimball, Somerville, Mass., assignors to Automatic 
Refrigerating Company, Jersey City, N. J. Filed Mar. 15, 1907. 
Pressure-controlled devices govern the driving of an electric 
motor and the latter is automatically stopped under abnormal 
conditions. Automatic electric signals are also associated with 
the outfit. 


981,845. TELEGRAPHY. Patrick B. Delany, South Orange, N. J., 
assiznor to Delany Telegraphic Transmitter Company, New 
York, N. Y. Filed Mar, 23, 1907. A method of transmitting 
messages consists in sending part of a letter or character over 
one circuit and another part of the letter over another circuit 
and uniting both parts in their proper relations at a common 
receiver, 


981.846. KEY-SPACE. Amos F. Dixon, Newark, N. J.. and Roy 
R. Ireland, New York. N. Y.. assignors to Western Electric 
Company, New York. N. Y. Filed June 11, 1910. A key space 
for a telephone switchboard comprises a body portion pro- 
vided with a notched portion at each end thereof and laterally 
projecting locking members located near each end of the body 
portion, 


3981.847 and 981,818. ELECTRIC CONTROLLER. Arthur C. East- 
wood, Cleveland. Ohio, assiznor to tlectric Controller & Man- 
ufacturing Company, Cleveland, Ohio. Filed Sept. 22 and 24, 
1910. The two patents cover a reversible motor controller in- 
cluding a set of electromagnetic switches for cutting out the 
series resistances and lock-out coils to prevent reversing while 
the motor is running. 

981.857. ELECTRICAL-FUSE TONGS. Albert M. Hubbard and 
Charles H. Causey, St. Anthony, Idaho, Filed Jan. §, 1910. ln- 
cludes a pair of pivoted jaws pivotally mounted in an inner 
tube of the handle. 


981.864. ELECTRIC HORN. John Lanz. Danbury, Conn., assiznor 
to Rogers Telephone & Electric Company, Danbury. Conn. Filed 
Aug. 18, 1910. An electromagnet is mounted between two dia- 
phragms so that its vibrating armature sets them into vibration. 


981,865. TROLLEY-RETRIEVER. Rascoe F. Levens and Alfred 
H. Whatley, Providence, R. 1.. assignors to American Trolley 
Retriever Company, Providence, R. I. Filed Dec. 7, 1907. The 
pole is depressed by a compressed-air cylinder, 

981,881. ELECTRICAL MOTOR. Harry A. Rhodes, Denver, Colo., 
assignor to Universal Motor Company, Denver, Colo. Filed 
Sept. 13, 1909. The rotor carries a set of radial electrcmagne:s 
within a stationary eccentric armature. The magnets are ener- 
gized as they approach the diminishing air gap. thus producing 
a torque. z 


981,897. COMBINED BRAKE AND TENSIONING DEVICE FOR 
TRACTION-ELEVATORS. August Sundh, Yonkers, N. Y.. as- 
signor to Otis Elevator Company. Jersey City, N. J. Filed 
June 24, 1907. Includes a driving motor, a brake for the motor, 
cable connections between the motor and the car, and means 
operated by the application of the brake to take up the slack 
in the cables. 


9$1,900. PROCESS FOR PRODUCTION OF COMPOUNDS OF 
PERSULPHURIC ACID. Gustav Teichner, Nuremberg. Ger- 
many, assignor to Consortium fur Elektrochemische Industrie, 
Gesellschaft mit beschrankrer Haftung, Nuremberg. Germany. 
Filed Feb. 8, 1910. Consists in subjecting solutions of sulphuric 
acid to electrolysis, cooling the anode and maintaining the s0- 


lutions during the electrolysis at a higher temperature than the 


anode which is cooled. 


981,909. CONTROLLING APPARATUS FOR PLUNGER BRAKES. 
William D. Baldwin, New York. N. Y., and Floyd C. Furlow, 
Montclair, N. . assignors to Otis Elevator Company, Jersey 
City, N. J. Filed April 16, 1908. Combined with an elevator car 
is a plunger connected thereto, an electromagnetic brake for 
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the plunger, an electric motor, an electromagnetic potential 
switch controlling the current to the motor, a circuit compris- 
ing the magnet coils of the brake and switch, and means for 


controlling this circuit. 
981,919. 


contrary direction. 


981,922. ELECTROLYTIC SHIP-CLEANER. George W. Frazier, 
Pittsburg, Pa.; Mary E. Frazier, administratrix of said George 
W. Frazier, deceased, assignor to Pittsburg Electrolytic Manu- 
facturing Company. Filed Nov. 28, 1908. Renewed June 6, 1910. 
The metal hull of the ship acts as one electrode and the other 


is mounted on a floating and independently movable body. 


981,930. ALTERNATING-CURRENT POTENTIAL SWITCH. David 
Larson, Yonkers, N. Y., assignor to Otis Elevator Company, 


Jersey City, N. J. Filed May 7, 1908. Comprises a base, a mag- 


net coil, a magnet frame secured to the base and having a pole 
piece extending into the coil, a switch arm made of magnetic 
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981,601.—CONTROL FOR CENTRIFUGAL 
MOTOR. 


material, a pole piece carried by the coil and movable into it, 
and means for completing the magnetic current outside of the 
coil and through the switch arm. 

981,931. ALTERNATING-CURRENT ELECTROMAGNETIC 
SWITCH. David L. Lindquist, Yonkers, N. Y., assignor to Otis 
Elevator Company, Jersey City, N. J. Filed May 7, 1908. Means 
are provided for opening the switch, a strong spring acting 
as a resilient abutment while the switch is closed. A spring 
closes the switch when released. 

981,935. ELECTRIC BRAKE FOR GRAPHOPHONES. John F. 
Means, Oil City, Pa. Filed April 18, 1910. An electromagnetic 
brake is mounted in the graphophone box. 

981,987. ELECTRIC CIGAR-LIGHTER. Victor Emmanuel Extrom 
and Thomas Graham Boardman, Tomahawk, Wis. Filed Mar. 
25, 1910. Comprises a metallic stand in which is mounted a 
small transformer in the secondary circuit of which is connected 
the resistance wire. The circuit is closed by means of a push 


button. 

981,989. CHRONOGRAPH. Theodore T. Fitch, Washington, D. C. 
Filed July 17, 1909. A cylinder, on which is wrapped the record- 
ing a sheet, is turned at a uniform speed by a motor. A second 
motor makes a time record on the sheet and a timing device 
common to both motors controls their operation. 

981,996. TEMPERATURE-ALARM. Albert Goldstein, New York, 
N. Y., assignor to International Electric Protection Company. 
Filed March 28, 1910. Comprises a pipe in loop form having 
Open ends, diaphragms respectively disposed in front of the 
ends, terminals in proximity to the diaphragms, and means for 
electrically indicating a change in the contact relation between 
each diaphragm and its associated terminal. 

981.997. SIGNAL-TELEGRAPH. Albert Goldstein, New York, N. Y., 
assignor to International Electric Protection Company. Filed 
March 28, 1910. A succession of current impulses is sent over 
a line. a single device being provided at the transmitting sta- 
tion for regulating the number of impulses. There are control- 
ling devices respectively controlling the regulating device to 
Cause the transmission of predetermined and different numbers 
of impulses in an arbitrary. order. 

981,998, ELECTRICAL THERMOSTATIC ALARM SYSTEM. Al- 
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SAFETY DEVICE FOR ALTERNATING-CURRENT 
“HOISTING APPARATUS. William N. Dickinson, Jr., New 
York, N. Y., assignor to Otis Elevator Company. Jersey City, N. 
J. Filed June 14, 1906. Comprises a motor, controlling means, 
a safety device, and a switch operated by the motor and co- 
acting with the controlling means to effect the operation of the 
safety device to stop the motor when the latter rotates in a 
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bert Goldstein, New York, N. Y., assignor to International Elec- 
tric Protection Company. Filed May 2, 1910. Comprises an 
electric circuit, an alarm device, controlling means operated in 
two steps by successive changes in the electrical condition of 
the circuit, and means for producing such changes. 


982,011. VACUUM-RENOVATOR. Augustus W. Nohe, Chicago, Ill., 
assignor to Nohe Electric Home Renovator Co., Chicago, Il. 
Filed June 26, 1909. A self-contained vacuum cleaner is driven 
by an electric motor. 

982,032. CONTROL OF ELECTRICALLY-OPERATED SWITCHES. 
Eugene R. Carichoff, Schenectady, N. Y., assignor to General 
Electric Company. Filed Sept. 19, 1910. Comprises a number 
of contactors intended for operation in succession, two actuat- 
ing circuits leading to alternate contactors, relay mechanism 
for energizing the actuating circuits alternately, and connec- 
tions whereby the resistance of the actuating circuits is alter- 
nately decreased upon the successive operation of the relay 
mechanism to cause the contactors to close successively. 

982,033. EMERGENCY OPERATING MEANS FOR REVERSING- 
SWITCHES. Frank E. Case, Schenectady, N. Y., assignor to 
General Electric Company. Filed Sept. 30, 1909. An electricully 
operated reverser is combined with a switch operated by 
fluid pressure. Valve mechanism for operating the latter is con- 
nected with the handle of the controller. 

982,037. ELECTROLYTIC CELL. James R. Crocker, New York, N. 
Y., assignor to McDonald Electrolytic Company, New York, N. 


981,998. -THERMOSTAT ALARM. 


Y. Filed Sept. 30, 1909. An electrolytic cell suitable for the 
electrolysis of sodium chloride or similar salts has a cast metal- 
lic body, inclined ribs forming lateral cathode chambers, and 


diaphragms engaging the ribs. 

982,041. MOTOR CONTROL. William N. Dickinson, Jr, New 
York, N. Y., assignor to Otis Elevator Company, Jersey City, N. 
J. Filed July 3, 1906. A brake-releasing magnet of the multi- 
phase type is so arranged as to allow the brake to act on the 
motor as soon as current is cut off, but is so connected with the 
reversing switch that the operation of the switch is almost 
simultaneous with the completion of the magnetic circuit of 


the magnet. 
982,045. ELECTRIC VULCANIZER. Walter C. Fish and Arthur 
M. Stanley, Lynn, Mass., assignors to General Electric Company, 
Filed Sept. 12, 1907. A tire vulcanizer comprising a circular 
casing composed of segmental sections and a number of elec- 
tric heating units mounted at intervals around the circumfer- 


ence of the casing. 
982,052. ELECTRICAL SYSTEM FOR THE SUPERVISION OF 
WATCHMEN. Albert Goldstein, New York, N. Y., assignor to 
International Electric Protection Company. Original application 
filled May 10, 1910. Divided and this application filed July 232, 
1910. Comprises a line circuit and an automatically operating 
transmitter, a translating device, a second transmitter, and a 
manually operable circuit-closer disposed in a crossing between 
the line members and at the supervised station for independ- 
ently controlling the second transmitter. 
982,067. ALTERNATING-CURRENT-MOTOR CONTROL John D. 
Ihlder, New York, N. Y. assignor to Otis Elevator Company, 
Jersey City. N. J. Filed Jan. 15, 1907. Auxiliary resistance and 
starting resistances are provided and means for effecting a 
successive insertion of the starting resistance and the cutting 
out of it, and a device for cutting out the auxiliary resistance 
upon the insertion of the starting resistance. 
982,074. SAFETY SLOW-DOWN AND STOP MOTION FOR ELEC- 
TRIC ELEVATORS. David Larson, Yonkers, N. Y., assignor to 
Otis Elevator Company, Jersey City, N. J. Filed May 18, 1909. 
The safety device contains two switches in parallel and a cir- 
cuit-breaker which operates to slow down the elevator when 


both switches are open. 
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982,097. ELECTRODE FRAME AND HANGER. Charles B. Schoen- 
mehl, Waterbury, Conn. Filed Feb. 9, 1910. A device for sus- 
pending the negative plate of a battery. 


982,100. SOLENOID-OPERATED SWITCH. Henry L. Smith, Schen- 
ectady, N. Y., assignor to General Electric Company. Filed 
June 8, 1906. A solenoid switch operates in a chamber partly 
filled with oil. 


982,110. OUTLET-BOX-SUPPORTING BRACKET FOR ELECTRIC- 
WIRING FIXTURES. Sol Adelman, Chicago, Ill. Filed Mar. 
ae 1910. Comprises a thin metal bracket fastened to an outlet 

ox. 

982,116. CIRCUIT-BREAKER. Henry Price Ball, New York, and 
Gilbert Wright, Schenectady, N. Y., assignors to General Elec- 
tric Company. Filed June 17, 1908. A calibrating device for 
electromagnets includes an operating handle for the circuit- 
breaker and an electromagnet having an armature responsive 
to abnormal current to trip the circuit-breaker. An adjust- 
able stop is provided for the armature, and means pontroles 
by the handle lock the stop in adjusted position. 


982,119. VAPOR ELECTRIC APPARATUS AND METHOD OF 
OPERATING THE SAME. Charles Orme Bastian, London, Eng- 
land. Filed April 28, 1910. A solid metallic positive electrode 
is used in connection with the mercury electrodes in a vapor 
electric apparatus to operate at high temperatures. 


982,146. ELECTROMAGNETICALLY-OPERATED SWITCH. Charles 
B. Larzelere, Seneca Falls, N. Y., assignor to General Electric 
Company. Filed Aug. 2, 1910. Comprises a relay, a latch mech- 
anism for holding the relay open, and a mechanical connection 
which connects the contactor and the relay and the latch mech- 
anism whereby the contactor in opening opens the relay con- 
tacts and in closing trips the latch mechanism. 


982,175. ELECTRICAL AGRICULTURAL SYSTEM. Charles 


982,224. —ALUMINUM-CELL LIGHTNING ARRESTER. 


S. Doney, Columbia Falls, Mont., assignor of one-third to 
Charles H. Foot, Kalispell, Mont., and one-third to George D. 
Watt, Columbia Falls, Mont. Filed April 5, 1910. The two lines 
of a power circuit are run at the two sides of a field and 
current for operating agricultural machinery is taken from three 
lines by trolley wheels carried on portable stands. 


982,188. TELEGRAPH-POLE. Joseph H. Norton, Mullinville, Kans. 
Filed Oct. 25, 1909. A concrete pole has reinforced concrete 
cross-arms with insulator pins embedded therein. 


982,193. OUTLET-BOX. Fred Irving Thayer, Farmington, N. H. 
-~ Filed Sept. 15, 1910. An outlet-box is made so that it can be 
attached to a stud on one side and to the laths on the other. 


982,209. BRIDGING TELEPHONE SYSTEM. Henry F. Joeckel, 
Camp Point, Ill. Filed Feb. 21, 1910. Comprises a metallic line 
circuit and a magneto-call local-battery bridging telephone with 
an additional signaling line circuit consisting of a metallic con- 
ductor and a ground return circuit, which is insulated from the 
usual metallic talking line circuit. 


982,213. TELEPHONE SWITCH APPARATUS. Stanislaw A. Kol- 
tonski, Boston, Mass., assignor to Electro Mechanical Works, 
Boston, Mass. Filed Jan. 21, 1910. A separable two-part frame 
carries the switching devices consisting of the plungers and the 
movable receiver hook, and groups of circuit springs adapted 
to be operated by the plungers and also a group of circuit 
springs adapted to be operated by the receiver hook. 


982,222. ELECTRIC-DROP-LIGHT HANGER. Henry Uhl and Ulys- 
ses S. Grant Barnhart, Longmont, Colo. Filed April 16, 1910. 
The lamp cords wound on a roller actuated by a coiled spring, 
so that the length of the cord may be regulated as desired. 


982,224. LIGHTNING-ARRESTER. Elmer E. F. Creighton, Schen- 
ectady, N. Y., assignor to the General Electric Company. Filed 
July 6, 1909. Combines in a three-phase system having three 
conductors, four electrolytic condensers with corresponding ter- 
minals electrically connected and the other terminals of two 
of the condensers directly connected to two conductors, and 
means whereby either of the remaining two condensers may be 
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connected to ground and the other connected to the third con- 
ductor. 


982,227. APPARATUS FOR PRODUCING OZONE. Ludwig Glaser, 
Schenectady, N. Y., assignor to General Electric Company. Filed 
July 20, 1907. A conductor of the second class is cooled by 
strong air currents, and a resistance with high positive temper- 
ature coefficient is connected in series with the conductor to 
prevent it from losing its conductivity because of the cooling 
action of the strong air currents. 


982,228. MERCURY-VAPOR APPARATUS. John T. H. Dempster, 
Schenectady, N. Y., assignor to General Electric Company. Filed 
Mar. 6, 1905. Comprises a resilient diaphragm of conducting 
material, an electrode electrically connected thereto, automatic 
means for moving the diaphragm, and means for maintaining a 
pressure less than atmospheric on both sides of it. 


PATENTS THAT HAVE EXPIRED. 


Following is a list of the electrical patents (issued by the 
United States Patent Office) that expired January 23, 1911: 
§13,109. ELECTRIC RADIATOR. Walter D. Hough and Elmer Z. 

Burns, Niagara Falls, N. Y. 

513,111. ELECTRIC ARC LAMP. William Jandus, Cleveland, O. 

513,112. GAS AND ELECTRIC COUPLING. William J. Kelly, 
Boston, Mass. 

513,113. ELECTRIC-LIGHT FIXTURE FOR MUSIC STANDS. Wil- 
liam J. Kelly, Boston, Mass. 

513,122. ELECTRIC SAFETY DEVICE FOR ELEVATORS. Rob- 
ert W. Magrane, Brooklyn, N. Y. 

513,134. ELECTRIC ELEVATOR. Norton P. Otis, Yonkers, N. Y. 

513,164. TELEPHONE-INDEX. Arthur N. Webb, Salem, Mass. 

513,213. ELECTRIC MOTOR CONTROLLING DEVICE. Jere E. 
Stanton, Boston, Mass. 

513,219 and 613,220. ELECTRIC BELL. Charles Turnbull, Jr., 
North Shields, England. 

513,231. SWITCH AND SIGNAL APPARATUS. Frank L. Dodgson, 
Rochester, N. Y. 

513,245. SECONDARY BATTERY. Evelyn Paget and Leonard 
Paget, New York, N. Y. 

513,250. ELECTRIC-LIGHT CUT-OFF. Joseph B. Stewart, Maver- 
straw, N. Y. 

513,251. ELECTRO-MECHANICAL GONG. Nathan H. Suren, New 
York, N. Y. 

513,259. AUTOMATIC ELECTRIC STOP MOTION FOR KNIT- 
TING MACHINES. Jules Buchel, New Orleans, La. 

513,262. ELECTRICAL TIME SIGNALING APPARATUS. James 
H. Gerry, Brooklyn, N. Y. 

513,264. ELECTRIC METER. John C. Henry, New York, N. Y. 

513,270. PROCESS OF AND APPARATUS FOR MELTING MET- 
ALS BY MEANS OF ELECTRICITY. August F. W. Kreinsken, 
Hamburg, Germany. 

513,294. ELECTRICAL APPARATUS FOR FIRING SUBMARINE 
MINES. Giulio Bertolini, Venice, Italy. 

513,299. COIN-OPERATED TELEPHONE SWITCH. Charles F. 
Brown, Yarmouth, Canada. 

513,300. ELECTRIC GAS LIGHTER. Winsor L. Brown, San Fran- 
cisco, Cal. 

513,305. TELEPHONE TRANSMITTER. Frank R. Colvin, New 
York, N. Y. 

613,345. ELECTRIC CALL BELL FOR PNEUMATIC TUBES. Leo- 
pold Strouse, Baltimore, Md. 

513,347. MAGNETO-ELECTRIC MACHINE. Horace H. Taylor, Los 
Angeles, Cal. 

513,349. MEANS FOR NEUTRALIZING SELF-INDUCTION IN 
ALTERNATING CIRCUITS. Elihu Thomson and Edwin W. 
Rice, Jr., Swampscott, Mass. 

513,350. AUTOMATIC RHEOSTAT. Burton C. Van Emon, San 
Francisco, Cal. 

513,364. APPARATUS FOR REGISTERING TELEPHONE CALLS. 
Ludwig Kahn, Hamburg, Germany. 

513,376. RAILWAY SIGNALING APPARATUS. Eduard A. Winter- 
halder, Kappel, Germany. 

513,387. ELECTRIC BELT. Willie C. Fuller, Salina, Kan. 

513,391. ELECTRIC METER. Charles Gudgell, Independence, Mo. 

513,401. ELECTRIC MOTOR FOR STREET-CARS. Benjamin G. 
Lamme, Pittsburg, Pa. 

513,422. MEANS FOR COOLING ELECTRIC CONDUCTORS. 
Henry A. Rowland, Baltimore, Md. 

513,425. SELF-INDUCTION COIL. Charles F. Scott, Pittsburg. Pa. 

513,426. SPAN-WIRE FOR OVERHEAD ELECTRIC RAILWAYS. 
Sidney H. Short, Cleveland. Ohio. 

513,440. SUPPLY SYSTEM FOR ELECTRIC RAILWAYS. Henry 
S. Pruyn, Hoosick Falls, N. Y. 

513,457. RESISTANCE-COIL. Harry P. Davis, Pittsburg, Pa. 

513,459. DYNAMO-ELECTRIC MACHINE. George F. Dieckmann, 
Chicago, Ill. 

513,460. COMMUTATOR FOR DYNAMO-ELECTRIC MACHINES. 
Harry L. Fee, New Orleans, La. 

513,466. ELECTRICAL MEANS FOR PROPELLING CANAL- 
BOATS. Joseph Sachs, New York, N. Y. 

513,469. ELECTRIC CLOCK SYSTEM. James H. Gerry and Fred- 
erick M. Schmidt, Brooklyn, N. Y. 
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ELECTRIFICATION AT BOSTON. 

The report of the Joint Board on Metropolitan Improve- 
ments, regarding electrification of the steam railroads enter- 
ing Boston, has been made to the Massachusetts Legislature, 
as noted on another page of this issue. A bare majority of the 
Board opposes any legislation, while a minority favors some 
action to hasten electrification. With a single exception, the 
commissioners whose experience lies in the transportation 
field are practically at one on behalf of electricity. The en- 
tire Board of Railroad Commissioners and a majority of the 
Boston Transit Commission incline toward the electrical solu- 
tion. It is certainly difficult to see why the two other Com- 
missions were ever called into the case, for their qualifications 
to pass upon so technical a question as this are anything but 
apparent from the duties imposed upon their organizations 
under normal conditions. 

If the success of electricity everywhere else in human 


affairs is any criterion, electrification is bound to come in 


steam railroading sooner or later. When a sufficiently large 


portion of a railroad system of trunk-line standards is in 
operation by electric power we fancy it will not be so difficult 
to convince people that the steam locomotive is economically 
doomed. It is unquestionably true that the cost of electrify- 
ing will be heavy for many years to come; but who can really 
measure the economies which complete electrification is capa- 
ble of securing? Since the notable paper of former Vice- 
President Wilgus, of the New York Central Lines, before the 
American Society of Civil Engineers, a couple of years ago, 
the opinion has been general that electricity will, in the lony 
run and with complete engine-stage equipment, be found 
sumewhat less costly than steam, when all the facts are taken 
into account. When the real facts come out as to the costs 
on the New Haven between New York and New Haven, and 
on the New York Central between the Grand Central and 
Croton or White Plains, electrical engineers will be very much 
surprised if the results do not show that electric service is 


better than steam financially as well as from the operating 


and publie points of view. It is quite possible that if the 


trunk lines entering Boston should be electrified first to dis- 
tances of fifty or sixty miles, there would be a different story 
on the hypothetical balance sheets. Finally, if there should 
be necessary a slight increase in suburban fares, it is a ques- 
tion if it would not be paid without much diffieulty, provided 
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that the companies are willing to give the consumer of trans- 
portation the benefit of decidedly faster running times. It 
is indeed difficult to believe that electrification is the luxury 
that the Boston report attempts to prove, and it is highly 
probable that within a very few years it will be found to be 
one of the prime necessities of urban civilization. 


WATER-POWER DEVELOPMENT. 


The importance of the development of the water powers 
of the country is a subject which cannot be reiterated too 
often. We have taken occasion in these columns before to 
emphasize the great desirability of the early adoption by the 
Federal Government of a definite policy in regard to its 
public lands which include available water-power sites, and a 
policy which, while safeguarding the general public interests, 
shall not impose any unreasonable restrictions which would 
tend to delay development by making investors unwilling to 
finance such projects. Month after month has passed with 
little apparent progress toward definite results. Conventions 
of various kinds have discussed the matter, all shades and 
varieties of opinion have been brought forward, and the in- 
terests of different small groups of individuals have been 
found in conflict. The general discussion has seemed to crys- 
tallize the opinion that federal rather than local control and 
regulation is desirable, since many of the waters flow through 
more than one state, and the questions involved cannot in- 
herently be brought under the control of local authorities. 
But if the Federal Government is going to control, it should 
set about doing it. Procrastination in this connection is a 
serious evil. It not only counteracts the efforts toward con- 
servation of other natural resources, to which the administra- 
tion claims to be favorably disposed, but it interposes an ob- 
stacle to the development of many communities which need 
the power, it halts those interested financially in the develop- 
ment of projects, and it renders difficult the enlargement cf 
existing projects which have reached their limit of capacity, 
by making uncertain the future status of the whole matter. 
The action of the National Electric Light Association in 
urging upon Congress the necessity for some move in this 
matter is a step in the right direction, and the Association 
should receive the support of all those interested in hydro- 
electric developments. Co-operation by bringing the matter 
to the attention of representatives in Congress will help to 


secure favorable consideration and action. The Association. 


proposes that a commission be formed of members of Con- 
gress to investigate the facts and conditions affecting the 
whole matter, that such commission be appointed at the pres- 
ent session of Congress and do their work between sessions, 
thus making it possible to secure legislation at the next ses- 
sion. Since any action on the matter itself cannot be hoped 
for at the present session, the appointment of such a commis- 
sion would do more to expedite matters than anything else 
could. It is to be hoped that such a commission will be 
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formed; otherwise there is little, chance for legislation even 
in the next session. 

The subject is a momentous one; the interest in it is 
national; it is vital, and it is imperative. Only harm can be 
done by prolonged postponement. Action is called for. Let 
all friends of conservation, all friends of electrical develop- 
ment, all those in favor of opening opportunities for develop- 
ing resources and financing important projects, let their voices 
be heard in urging a speedy solution of the questions whose 
present neglect means stagnation and waste. 


TWENTY-THREE YEARS OF ELECTRIC RAILWAYS. 

At a dinner which was held in New York City by the 
American Electrie Railway Association, on January 27, the 
achievements of twenty-three years of electric railroading 
were celebrated, for it has been but little short of a quar- 
ter century since the first electric railway was put in opera- 
tion at Richmond, Va., by Frank J. Sprague and Oscar 
Terry Crosby. 

While this was not the first application of electricity 
to traction, the fact that it was the first venture af its kind 
made with a view to financially suecessful operation entitles 
its projectors to a full measure of consideration. The men 
connected with it had but little behind them to set a prece- 
dent for their method of operation, yet so well did they 
Start their venture in the right direction that the growth of 


the industry has been almost without parallel. It is esti- 


mated that the electric lines of the United States carried, 
during the past year, about 10,000,000,000 passengers, and 
that in ten years this figure will be doubled. 

With the development of the electric railway systems 
there have been a multiplicity of problems arising from the 
relationship of a concern in which a great amount of capital 
is invested, with the supporting public. The relations were 
a little complicated, and, moreover, they were absolutely 
new. It became a question of giving the investors an ade- 
quate return on their capital and giving the public the best 
service compatible with this. There arose the difficult task 
of satisfying both the public and the investor, and inasmuch 
as the voting passengers granted the company the right to 
Operate, it was important that they should be satisfied. 

Many states have already sought to solve the problem 
through public service commissions, and the work that has 
been done in conjunction with the railway properties has 
accomplished a great deal in the way of proper financing. 
When the extremely brief time that the problem has been in 
existence is considered, it is little short of wonderful that 
operations of such magnitude and of such changing nature 
are on such a sound financial basis. 

It has been said with some truth that no investment 1s 
perfectly safe or so constituted as to be absolutely perma- 
nent, yet it seems that with the advance being made in the 
methods of operation and financing we may find in the elec- 
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tric railway an investment which is both. The question of 


making it so rests with public service commissions no less 
than with the railway companies themselves, and it is only 
by working together that the point will be reached where 
generally profitable railways will serve an entirely satisfied 


public. 


PROMPT PUBLICATION OF TECHNICAL PAPERS. 
Many of the original papers which are published upon 
scientific subjects are of such a nature that their contents 
are valuable at any time, and whenever they may be given to 
the world they add to the general store of knowledge and 
are a welcome addition. In some cases, immediate benefits 
are not felt because the world is not ready to assimilate the 
knowledge or because the publication is in such an obscure 
manner as to not receive the attention of those who could 
make use of the information. A classical example of this 
is the work of Woleott Gibbs in physical chemistry, which 
‘for years received no recognition, but when finally known 
proved of as much value as it could ever have been. 

In the case of more technical papers, co-workers in a 
subject are nearly always ready to assimilate whatever is 
offered, and there is little chance of anything valuable going 
unrecognized if published in any medium of general cir- 
culation. 

But whether the subject be technical or purely scien- 
tific and whether the value be depreciated or appreciated by 
delay, there is never any advantage in withholding or delay- 
ing any publication of real value, for by so doing some one 
is compelled thereby to wait for information which it is <o 
be assumed will be useful when received. It seems therefore 
to be the duty of those who have valuable material which 
will be helpful to others to publish it as promptly as pos- 
sible, if it be of such nature as to receive publication at all. 
This is perhaps especially true of government publications, 
whose expense is justified only by the benefits which they 
may confer upon the public. 

An example of needless delay in publication is fur- 
nished by the number of the Bulletin of the Bureau of Stand- 
ards, which has just come to hand, although of date Novem- 
ber, 1910, and containing articles all of which were written 
in the first half of the vear 1910. The Bulletin itself does 
not receive wide circulation, the separate papers being re- 
printed for general distribution. In the case of two papers 
intended for the next issue of the Bulletin, separate printing 
has been accomplished in advance and distribution already 
This method is far superior to that heretofore in 


made. 
vogue and it is to be hoped that it will be made regular 
procedure in the future. No paper is then held baek by 
others. 

A majority of the papers published in the Bulletin deal 
with electrical and allied subjects, and it is of considerable 
importance to the electrical fraternity that they be made 


available as soon as possible. 
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THE VALUE OF ELECTRICAL SHOWS. 

It has become customary to hold annual electrical shows 
in many of our large cities, and the practice seems to be 
growing in favor. New York, Chicago, Philadelphia, Min- 
neapolis and others make this a regular feature of every 
winter season. The shows serve to arouse popular interest 
in the latest electrical devices for household use, as well as 
in modern electrical developments of a less intimate charac- 
ter. The benefits redound to both the local central stations 
and to the manufacturers, since the latter are enabled 
to sell more goods and the former supply current to operate 
the new devices. 

That the principal function is to thus stimulate the gen- 


eral use of current by the public is evident from the pre- 


dominating character of the exhibits. While machinery oc- 


cupies some space and wireless and other spectacular exhib- 
its are in evidence, the greater part of the floor space is 
given up to vacuum cleaners, washing machines, heating 


and cooking devices of various kinds, small motors and 


lamps for in-door use. Measuring instruments, insulation, 


cables, out-door lamps, etc., are seldom to be seen, for the 


show is not regarded by exhibitors as a medium for reach- 


ing electrical manufacturers. Its function is to reach the 


public, and judging by the throngs which usually attend 


these exhibitions, the object is very successfully achieved. 


LIGHTNING AND FOREST PRESERVATION. 

An investigation covering a long period of years, 
which has been made in one of the provinces of Germany, 
has demonstrated that the frequency of lightning strokes is 


less in wooded areas than in those which have been de- 


nuded of their forests. Where the forests have been re- 


grown the frequency of lightning strokes has been de- 
creased. 

This furnishes an additional argument, if any were 
needed, for the preservation of wooded areas in the neigh- 
borhood of farm buildings and of towns. The strongest 
arguments for forest protection and maintenance apply to 
the mountainous regions Where population and destructible 
property are scant, whereas the influence upon lightuing is 
of importance in more densely inhabited parts of the coun- 
try. The great and increasing destruction of both life and 
property from this cause renders the subject one of con- 
siderable importance. 

The crusade which is being waged for the more general 
appreciation of and preservation of the young and growing 
timber and the restriction of lumbering to trees of mature 
growth is thus strengthened by one more consideration 
Which appeals both to the reason and to the purse. It is 
hard in such matters to determine definitely the amount of 
protection to life and property whieh may be involved, but 
the mere fact of a relation—of a definite connection be- 
tween cause and effeet—should be sufficient to stimulate an 


interest in the matter. 
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THE MARKET FOR ELECTRICAL 
ENERGY. 


ADDRESS BEFORE CHICAGO ELECTRIC CLUB. 


An increase of its maximum load 
from 17,000 kilowatts in 1900 to 184,- 
000 kilowatts in December, 1910, is the 
record of the Commonwealth Edison 
Company, Chicago, Ill., according to E. 
W. Lloyd, general contract agent of the 
Company, who presented a number of 
interesting statistics regarding the 
commercial development of the Com- 
pany in an address before the Chicago 
Electric Club on January 25. 

In 1890 the selling organization of 
the Commonwealth Edison Company 
comprised three or four men and it 
generally required approximately two 
weeks’ time to supply service after a 
contract had been made, especially in 
the outlying districts. Today the sell- 
ing organization of the Company com- 
prises over 140 men, 100 of whom are 
outside solicitors, and it is the aim of 
the Company to connect a new custom- 
er’s installation the same day the con- 
tract is closed, providing the premises 
of the customer are wired. 

The development of new business has 
been due, according to Mr. Lloyd, to 
the liberal policy of the management of 
the Company. One of the chief factors 
in this respect has been the publicity 
given the affairs of the Company. The 
advertising department, under the man- 
agement of Dana H. Howard, has been 
a valuable asset to the contract depart- 
ment. The policy of the Company is 
to advertise two times a week in the 
prominent newspapers of the city. This 
is augmented by program advertising 
and by the issuance of the Company's 
local magazines. Mr. Lloyd also men- 
tioned the special campaigns which are 
carried on from time to time. 

Referring to residence business, Mr. 
Lloyd said that the house-wiring cam- 
paign carried on by the Company, offer- 
ing to wire a house at cost with two 
and one-half vears to pay has resulted 
in obtaining 2,500 contracts for this 
work. A flatiron campaign, during 
which 12,000 irons were placed with 
customers on free trial, resulted in only 
500 being returned at the expiration of 
the trial period. Campaigns on special 
lighting have resulted in the installa- 
tion of 16,000 tungsten clusters about 
town on the rental basis. In orna- 
mental street lighting the Company has 
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signed 1,703 contracts for ornamental 
standards in various business sections. 
The income from the electric signs 
rented to business houses as a result of 
a strenuous campaign averages $500,- 
000 for about 3,000 signs, and in addi- 
tion there are amout 2,000 signs, pri- 
vately owned, on the Company’s lines. 

Much of the success in the acquisi- 
tion of residence business is due, ac- 
cording to the speaker, to the fact that 
no minimum charge is required. There 
are over 70,000 householders on the 
lines of the Company. The total num- 
ber of customers is 130,000. 

Regarding rates Mr. Lloyd explained, 
briefly, the different classes of rates and 
explained a new rate the Company is 
just perfecting. This is essentially an 
off-peak rate and comprises a primary 
charge per kilowatt of demand lower 
than the wholesale rate now in use. 
This rate ean only be enjoyed by those 
who do not use current during the 
hours of 4 to 8 p. m. in November, 
December, January and February. 

Mr. Lloyd then exhibited a number 
of curves showing various phases of 
the Company’s business. The first curve 
showed the relation of the increase in 
population to the increase in earnings 
per capita. In 1890 the income per 
capita was fifty cents, in 1910, $4.50. 
The second curve showed the increase 
in the net connected load of the Com- 
pany, which is 8,075,000 fifty-watt 
equivalents. The actual load is about 
forty per cent of the connected load. 
The next curve showed the relation of 
income from light and power to num- 
ber of customers, and the last curve 


exhibited showed the results of the 


house-wirlng campaign. 

F. J. Postel asked Mr. Lloyd what 
percentage of the _ residence-lighting 
business averages less than $1.00 since 
the dropping of the minimum charge. 
Mr. Lloyd said about 3,000 customers 
average less than $1.00. 

In reply to a question by A. Scheible 
as to how the Company would deter- 
mine whether or not a customer would 
stay off of the peak in giving the new 
rate, Mr. Lloyd said they would be 
charged the regular wholesale rate and 
if the printing meter which would be 
attached to each meter showed the cus- 
tomer stayed off the peak a refund 
would be made. 

Brief remarks were also made by 


Messrs. Taussig, Jackson, Perry and 
Phelps. 
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Joint Electrical Meeting in Chicago. 

A joint meeting of the Chicago Sec- 

tion of the American Institute of Elec- 
trical Engineers and of the Electrical 
Section of the Western Society of En- 
gineers was held at the rooms of the 
latter on the evening of January 20. 
The following nominations for the off- 
cers of the Electrical Section of the 
Western Society for 1911 were made 
and then elected by joint ballot: G. T. 
Seely, chairman; J. R. Cravath, vice- 
chairman; G. H. Lukes, new member of 
the executive committee. 
- On taking the chair Mr. Seely an- 
nounced that the following papers were 
promised for the next joint meetings: 
February meeting, ‘‘Electrolysis of 
Iron in Concrete,’’ by Prof. C. F. Bur- 
gess, of the University of Wisconsin; 
March meeting, ‘‘Engineering in War,” 
by Caryl D. Haskins, of the General 
Electric Company; April meeting, 
“Electricity in Ice Plants,’’ by August 
Smith, of Buffalo, N. Y. 

The topic of the evening was an in- 
formal lecture by Prof. Morgan Brooks, 
of the University of Illinois. This was 
about his recent trip around the world 
and was therefore appropriately enti- 
tled ‘‘Inductions from a Closed Circuit 
of the Globe.’’ The lecture was illus- 
trated by a very large number of lan- 
tern slides, nearly all of which were 
from views taken by Professor Brooks 
or some one of his party. 

Professor Brooks said a trip around 
the world is not a formidable undertak- 
ing. The service as a rule is quite good. 
For a person of moderate tastes the 
rates are on the average about three 
cents per mile plus $4 a day. His party 
traveled westward through Japan, Chi- 
na, India and Europe back to the 
United States. 

Among the practically countless in- 
teresting things observed were the 
skillful manipulation of the wireless by 
a Japanese operator while crossing the 
Pacific and keeping in touch with land 
at all times; the two large Japanese en- 
gineering schools equipped with elec- 
trical machinery from all parts of the 
world; tungsten lighting on a special 
train in China; the technische Hoch- 
schule at Berlin; a Thury direct-current 
variable-voltage transmission plant; the 
three-phase electrification of the Ital- 
ian railways; and a double hydroelec- 
tric plant in the Alps having a 900- 
meter head for the upper plant and a 
000-meter head for the lower one. 
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H. Ward Leonard. 

Among American engineers and in- 
ventors who have contributed greatly 
to the scientific development and 
practical application of electrical ap- 
paratus entering into many vocations, 
the subject of this sketch, H. Ward 
Leonard, stands as a conspicuous ex- 
ample of well directed energy and a 
finely developed intellect accompanied 
by prophetic vision and keen fore- 
sight. 

H. Ward Leonard was born at Cin- 
cinnati, O., February 8, 
1861. He graduated with 
the class of 1883 at the 
Massachusetts Institute of 
Technology, and in 1884 be- 
came one of Thomas A. Edi- 
gon’s personal staff of four 
engineers selected by Mr. 
Edison to introduce the Edi- 
son central-station system. 
In 1887 Mr. Leonard was 
made gencral superintend- 
ent of the Western Electric 
Light Company at Chicago, 
Hl. In 1888 and 1889 he 
was senior partner of Leon- 
ard & Izard at Chicago, this 
firm making many important 
installations of central-sta- 
tion plants and electric rail- 
ways in various parts of 
the United States. In 1889 
the firm was bought out by 
the parent Edison interests 
and Mr. Leonard became 
general manager of the 
light and power department 
of the combined Edison in- 
terests for the United States 
and Canada, with head- 
quarters in New York City. 
In 1891 he resigned to es- 
tablish his own independent 
manufacturing business, 
which is still operating as the Ward 
Leonard Electric Company at Bronx- 
ville, N. Y. 

l For many years Mr. Leonard has re- 
tired from routine business duties and 
has devoted his time principally to ex- 
perimental work and the patenting of 
his inventions. He has patented and 
has under application inventions ag- 
gregating in all more than 100. These 
Inventions have covered apparatus de- 
voted to a wide range of uses, and 
among the more important may be 
named those relating to electrically 
driven reversible rolling mills. electric 


mine hoists, locomotives, elevators, gas- 
oline-electric trucks, transmission gear- 
ing for motor cars, rheostats, automatic 
switches, electric heaters, and auto- 
matic electric lighting systems for rail- 
way trains and motor cars, electric 
distributing systems and boosters. 


The Ward Leonard system of motor 
control in its various modifications has 
seen extended and important use in 
many fields, including the operation of 
gun turrets in the United States Navy ; 
rolling mills, especially in Europe, 


H. WARD LEONARD, 
Inventor and Engineer. 


where individual motors of more than 
15,000 horsepower are frequently con- 
trolled by this system; and mine hoists, 
some of which employ as much as 2,000 
horsepower and operate at speeds of 
nearly a mile a minute vertically. 

Mr. Leonard has been vice-president 
and also a manager of the American 
Institute of Electrical Engineers, of 
which he has been a member since 
1887. 

Mr. Leonard was probably the first 
engineer to seriously advocate high- 
tension, single-phase traction for heavy 
railway work. His paper, read before 
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the American Institute of Electrical 
Engineers in February, 1894, urging 
for heavy railway work a single-phase, 
20,000-volt locomotive system with 
energy conversion on the locomotive 
and a voltage speed control of the mo- 
tors, attracted widespread attention. 
Mr. Leonard was also a pioneer in de- 
veloping a practical system of regen- 
erative braking for single-phase and 
other systems. 

During the past twenty years Mr. 
Leonard has been in intimate contact 
with the patent practice in 
this country and abroad and 
he has written many arti- 
cles, indicating the necessity 
of reform in our patent sys- 


tice. He is an experienced 
motorist, having personally 
driven one of his motor cars 
more than 70,000 miles. He 
spends the summer months 
at hig Canadian camp in the 
Georgian Bay district. 
where he owns a large num- 
ber of islands, and he is 
an enthusiastic hunter and 
fisher. 

Mr. Leonard has a very 
exceptional American an- 
cestry, being descended, 
along different lines, from 
no less than three ancestors 
who lived in this country 
prior to 1639. One of these 
was John Alden, of May- 
flower fame: another, Solo- 
mon Leonard, who came to 
America from England in 
1629, and in 1642, along with 
Miles Standish, John Alden 
and several others. estab- 
lished Duxbury, the first set- 
tlement out of Plymouth, 
the other was Wiliam 
Ward. who came to America from 
England in 1639. A Leonard ances- 
tor first established the iron and steel 
industry in America in the year 1651 
at Taunton, Mass. Mr. Leonard's 
great-great-grandfather was General 
Artemas Ward, who was one of the 
most conspicuous figures in the period 
prior to the outbreak of the Revolu- 
tion and was, upon May 19, 1775, ap- 
pointed General and Commander-in- 
Chief of the forces raised by Massa- 
chusetts for the defense of the Col- 
onies, and later, when Washington 
was made Commander-in-Chief for all 


tem and patent court prac- . 
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the Colonies, Ward was appointed sec- 
ond in command, being the first Major 
General of the American Army. 

He is a member of numerous clubs, 
including the Union League Club of 
New York, the Engineers’ Club, the 
Clove Valley Rod and Gun Club, the 
New York Electrical Society, the 
Scarsdale Country Club, the Lawrence 
Park Country Club, and several other 
social organizations, and is a life mem- 
ber of the American Institute of Elec- 
trical Engineers. He is a director of 
the Mount Morris Bank, of New York, 
president of the Sagamore Develop- 
ment Company, and has been president 
of the Village of Bronxville, where he 
resides in Lawrence Park. 

—_—__~-e—__—_ 
American Electric Railway Association 
Dinner. 

The American Electric Railway As- 
sociation celebrated at a dinner held in 
New York City on January 27, the 
progress of the electrie railway since 
the installation of the first electric line 
in Richmond, Va., nearly a quarter of a 
eentury ago. This line, which was put 
in with an idea of being financially suc- 
cessful, was installed by Frank J. 
Sprague and Oscar Terry Crosby. 

There were 1,250 electric lines repre- 
sented at the banquet, the total railway 
holdings being about 36,000 miles of 
track, or an average of about thirty 
miles to each company. 

——-_ a 
New York Section Organized. 

The New York Companies’ Section of 
the National Electrice Light Association 
was fully organized at a meeting held 
on January 24 in the Twenty-seventh 
Street auditorium of The New York 
Edison Company. This section, which 


includes all the lighting companies of 


Greater New York, with the exception 
of the Brooklyn companies, which have 
their own separate section, bids fair to 
he one of the most suecessful in the 
Association, having already a member- 
ship of 500. 

The officers of the section are as fol- 
lows: Arthur Williams, chairman, The 
New York Edison Company; J. F. 
Becker, vice-chairman, The United 
Electrie Light & Power Company; E. S. 
Bellow, treasurer, Westchester Lighting 
Company; Jesse Richards, executive 
secretary, New York and Queens Elec- 
tric Light & Power Company; F. C. 
Ienderschott, recording secretary, The 
New York Edison Company. 


1912 National Electric Light Associa- 
tion Convention May Go to 
Portland, Ore. 

At a meeting of the executive com- 
mittee of the National Electrie Light 
Association, held in New York on Janu- 
ary 12, invitations to hold the 1912 
convention in Portland were discussed. 
On motion of C. L. Edgar it was voted 
that it was the sense of the committee 
that the time had come to have a con- 
vention on the Pacific Coast. Mr. 
Campbell read the following abstract 
from the minutes of the meeting of the 
New England Section: ‘The opinion 
Was expressed that so large and com- 
prehensive an Association as the na- 
tional body should not confine its meet- 
ing places to east of the Rocky Moun- 
tains, but should demonstrate especial- 
ly to the people of the West that it is 
a national hody and has the interests 
of every part of the territory in mind. 
The belief was expressed that to hold 
the national convention in Portland, in 
1912, would be a practical and compre- 
hensive demonstration of this broad 
comprehensive interest.” 

On motion of Arthur Williams it was 


‘voted that a committee of three be ap- 


pointed by the chair to consider spe- 
cifically the question of holding the 
1912 convention on the Pacifie Coast. 
The president appointed John Gilchrist, 
C. L. Edgar, and W. H. Blood, Jr., 
members of this committee. 
PERE D P EE 


Mississippi Electric Association Joins 


N. E. L. A. 


A meeting of the executive commit- 
tee of the Mississippi Eleetrie Associa- 
tion was held in Meridian, Miss., Jan- 
uary 19, at which much important busi- 
ness was transacted. Gulfport, Miss. 
was selected as the place for the next 
annual convention, June 20, 21 and 22. 

The following subjects were selected 
for papers to be presented at the con- 
vention: ‘“‘Engines of 750 Kilowatts 
and Under;’’ ‘‘Steam Turbines, 750 
Kilowatts and Under, Non-Condensing 
and Condensing, and Low-Pressure 
Turbines in Connection With Enginesof 
000 Horsepower and Less;’’ ‘‘Electric- 
ally Heated Appliances;’’ ‘‘Relation of 
Our Employees to the Company and to 
the Publie;’’ “The Necessity for a Com- 
mercial Department.” A paper by the 
Engineering Department of the Nation- 
al Electrie Lamp Association is also an- 
nounced. A committee was appointed 
on National-Flectrieal-Code require- 
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ments and appropriation made for con- 
duct of the Question Box. 

The unanimous consent of all the 
member companies of the Association 
having been obtained, it was voted to 
affiliate with the National Electric 
Light Association as a State Section. 

— ee 
Toronto Section Meeting. 

On January 26, T. C. Martin, execu- 
tive secretary of the National Electric 
Light Association, addressed the mem- 
bers of the Toronto Section on ‘The 
Organizing of An Industry.” Mr. Mar- 
tin commenced his address by stating 
that he believed the evolution of any 
art should carry with it the evolution 
of an industry, and that unless art was 
really firmly established an industry 
could not result. He spoke of the won- 
derful progress of the electric-light in- 
dustry since its comparatively recent 
inception, , 

— eoe 
Chicago Subway Plan. 

Chicago is to have the most elaborate 
subway system of any city in the world. 
Complete details of the plans which will 
revolutionize the transportation busi- 
ness of the city have been worked out 
by Bion J. Arnold and will be submit- 
ted to the Mayor and City Council 
shortly. Mr. Arnold has provided for 
tunnels that will extend clear from 
building line to building line. By util- 
izing the space under the sidewalks, 
not only is provision made for the hous- 
ing of public utilities, but four, and in 
some streets six, tracks are to be laid 
for street and elevated railroad traffic. 

The bottom of the subway will be 
forty feet below the street level at its 
greatest depth. It will be constructed 
on two levels, so that there will be no 
grade crossings below the ground. 

The subway system planned is said 
to be elaborate enough to accommodate 
all the cars now using both the surface 
and the elevated loop. | 

Instead of hauling empty cars for 
several miles downtown to accommo- 
date the evening rush of traffic, Mr. 
Arnold proposes to build a big storage 
room under Grant Park, where the cars 
could be stored. 

The first section of the system which 
will be recommended will run from the 
vicinity of Chicago Avenue and Wells 
Street to Twenty-second and State 
Streets, running east in Randolph 
Street from the La Salle Street tunnel 
to State. 
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Electricity in a Modern Hotel. 


Electrical and Mechanical Equipment of the Hotel Sherman. 


The new Hotel Sherman, located at 
Clark and Randolph Streets, Chicago, 
which has recently been opened, forms 
an important addition to the City’s 
hotel facilities and in point of electrical 
and mechanical equipment stands as 
an ideal exponent of present-day engi- 


neering practice. 
The Hotel Sherman is a first-class 


MAIN LOBBY OF NEW HOTEL SHERMAN, CHICAGO, 


modern fireproof structure in every de- 


tail, and will afford accommodations 


that are nowhere excelled. The build- 


ing fronts 160 feet on Randolph Street 


and 180 feet on Clark Street and is 


fifteen stories high. It contains 757 


guest rooms, each of approximately 302 
Square feet floor space, and every room 
provided with a bathroom. 


The exterior of the building is grace- 


fully proportioned and is finished in 
such a manner as to be especially pleas- 
ing. From the sidewalk level up to 
a height of about ten feet the build- 
ing is finished in white granite and 
from this point to the roof the facing 
is a rich cherry-red pressed brick with 
white granite trimmings. The roof is of 
green tile with white trimmings. 


The interior of the hotel is finished 
in a manner in keeping with its exte- 
rior and every convenience and im- 
provement known to hotel practice is 
provided for the comfort and conven- 
ience of the guests. 

For the mechanical operation of the 
vast amount of equipment installed in 
this hotel—such as refrigerating plant, 
ventilating fans, laundry machines, 


pumps, elevators, ete., electric power 
has been employed exclusively and this 
installation is indicative of the present 
importance of electricity as a potent 
factor in hotel operation. 

The motor installation aggregates 660 
horsepower, 450 horsepower of which 
is utilized for operating ventilating 
fans. The lighting load comprises 15,- 


ILL. 


500 incandescent lamps of fifty-six-watt 
equivalents. All electrical energy is 
supplied by the Commonwealth Edison 
Company, Chicago, and as this is the 
largest hotel on the lines of the local 
eentral-station company the cost of op- 
eration of this plant will be closely 
watched. 

The Hotel Company entered into the 
regular contract, without guaranty, 


224 | ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


with the Commonwealth Edison Com- 
pany for wholesale rates which com- 
prises a primary charge per month of 
$3.20 per kilowatt of the consumer’s 
maximum demand in such month up to 
and including twenty kilowatts; $2.50 
per kilowatt of the excess of the con- 
sumer’s maximum demand in such 
month over twenty and up to and in- 
cluding fifty kilowatts; $2.20 per kilo- 
watt of the excess of the consumer’s 
maximum demand, in such month, over 
fifty kilowatts. The secondary charges 
are per month, six cents per kilowatt- 
hour for the consumption in such month 
up to and including 2,000 kilowatt- 
hours; three cents per kilowatt-hour 
for the excess consumption, in such 
- month, over 2,000 and up to and includ- 
ing 5,000 kilowatt-hours; and 1.4 cents 
per kilowatt-hour for the excess con- 
sumption, in such month, over 5,000 
kilowatt-hours. 

The power plant apparatus of the 
Hotel Sherman is divided between the 
two sub-basements underneath the main 
basement in which the College Inn, 
barber shops, etc., are located. In the 
lower basement are located the boilers, 
boiler-feed pumps, auxiliary pumps, 
and part of the ventilating equipment. 
There are three 400-horsepower Stir- 
ling water-tube boilers equipped with 
Green chain-grate stokers. The boilers, 
operating under a working pressure of 
150 pounds, are located in a single row 
along the north wall of the plant, front- 
ing the alley. 

Coal may either be brought to the 
building in wagons and dumped in re- 
ceiving hoppers from the alley, or in 
ears of the Illinois Tunnel Company, 
the floor of the plant being on a level 
with the tracks of the tunnel system. 
Coal brought into the building in tun- 
nel cars is dumped into receiving hop- 
pers and then elevated, by means of a 
motor-driven elevator to the coal stor- 
age bins over the boilers. By means of 
a traveling discharger, coal may be de, 
livered into these bunkers at any de- 
sired point. The coal bunkers are of 
concrete construction and have a stor- 
age capacity of 100 tons for each boiler. 

Ashes are dumped from the grates 
into a motor-driven conveyer which 
conveys them to a concrete ash bin lo- 
cated adjacent to the coal bunkers. 
From this bin the ashes are loaded into 
tunnel cars and hauled away. 

The heating apparatus in the Hotel 
Sherman consists mainly of a direct 


system with auxiliary fan blasts for 
heating and ventilating the main lobby, 
reception rooms, dining rooms and pub- 
lic rooms. All guest rooms are heated 
The total 


by direct radiation alone. 
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ing from the high pressure header to 
the expansion tank. 

The low-pressure system proper be- 
gins at the connection on the high- 
pressure header that leads to the ex- 


VIEW IN BOILER ROOM. 


direct system is operated as a two-pipe 
Dunham vacuum system. 

The total direct radiation aggregates 
31,000 square feet and together with 
the blast coils, containing a total of 
12,000 square feet, is installed to util- 


pansion tank. From the expansion 
tank all low-pressure heating lines 
emanate. As a safety precaution, one 
sixteen-inch relief line with back-pres- 
sure valve, and cut-out valve in same, 
extends to the roof. 
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VIEW OF PUMP INSTALLATION, 


ize exhaust steam from all pumps and 
live steam direct from the three boilers. 
The pressure of 150 pounds is reduced 
by a fourteen-inch Davis pressure-re- 
ducing valve located on the main lead- 


The main heating lines for the direct 
radiation comprise. a one-tenth inch 
main running direct to the attic, where 
it circles the same and branches to sup- 
ply risers beneath. and a one-fourth 
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inch main located in the basement to 
heat all direct radiation on the first 
floor. 

The return system of piping is anal- 
ogous to the supply system, there being 
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vided, in the lower basements, three 
blast fans driven by fifteen-horsepower 
motors. In the first basement are three 
additional fans for furnishing fresh air 
to the banquet hall and on the first 


MAIN SWITCHBOARD. 


an independent system for each main 
supply. The return risers are run as 
near as possible to the supply risers 
and connections to radiators are car- 
ried behind or below the radiator. 

The ventilating system in the hotel is 


floor are three fans for supplying the 
kitchen and private dining rooms. All 
fans are operated by Bullock shunt- 
wound semi-inclosed motors of thirty- 
five and fifteen horsepower size, de- 
pending on the size of the fan, in some 


MOTOR-OPERATED VENTILATING FAN. 


complete in every detail. The general 
system is divided in several sub-divi- 
sions, each of which forms a complete 
unit. For ventilating the basements 
and the College Inn there are pro- 


instances belt connected and in others 
direct connected to the fan. There are 
two fresh air intakes on the room which 
convey the fresh air to the basement, 
where it is passed through Niagara 
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air washers and thence conveyed 
through galvanized iron ducts to 
tempering coils and to the fans. 
Arrangement is also made for coooling 
the washed air in summer. 

Foul air from the various public 
rooms mentioned is conveyed through 
ducts to the attic where there are in- 
stalled a number of exhaust fans which 
remove the foul air from the building. 
A view of one of the ventilating fans 
installed in the basement is’ shown in 
one of the accompanying illustrations. 

The refrigerating plant in the Hotel 
Sherman is a model of its kind. It is 
of the absorption type and has a capac- 
ity of seventy-five tons and the plant 
actually manufactures ten tons of ice 
per day. The refrigerating machinery, 
which was supplied by the York Manu- 
facturing Company, York, Pa., is in- 
stalled in the second basement and 
comprises a generator, of the shell and 
coil type; a vertical analyzer; one de- 
hydrator of the submerged type; sepa- 
rator; ammonia condensers; ammonia 
receiver; exchanger, absorber; brine 
cooler, of the shell and coil type; freez- 
ing tank and pumps. The pumps com- 
prize two duplex 8-by-10-by-12-inch 
steam-driven brine pumps, two simplex 
double-acting 14-by-8-by-12-inch am- 
monia pumps capable of handling aqua 
ammonia of any strength and two mo- 
tor-driven 4-by-6-inch drinking-water 
pumps for circulating ice water to the 
various rooms. For this purpose there 
is also provided a complete filtering 
plant. The freezing tank is provided 
with a hand hoist and traveling crane 
to remove the ice freezing tank and plac- 
ing it in the ice storage. 

In connection with the refrigerating 
plant there is provided a number of 
ice shaving and cubeing machines, all 
driven by individual motors, for pre- 
paring the ice for use in the dining 
rooms, buffet, ete. 

Located just west of the ice plant 
is the main switchboard of the plant 
where connection is made with the 
mains of the Commonwealth Edison 
Company. 

The switchboard which was built by 
Kohler Brothers, Chicago, is composed 
of nine panels, two inches thick, of oil- 
finished Monson slate and has a total 
length of twenty feet and a total height 
of eight feet, being set out five feet 
from the wall with both ends closed off 
with slate partitions and grill-work 


doors. The space between the top of 
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the board and the ceiling is oecupied 
by a steel junction box running the en- 
tire length of the board, in which the 
conduits terminate, the circuits being 
brought out at the bottom through 
bushings immediately above their re- 
spective switches or circuit-breakers, 
and attached to a terminal board. Con- 
nection is made from this terminal 
board to the switches and circuit- 
breaker studs by means of busbar cop- 
per. 

The panels comprise one house meter 
panel containing twelve Sangamo watt- 
meters; one main service panel contain- 
ing the main Commonwealth Edison 
wattmeters and printing meters, the 
ground detector and voltmeter switches, 
push button switches for switchboard 
lights, and the main service switches 
consisting of four 1,000-ampere switches 
for the four positive and negative 
mains and one 2,000-ampere neutral 
switch; two power feeder panels, each 
containing six I. T. E. autoite-type cir- 
cuit-breakers ; four lighting feeder pan- 
els, each containing eight three-pole 
knife switches with inclosed fuses on 
separate rear panels; and one gauge 
panel containing the various air, steam 
and other pressure gauges. 

A Weston illuminated-dial voltmeter 
is mounted upon a swinging bracket at 
the right of the board. A handsome 
fifteen-inch dial Seth Thomas switch- 
board clock is mounted in an orna- 
mental slate panel above the center 

panel. ..- 

Running the full length of the board 
at the bottom is a brass pipe which is 
connected to the compressed air sys- 
tem of the building, this pipe has an 
outlet at each end on the front and 
rear of the board where a hose may be 
attached and used for blowing the dust 
and dirt from the various parts of the 
board, a nickel plated reel with air hose 
and hard rubber nozzles is placed be- 
hind the board at each end. 

All wire used in the Hotel Sherman 
is run in iron conduit, concealed in the 
floors, partitions and wire shafts. All 
mains and sub-mains for electric light 
are installed on the three-wire, 110-220- 
volt plan, and all power mains are in- 
stalled on the two-wire 220-volt plan. 

At the four corners of the corridors 
there are wire shafts in which the cut- 
out centers are located. The vertical 
runs of all mains are up these shafts. 
From the cutout centers in the wire 
shafts are run the distributing circuits 
to the various outlets. At each motor 
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outlet there is provided a panel board 
of black Monson slate on which is 
mounted the main line switch and fuse 
for each connected motor. 

All switch, light and wall outlets are 
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lamps are extensively used and these 
are augmented with tantalum-filament 
lamps in numerous instances. 

The basements, power plant, boiler 
room, etc., are lighted by means of in- 


VIEW OF ELEVATOR MOTOR. 


provided with approved steel outlet 
boxes. Each bathroom of the hotel is 
provided with a plug outlet for the use 
of electric curling irons. Each corridor 
is also provided with plug outlets for 


closed-are lamps. The main lobby iS 
lighted by six ornate electroliers sus- 
pended from the ceiling, and four 
standard clusters on the short walls in 
front of the pilasters. The electroliers 


VIEW IN LAUNDRY SHOWING WASHERS. 


the connection of vacuum cleaning ap- 


paratus. 
For the general lighting of the ho- 
tel 15,500 incandescent lamps and 


420,000 feet of copper conductor for 
the various circuits are used. Mazda 


are each equipped with fifty-five forty- 
watt, frosted-globe Mazda lamps. 

The guest rooms of the hotel are lo- 
cated entirely above the third floor and 
are 757 in number. All rooms are pro- 
vided with large closets and private 
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connecting baths. In each guest room 
there is an artistic central ceiling fix- 
ture, equipped with two forty-watt 
Mazda lamps, for the general lighting, 
and in addition a portable reading lamp 
placed on the writing desk. Over each 
dresser are provided two tantalum 
lamps and in the bathroom there are 
provided two sixteen-watt Mazda lamps 
mounted on rods on each side of the 
mirror and so arranged that the 
person using the mirror can raise or 
lower the lights to a suitable position. 


door on the inside does not af- 
fect them. When the room is occu- 
pied the lights are entirely under the 
control of the occupant, by using the 
room switch. 

The elevator installation in the Hotel 
Sherman comprises seven electric ele- 
vators, four passenger, two freight and 
one lift running from the basement to 
the ground floor. The elevators are all 
the electric-type, using worm-gear- 
traction machines overhead. A view of 
one of these motor-driven machines is 


MOTOR-DRIVEN PRESSES IN HOTEL SHERMAN. 
shown in one of the accompanying il- 
The elevators are all pro- 
vided with car-switch control and all 


A feature of the guest-room lighting 
is the automatic control of the lamps in 
each room. For this purpose each cor- 
ridor door is equipped with a door- 
Switch installed in the keeper of the 
door lock. The regular push button 
switch installed in the room has an 
electro-magnetic attachment controlled 
by the door-holt switch. Locking the 
door on the outside extinguishes the 
lights, but locking or unlocking the 


lustrations. 


modern signals. The installation was 
made by the Otis Elevator Company. 
The Hotel Sherman Company has 
spared no expense in providing for the 
utmost speed and accuracy in the ful- 
fillment of the orders of its patrons. 
Two dumb-waiters. each operated by 
a seven and one-half horsepower motor, 
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extend from the first floor to the top 
floor. The motors are placed above the 
shaft. The operation of these dumb- 
waiters is under the control of a dis- 
patcher in the kitchen. If an attend- 
ant in any one of the service pantries 
wants an elevator he pushes a button 
which lights a lamp at the dispatcher’s 
station in the kitchen. On receiving 
the signal, the dispatcher presses a 
numbered push-button which sends the 
dumb-waiter to the floor from which 
the call originated. The dispatcher in 
the kitchen is at all times aware of the 
position of a ear, the system being 
equipped with a lamp-signal device. 
For reasons of safety, the cars cannot 
be operated unless all of the doors in 
all shaft openings are closed. 

The telautograph system installed is 
of the inter-communicating type and 
provides for six main stations located 
in the hotel offices and in each of the 
service pantries on the upper floors. In 
connection with the house telephone 
service, the telautographs will be used 
to keep a direct record of orders trans- 
mitted in the routine of hotel service. 

Telephones are installed in every 
room and department of the building, 
aggregating about 800 instruments. On 
the mezzanine floor there is provided a 
specially fitted telephone room in which 
is installed a special Western Electric 
switehboard. 

The laundry equipment for the Hotel 
Sherman represents the very latest 
types of machines in every department 
and embodies in its arrangement and 
methods of installation the most ad- 
vanced ideas. 

It consists of No. 11 iron-bearing 
standard washers, especially commo- 
dious and efficient: twenty-cight-inch 
solid curb extractors; a twenty-inch 
starch extractor—the first removing the 
moisture left in the goods after the 
washing process, the latter the surplus 
starch after starehing; a wood flat 
clothes tumbler and a dryroom tumbler, 
where the goods as they revolve are 
dried by a torrent of hot air driven 
through them; three ironers, a 48 by 
120 Trojan and a six roll. each with a 
capacity of 15,000 pieces of flatwork a 
dav and a No. 0 Triplex for the small 
and delicate pieces; a four loop con- 
veyor dryroom, where the starched 
pieces are borne on a track through a 
eabinet heated by steam coils, until per- 
fectly dry, when they are dropped auto- 
matically into a basket outside, a spe- 
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cial dryroom for lace curtains; two 


starchers. 
In addition there are the necessary 


stationary tubs and soap tanks, starch, 
ironing and finishing tables, electric 
irons and finishing machines. 

The entire plant is motor driven. As 
may be seen in one of the accompany- 
ing illustrations, the washers are lo- 
cated in two rows, each row of ma- 
chines being operated from a main 
shaft, which is driven by a nfteen horse- 
power Crocker-Wheeler motor. The 
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five extractors are also driven from 
these two main shafts. The two large 
mangles are each operated by a three- 
horsepower Crocker-Wheeler motor di- 
rect connected to the machine. The 
three ironers are belted to a shaft 
driven by a five-horsepower Crocker- 
Wheeler motor. The entire laundry is 
said to have a capacity of approxi- 
mately 30,000 pieces a day. 

The hotel is also provided with a 
printing plant, in which all the menus, 
order blanks. stationary. is printed. The 
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plant contains two motor-driven 
presses, which are shown in one of the 
accompanying illustrations. The large 
press, a 14 by 22, is driven by a one- 
horsepower Crocker-Wheeler motor, 
and the smaller, a 10 by 15, is driven 
by a one-half-horsepower motor of the 
same type. 

In addition to the motors already 
mentioned there are a number of 
small ones employed in the kitchen for 
operating such apparatus as potato 
peelers, egg beaters, coffee grinders, 
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meat choppers, ete. All motors through- 
out the building are controlled by Cut- 
ler-Hammer starting boxes. 

The architects of the hotel were 
Holabird & Roche. Martin C. Sehwab 
was the consulting engineer; the 
Cuthbert Electric Company the elec- 
trical contractors. 

Miles Wilkinson, chief engineer of 
the hotel, who is responsible for many 
of the features embodied in the mechan- 
ical equipment, is in entire charge of 
the plant. 
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The Minneapolis Electric Show. 

The second annual electric show of 
the Northwestern Electric Show Asso- 
ciation was held at the National Guard 
Armory, Minneapolis, Minn., January 
26 to February 4. The management 
was well pleased with the reception 
accorded by the public and it was con- 
ceded to be the best electrical exhibi- 
tion ever given in Minneapolis. 

The booth arrangement was similar 
to that of last year, only that one en- 
tire row of booths was omitted, allow- 
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ELECTRIC SHOW VIEWED FROM BALCONY OF ARMORY. 


ing more aisle space and slightly ìn- 
creasing the size of each exhibit. The 
booths were marked off by posts 
topped with art-glass domes containing 
tungsten lamps. Iron arches over the 
booths supported art-glass globes and 
also served as conduits for all wiring. 
The walls were draped with white and 
green bunting and in the balcony huge 
paintings formed a part of the wall 
decorations. A canopy of black fabric 
covered the ceiling and when all lights 
were extinguished a skyrocket would 
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shoot from the corner of the building 
and when it reached the center, high 
above the heads of the spectators, 
would burst into showers of light which 
would gradually fade and die out. 
There were a series of skyrockets set 
off, of various colors and conformations 
and with the audible arrangement, the 
effect was thrilling and spectacular. 
The entire arrangement was unique 
and was effected by a number of flash- 
ers. The streamer leading from the 
baleony was made up of sixteen-candle- 
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fovr corners and were constantly light- 
ed. i 

The band concerts given by Rossit- 
er’s Band and the solos of Miss Blanch 
B. Mehaffey were enjoyed by all who 
attended. 

The Minneapolis General Electric 
Company had the largest exhibit and 
occupied the same space as last year, 
immediately to the left of the entrance, 
extending to the side of the building 
with two booths along the side. A num- 
ber of interesting features showing the 
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different types of illumination were in- 
stalled and operated for comparison. 
Still another booth contained a minia- 
ture eight-room residence perfectly con- 
structed and furnished complete in 
every detail. The purpose of this dem- 
onstration was to show how to get the 
highest efficiency of light and service 
at the least possible cost by the im- 
proved methods of wiring and the con- 
venient placing of switches. There was 
also a display of a great variety of 
electric-lamp shades. 
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power lamps. The center-piece con- 
tained 262 four-candlepower lamps ar- 
ranged in circular rows in the form of 
an inverted pyramid. Surrounding this 
were about 150 red and green sixteen- 
candlepower lamps suspended on pen- 
dants of various lengths. Evenly bal- 
anced in the center of the entire group 
and hanging below all other lights were 
five 400-watt frosted tungstens with re- 
flectors. Smaller reproductions of the 
center-piece appeared in each of the 


various methods of lighting were ad- 
vantageously and admirably demon- 
strated. Three model show windows 
were grouped at one end. These win- 
dows were elegantly trimmed, and at- 
tractively displayed groceries, ladies’ 
gowns and millinery, hardware nd 
cutlery, respectively. Adjoining this 
were two rooms representing kitchen 
and living room, equipped with every 
known electrical appliance used in mod- 
ern households. In the latter room five 


Prof. H. T. Plumb gave a series of 


lectures illustrated with demonstra- 
tions of high-frequency effects. A 
Tesla oscillator and coil were used, and 
the startling effects produced by the 
high voltages and high frequencies at- 
tracted much attention. High-voltage 
discharges, corona effects, and induc- 
tion phenomena were included. 


Valuable prizes in the form of wash- 


ing machines, electric irons, toasters 
and other household electric appliances 
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were distributed each day to the vis- 
itors holding the lucky numbers. 
LIST OF EXHIBITORS. 


Alco Motor Sales Company exhibited a 
Model V four passenger extension coupé and 
a Baker chassis. Represented by M. R. 

rras and E. E. Orive. 
can Ironing Machine Company had 
on exhibition several Simplex electric iron- 
ing machines in operation. G. A. Renner 

charge. 
bas Ragen & Company exhibited an as- 
sortment of brass fixtures. A feature of this 
exhibit was a metal spinning machine in 
operation, giving a practical demonstration 
on the spinning of brass. Jacob Andresen 
represented the company. 

Vernon Bell & Company showed a full line 
of electrical appliances and a private tele- 
phone system. Represented by Vernon Bell 
and C. V. Bell. 

Berger Manufacturing Company, Minne- 
apolis, Minn., demonstrated stationary elec- 
tric vacuum cleaners. 

Bishop & Botrack Company had on exhi- 
bition an automatic electric carbonator for 
soda fountain use and an automatic electric 
air-pump. The company was represented 
by C. Schraske. 

Burroughs Adding Machine Company ex- 
hibited various types of its machine. Two 
machines were automatically kept in con- 
stant operation night and day during the 
show. P. K. Russell was the representative. 

Bryan-Marsh Company, Chicago, had a 
prominent location and exhibited a complete 
line of Mazda lamps and Holophane reflec- 
tors. J. R. Smith, J. L. Boersed and S. 
Furst in attendance. 

Cadwell & Brown Company, Minneapolis, 
exhibited a complete line of wagon motors, 
sanitary pumps and Just tungsten lamps. 
George J. Cadwell was in attendance. 

Central Electric Company, Chicago, ex- 
hibited Okonite wire and tape, Pelouze heat- 
ing devices, Patterson wireless battery hold- 
ers, Faraday bells and buzzers, D. & W. 
fuse, Columbia lamps, Pacific toasters and 
Knight adjustable hangers. The company 
was represented by D. C. Penneman and 
E. S. La Clare. 

Central High School, Minneapolis, main- 
tained an interesting exhibit of electrical 
apparatus made by the students. 

Crane Company, Chicago, Ill., had on exhi- 
bition a complete line of high and low-pres- 
sure, steam, water, air and ammonia valves, 
fittings and accessories. 

L. F. Dow & Company, Minneapolis. had a 
number of electrically operated Multigraph, 
folding and adding machines on exhibition. 
Represented by H. H. Batcheller. 

Electric Carriage & Battery Company 
showed a R. & L. electric four-passenger 
coupé with enclosed chain-drive and new 
patented side lamps, each having a con- 
tained parabolic reflector. Also a Walker 
balanced gear, 1,500 pound electric truck. 
R. L. Lunt, Eng., M. L. Hughes, A. H., 
Charles Dalley and M. R. Libby were in at- 
tendance. 

Electric Shop, Minneapolis, showed a 
complete. line of electric household appli- 
ances, including washing machines, toasters, 
irons, fans, etc. Represented by D. Rollins. 

Electrical Engineering Company. Minne- 
apolis, exhibited a full line of electrical spe- 
cialties for general electric and construction 
work. A special feature of this exhibit 
was the electric horse which appealed to 
those who love horseback riding and af- 
forded considerable amusement to the spec- 
tators. 

Electric Vehicle Company, Minneapolis, 
had on exhibition a Detroit electric of 1911 
Model. <A special feature of this four-pas- 
senger brougham was the direct shaft drive 
from pinion of motor to gear of rear axle. 
The exhibit was in charge of A. C. Duckett. 

Fairbanks, Morse & Co., Chicago, Ill., 
showed a complete suburban electric lighting 
and water plant in operation. Many fea- 


tures of their system are new and unique. 
Competent engineers were in attendance to 
explain its workings and solve such prob- 
lems as were presented by those interested. 
In addition they displayed samples of their 
line of direct and alternating-current ma- 
chinery. The company was represented by 
A. E. Garland. 

Farnham Printing Company, Minneapolis, 
had on exhibition, in operation, folding and 
binding machines. Also the new single let- 
ter Monotype. The programs of the Elec- 
trical Show were bound and stitched at this 
booth. F. H. Johns was in charge. 

Fawkes Auto Company, Minneapolis, ex- 
hibited an Ohio electric coupé, showing ex- 
tensive features in their magnetic controller 
and absence of universal joints. WwW. D. 
Rightwire was in charge. 

General Electric Company, Schenectady, 
N. Y.. maintained a large and prominent ex- 
hibit, displaying a complete line of electric- 
al apparatus including heating devices, mo- 
tors, transformers, full assortment of tung- 
sten lamps, sewing machine motors, wiring 
devices and Holophane reflectors. A. G. 
Flutcher and A. Mungle were in attendance. 

Hackney Electric Ventilating Companv. 
St. Paul, had on exhibition a new system of 
window ventilator which is known as the 
Hackney system. J. B. Murphy in charge. 

Hollis Electric Company, Minneapolis. 
showed a complete line of Century and 
Crocker-Wheeler motors, Allen-Bradley 
starters. Also a full line of auto lighting 
equipment. Represented by T. W. Findley. 

The Holophane Company was represeneed 
by Morgan P. Ellis and has displays in a 
number of exhibits. This company also fur- 
nished all reflectors used in the booth il- 
luminations. 

Hughes Electric Heating Company. Chi- 
cago, Ill., displayed a complete line of its 
electric ranges, cook stoves and hot plates. 
Practical demonstrations in cooking were 
given and were of great interest to the spe- 
cialties. Geo. A. Hughes was in attendance, 

Ireland & Simmons Company, Minneapo- 
lis, exhibited a full line of electric light fix- 
tures. H. E. Miller was in charge. 

Kemp Bros. Auto Company, Minneapolis 
had on exhibition, a Waverley electric Mod- 
el 8. four-passenger brougham. Represent- 
ed by J. E. Kemp. 

R. M. Laird, Minneapolis, displayed a com- 
plete assortment of Ilg fans, Everson vac- 
uum cleaners, Federal goods and Thor elec- 
tric washers. J. F. Chellingwain in charge. 

McRoy Clay Works exhibited its line of 
underground conduits, including single and 
multiple vitrified clay conduits. C. C. Baird 
and H. K. Weld were in attendance. 

McCrum-Howell Company’s exhibit at- 
tracted considerable attention at the show. 
The “Richmond” portable suction cleaner 
was shown on one side and the stationary 
plants on the other. The entire booth was 
artistically decorated in white and old rose 
with silk panels extending around the three 
side walls. The section where the stationary 
plants were exhibited was finished in solid 
white to suggest the cleanliness made pos- 
sible by the use of vacuum cleaning ma- 
chines. On exhibition were four Richmond 
suction cleaners, portable machines and two 
stationary plants. F. C. Allen of the New 
York office was in charge. 

Minneapolis Electric Motor Company, 
Minneapolis, exhibited a three-hundred-mile 
wireless outfit, Roval vibrators and the Sim- 
nlex heating line complete. Holophane glass- 
ware formed an attractive part of this dis- 
play. C. L. Holton was in charge and was 
also editor of the Electrice Show Daily, pub- 
lished by the Minneapolis Electric Motor 
Company. 

Northwestern Electric Equipment Com- 
pany, Minneapolis, had on exhibition a full 
line of fans, Hot Point irons, and electric 
lamps. Jule M. Hannaford, Jr., was in 
charge. There was also displaved in this 
booth a line of conduit cement-breakers and 
high-tension oil switches, including a 1.200- 
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ampere electrically operated oil switch con- 
trolled by means of a very powerful mag- 
net. Represented by J. E. Erickson and C. 
C. Badean. 

Northwestern Telephone Company, Min- 
neapolis, had a very complete and interest- 
ing exhibition of telephone apparatus con- 
sisting of a No. 4 Mahogany eighty-line 
switchboard in operation, giving service to 
all exhibitors, complete line of various types 
of telephone instruments and switchboards. 
Also the new cordless switchboard which 
was successfully demonstrated. 

Minneapolis Gas-Fixture Company, Minné- 
apolis, had a very handsome display of elec- 
tric lizht fixtures. D. E. Vearham in charge. 

M. J. O'Neil, Minneapolis. exhibited an at- 
tractive assortment of electric light fixtures. 

M. F. Patterson Dental Supply Company, 
Minneapolis, showed a model dental office 
containing a complete equipment. 

Pike Electric Manufacturing Company, 
Minneapolis, displayed its various types of 
panel board, 

Pierson-Wileox Electric Company, Min- 
neapolis, had on exhibition a line of 
Sprague and General Electric motors. This 
Company had charge of the electrical in- 
stallation of the show. Represented by R. 
W. Pierson. 

Root & Company represented the Hupp- 
Yeats Electric Car Company. of Detroit, 
Mich.. and had on exhibition a four-passen- 
ger electric of French design. Mr. Root was 
in attendance. 

Frees Patterson Company exhibited the 
Santo vacuum cleaner, Keller duplex sta- 
tionary cleaner, White Lily Electric wash 
and Vohe Ozone machine. J. R. Vrooman 
was in charge. 

Studebaker Company of South Bend, Ind., 
had on exhibition one four-passenzer elec- 
tric coupé and one Model 25 1500 horsepow- 
er capacity commercial electric. Represent- 
ed by A. E. Thompson. 

Tungsten Maintenance Company. Minne- 
apolis, exhibited a full line of Alba reflectors 
and electric fixtures. 

Zimmer Vacuum Renovator Company. 
Minneapolis, displayed several vacuum 
cleaning machines consisting of the Zimmer 
No. 22, Morey stationary, Russell portable 
and Zimmer rotary. The last two mentioned 
are portable machines. 

The Western Electric Company had a 
well arranged exhibit consisting of a very 
complete line of telephone apparatus, Haw- 
thorn motors, transformers, Maczdaliers, 
heating devices and house goods. Consider- 
able interest was shown in this company’s 
exhibit of its line of -inter-phones and the 
new type of telephone switchboard, popular- 
ly known as the sectional “bookcase” unit 
type board. which was shown here for the 
first time 2. F. Geeseka, W. D. Anthony, G. 
E. Brown, P. F. Roney, J. P. Carson, Jr., Jas. 
Houghtaling and L. T. St. John were in at- 
tendance. i 

Westinghouse exhibit contained exhibits 
of the Westinghcuse Electric & Manufac- 
turing Company and the Westinghouse 
Lamp Company. The Westinghouse Electric 
& Manufacturing Company featured its gen- 
eral utility motor showing one of these mo 
tors mounted on a sewing machine using 
the motor as a sewing machine motor; one 
belted to a small lathe showing this motor 
as a power motor; one motor with blower 
attached showing the blower application and 
one motor with chuck for holding either an 
emery or buffing wheel, showing a grinding 
and polishing motor. These motors were 
all in use and actual work being done on the 
sewing machine, lathe and with the emery 
and buffing wheels on the motor arranged 
for grinding and polishing. Another feature 
at the Westinghouse Exhibit was its new 
1911 model fan motors, including the twelve- 
inch and sixteen-inch mechanically oscillat- 
ing fan motors for either wall or desk 
exhibit is in charge of W. Barnes Jr., of the 
Westinghouse Department of Publicity, 
Pittsburg, Pa 
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LOGICAL BASIS FOR VALUATIONS 
OF INTERURBAN STREET 
RAILWAYS.: 


BY C. G. YOUNG. 


[The first portion of this article ap- 
peared in last week’s issue. In it the 
author discussed the necessity for a 
comprehensive survey of the whole situ- 
ation, the importance and growth of 
interurban electric railways, the neces- 
sity for encouraging investments in 
these properties and of providing an 
adequate return upon these investments, 
the purpose of valuation and rate of 


return ] l 
RATE OF RETURN, (continued.){ 


(5) Nine per cent on extensions of 
small properties showing small surplus 
earnings, involves more substantial risk 
due to lack of any considerable surplus 
of earnings, and the investor will re- 
gard it somewhat in the class of a new 
property, and that the new extension 
must not only earn its fixed charges, 
but also a surplus on the original prop- 
erty, to warrant the construction of the 
extension, and therefore expected earn- 
ings of nine per cent would not be 
too large. 

(6) Ten per cent on new properties 
where the estimated net earnings for 
the first year of operation under ac- 
cepted methods are from eight per cent 
to ten per cent on the total cost of 
organizations, construction and devel- 
opment, is the position of a projected 
new property for which capital cannot 
be expected unless there exists a pos- 
sibility, if not a reasonable probability, 
of receiving ten per cent on the in- 
vestment. 

(7) Twelve per cent on new proper- 
ties where the estimated net earnings 
under accepted methods would not pay 
five per cent on the cost of organiza- 
tion, construction and development dur- 
ing the first three years, but where 
ultimately it is estimated that the prop- 
erty would earn good dividends, is per- 
haps met more frequently in projected 
steam railroads to be constructed in 
new territory not yet developed and 
requiring transportation facilities to 
make the territory valuable. As a rule, 
it requires several years for the devel- 
opment of such territory, construction 
of new towns and villages, and there- 
fore a railway cannot always hope to 


1 Abstract of a paper read before the annual 
meeting of the Central Electric Railway Asso- 
Clation, Indlanapolis, Ind., January 19, 1911. 


earn interest on its bonds for the first 
few years, and it will be conceded that 
a very substantial risk is taken by the 
investor who undertakes to develop 
new territory, and therefore he is 
rightfully entitled to ultimately receive 
a correspondingly larger return on his 
investment. 

(8) A variable percentage on exist- 
ing properties. Where bonds and 
stocks have been regularly issued and 
disposed of and where the earnings 
may or may not show a surplus, it is 
much more difficult to determine what 
would constitute a reasonable profit or 
a fair rate of return on the investment 
or upon the securities already issued 
and outstanding. This rate of return 
would and should vary as between the 
classes of properties, their extent, loca- 
tion, convenience, service, stability, ete. 

In cases of building extensions to 
existing properties there is more or less 
risk, in respect to what increase in net 
earnings will be secured, and unless 
the investor can anticipate a higher re- 
turn than he can obtain in what may 
be called ‘‘seasoned securities,’’ he will 
naturally not invest in new securities 
required for extensions of public utility 
properties, nor would the corporation 
be warranted in making extensions un- 
less the surplus earnings could thereby 
be increased and the position and sta- 
bility of the property benefited. As a 
matter of fact, however, corporations 
do make extensions to improve their 
facilities to the public—their clients— 
even though there may be no immedi- 


ate return, yet hoping and trusting to 


ultimately benefit thereby. 

Take the case of a proposed new in- 
terurban electric railway or any other 
proposed new public service utility: It 
may be reasonably certain that invest- 
ors eannot be found for any new pub- 
lie service property unless the esti- 
mated expected net earnings are likely 
to show from seven and one-half per 
cent to ten per cent on the total cost 
of the organization, construction and 
development, therefore, if by govern- 
ment action, the rate of return is likely 
to be unduly limited to less than what 
ean be obtained in other investments 
there will be no investment capital 
available for public utility properties. 

The construction of an interurban 
railway certainly adds greatly to the 
convenience of the public and greatly 
enhances the value of the land through- 
out the territory served. In fact, the 
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actual enhancement in value of the 
tributary land might aggregate more 
than the total cost of the railroad and 
the investor would frequently make 
more profit by buying up land along 
the projected railroad than he could 
possibly make by investment in the se- 
curities of said railway, even though 
his return was not limited to even less 
than fifteen per cent. 

A prominent builder of steam rail- 
ways has very pertinently said that in 
the case of a new steam railroad built 
through new territory, causing the land 
to increase in value 1,000 per cent or 
more, as is usually the case, no objec- 


tion is made by the public, the pur- - 


chasers of the land nor by the govern- 
ment, and no attempt is made to hold 
the value of the land down to its orig- 
inal total cost value, vet the steam rail- 
road, that has created these enormous 
values in land and added great and 
needed facilities for the people, is told 
that it cannot be permitted to main- 
tain tariff rates which would enable it 
to receive a return of ten per cent to 
fifteen per cent on its total cost, nor to 
permit its total valuation to increase 
by reason thereof in proportion to the 
risk taken by the investor, and cer- 
tainly it would not be permitted to in- 
crease its capitalization in proportion 
to the increase in the value of the lands, 
brought about by the funds invested 
in the railroad. 

In addition, the publie utility prop- 
erty must continue its operation and 
serve the public even though its ex- 
pected earnings are not realized, and 
if it cannot pay its fixed charges (in- 
terest on bonds) the court intervenes, 
assumes charge, and continues to oper- 
ate the property for the benefit and 
service of the public, and this is nec- 
essarily so and right, and no corpora- 
tion can dispute it, but the fact re- 
mains, however, that in such cases the 
original investor is generally a heavy 
loser and the property is rebuilt, if 
necessary, out of funds obtained by the 
receiver, by giving the new funds pref- 
erence in the distribution of earnings, 
and the property continues to operate 
to serve the publie. 

The original investor has taken the 
risk and lost through error in judg- 
ment, or possibly due to changed con- 
ditions, and therefore in a case where 
the property can be made to earn ten 
per cent, or even fifteen per cent, after 
a period of years, is it just or equitable 
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that the rate of return to the investor 
should be limited or reduced to a much 
smaller amount than the rate on which 
he originally estimated might accrue to 
his investment? 

The question of physical appraisal 
has been rather fully covered during 
the last few years and the writer finds 
no great difficulty, by eliminating the 
theoretical ideas, in harmonizing the 
various practical methods used or sug- 
gested in arriving at the present phys- 
ical valué of any property. However, 
very grave questions arise in the use 
of any basis of physical valuation to 
prove the real worth or value of a prop- 
erty. In other words, physical valua- 
tion of a property does not establish 
its worth or value. This holds true 
whether it be a new interurban elec- 
tric railway which does not earn more 
than operating expenses, nothing 
towards interest, or a railway operated 
and maintained in first-class physical 
condition and earning a substantial sur- 
plus above fixed charges. 

What is the worth of a small sub- 
urban electric railway which cost to 
construct and equip, say, $400,000, sev- 
eral years ago, and which has never 
earned its operating expenses; in fact, 
requires about $10,000 per annum new 
funds to maintain operating expenses 
and repairs and which cannot be aban- 
doned like an industrial? 

What is the worth of another inter- 
urban electric railway that cost about 
$500,000 and which produces net earn- 
ings of about ten per cent after set- 
ting aside a proper amount for depre- 
ciation ? 

Surely the worth of neither property 
can be based on physical valuation 
although it is perfectly true that the 
physical value is one of the many 
‘factors necessary to establish its worth. 

In the case of a property originally 
nonproductive during several years of 
the development period, and perhaps 
requiring to be reconstructed by in- 
vestment of new capital, thus dupli- 
cating the original investment, before 
it reaches the time when it can earn 
interest charges, it has been suggested 
and approved by at least one of the 
State Public Service Commissions that 
a proper valuation would include its 
duplicate investment or cost of devel- 
opment and also the acenmulated defi- 
cit capitalized, due allowances being 
made for charges against interest, de- 
preciation, ete. In other words, it was 


assumed and granted that the property 
since it was first constructed was en- 
titled to credit in a valuation to a fair 
rate of return on the investment from 
the beginning in addition to a proper 
amount for depreciation and therefore, 
if not earned and paid out, the com- 
pany would be entitled to calculate the 
accumulated deficit and add the cap- 
italized amount to the valuation. 

It will be noted that in all of these 
cases it is necessary to first arrive at 
what constitutes a fair rate of return. 

Take the case of two steam railroads 
between two important terminal cities, 
one road five hundred miles in length 
with two and one-half per cent grades 
and many curves serving, say, 200 
miles of fair local producing territory. 
The other road, say, 350 miles in length, 
with one per cent grades and few 
curves, serving also 250 miles of equal- 
ly fair producing territory. Assume 
that the terminal facilities are approxi- 
mately equal, or both using the same 
terminals, and that their present physi- 
cal valuation is approximately the 
same. Is the worth or value of each 
road approximately the same? Is the 
physical valuation a proper gauge as 
to the real value of either? Should 
both roads he held to the same tariff 
rates between terminals, or should each 
charge the same rate per ton and per 
passenger mile for local and through 
business? Unquestionably the better 
road is the shorter, direct low-grade 
line and its worth or value is greater 
regardless of the question raised as 
to rates. And justly so, all public 
utility properties—like private indus- 
trials—are entitled to the benefits of 
good creative judgment, good engineer- 
ing and the advantages accruing to the 
utilization of talent in its investment. 
If this is not conceded, then the gov- 
ernment must step in and guarantee a 
certain and definite return for all such 
investments alike, whether made with 
good judgment or otherwise, and mani- 
festly this cannot be accepted nor 
would it be prudent or advisable. 

VALUATIONS. 

The principal methods used in valua- 
tions of properties are: 

(1) Valuation based on the earning 
power. This basis is generally used 
in the purchase and sale of properties 
between private interests. It was also 
used largely by the European govern- 
ment in taking over private steam rail- 
roads. It was also advocated and ap- 
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proved by the United States Federal 
Government in the franchise granted to 
the Manila Electric Railway wherein 
the term is for fifty years, but, at the 
expiration of twenty-five years, the 
Municipality may acquire the property 
on a valuation fixed by net earnings. 
The Supreme Court of the Islands is 
Referee. A valuation based on the 
earning power will depend entirely on 
the percentage rate used in arriving at 
the capitalized value, and is also di- 
rectly dependent on the tariff rates in 
vogue. In other words, a property 
operating under high tariff charges 
would have a high valuation and one 
Operating under low tariff charges 
would have a corersponding decreased 
valuation. It will therefore be seen 
that this method of valuation cannot 
advisedly be used as a basis. 


(2) Valuation based on market 
value of securities. Used by Prof. H. 
C. Adams of the Interstate Commerce 
Commission in arriving at a commer- 
cial value of railroads for the Census 
Bureau. This method will appeal prac- 
tically to business men as indicating a 
commercial going value, but it should 
be noted that the market value of se- 
curities depends largely upon the earn- 
ings, and the earnings depend very 
largely upon the tariff rates in vogue, 
so that such a valuation may be directly 
affected by either a proposed, or actual, 
change in tariff rates and is also sub- 
ject to speculative movements. This 
basis of valuation, however, generally 
reflects, in a measure, the probable fu- 
ture growth both favorably and un- 
favorably. 

(3) Valuation based on original eash 
cost of organization, construction and 
development. Less depreciation and 
plus appreciation. This method has 
great merit in arriving at a fair valua- 
tion of the property on which to ealcu- 
late a reasonable rate of return com- 
mensurate with the original and subse- 
quent risks. Such a valuation should 


include all cost of organization, con- 


struction and development of the prop- 
erty. 

(4) Valuation based on the cost of 
reproducing the property new today. 
As if a new company were to construct 
and operate it. This basis of valuation 
has certain merit, but is considered not 
so equitable as No. 3. If used, the 
valuation should include all estimated 
eost of organization, construction and 
development. 
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(5) Valuation based on an inventory 
of the physical property at estimated 


cost of production less depreciation | 


and plus appreciation. This method is 
that usually employed by appraisers 
and its results depend very largely 
upon the personal equation of the men 
directing the appraisal and the previous 
experience of the staff employed. Its 
errors are principally of omission. In 
cases where costly changes and previ- 
ous reconstruction and obsolescence of 
the property cannot be shown on any 
inventory, all of which are a necessary 
part of the ‘‘cost of development of 
the property,” the question as to 
whether any or all of such items should 
be included will depend upon whether 
the additional expenditures have been 
provided out of new capital: or from 
surplus earnings above interest charges 
and dividends on the original invest- 
ment. A complete and accurate inven- 
tory should undoubtedly be made by 
every corporation as a record and in- 
formation on which to gauge amounts 
necessary for depreciation, adequate 
protection by insurance and to show 
the relative physical equity back of the 
bonds which is of importance princi- 
pally to the purchaser of the bonds. 
All things considered, it is not so rea- 
sonable, reliable or fair a basis, except 
for limiting a bond issue, as outlined 
in method No. 3. 
PHYSICAL PROPERTY VALUATION. 

The experience obtained in the ap- 
praisals heretofore made by various 
engineers, commissions and corpora- 
tions has been valuable in the present 
consideration of the subject. The re- 
sults obtained, however, have not been 
uniform, due, not only to wide varia- 
tion in personal equation, but, also by 
including in some appraisals items 
which are excluded from others. 

It is therefore advisable to consider 
what should, and what should not, be 
included in the appraisal of the physi- 
cal property. 

(1) Legal expenses, including that 
for right of way, franchises, permits, 
organization, construction, ete. 

(2) Cost of promotion, covering ex- 
penses of preliminary investigations 
and reports, preliminary surveys, ex- 
penses conducting a large number of 
Possible investors, local authorities and 
others over the line, in addition to the 
legal expenses, 

(3) Brokerage expenses for securing 
the necessary funds during the con- 
struction period. 
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(4) Interest, or carrying charges, on analytical study of the conditions in 


all money expended up to the time the 
property goes into complete operation. 

(5) Engineering and supervision. 

(6) Total cost of construction, in- 
cluding contractors’ profits on material 
and labor. 

(7) Total costs of right of way. 

(8) Accidents and damages, includ- 
ing all insurance premiums, fidelity, 
casualty, fire, boiler or other insurance 
and allowances for. contributions to 
charitable and hospital funds. 

(9) Cost of complying with condi- 
tions of franchises, etc. 

(10) Overhead charges, including 
management, office rents and supplies. 

(11) Working capital. 

(12) Costs of organizing the busi- 
ness, securing customers, testing out 
entire plant and drilling new men for 
operating. 

(13) Cost of marketing and discount 
on the bonds (considering it as part of 


the price or cost at which money can: 


be secured from the sale of the bonds). 

(14) Contingencies—to cover incom- 
plete inventories, unforeseen difficulties 
of construction and other items of ex- 
pense which can not be foreseen. 

(15) Obsolescence. 

(16) Replacements and betterments 
—made out of new capital investment. 

(17) Loss in the early operation dur- 
ing the period of development. 

Item No. 17 would be eliminated if 
proper consideration and margin is al- 
lowed in arriving at the percentage of 
return on investment—commensurate 
with the original and subsequent risks 
of capital—for in such a case the in- 
vestor assumes all such possible losses 
at the time he considers the estimated 


‘ probable return and the basis and 


terms upon which he makes the invest- 
ment. i 
FRANCHISE VALUATION. 
The question as to whether or not 
the franehise should be appraised and 
included in the valuation of a property 


has been the subject of considerable 


discussion and argument. Personally 


the writer feels that if any equitable 


plan of valuation can be made accept- | 


able to all concerned without including 
a value for the franchise, it -would be 
desirable, for it would immediately 
eliminate strong publie opinion which 
undoubtedly stands against crediting 
publie service corporations with a con- 
siderable value obtained by grants 
from the public, and therefore it is 
highly desirable that we should make 


order to suggest a plan, if possible, that 
would eliminate the value of the fran- 
chise from necessary consideration. 

The usual basis of capitalizing the 
net earnings and then deducting the 
total physical valuation to determine 
the value of the franchise, is not stable, 
or entirely satisfactory, for the value 
thus determined varies with the in- 
crease or decrease of operating ex- 
penses, taxes and tariff rates and does 
not take into account depreciation or 
sinking fund, nor the difference in total 
physical investment and operating ex- 
penses, directly due to franchise stipu- 
lations and requirements. 

Manifestly on a basis of net earnings 
capitalized, some .franchises may have 
a negative value, also such value would 
depend directly upon the percentage 
rate used in capitalizing the net earn- 
ings and thus, by a comparatively small 
variation of this rate, the franchise 
value can be made large or small. 

Some court decisions have recognized 
that what gives value to a franchise 
is the capital invested in the property 
thereby making the earnings possible, 
and giving to the public the conven- 
iences and facilities desired. 

In the case of an interurban electric 
railway, the value of its franchise 
might be considered on its economic 
basis compared with the line if built 
on a private right of way. The orig- 
inal comparative investment can be 
readily computed and against the in- 
creased cost in private right of way 
would be the saving in operating ex- 
penses and particularly the costs of 
maintaining tracks in city streets, pave- 
ments, and the expense of complying 
with other stipulations of the franchise, 
together with the additional expenses 
of accidents and damages on streets, 
all of which, when capitalized, will 
often more than offset the increased 
cost of entrance over private right of 
way. In addition there are items which 
should be credited, such as increase of 
traffic, due to increased speed, and the 
right to charge a reasonable fare of, 
say, two cents or three cents per mile 
instead of being limited to a five-cent 
fare for any distance with or without 
transfer. In such cases, it is quite pos- 
sible that the franchise value to oper- 
ate on city streets may be nil or even 
negative. 

The value of the franchise Is gener- 
ally offset at the time it is granted by 
the stipulations and conditions im- 
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posed. Of course, after a term of 
years, its value may have greatly en- 
hanced, and, therefore, it 1s reasonable 
that the term of expiration be limited 
with possibly a renewal stipulation on 
a new basis of compensation to the 
city. ` 
"LAND VALUATION. 

The great difference of opinion be- 
tween the various public service com- 
missions as to the proper basis for val- 
uing railway right of way, freight 
yards, and terminal real estate is suf- 
ficient reason for non-dependence on 
pure’ physical valuation for taxing or 
rate-making purposes. 

Today, the value of the land used by 
many of the larger railroads in cities 
has increased more, by its location, con- 
tinuity and use for traffic purposes, than 
the value of adjoining real estate. On 
the other hand, the value of adjoining 
land in new and sparsely settled ter- 
ritory has increased, perhaps over 1,000 
per cent, due to the construction of 
railways and, therefore, it must be con- 
ceded that a railway is justly entitled 
to participate to some extent in the in- 
creased value of its property (not cre- 
ated by increased tariff rates) and. 
unless public service corporations are 
permitted to participate to some extent 
by profits in operation beyond and 
above the usual return on guaranteed 
invested capital, there must be a halt 
in the progress and development of the 
country dependent on the construction 
of new lines and extension of existing 
railways. 

CAPITALIZATION. 

In calculating the valuation of a 
property on the basis of capitalizing the 
net earnings, the whole question de- 
pends upon the rate used in capitaliz- 
ing, and thus enormous differences in 
the results are obtained by only a shght 
change in rate. Many official apprais- 
als have been made on a basis of five 
per cent capitalization of net earnings, 
whereas, hut few investors would con- 
sider the construction of any public 
service property if but five per cent 
could be expected as a return, inas- 
much as no minimum return is guar- 
anteed. 

The: capitalization of a property 
should not be limited to the actual in- 
vestment in the physical property or 
by the net earnings capitalized on a five 
per cent or six per cent basis. The 
only equitable basis is first to consider 
and determine the estimated rate of re- 


turn that the original investor expect- 
ed, and that new capital would require. 
It is manifestly unfair to hold the total 
capitalization to the appraised physical 
value on existing property as new cap- 
ital cannot be secured on that basis, 
nor did the original investors under- 
take the business with that understand- 
ing. 

Also it is unreasonable to limit the 
capitalization to the net earnings cap- 
italized, for it would be a hardship on 
properties earning but a small margin 
above operating expenses, although 
they may be well serving the public 
and in a growing territory that will 
produce large net earnings in succeed- 
ing years, therefore, such a method of 
controlling capitalization would be 
very objectionable—going up and down 
aS earnings increased or decreased. It 
would also mean higher capitalization 
if tariff rates are increased, and vice 
versa, giving too great a latitude to 
public utility properties. As a matter 
of fact, capitalization does not govern 
the making of tariff rates. 

The high capitalization per mile of 
many steam railroads includes large in- 
vestments in other railroads, and there- 
fore, the real eapitalization per mile is 
much less than usually reeorded. 

It has been suggested that if we 
would use the term ‘‘shares’’ instead 
of stock, it would indicate more prop- 
erly that the shares are issued only to 
form a convenient 
in the surplus 


way of sharing 
earnings, for which 
shares were issued without carrying 
any par value, sueh as the shares 
or interest held by the individ- 
uals comprising a partnership, the 
question of watered stock would be 
eliminated, and the surplus would be 
divided, 1f earned, as between the num- 
ber of shares authorized—not as any 
rate per cent, on an assumed or ficti- 
tious par value. 

Although shares or stock may carry 
its par or dollar mark, for perhaps 
years, it is nevertheless helpful, in 
analyzing the situation, to regard 
shares merely as a division of surplus 
earnings into shares or parts and, in 
which ease, it matters not how many 
shares are issued. Publicity, on a basis 
that will be intelligible to the general 
pubhe and in simple and unmistakable 
form, will protect the innocent public 
when it wishes to invest, and in eases 
of consolidation of eompanies, each 
having bond issues and capital shares, 
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it cannot be denied that there should 
be some positive regulation preventing 
the issuing of consolidated bonds 
against common shares of underlying 
companies where such shares originally 
did not represent cash invested in the 
property, and companies who have ad- 
voeated such methods will continue to 
reap the censure that they deserve. 


SECURITIES. 

Proper supervision and regulation of 
the issuance of securities in any public 
service property. or by any incorpo- 
rated company for that matter, is ad- 
visable. Probably the best regulation 
that could be affected would be ade- 
quate and intelligent publicity, and 
limiting or controlling the issues as fol- 
lows: 

Bonds against the cost of organiza- 
tion, construction and development, at 
the price sold, allowing for the usual 
discount and commissions, but limited 
to the estimated net earnings, until 
earnings increase sufficiently to carry 
the entire authorized bond issue. 

Stock (a) as preferred shares, repre- 
senting that portion of the cost of or- 
ganization, construction and equipment 
which is not covered by the bond issue. 

(b) As common shares, without car- 
rying any stated par value—represent- 
ing the basis of subdivision for the dis- 
tribution of estimated expected profits. 

OPERATING EXPENDITURES. 

This field has been left almost en- 
tirely with the operating management 
of corporations who have endeavored, 
with varying success, to keep down the 
operating expenses to a minimum, and 
Publie Service Commissions have had 
but little to sav in matters of manage- 
ment exeepting in so far as requiring 
adequate and improved facilities and 
safety devices. in cases where they were 
thought *o be needed, have affected 
operating conditions and costs. They 
probably realize, however, that many 
of the companies may reduce operat- 
ing expenditures by a more careful 
study of conditions and reasonable 
charges in operating details. 

The shippers have recently 
somewhat into this question, in their 
ease of opposing the increase of freight 
rates by the steam railroads, and from 
an independent viewpoint the writer 
believes it would pay many of the cor- 
porations to go very carefully into the 
methods and costs of operation, by the 
employment of experts with experience 
not only in railroading, but also those 
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familiar with outside systematic man- 
agement and development of industrial 
methods, from a worldwide study of 
conditions, and then adopt the practi- 
eal methods which could be shown 
would reduce operating costs. Not only 
would such companies thereby secure 
the benefits of advanced practical 
methods, adapted to every detail of 
their business, but such efforts to co- 


‘ operate in reduction of costs would 


obviate the desire for, or necessity of, 
detailed direction, by Public Service 
Commissions in operating details. 

The management of American Roads 
is entitled to great credit for the eco- 
nomical results already produced. (a) 
Today the average freight rates per 
ton mile obtaining in the United States 
are lower than in any other country 


in the world. (b) The wages paid by ` 


American railroads are higher than in 
any other country in the world. (e) 
The cost of materials and supplies con- 
stituting a large part of the mainte- 
nance and renewal expense is fully as 
high, if not higher, than in any coun- 
try in the world. 
TAXATION. 


Probably one of the principal rea- 
sons of the public demand for valuation 
of public service properties has been 
an endeavor to secure a larger tax re- 
turn from the corporations, and inves- 
tigation shows that there exist great 
differences of opinion between the State 
authorities, both in theory and in prac- 
tice, as to the best basis for taxation. 
The taxing of public service properties 
has grown out of a common method of 
valuing and taxing real estate and 
property, and the time is now op- 
portune for a uniform change to 
a more satisfactory and equitable 
basis, as it is generally agreed that 
there should be a universally approved 
standard based upon logical and rea- 
sonable principles. 

If the purpose of desiring to deter- 
mine a value for the franchise is to 
establish a basis for taxation, it would 
seem reasonable that a tax based on a 
certain percentage of the gross or net 
earnings would be more equitable. In 
Manila, where a franchise was granted 
under the approval of the United 
States Federal Government, the per- 
centage of gross receipts to be paid 
the municipality was incorporated in 
the franchise and provided that the 
“Grantee is to pay usual taxes on real 
estate, plant, machinery, and on per- 
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sonal property, not including road bed, 
track, rolling stock, poles and wires. 
Also, two and one-half per cent of its 
gross receipts, which shall be in lieu 
of all taxes and assessments of what- 
soever nature and by whatsoever au- 
thority upon the privileges, earnings, 
income, franchises, road bed, track, 
rolling stock, poles and wires of the 
grantee, from which taxes and assess- 
ments the grantee is hereby expressly 
exempted.” 

This was virtually the first Federal 
regulation of Publie Utility Properties. 
This franchise has proven very satis- 
factory to the Government, the Publie 
and to the Company, and has solved 
the perplexing subject of taxation and 
eliminated the several separate and in- 
definite taxes. 

Corporations and investors would not 
so generally object to paying taxes ìf a 
method and basis were adopted that 
would be uniform and definite. What 
capital fears most in the matter ef taxa- 
tion is the uncertainty of how a corpo- 
ration will be treated by the tax as- 
sessor and the various taxing authori- 
ties. It is, therefore, to the advantage 
of the public, the Government and the 
corporations to simplify and adopt a 
uniform method for taxation, and it is 
believed that a percentage of the gross 
or net earnings would be the most 
equitable and satisfactory. 

TARIFF RATES. 

Rates primarily considered should be 
made upon the value of the services 
rendered. 

This would not limit the earnings of 
a well located and properly developed 
property economically managed to the 
same rate of return that can be earned 
by a poorly located and undeveloped 
property operating under the same tar- 
iff charges. 

Should the rate of return on a good 
property be limited, by means of a re- 
duction in tariff charges that could not 
be accepted by the poorer property 
without manifest great injustice? 

The reasonable basis would be to 
permit the good property, that supplies 
superior service, to charge relatively 
higher rates between the same terminal 
points which would throw the better 
or higher class of business to the good 
line and thus permit the poorer line 
to receive a larger portion of the total 
business. Such a plan should be accept- 
able to both properties if worked out 
on an equitable basis. The principle of 
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equal rates for equal service would re- 
main, but would be supplemented by an 
additional charge for quicker and more 
convenient service. This is already 
partially appreciated in the matter of 
passenger rates and service between 
New York and Chicago, which has 
proven more satisfactory, to both the 
poor and high class lines, than the use 
of equal rates. The same differences 
might also be applied with good results 
to certain of the freight tariffs. 

GOVERNMENT OWNERSHIP—GOVERN MENT 

OPERATION, 

When the individual citizen is pre- 
pared to do as well for the Government 
as for his own personal gain, we may 
then expect to get economical results 
from Government ownership and opera- 
tion. We will know when that time 
has arrived when everyone voluntarily 
walks up to the tax department and 
declares every penny of taxable prop- 
erty, and when the Customs Inspectors 
are no longer required at the docks of 
incoming steamers carrying returning 
American tourists. Are not corpora- 
tions, as a rule. fully as honest as the 
individual? 

Government ownership and operation 
is now practical in the few cases 
where the operating details are simple, 
and involve the employment of com- 
paratively few men, and without com- 
plex machinery and operations not 
requiring a large technical staff, such 
as a city water works or sewage sys- 
tem, where the interest on the invest- 
ment is the largest item of continued 
expense. But for the operation of 
steam and electrie railways, gas and 
electric lighting or similar properties, 
an efficiently organized corporation can 
produce far greater and more economi- 
cal results than can be secured by Gov- 
ernment operation. Indeed, it has often 
been asserted by competent economists 
that the Postoffice Department could 
be managed mueh more economically 
by a corporation, and on a basis to pro- 
duce a large profit instead of the pres- 
ent deficit, vet other considerations 
such as security. and fidelity to all in- 
terests alike, make it inadvisable to 
even suggest such a ehange: and, in 
faet, the extension of the service to in- 
elude pareel post is probably advisable, 
being in line with the general demand 
of the people for better and increased 
facilities. 

Government ownership, with opera- 
tion by private corporations, is probably 
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much nearer realization. The fact that 
interest charges, on funds raised from 
the sale of government securities, is 
much less than if capital is obtained 
privately, is a strong argument in favor 
of the employment of government 
funds for the construction of public 
utilities if it can be done on a safe and 
reasonable basis. A satisfactory in- 
stance of the employment of Municipal 
funds for construction and ownership, 
but for private operation, is that under- 
taken by the City of New York in the 
construction of the existing subway 
system which is operated under lease 
by the Interborough Company. 

Where government bonds are sold 
to supply funds for the construction 
of a publie utility, the purchaser rec- 
ognizes that the investment is safe and 
there is absolutely no risk. The inter- 
est 1s certain to be paid on the day 
stipulated, whether a profit is earned 
from the operation or not. The prin- 
cipal is also secured, and the additional 
fact of the ready marketability of the 
_ Securities is a greatly appreciated fea- 
ture, for an investor always considers 
with more favor a security that can be 
sold without effort. 

The employment of Government 
funds for the construction of public 
utilities to be operated by private cor- 
porations is possibly the most econom- 
ical plan to secure the construction of 
large public utilities. It largely elimi- 
nates the question of valuation of the 
property as affecting the corporation, 
and the question of taxation is solved 
by fixing percentage of the gross or net 
earnings, as is recommended by the 
writer in cases of private ownership. 
However, the enormous funds required 
and the additional liability that would 
be incurred by the Government— 
naturally depressing the credit of the 
Government—makes it desirable for 
the continued employment of private 
capital in the great majority of public 
utility properties. 

SHIPPERS. 

The shippers are responsible to a 
very large degree for the conditions 
that are now regarded as unsatisfae- 
tory as to tariff rates on steam rail- 
roads. The competition between cities, 
and also waged by jobbers and whole- 
salers as well as manufacturers, has 
brought about differentials in rates 
which are equivalent to large rebates. 

HIGH COST OF LIVING. 

The high cost of living, including the 

necessities of life as well as some lux- 


uries, has undoubtedly added to public 
discontent, and looking for causes, the 
public utility properties have been 
blamed without a proper study of the 
underlying facts and conditions. It 
will be interesting if capable econo- 
mists will investigate the cost of food 
products and manufactured articles 
covering the necessities of hfe from 
the farmer (and from raw materials) 
to the consumer. 


The following has been noted from 
data published in the year 1910; 
The Florida farmer receives 

for one bushel of green 


beans .................$2.25 
The railroad receives for 
an 800-mile haul........ D0 


Total cost to point of 


delivery ........... $2.79 
Consumer pays ........... 6.40 
Leaving for the middleman 
and retailer............ 3.69=d9T% 


of the total selling price, whereas the 
farmer receives 35 per cent of the sell- 
ing price and the railroad but eight 
per cent. 


In the item of eggs, the farmer re- 
celves an average price of fifteen cents 
per dozen; the railroad for transporta- 
tion receives two cents per dozen—the 
total price to point of delivery, seven- 
teen cents per dozen. Consumer pays— 
average price thirty cents per dozen, 
leaving for the middleman and the 
retailer thirteen cents per dozen, which 
is equal to forty-three per cent of the 
selling price—whereas the farmer re- 
ceives fifty per cent of the selling price 
and the railroad but seven per cent. 

During the recent rate proceedings 
instituted by the shippers against the 
railroads, it was shown that a fair ex- 
ample of the proposed increase in rates 
would be equivalent to one and one- 
half cents on a pair of shoes, vet it 
was intimated that this increase would 
probably amount to twenty-five cents 
per pair of shoes to the consumer, 
Which illustrates conelusively that rail- 
road rates are not responsible in any 
appreciable degree for the present high 
cost of living. 

REGULATION. 

In this connection, I desire to quote 
from a speech by Martin A. Knapp, 
then chairman of the Interstate Com- 
merce Commission, at a banquet given 
in the city of New York, November 22, 
1910 (from New York Sun, November 
23, 1910): 
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‘*That the compulsion of competition 
among the carriers is an unwise and 
mistaken policy I am persuaded. It 
is out of the question to have the pres- 
ence of competition and the absence of 
discrimination. Just so long as compe- 
tition between carriers is unrestrained, 
just so long will it result in policies 
which are dangerous, for to compete 
is to discriminate. It is fallacy to con- 
demn discrimination and at the same 
time to insist upon the very policy 
which promotes it. * * * l 

“I am not sure that the government 
regulation of railroads has passed the 
stage of experiment. I can see many 
elements of doubt. There is always 
the intense friction of commercial 
rivalry and over all is the sinister 
shadow of party politics and ambitions. 

“If our country is to grow and pros- 
per as it ought, if its untold resources 
are to be developed and its swelling 
numbers find profitable employment, 
we need and must have railway earn- 
ings sufficient for three things: 

“First. A return on railway invest- 
ments of such amount and so well as- 
sured as to attract and secure the nec- 
essary capital—an enormous sum IM 
the aggregate—to improve existing 
roads and to construct without delay 
thousands of miles of new lines m 
fruitful districts now destitute of any 
means of transportation. 

“Second. The payment of liberal 
wages to an adequate number of com- 
petent men. : 
increasing skill and reliability in a 
service which is all the while becoming 
more exacting and on which the safety 
and comfort of the public constantly 
depends, but also because of the very 
great influence of railway wages upon 
the compensation of labor in every 
sphere and grade of private employ- 
ment. 

“Third. The betterment of existing 
lines so as to greatly augment their 
serviceableness to the public, as can 10 
varying degrees be done everywhere, 
without unnecessary and undesirable 
increase in capitalization. Every dol- 
lar borrowed to improve a road now 
in operation involves a permanent ad- 
dition to the interest charge which the 
publie is required to pay; the improve- 
ment from current earnings puts no 
lien upon the property, but rather aug- 
ments its value and usefulness, and by 
adding to the security of the capital 
already invested tends to a lower rate 
of interest upon that capital.” 


This not only to insure- 
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The general question of regulation 
has not been sufficiently well considered 
by the public at large, but it is earnest- 
ly hoped that everyone will take the 
time and interest to get at the basis 
and truth of the entire question. 

CONCLUSIONS. 

There is, unfortunately, a lack of 
analytical knowledge on existing prop- 
erties as to the real investment, ac- 
cumulated deficits, actual depreciation, 
betterments and extensions made from 
earnings—or perhaps never earned and 
covered by additional capital, the real 
cost of the development of traffic, the 
appreciation of rights of way and ter- 
minal facilities, the question of obso- 
lescence and rapid advancement in the 
arts and methods involving great ex- 
pense to the corporation, the determin- 
ing of the original and subsequent 
risks on capital invested, the rights and 
facilities expected by the public, the 
Services actually rendered by the com- 
pany and the cost thereof, the question 
of improving the service and the in- 
creased or decreased cost thereof, also 
other relevant matters, all of which 
have, in whole or in part, important 
bearing upon the difficulties confront- 
ing the equitable settlement of the 
general questions now being dealt with 
by the various Government Commis- 
sions. 

It is extremely important to publie 
utility corporations that they study 
and analyze the creation and develop- 
ment of their properties, and prepare 
comprehensive and complete schedules 
showing the valuations, both physieal 
and otherwise on an equitable and 
logically correct basis, also analyze the 
questions of the service rendered and 
the costs of operation and thus be pre- 
pared to demonstrate the true and cor- 
rect position of the company. In some 
cases, such an analysis may suggest 
changes one way or the other in the 
capitalization, management or tariff 
rates, and the information would not 
only be valuable to the corporation, 
but would also enable the Publie Serv- 
lce Commissions to arrive at more cor- 
rect conclusions regarding the position 
of the company. 

Intelligent and adequate publicity 
would be of the greatest aid to the 
corporations as well as to the publie 
and the Government Commissions, for 
it is proper that the publie and invest- 
ors be correctly informed as to the 
actual condition and position of the 
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company, including economy of opera- 
tion and costs of improved services 
demanded as affecting tariff rates, and 
it would unquestionably be to the ad- 
vantage of the corporations to adopt, 
wherever practicable, applications of 
scientific management and efficient en- 
gineering. 

It is important to the public that 
nothing be done to destroy, or take 
away, the incentive for a reasonable 
return or profit commensurate with the 
original and subsequent investment 
risk, 

The logical basis for valuations and 
for a complete and intelligent under- 
standing of a property should cover in 


sequence: 
(a) The fair rate of return or profit 


commensurate with the original and 
subsequent risks. 

(b) The total cost of organization, 
construction and development of the 
property, less depreciation and plus 
appreciation. 

(c) An analysis of operating ex- 
penses, depreciation and obsolescenec. 

(d) The question of taxation— 
method, or basis, and amount. 

(e) The fixed charges—interest on 
bonds and other indebtedness. 

(f) Amortization and surplus—based 
on present, also probable future, re- 
quirements. 

(g) Final determination of tariff 
rates, to be based principally on value 
(ineluding costs) of serviees rendered. 

It would be highly advisable if a uni- 
form method of taxation could be 
adopted, to be based on a percentage 
of the gross or net earnings. 

Bonds should not be issued in exeess 
of the eost of producing the property 
from the proceeds of their sale, and to 
be further limited to an amount dur- 
ing the development period on which 
the net earnings will pay the interest 
eharges and depreciation. 

Preferred stock to he issued to cover 
the cost of producing the property if 
not covered by the bonds. 

Common shares to be issued in any 
reasonable amount desired by the cor- 
poration, but without indication there- 
on of any par value. 

——___~o<-e—----- -- 
Report on Railroad Electrification at 
Boston. 

The road to steam-railroad electrifi- 
cation appears to be as full of obsta- 
eles in Boston as in Chieago, Judging 
from a report submitted on January 30 
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to the Legislature by the Joint Board 
on Metropolitan Improvements. This 
hoard, composed of the Railroad, Har- 
bor and Land, Boston Transit and Met- 
ropolitan Park Commissions, was re- 
quired by a law passed about a year 
ago to investigate a large number of 
improvements proposed for the Boston 
territory, including the electrification 
of all the standard-gauge railroad lines 
entering the city, and to report a bill 
to the Legislature of 1911 providing 
for the completion of the work by a 
given date. The law has been fulfilled 
by the Joint Board, but with the recom- 
mendation of nine of the sixteen mem- 
bers that no legislation be enacted at 
present, and that the railroads be left 
to work out the problem in their own 
good time. The principal argument ap- 
pears to be that the estimated cost of 
the work, about $40,000,000 is too great 
to justify the State in forcing the abo- 
lition of the steam locomotive. 

The recommendation is made, how- 
ever, that a tunnel be built between the 
two great railroad stations at the north 
and south sides of Boston, with elec- 
trical operation presupposed. If this 
is done, the gradual extension of elee- 
trified service will follow as a matter 
of course. Sooner or later the poliey 
of the New Haven Lines in pushing 
electrified service eastward from New 
York City to New Haven will necessi- 
tate similar steps at Boston. The Joint 
Board takes the ground that there is al- 
ready plenty of national and state reg- 
ulation of public utilities, and urges 
that the methods of electrification are 
sufficiently standardized to 


not yet 
Further, it is almost 


Warrant the eost. 
eertain that suburban passenger rates 


would have to be raised to pay the cost 
of electrifving. 

The minority of the Board, on the 
other hand, believes that the report of 
the majority tends to unduly discour- 
age and postpone electrification, even 
by the voluntary action of the railroad 
companies. A portion of the minority 
favors immediate legislation, and the 
rest favor a continuation of studies by 
the railroads and suitable state tri- 
bunals, until the work can properly be 
done. Those in favor of electrification 
cite the work already aceomplished at 
New York as an example of successful 
development, and point to various ut- 
teranees of responsible railroad officers 
on behalf of active steps in that diree- 


tion for Boston. 
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ELEMENTS OF POWER-STATION 
DESIGN.—XXI. 


! DISTRIBUTING SYSTEMS. 


BY W. B. GUMP. 


A system of conductors for the dis- 
tribution of electrical energy includes 
all secondary circuits, and is so closely 
allied to the generating apparatus as 
to be more or less a part of it. In order 
to deal comprehensively with feeder 


systems it is advisable, therefore, to 


include a portion of the substation lay- 
out, and lead on through the electrical 
network to the consumer. 

The previous chapter dealt with the 
general character of substation design, 
laying particular stress upon the choice 
of transforming apparatus. The pres- 
ent description is to deal especially 
with the factors contributing to the 
utilization of energy beyond the sub- 
station switchboard, taking up in 
proper sequence, the following items: ° 

(a) Applications of alternating and 
direct current. 


(b) Relative weights of copper con- 
ductors. 

(c) Two-phase vs. three-phase sys- 
tems. 

(d) Transformer connections. 

(e) General design of feeder systems. 

(f) Regulators and auxiliary devices. 

(g) Outside construction and mainte- 
nance. 

(h) The financial side. 

(a.) Applications of Alternating and 
Direct Current—For general lighting 
and power the use of alternating cur- 
rent predominates. The application of 
direct current is restricted mainly to 
railway operation, and isolated lighting 
and factory plants. Since tungsten lamps 
are being introduced for street lighting 
in many places, alternating current is 
continuing to hold its own, both with 
and without the use of the constant-cur- 
rent transformers. Continuous current 
for department stores, and in the smaller 
systems has recognized advantages, espe- 
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cially in conjunction with a storage bat- 
tery. Aside from such applications it is 
not generally feasible, the chief objec- 
tion being the high cost and constructive 
difficulties involved in its transforma- 
tion. 

(b.) Relative Weights of Copper Con- 


(a) v 


vV 
(b) ot 
(e) vv 


(f) vv 


FIG. 1. 


ductors.—The weight of conductors, and 
hence their cost, is vital to the economic 
distribution of power: therefore it is 
necessary to make a close observation 
before deciding upon the system to 
adopt. It will be assumed in the follow- 
ing comparison between different sys- 
tems that the single-phase system is 
unity, and equal to a continuous-current 
system of the same voltage, length and 
output, and that the line loss is to be 
the same. 


Vol. 58—No. 5 


Considering first a three-wire direct- 
current system similar to Fig. 1 (b), it 
will be seen that a saving of 62.5 per 
cent is effected in cost of conductors. 
This is derived thus: 

Let Z = current in two-wire line, 
V = potential of two-wire line. 
lè = resistance of one wire in two- 
wire line, 
r= resistance of one wire in three- 
wire line 
Then 1,2 = current in three-wire line. 

Equating the line loss in one wire of 

cach system, we have 


IN? 
I ‘r-(4) X 
-- 4 R 
The weight of copper is therefore as 
one to four for a single wire, or three 
to eight for the entire circuit. Hence 
for a three-wire system the weight 1s 
reduced 62.5 per cent below that re- 
quired in the two-wire system, either 
alternating or direct, having the same 
output. It may actually be further re- 
duced, as the middle wire does not carry 
the full current. 
A five-wire system. formerly used to 
a limited extent, may be shown to re- 
quire only 5/32 of the weight of a two- 
wire system. Expressing the equation 


PR (3): 
x -- 16 R : 
or the total weights of copper are as 9 
to 32. 

It is interesting to note the fact that 
while a vast reduction in copper results 
from this system, it is clear that either 
four machines, or a special five-wire gen- 
erator, must run continuously. Since 
economy demands a high load-factor It 
would be poor policy to have a large 
capacity inoperative through long idle 
periods. Such a machine demands ex- 
cessive maintenance, and therefore off- 
sets the saving in copper. 

Observing next the two-phase system, 
Fig. 1 (c), it will be evident that we 
have the equivalent of two single-phase 
circuits, each of half the capacity of 
one single-phase, as in (a), or the same 
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weight of metal as in one single-phase 
circuit the same capacity, voltage and 
length. 

The three-phase three-wire system 
saves 25 per cent of copper, or requires 
75 per cent of the weight of conductors 
of a single-phase or a two-phase system. 
This may be analyzed as follows. 

Referring to a balanced three-phase 
system, as (d), Fig. 1, it will be remem- 
bered that this is the equivalent of three 
separate single-phase circuits, making 
six conductors. Since the resultant of 
the simultaneous voltages and currents 
respectively is zero, no return wires are 
required. The total power being P, 

P=V¥3VI,=VI1 
where I = I/ V3 = current per phase. 


a, 
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the previous maximum potential, we 
have a current \/3 as great, and the 
resistance may be three times as great, 
or the weight of copper one third. 
Referred to a single-phase system we 
have: 
weight = 3 Xj 

or 23 per cent the weight of single- 
phase conductors. 

If the neutral of a four-wire three- 
phase is used, having the same cross- 
section as the outer line conductors, we 
obtain .0833 more weight, which requires 
33.3 per cent of single-phase system. 
With a neutral of but half the cross- 
section the weight becomes 0.292 weight 


of single phase. 
The two-phase three-wire system, Fig. 
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The weight per conductor is one-half ; in 
other words, each conductor of the three- 
phase system requires one-fourth of the 
total weight of the single-phase, making 
a total of 75 per cent, for a complete 
three-phase system. 

If we consider the same potential V 
between any line and the neutral, as in 
(e); that is, a three-phase system whose 
potential to the neutral is the same as 


V 


2. 


1 (f), is unbalanced, and is so inferior 
to the three-phase system that it is not 
recommended. The three-phase three- 
wire system requires (T5—72.8)/15 = 
2.9 per cent more copper than the two- 
phase three-wire, having the same volt- 
age between outer lines and neutral. 
This saving is of small consequence com- 
pared to the advantages of the three- 
phase system. 

(c) Two-Phase vs. Three-Phase Sys- 
fems.—The derivations last given lead 
to the question of two-phase versus 
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three-phase distribution. This question 
has necessarily received a great deal of 
attention. At the present time, how- 
ever, there seems to be less room for 
discussion than that existing a few years 
ago. Two-phase transmission has been 
rather extensive, and not until recently 
has the three-phase found universal 
favor. The chief cause of the introduc- 
tion of the two-phase system is account- 
ed for by the fact that balancing with- 
in the generator is more easily secured. 
Recent progress in three-phase transmis- 
sion and distribution has eliminated 
most of the difficulty, and at present the 
advantages are less on the side of the 
two-phase system than the three-phase. 


The chief disadvantage of two-phase 


FIG. 3. 


FIG. 5. 


distribution (or transmission) is the ex- 
tra cost of line conductors and insulat- 
ors, since four wires are required, and 
the same amount of copper as single- 
phase, as previously noted. One dis- 
tinct advantage of two-phase is to be 
found in shop installations where induc- 
tion motors are used. In such a sys- 
tem the auto-starters may be entirely 
eliminated, thereby reducing the first 
cost of the installation, and the cost of 
maintenance. The elimination of auto- 
starters is brought about simply by in- 
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terchanging the connections of the line 
wires on the starting side of the switch, 
and thus utilizing seven-tenths of the 
maximum potential, which ìs the poten- 
tial between phases. To illustrate, ob- 
serve the diagram in Fig. 2 (a). Here, 
it is clearly seen that the potential be- 
tween phases a and b is 0.7 the potential 
across either phase. A starting device 


(a) 


may therefore be connected as shown at 
(b). The diagrams are self-explanatory. 


(d) Transformer Connections.—Un- 
der the heading of transformer connec- 
tions it is well first to describe the action 
of the continuous-current three-wire gen- 
erator, since jt figures prominently in a 
good many distributing systems. The 
general scheme of operation is shown in 
Fig. 3. The neutral wire is connected 
to the middle of a balance coil in a man- 
ner similar to that of an auto-transform- 
er. This coil is wound upon a laminated 
Iron core. 

It has been found in practice that two 
balance coils work to better advantage 
than one. These are each tapped at 
their middle points, and the taps joined, 
and connected to the neutral. More com- 
plete connections are shown in Fig. 4. 
Three of the slip-rings may be eliminated 
by carrying the balance coils within the 
armature instead of installing them out- 
side. The latter method, however, has 
three distinct advantages. One is a less 
massive armature than that required 
with self-contained balance coils. The 
second advantage is that the balance 
coils may be oil insulated, and placed in 
any convenient location. The third ad- 
vantage is ease of inspecting and repair- 
ing. 


FIG. 


Rotary Converters.—The alternating- 
current side of a three-phase rotary con- 
verter has approximately 0.612 that of 
the direct-current voltage. so that the 
low-tension side of the step-down trans- 
formers to convert to 500 volts direct 


will have an alternating potential of 310 
volts. Six-phase rotaries are used to a 
considerable extent in railway work, as 
they are more efficient than three-phase 
machines. The higher efficiency is due 
primarily to the fact that the copper loss 
between taps is reduced. 
Alternating-current transformer con- 
nections are of a great variety; yet those 
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(b) 


6. 


commonly used are comparatively sim- 
ple, and the relations of potential and 
current are not difficult to remember. 
They are so important that the writer 
believes they deserve a deseription. The 


na 


deseription herein given is intended to 
be convenient for reference. 

The simplest connections are those of 
the auto-transformer, which is too well 


known to require deseription. A three- 


" namely: 
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6, (a), in which one secondary lead of 
one transformer taps into the middle of 
the other secondary. Diagram (b) 
makesclear the fact that one transform- 
er requires but 86.7 per cent as many 
turns as the other, or \/3/2 times maxi- 
mum secondary voltage. Such an ar- 
rangement demands two sizes of trans- 
formers, or else facilities for bringing 
out taps at the proper points. The lat- 
ter scheme is the one usually adopted, as 
it makes the two transformers inter- 
changeable. Where it is found necessary 
to employ two regular transformers 
not provided with taps a method of 
hoosting or bucking must be used. This 
is aecoinplished by means of a third 
transformer. Considering two trans- 
formers whose secondaries are identical, 
it becomes evident that the potential of 
one of the secondaries must be sup- 
pressed or bucked by 13.3 per cent of 
the secondary voltage in order to reduce 
its voltage to 86.7 per cent. 

Since three-phase transmission and 
distribution is almost universal, it will 
be discussed extensively. The first ques- 
tion which will arise in planning a sys- 
tem 1s what method of connections to 
use. There are four general schemes, 
(1) Delta to delta; (2) Star 
(or Y) to star: (3) Delta to star; (4) 
Star to delta. 

The greatest advantage of the first 
method, for both primary and second- 
ary, lies in the fact that an interruption 
to any transformer is confined to that 
particular transformer, and does not in- 
terfere seriously with the operation of 
any of the phases. This is of great im- 
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wire two-phase system is connected to a 
four-wire two-phase as in Fig. 5. The 
current of two separate transformers is 
combined by connecting the secondaries 
in parallel. l 

One of the most useful schemes of 
connecting transformers for changing 
from two to three-phase, and vice versa, 
is that devised by C. F. Scott. This is 
used extensively in some of the older 
two-phase systems where three-phase 
power lines are desirable. The general 
scheme of eonnections is given in Fig. 


Lowering Trans 


8. 


portance where continuity of service is 
Imperative. In the event of an accident 
to one transformer, the two remaining 
will each earry 50-per-cent overload to 
make up for the total three-phase ca- 
pacity, or each will take 16.7 per cent 
of the total output, above their 
rating. The normal potential strain be- 
tween one line and ground is 58 per cent 
of the line voltage. 

The star-to-star connection has the 
advantage of requiring only 58 per cent 
as much copper as the delta, having the 
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same voltage between lines, and the same 
output. The potential strain between 
one line and ground is the same as in 
the delta; 58 per cent of the line poten- 
tial. That is, under normal balanced 
conditions with neutral ungrounded. 
However, if a line wire becomes ground- 
ed, there is full potential between each 
remaining wire and ground. In either 
delta or star it is simply a question of 
shifting the neutral, or point of normal 
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strain between ungrounded lines and 
ground will be that of full line poten- 
tial. 

Observe next Fig. 9, which shows a 
delta-to-star, raising, and _ star-to-delta 
Jowering. This arrangement is common 
for transmission above 10,000 volts, and 
in the majority of cases is likely to find 
fewer serious objections than any other 
scheme of connections. The scheme 
shown in Fig. 10, in which the high- 


pa 


Kass ing 


FIG. 


zero potential, to the grounded line, thus 
Increasing the voltage by the vector 
quantity added to that existing without 
a ground. 

Fig. 7 shows the ordinary delta-to- 
delta connection. For long-distance 
transmission this method is not usually 
followed. One serious drawback is that 
the secondarv neutral cannot convenient- 
ly be grounded, as is generally desired 
at some time or other. Its chief advan- 
tage is that one transformer may go 
out, and full line voltage is maintained 
between conductors, as previously 
noted. 

Fig. 8 shows the star-to-star connec- 
tion. It is clear that if the neutral is 
grounded, a ground on one line will 
eause a short circuitonone transformer, 
disabling it for the time being. A ground 
on the line with ungrounded neutral is 
equivalent to moving the neutral point, 


Loweriri 79 
9. 


tension side of the transformers is delta- 
connected, is of no particular advantage, 
under the usual conditions of operation. 
In this case it is not necessary to ground 
the neutral of the generators if the low- 
tension side of the transformers are 
grounded. If this system is ungrounded 
the danger which accompanies shifting 
of the neutral is serious, and may be 
productive of surges of considerable 
magnitude. Hence the matter of ground- 


ing is of great importance. 
(To be continurd.) 

[Enitor’s Norr.—This important series 
of articles was started in the ELECTRICAL 
REVIEW AND WESTERN ELECTRICIAN, Sep- 
tember 3, 1910, and will cover every phase 
of central-station design. ] 

Seno ors E tas a. 

Lectures for Central-Station Men. 

The Kleetrical Engineering Depart- 
ment of the University of Tlinois is 
considering the advisability of giving 
a series of six or eight popular lectures 


Parsing 
FIG. 
or Increasing the line potential above 
ground to the extent of 100—58,58 or 
12.5 per cent. A closer analysis of this 
eondition shows the following points: A 
ground on one of the lines, either pri- 
mary or secondary, causes a short-circuit 
of the transformer involved; thus the 
original neutral heeomes shifted from 
the central position to a position corre- 
sponding to an outside line. Therefore 
a rise of potential takes place, either 
within the generator or in the external 
circuit. It is evident that the potential 
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to central-station men of the state. 
These lectures would occupy two days, 
and would deal with sneh practical 
problems as central-station economics, 
Hlumination, and the resuscitation of 
injured men. 

Under central-station economics will 
be discussed the relative advantages of 
reciprocating engines, high-pressure, 
low-pressure, and mixed-pressure tur- 
bines, the effeet on eoal and steam eon- 
sumption of high vacuum, superheat 


and boiler pressure. 
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The lectures in illumination will deal 
with the comparative costs of different 
illuminants for exterior and interior 
lighting. A practical demonstration of 
the use of the luminometer will be 
given. 

The resuscitation of men will be dis- 
cussed and practical demonstration will 
be given with and without apparatus 
designed for the purpose. 

ERE E AE. 
Minneapolis Electric Club. 

The members of the Minneapolis 
Electrie Club were addressed by Fred 
W. Bell at the club’s fourth annual 
meeting, which was held on January 
19. Officers of the club are: Presi- 
dent, Emil Anderson; vice-president, 
Fred W. Bell; and secretary-treasurer,. 
Charles W. Arick. 

——__——_~»--e—____- 
Changes in Pacific Power & Light Com- 
pany. 

A number of changes have been made 
recently in the personnel of the Pacitie 
Power & Light Company. As previous- 
ly noted the manager, W. B. Foshay, 
has resigned to take up work in Van- 
couver. He will be succeeded by C. S. 
Walters, who has been local manager 
of the Walla Walla Valley Railway 
Company. B. O. Wedge, who has been 
local manager at Dalles, Ore., has been 
made superintendent of the company. 
Mr. Wedge will be succeeded at Dalles. 
by Mr. Bailey, who has been local man- 
ager at Pasco, and his work will be 
taken up by Mr. Andrus, who contin- 
ues aS manager at Kennewick. <A. S. 
Gremer, who has been general manager 
of the company since its organization, 
has been made vice-president and J. E. 
Davidson has been made general man- 
ager and will be in charge of operation 
and new-business policies, 

ees oe eee 
Changes in Electrica] Rules, New York 
City. 

Beginning February 1, 1911, the rules 
and regulations relating to subways, 
overhead wires and outside work, are 
superseded by new regulations and 
rules designated as 12 to 13-A. 

Under outside work the new rules 
deal with wires, trolley wires, pole 
lines, subways, services, signs, trans- 
formers and grounding. 

The complete text of the new regula- 
tions and rules is given in The City 
Record for January 25 and can be ob- 
tained from the Department of Water 
Supply, Gas and Electricity. 
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The English Telephone Situation. 

The causes of the present situation 
resulting in the retaining of an Ameri- 
ean firm of engineers (D. C. & Wm. B. 
Jackson) to assist the Government in 
valuing the private system it is soon 
to take over, date back to 1880, when 
the telephone first became of practical 
importance in England. In that year 
an information was filed against the 
Edison Telephone Company of London, 
which was the predecessor of the pres- 
ent National Telephone Company 
whose property is now to be taken over 
by the Government. This action was 
brought by the Postmaster General 
with the purpose of establishing a rule 
that telephone communications were to 
be considered as telegrams within the 
monopoly of the Post Office and the case 
was so decided by the High Court of 
Justice in December, 1880. 

Having acquired the right to make 
telephone service a Government monop- 
oly, the Postmaster General of that 
day decided that it was not desirable 
to undertake to provide a new service 
for the whole country, and in place of 
that action licenses to carry on the tele- 
phone service were granted to various 
companies. All these licenses have 
expired, with the exception of that 
with the National Telephone Company, 
Limited, whose license was granted in 
1884 and holds good for a period of 
thirty-one years from January, 1881. 

This license to the National Com- 
pany allowed it to transact telephone 
business of any kind throughout the 
United Kingdom, but in 1896 the com- 
pany surrendered portions of its rights 
by turning over the trunk-line business, 
or what would be called in this country 
‘‘long-distance’’ and ‘‘toll-line’’ com- 
munication, to the Government; and 
retaining the telephone business within 
exchange areas. Under this arrange- 
ment the Postmaster General bought 
the trunk wires of the company at a 
price agreed upon between the engi- 
neer-in-chief of the Post Office at that 
time and the then engineer-in-chief of 


the company. The price was about $2,- 
300,000 for about 14,500 miles of metal- 
lic circuit. Sinee the purchase of the 
trunk lines the Post Office has carried 
on all the trunk communications of the 
country, and has established local ex- 
changes, mainly in rural districts, 
which the National Company did not 
provide with adequate service. In 1898 
the Postmaster General granted licenses 
for transacting telephone business to 
some half-dozen cities, the business in 
each cuse being confined to the area in 
and around the district of the munici- 
pal corporation. Three of these licenses 
are still outstanding. 

At about the same time the Post 
Office established exchanges in London 
and laid down an expensive under- 
ground system of telephones within the 
city area; this area includes the Coun- 
ty of London and surrounding districts, 
roughly about 640 square miles. With- 
in this large district the National Com- 
pany and the Post Office are competi- 
tors, but, except in the center of Lon- 
don, arrangements have heen made to 
develop certain districts by the com- 
pany and certain other districts by the 
Post Office. The rates charged to new 
subscribers to the two systems operat- 
ing within the London district have 
been practically identical, and the two 
systems are intercommunicative. 

As the termination of the National 
Company’s license approached it be- 
came necessary for the Government to 
decide whether it would purchase the 
company’s plant or undertake to set 
up an entirely new plant of its own to 
serve its future monopoly of telephone 
commmunication. All practical rea- 
sons pointed to the taking over of the 
company’s plant as the best course, and 
in 1901 the Post Office reached an 
agreement with the Company for the 
purchase of its plant within the City 
of London at the expiration of its 
license. In 1905 another agreement 
was made between the Postmaster Gen- 
eral and the company providing for the 
purchase of the company’s entire plant. 


uses the term ‘‘then value’ 


By the terms of this agreement the 
Post Office is to buy and the company 
is to sell, on December 31, 1911, the en- 
tire plant of the company which is in 
use under the sanction of the Post- 
master General for the carrying on of 
the company’s licensed telephonic busi- 
ness. Control of the company’s plant 
and of all income from its service is to 
pass to the Post Office on that date, 
regardless of whether all details of pur- 
chase price have been then agreed upon 
or decided by arbitration. Provision 
is made by which the Government 1s 
allowed to pay three-fourths of the pur- 
chase price at its own option or with 
the consent of the company the whole 
purchase price, in annuities extending 
Over a period of twenty years. 

The agreement for the purchase of 
the cOmpany’s plant contains certain 
provisions as to the method of reaching 
the valuation which call for expert ad- 
vice such as the Jackson firm will be 
called upon to give. The agreement 
defines the value of the plant as ‘‘the 
value on December 31, 1911 ‘exclusive 
of any allowance of past or future 
profits of the undertaking or any com- 
pensation for compulsery sale or other 
consideration whatever), of such plant, 
land, buildings. stores and furniture, 
having regard to its suitability for the 
purposes of the Postmaster General's 
telephonie services.” The phrasing of 
the agreement on this point repeats the 
language of the decisions to the House 
of Lords upon the interpretation of the 
tramway act of 1870. This decision 
’; and ap- 
plied to the present undertaking the 
decision is to the effect that the price 
to be paid by the Post Office is the sum 
which it would cost to replace the plant 
on the date of purchase diminished by 
the money expense of the depreciation 
of plant during its time of use. 

Two general problems, therefore, are 
before the Government in reaching 2 
valuation of the National Company’s 
plant. One of these problems is the 
present value of the various parts of 
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the plant computed according to the 
rule thus stated. The other problem 
is the extent to which the valuation 
and the obligation to purchase may be 
affected by the fitness or unfitness of 
various parts of the plant to the con- 
duct of telephone business under the 
‘‘ purposes of the Postmaster General.” 
The decision of this point evidently 
hangs on various large matters of pol- 
icy. Within the City of London, for 
instance, the company has many over- 
head conductors, and it is likely that 
the Post Office would substitute under- 
ground cables in place of these. Such 
a policy would leave the overhead wire 
much reduced in value. A large por- 
tion of the company’s instrument equip- 
ment is naturally of the magneto type, 
which is being rapidly superseded in 
this country and has been to some ex- 
tent in England. 

An agreement on price is to be reached 
if possible between the Postmaster Gen- 
eral and the company. Failing such 
agreement, the matter will be arbi- 
trated hyv the Railway Commission. 

au a 
National Independent Telephone Con- 
vention in Chicago. 

The annual convention of the Na- 
tional Independent Telephone Associa- 
tion will be held at the Hotel La Salle, 
Chicago, on February 8, 9 and 10. Pres- 
ident Frank H. Woods and Secretary 
J. B. Ware anticipate a rousing and 
unusually successful meeting of Inde- 
pendent men from all parts of the 
country. 7 

Questions of publie policy will prob- 
ably take up most of the convention's 
time. President Woods in his vonven- 
tion announcement says: 

"On account of the importance of the 
subjects to be presented at the coming 
convention, I believe that it will mark 
an epoch in the history of Independent 
telephony. 

“The demand for regulation of the 
telephone business by commissions can- 
not be ignored. Some state and federal 
Jaws on the subject have already been 
enacted. The Legislative Committee 
Will recommend a general utility eom- 
mission law, containing provisions re- 
quiring the commission: 1. To estab- 
lish and regulate rates. 2. To prevent 
discrimination and undue preferences. 
3. To require phvsieal connection and 
Interchange of business among all tele- 
phone companies. 4. To prevent unjust 
or piratical competition. 5. To require 


approval of issues of stocks, bonds and 
other forms of indebtedness. 

‘“The Committee has given these mat- 
ters the careful consideration their im- 
portance deserves and no company 
should fail to have its representatives 
present to participate in the discussion 
of problems, the proper solution of 
which will be of inestimable value to 
Independent telephony.”’ 

Among the papers to be presented are 
the following: ‘‘Telephone By-Prod- 
ucts,” by H. H. Robinson, Detroit; 
“Publie Relations of Telephone Compa- 
nies,” by William Dunton Kerr, Chi- 
cago; ‘‘ Private Branch Exchanges,” by 
A. J. Shands, St. Louis; ‘‘ Modern Meth- 
ods,’’ hy a representative of the Statis- 
tical Service Company, Chicago; ‘* Traf- 
fie Economies,” by W. S. Vivian, Grand 
Rapids; ‘Getting Business,” by Fred- 
eriek S. Williams, Chicago. Among 
others who will address the convention 
will be L. C. Griffits, Louisville; George 
K. Gann, Lineoln; and W. T. Melchers, 
Alma, Mieh. 

A series of technical conferences will 
again prove an Important feature of the 
convention, The exhibits by manufac- 
turers will be particularly attractive. 
Over forty representative manufactur- 
ers and supply houses will have exhib- 
its of their latest telephone equipment 


and supplies. 
——- -0 


New York-Denver Long-Distance Line 
Practically Complete. 

The new long-distance telephone line 
between Omaha. Neb., and Denver., 
Colo.. has been practically completed, 
thus finishing the continuous cireunit 
between New York and Denver, a dis- 
tanee of 2900 miles. Early in Decem- 
ber a eonversation was carried on be- 
tween these two cities. Refinements 
in the adjusting of the equipment are 
now being made and it is believed the 
line will be ready for regular tommer- 
cial use in about a month. References 
to the design of this line have ap- 


peared in tbese columns on several oe- 
a 


casions. 
PESE E E al 
Wireless Station in South Brooklyn. 
Instructions regarding the disposal 
of cargo of ships approaching South 
Brooklyn are soon to be transmitted by 
Wireless. A wireless tower with an ex- 
perimental station is to be installed on 
one of the buildings of the Bush Ter- 
minal Company and will probably be 


in operation by April 1. 
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New Wireless Stations. 

The secretary of the treasury has ap- 
proved to Congress an estimate of the 
secretary of war asking for an appro- 
priation of $50,000 to continue the 
work of the extension, construction and 
equipment of two wireless telegraph 
stations at the Pribilof Islands and at 
Unalaska, both of which are deemed 
necessary and essential to increase the 
efficiency of the present Alaska mili- 
tary cable and telegraph system. 

— + ~~ 
Wireless Changes at Trinidad. 

The wireless telegraph stations at 
North Post and Fort George on the 
island of Trinidad will probably be dis- 
continued by the Government, and a 
new one will be established on the 
island of Chaecachacare at an elevation 
of 1,000 feet above sea level. The new 
station will be equipped with such in- 
struinents as will give a much = wider 
ocean range than is now possible. 
-0e -. 

Wireless in Africa. 

Two wireless stations are in the 
course of construction in the French 
Congo, one being located at Brazaville 
and the other at Pointe-Noire, where 
the railroad is to terminate. Both sta- 
tions were established by the French 
Radio-Electrie Society. 

ey a oe 
Compulsory Wireless in Italy. 

The Itahan government has required 
all ships, whether domestic or foreign, 
engaged in the transportation of emi- 
grants, to be equipped with the Mar- 
eoni system of wireless telegraphy. The 
range is specified as IS7 miles and the 
wave length as 600 yards. 

Natt, fay Slag etn ae 
Telephones in Canadian Mines. 

As a result of the mine explosion in 
the coal mine of the Canadian Col- 
leries Company at Bellevue, Alberta, in 
which thirty-one lives were lost on De- 
eember 9, the coroner's jury has recom- 
mended that telephones be placed in all 
the workings of coal mines in Canada. 

Platinum in Texas. 

A platinum mine was 
opened between Pecos and San An- 
tonio, Tex.. and a shipment of the ore 
has already been made to Boston. 

a iaa 
Wireless Station in Dalny. 

The Japanese government is prepar- 
ing to install a powerful wireless sta- 
tion at the Port of Dalny. 


recently 
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ALTERNATING-CURRENT MOTOR- 
OPERATED ELEVATORS. 


BY GEORGE J. KIRCHGASSER. 


The developments of electrically op- 
erated elevator equipments have been 
along two lines, one suitable to the 
work of operating passenger elevators 
and the other suitable for freight ele- 
vators. 

The speed of operating passenger ele- 
vators ranges usually from 75 or 100 
feet to 300 and 400 feet per minute. 
Freight elevators are usually operated 
at low speeds so that the controlling 
devices for the motors need not to be 
so elaborate and expensive. With di- 
rect-current systems the adjustable 
speed motor having a small percentage 
of compound winding is best adapted 


FIG. 1—MECHANICALLY OPERATED, 
CROSSHEAD-TYPE CONTROLLER. 


for obtaining the best speed control and 
smooth acceleration. 

There are many times, however, when 
alternating current only is available 
and although many of the first elevators 
operated by alternating-current motors 
were not altogether successful yet 
knowledge was obtained through the 
experience. Improvements have been 


made in motors and developments in 
controlling apparatus so that a very 
high standard of service is now avail- 
able. The three principal parts of an 
electric elevator equipment—the wind- 
ing machine, motor, and controlling de- 
vice have been given the special atten- 


FIG. 2—MECHANICALLY OPERATED CON- 
TROLLER MOUNTED ON MOTOR. 


tion required for elevator service and it: 


is now thoroughly realized that each 
must be chosen carefully. 

Squirrel-cage induction motors were 
used on the first alternating-current ele- 
vators, which were of small capacities. 
The motors were thrown directly across 
the line and were, of course, only suit- 
able for slow-speed elevators and where 
line regulation was not important. This 
type of motor is seldom used now as 
the starting torque is low, the torque 
first increasing with increasing speed 
and then decreasing as the motor ar- 
rives at full speed. The starting cur- 
rent is very high and the rate of accel- 
eration is not constant. For slow 
freight elevators they are sometimes 
still used especially where the simple 
construction of the squirrel-eage motor 
with its absence of commutator and 


brushes is of advantage. For large ca- 


pacity elevators the squirrel-cage motor 
is altogether unsatisactory as it could 
not be thrown across the line, but a 
primary résistance would have to he 
used. This would decrease the already 
poor starting torque ånd prove ineff- 
cient. 

The polyphase slip-ring type of in- 
duction motor has proven very satis- 
factory and the developments of suita- 
ble controllers secures smooth accelera- 
tion, the slow down, the automatic stop, 
reversal and many other refinements 
and without causing violent voltage 
Huctuations and other disturbances. It 
is possible to secure a smooth start and 
maintain constant speed under varying 
loads. The performance is similar to 
that of a-shunt-wound direct-current 
motor. 

The control of the motor is through 


FIG. 3.—FULL-MAGNET REVERSING CON- 
TROLLER AND ELEVATOR EQUIP- 
MENT. 


resistance in the secondary circuit 
which is an efficient, economical and 
Hexible means. But no great advances 
were made until suitable controllers had 
heen designed and developed which 
now permit the operation by a. car 
switch and allow the use of automatic 
devices for slack cable, over-travel, fail- 
ure of voltage, ete. 


—— 
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There are many types of controllers controlled by means of current relays for the control and reversal of the pri- 


made covering a variety of cases and 
including the simple mechanically oper- 
ated style and the full-magnet style in 
which the car switch controls only the 
magnetizing currents for solenoid-oper- 
ated switches. The Cutler-Hammer ele- 
vator controller shown in Fig. 1 is a 
mechanically operated type adapted for 


similar to those used in the full-magnet 


type of controller. 


The real developments of interest are 
in the types called full-magnet control- 


mary circuit and a number of switches 
in the secondary circuit for cutting out 
the resistance placed in this circuit. 
The switches used on the controllers 
above described are of the double-pole 
clapper type and are similar to the mill- 
type switches for heavy steel-mill ser- 


-dary motor circuit. 


use with two-phase or three-phase slip- 
ring induction motors for slow-speed 
passenger and freight elevators. The 
cutting out of resistance in the secon- 
dary and the consequent acceleration 


FIG. 4.~-SCHUREMAN CONTROLLER. 


of the motor is accomplished manually 
by a crosshead sliding over resistance 
contact. The speed is governed by a 
‘vacuum dash-pot so that the starting is 
gradual and no excessive current in- 
rushes regult. 

If instead of a car switch a shipper 
rope operation is desired a controller 
illustrated in Fig. 2 will, give satisfac- 
tory results. This controller has a re- 
versing switch mounted on top for the 


control of the primary motor circuit 


and a solenoid-operated’ self-starter for 
cutting out the resistance in the secon- 
The operation is 


FIG. §.—CAR SWITCH FOR USE WITH FULL 


AND SEMI-MAGNET CONTROL. 


lers which are used for higher speed 
passenger elevators working at speed 


of about 150 feet per minute. At high 
speeds there is a greater inertia of mov- 


FIG. 6.—VIEW SHOWING LIMIT SWITCH 
INSTALLED. 


vice. They have a copper to carbon 


auxiliary contact, which is designed, | 


for breaking the circuit, and copper leaf 
brush (which carries the current contin- 


FIG. 7.—SLACK-CABLE SWITCH USED WITH ELECTRIC: ELEVATORS. 


ing parts, and more accuracy and pre- 
cision are required in stopping. Two 
types of full-magnet elevator control- 
lers are shown in Figs. 3 and 4. The 
Cutler-Hammer controller consists of a 
series of alternating-current switches 


uously after the switch has first closed) 
on the auxiliary contacts. This insures 
good breaking capacity of the switch 
and high continuous current capacity, 
with a low temperature rise of the cur- 
rent-carrying parts. Part of the mag- 
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netic circuit of the switches is laminat- 
ed so as to reduce the losses due to any 
currents and hysteresis in the iron. 
The plunger operates the switch levers 
hy means of a toggle joint, which in the 
closed position reduce the pull on the 
plunger and the latter is in addition 
equipped with a device which will re- 
duce the humming of the solenoid so 
as to make it practically noiseless. This 
humming was very objectionable on the 
first solenoid switches on the market 
and made the installation of alternat- 
ing-current elevators in office and 
apartment houses almost prohibitive. 
Up-to-date equipments, however, are 
perfectly quiet and there should be no 
more complaints from this cause. 

The switches above referred to are 
placed at the top of the board and are 
controlled by current relays mounted 
below which respond to the current 
surges in the motor circuit. By suitable 
adjustment of thege relays the starting 
current is limited to a predetermined 
maximum, The advantages of this 
method of control can well be under- 
stood by recalling some of the charac- 
teristics of the alternating-current slip- 
ring motor. 

The starting torque of the slip-ring 
motor up to about 2.5 times normal 
‘torque is approximately proportioned 
to the starting current, but if the cur- 
rent is increased above this amount by 
cutting out resistance, the starting 
torque decreases again, the short-cir- 
cuiting of the rotor causing a large drop 
in torque. Now if the switches, which 
cut out the resistance and allow the 
current to increase, are operated on the 
time element principle, that cutting out 
resistance at certain fixed intervals, the 
motor might become stalled. This 
might result when an elevator is heav- 
ily loaded causing the motor to start 
slowly and before sufficient speed is at- 
tained the resistance would be cut out 
and the rotor short-circuited, which 
would give a low starting torque. 

With the current relay acceleration 
resistances are cut out in steps only 
as the motor reaches certain speeds, at 
which speeds the cutting out of addi- 
tional steps of resistance will increase 
the torque. There are no voltage varia- 
tions or line disturbances which would 
seriously affect the starting perform- 
ance of an alternating-current motor 
and also interfere with other appara- 
tus on the same line. 

With full-magnet type controllers 
there are many accessories. The car 


switch, shown in Fig. 5, controls the 
magnetizing current of the controllers. 
The operating lever is latched in the 
central, or off, position and to release it 
the button mounted on the top must be 
depressed. The lever is brought to the 
center position by a spring should the 
operator remove his hand. This insures 
safety as, should any accident or illness 
befall the operator, the elevator would 
be brought to a standstill. 

The hatehway limit switch, Fig. 6, is 
of simple construction. In the illustra- 
tion it is so placed that, should the ear 
fail to stop before reaching it, the roller 
of the switch comes in contact with a 


cam surface on the var and is forced . 


back a little, raising the opposite end of 
the pivoted arm, opening the end of the 
pivoted arm and opening the control 


FIG. 8.—LIMIT SWITCH—TRAVELING-CAM 
TYPE WITH COVER REMOVED. 


circuit. In installing, one switch is 
usually placed at the point where it is 
desired to slow down and two switches 
(equivalent to a double-pole switch) 
at the point where the elevator is to be 
brought to rest. 

The slack-cable switch, Fig. 7, has a 
shaft at the bottom which is attached 
to the slack-cable arm of the winding 
machine. Should the cable become 
slack this switch stops the elevator by 
opening the motor leads. 

A traveling-cam limit switch, Fig. 8, 
consists of a shaft (which when in- 
stalled is geared directly to the shaft of 
the winding drum) threaded to drive a 
nut along its length as the car. moves 
from one limit of its run to the other. 
As the ear reaches either limit, double- 
pole switches are tripped out which 
slow down the elevator and bring it to 
rest. | 
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In order to stop the motor used on the 
elevators operating at the higher 
speeds, it is nevessary to use a solenoid- 
operated brake. The solenoid brake 
shown is adapted for polyphase circuits 
and in it the humming noticed with 
single-phase solenoids has been reduced 
to a negligible quantity so that their 
use 18 not objectionable in office build- 
ings, apartments, hotels, etc. 

The characteristics of the alternating- 
current motors are so that no dynamic 
braking can be obtained and the only 
possibility of stopping the equipment is. 
therefore by means of the mechanical 
brake. For this reason it is not feas- 
ible to use at the present time, alternat- 
ing-current motors for very high-speed 
elevators. In general they should not 
be used for speeds above 150 feet per 
minute, but where conditions are es- 
pecially favorable and where the brak- 
ing mechanism and the elevator mech- 
anism and the elevator machine have 
been designed properly, speeds of ap- 
proximately 300 feet per minute have 
been obtained and the equipments are 
giving good satisfaction. | 

The development of the single-phase 
and polyphase commutator motors dur- 
ing the last few years looks very prom- 
ising and it is quite likely that we will 
have in the near future a practical al- 
ternating-current motor which permits 
of dynamic braking and the introduc- 
tion of such a motor would give a new 
impetus to the application of alternat- 
ing-current motors for elevator service. 

—_—____~+--@—____— 


New Electric Stee] Works in Norway. 

A recent consular report states that 
the Stavanger Electro-Staalverk Com- 
pany is being organized to establish a 


plant for making high-grade steel elec- 


trically, using a process similar to that 
now used in Dommarfvet, Sweden, and 
elsewhere. 

The new company plans to take over 
the plant of the Stavanger Skibs- 
Ophugnings Company, and continue 
purchasing and breaking up old steel 
and iron vessels. The company will 
also secure raw materials from other 
sources and install modern machinery 
for making fine quality steel. The new 
plant is heing located at the near-by 
village of Jorpeland, where electric 
power has been secured at $6.70 per 
horsepower per vear for the first 1,500 
horsepower and $5.35 for 1,000 more 
horsepower delivered at the power 
shaft. 
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Electric Plant of Kingfalfa Mills, 
Nebraska City, Neb. 

The extensive use of alfalfa meal for 
stock feeding in our western states has 
caused a very rapid growth of a new 
industry; namely, the grinding of al- 
falfa stalks for the production of this 
highly nutritious product. 

The mills are usually electrically 
driven and they form an attractive ex- 
ample of the way in which electric 
power contributes to the development 
of a new industry. 

A typical installation is that of the 
Kingfalfa Mills at Nebraska City, Neb. 
Their plant consists of a 300 kilovolt- 
ampere, 440-volt, 600 revolution-per- 
minute, three-phase, sixty-cycle, alter- 
nating-current generator of the two- 
bearing, belt-driven type; this is driven 
by a 300-horsepower simple, non-con- 
densing Corliss engine, and the power 
developed is used to drive a disintegra- 


Electric Power Operates Concrete 
Mixers in England. 

Concrete has entered largely into the 
construction of what is known as ‘* Eng- 
land’s first skyscraper,’’ the new build- 
ing now under construction for the 
Royal Liverpool Insurance Company. 
This building is 301 feet long, by 177 
feet 6 inches wide, with a height of 360 
feet from the basement to the top of 
the dome. Concrete reinforced by 
steel 1s used as a base for the walls, 
over which a veneer of granite is being 
placed. The estimated quantity of con- 
erete used in the framework of this 
building is about 17,000 cubic yards, 
which is prepared by an electrically 
driven mixing machine, provided with 
a tank which automatically discharges 
the correct volume of water for each 
batch made, the water tank being con- 
nected with the city mains. 

The whole of the mixing plant is lo- 


MOTOR DRIVING MEAL MILL. 


tor or alfalfa meal mill and other aux- 


iiary machines, such as blower, dust 
collector, packer, etc. The alfalfa mill 
is driven by a 150-horsepower slip-ring 
type motor, which is belted to the mill. 

On account of the great weight of the 
mill and the inertia of the moving parts 
a high starting torque is required to 
start and bring it up to speed, which is 
a severe test on the capacity of both 
the motor and generating plant. 

The main motor drive and the gener- 
ating plant are shown in the accom- 
panying illustrations. 

The plant has a capacity of four tons 
per hour of the finished product, and 
in a test of several hours’ continuous 
operation has been worked to the ca- 
pacity of six or seven tons per hour. 
The entire electrical equipment was 
manufactured and installed by Fair- 
banks, Morse & Co. 


cated in the basement of the building in 
order that the component parts may 
be delivered in chutes from the street 
level to the bins below. The work 
turned out for a day of nine hours with 
this mixing plant is said to be upward 
of 100 cubic yards. All the concrete is 
transported to the floor under con- 
struction by steel wagons of the side- 
tip pattern on hoists, electrically driven 
from the basement. The concrete used 
in the construction of thistbuilding is 
made of the following proportions: 
Three parts broken granite, two parts 
sand. and one part Portland cement. 
E Se ET 
Joint Meeting in St. Louis. 

At a recent joint meeting of the St. 
Louis section of the American Institute 
of Electrical Engineers and the Engi- 
neers’ Club an illustrated talk on ‘‘ Mo- 
tor Drive in the Steel Plant of the 


247 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


r 


American Car & Foundry Cofpany’ 
was given by Joseph A. Osborn, elec- 
trical engineer for that concern. 
eo 
Electric Steam-Boiler. 

The application of electric traction 
to through passenger trains brought 
with it a difficulty in the way of heat- 
ing the cars during the time that they 
were attached to the electric locomo- 
tive. Several methods of overcoming 
the obstacle were tried and finally, as 
described in the Engineering News, an 
electrically-heated steam boiler was de- 
vised. 

In this boiler, which is of the vertical 
tubular type, resistance units have been 
slipped into the tubes, so that they are 
at all times protected from moisture. 
Each heating unit consists of a core of 
steatite on which is wound patent alloy 
resistance wire which will withstand 
high heats without disintegration or ox- 


300-KILOVOLT-AMPERE GENERATOR. 


idation. The element is first slipped 
into a thin brass tube, the resistance 
wire being held from contact with the 
sides by porcelain insulators. The 
space between this heating element and 
the sides of the brass tuhe is filled in 
with a fine silicious sand, which serves 
to conduct the heat from the resistance 
wire and also as an electrical insulator. 
ae oe aoe 
Cotton Mill Electrifies. 

The Smitherman Cotton Mills are 
now operating by electric power, this 
being obtained from the development 
of the Smitherman Power Company at 
the Little Whitney Falls on Little 
River, six miles south of Troy, N. C. 
This mill company is closely allied with 
the power company. It has a plant of 
824 ring spindles and 216 broad 
looms for manufacturing yarns and 


domets. 
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FINANCIAL REPORTS OF ELEC- 
' TRICAL COMPANIES. 


AMERICAN LIGHT & TRACTION. 

The report of the American Light & 
Traction Company for the month of 
December and twelve months ended 
December 31 compares as follows: 


December gross ......++++-- $ 427,089 $ 391,822 
Expenses .....essseseressese 9,958 9,562 
December net .....ssseses 417,131 382,259 
Twelve months’ gross....... 3,832,552 3,345,441 
Expenses .........5 seeeevess 119,688 106,261 
Twelve months’ net....... 3,712,868 3,239,179 


ELECTRICAL SECURITIES CORPORATION. 


The Electrica] Securities Corporation 
has issued its annual report for the 
year ended December 31, 1910. The in- 
come account compares with year end- 
ed October 31: 


1910 1909 


Total rece{ptS .......e.0e. ..$ 390,084 $ 368,501 
Interest, expenses, etc..... . 196,854 217,600 
Net profits .........e0eeeee. 193,230 150,901 
Previous surplus ........... 904,294 561,212 
Profits from sale securities. 28,540 826,738 
Income value of assets...... 83,980 maenor 

Total surplus ............ 1,210,044 1,538,851 
Dec. value of assets..... ray eae ee 451,009 
Preferred dividends ........ 50,000 50,000 
Common dividends ....... ». 160,000 120,000 

Total deductions ......... 210,000 621,009 
Profit and loss surplus..... 1,000,044 917,842 


*after allowing five per cent dividends on 
$1,000 000 preferred; the balance $143,230 is equal 
to 7.16 per cent on $2,000,000 common. 


AMERICAN TELEPHONE & TELEGRAPH. 


The American Telephone & Tele- 
graph Company and associated holding 
and operating companies in the United 
States, not including connected inde- 
pendent or sub-license companies, re- 
port for the eleven months ended No- 
vember 30, 1910, compares as follows: 


1919 1909 
Gross earnings ..........$150,244.013 $135.151,170 
Operating expenses ...... 49,148,357 44,568,251 
Current maintenance .... 23,479,584 21,727,355 
Depreciation ...........6. 24.159,198 18,972,564 
Taxes rr Suara ease 7,460,640 5,961,014 
Total expenses ........ 104,247,779 91,220,184 
Net earnings ....... se... 45,996,234 43,921,986 
Interest ....sesssssosesses 10,513,012 9,670,296 
Surplus ...esssesesseses 35,483,922 34,251,690 
Dividends (11 months)... 23,093,938 22,071,816 
Surplus’ .esssesssseseeso 12,359,254 12,179,874 


The unexpended portion of provision 
made for depreciation for the first 
eleven months of 1910 was $16,802,205, 
which is not counted as profits but re- 
mains as a reserve for future replace- 
ments. 


KANSAS CITY RAILWAY & LIGHT. 
The report of the Kansas City Rail- 
way & Light Company, for the month 
of December and seven months ended 
December 31, 1910, compares as fol- 
lows: 


1910 1999 
December gross .........+.. $ 684,285 $ 622.049 
Expenses and taxes......... 417,682 377.571 
December net ....ssesss»o 266,703 244,478 
Charges and taxeS........-. 191,969 172.062 
December surplus ......-. 75.633 72.416 
Seven months’ gBross,....... 4,513,590 4,173,697 
FEEXPenseS 2... ce eee eee ce renee 2,701,178 2,396,205 
Seven months’ net........ 1.812.412 1,777,492 
Charges icc cee ener rescence 1,323,245 1,209,199 
Seven months’ surplus.... 489,167 568,370 


MEXICAN TELEPHONE & TELEGRAPH. 

The report of the Mexican Telephone 
& Telegraph Company for the month 
of November and nine months ended 
November 30, 1910, compares as fol- 


lows: 

(Mexican currency) 1910 1909 
November groSS ..sscceeee: $ 49.254 $ 41,890 
ENDPCNSES. oe iia oh tee aaa es 24.500 19,983 

November met .....-+-+ee. 24,743 21,907 
Nine months gross.........- 423,763 350,474 
Expenses ,..ccccscccccereces 197,520 179,667 

Nine months net.......... 226,243 179,806 
Construction ....cssseeceeees 206,090 172,716 


HUDSON & MANHATTAN RAILROAD. 
The Hudson & Manhattan Railroad 
Company reports for the month of De- 
cember and six months ended Decem- 
ber 31, 1910, as follows: 


December July 1-Dec.31 
Gross revenue, all sources..$ 357,659 $2,056,346~% 


Operat’g expenses and taxes 182,641 923,151 
Gross income appl. to fixed 
charges cisscccccccsseccees 204,967 1,111,216 
Interest on total interest- 
bearing bonds outstanding 243,958 1,463,748 
Less interest chargeable to 
construction Joc. e ee cee eee “73,020 438.121 
Balance © sa.6 a6 vale ho teers 176,988 1,025,629 
Other charges .............. . 222,361 125,830 
*Total deductions from in- 
COME we eeeeeeeeeceeeeeeee > 193,299 1,151,459 
Surplus “hii eiaew Ge bas Le 11,667 t40, 2143 


Being fixed charges applicable against that 
portion of the property employed íin present 
operations. 

tDeticit. 


NORTHERN OHIO TRACTION & LIGHT. 

The Northern Ohio Traction & Light 
Company has issued its full pamphlet 
report for the year ended December 31, 
1910. The income account compares as 
follows: 


®% 1910 1909 
GEOSS. isch eae etek $2,437,426 $2,177.642 
Expenses and taxes........ 1,348,963 1,199,057 
Net cts ace eles i elas 1,088,463 987,585 
CHATECGS:  2i4cledernan oad’ team 521,069 624,066 
SurpluS ...cccccceees ovate 9567,393 463,519 
Dividends ....... e E E aa 225,000 157,500 
Surplus ,.... (awe ee Sere hats 342,393 396,019 
Previous surplus ....... coeee 947,166 782,942 
Total surplus ............ 1,289,559 1,088.96] 
Deprectation and charges... 214,748 141.794 
P. & L. surplus........... 1,074.812 947.166 


Equal to 5.67 per cent on $10,000,000 capital 
stock before charging out depreciation, as com- 
pared with 4.63 per cent earned on same stock 
previous year, 


COLUMBUS RAILWAY & LIGHT. 

The Columbus (0.) Railway & Light 
Company reports for the year ended 
December 31, 1910, compare as fol- 
lows: 


1910 1909 1908 
GTrTOSS .igvenvavnds $2,378,720 $2,577,202 $2,281,951 
Expenses ,....... 1,618,223 1,299,133 1,185,604 
Net seere Verses 760,497 1,257,089 1,096,347 
Other income 17.308 17,865 18,795 
Total income TTT. R05 1.304,934 1,115,142 
Fixed charges.... 1,011,975 971,707 920,253 
Deficit ......... 234,170 *333,227 194,589 
*Surplus. 


VIRGINIA RAILWAY & POWER COMPANY. 
The report of the Virginia Railway 
& Power Company for the month of 
December and six months ended De- 
cember 31, compares as follows: 


1910 1909 
December gross ........... $ 197,794 $ 175,246 
EXPENSES Seesaw baie ae He ak 95,122 SS G08 
December net ............ 102,672 86.340 
Six months groSs........... 1,181,892 1.990 520 
Expenses ee ee er ee ee eee 560,588 535, A97 
Six months net........... 571,304 484,823 
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AMONG THE CONTRACTORS 


AND SUPPLY MEN 


ERNER & HOPKINS COMPANY 
has been awarded the contract for 
wiring the power house at the peniten- 
tiary at Columbus, O. 

THE DIXIE ELECTRIC COMPANY 
has been incorporated with a capital 
of $12,500 by Clarence Jones, Hop- 
son Owen, W. H. Crump and Peter W. 
Crump. The company will handle elec- 
trical supplies. 


SNARE & TRIEST, New York, 
N. Y., have received the contract for 
the construction of a power plant at 
the naval coaling station, Tiburon, 
Cal., the contract price named being 
$23,900. 


THE INTER-STATE ELECTRIC 
COMPANY, Chicago, Il., which was in- 
corporated a short time ago, will do a 
general electrical and contracting busi- 
ness. The incorporators are C. B. Huff, 
George E. Hornecker and Mrs. B. Huff. 


THE R. HAAS ELECTRIC & MAN- 
UFACTURING COMPANY, of Spring- 
field, Ill., received the contract for the 
electrical work in the néw twenty-two 
story office buidling being erected by C. 
C. Heisen at Harrison and Dearborn 
Streets, Chicago. 

THE NATIONAL ELECTRIC SIG- 
NALING COMPANY, Pittsburg, Pa., 
has been awarded a contract for fur- 
nishing one two-kilowatt constant-speed 
motor-generator set, and one two-kilo- 
volt-ampere open-eore  wireless-tele- 
graph transformer for the Mare Island 
Navy Yard, at San Francisco. The 
price bid was $1,065. 


Ga a a 


Proposed Tariff Reductions. 


By the terms of the proposed tariff 
agreement with Canada, there will be 
no duties imposed upon telegraph and 
telephone poles, nor carbon electrodes. 
and the duties will be reduced upon 
mica to five cents per pound plus 17.5 
per cent, upon electric vehicles to 30 
per cent. 

The duty upon aluminum bars im- 
ported from Canada to this country 
will be reduced to eight cents per pound 
and upon iron ore to ten cents per ton. 

The agreement must be passed upon 
by the Canadian Parliament and the 
United States Congress before going 
into effect. 
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LIGHTS AND POWER FROM THE SAME 
TRANSFORMER.—Is it necessary to have 
separate transformers for lights and 
power on a three-phase, four-wire sys- 
tem?—G. A. T., Lander, Wyo. 

The larger light and power com- 
panies usually provide separate banks 
of transformers for the light and power 
circuits. For incandescent lighting 
close regulation of voltage is necessary. 
The intermittent throwing on and off 
of large motors causes serious fluctua- 
tions of voltage, which result in flick- 
ering of any lights on the same circuit. 
Therefore, if the load on a bank of 
transformers is largely a motor load, 
or if the motors, even though not nu- 
merous, are frequently started and 
stopped, it is very desirable to have 
separate banks of transformers and 
separate circuits for the lights and mo- 
tors. This is true even on a four-wire, 
three-phase distributing system, al- 
though the latter is frequently loaded 
to a moderate extent with small motors 
across the outer leads and with lights 
between the outer leads and the neu- 
tral, which is usually grounded. In 
such a system the voltage between the 
leads and neutral is fifty-eight per cent 
of the line voltage. Thus, if 115-volt 
lamps are used, 200-volt, three-phase 
motors must. be employed. 


MOONLIGHT SCHEDULE.—Why does 
the number of hours on the moonlight 
schedule vary from year to year?—R. 
S., Ellsworth, Kans. 

The principal reason for the varia- 
tion of the total number of hours of 
burning on the moonlight system is that 
during certain years there are twelve 
full moons and during others thirteen 
full moons. As there are three succes- 
sive nights around full moon during 
which no lamps are lighted, an extra 
full moon cuts down the number of 
hours of burning materially. 


PHantom Circurrs.—There have been 
some articles in your paper recently 
that referred to phantom circuits in 
telephone work, but did not explain 
What was meant by that term. Kindly 
give a simple explanation of this.—RB. 
McD., Streator, Il. 


Where two metallic telephone cir- 
cuits run side by side it is possible to 
make use of each of these circuits as 
one side of a third circuit, which is 
called a phantom circuit because it is 
practically made out of nothing in so 
far as additional line wire is concerned. 
The original or side circuits are also 
called the physical circuits to distin- 
guish them from the phantom. The lat- 
ter circuit is connected through repeat- 
ing coils to each end of the physical 
circuits. By using both wires of the 
side circuit to form one side of the 
phantom the inductive disturbances 
due to signaling and conversation in the 
side circuit are practically neutralized, 
and the phantom has really twice the 
conductivity that the side circuits pos- 
sess. Phantom circuits are used prin- 
cipally on long-distance telephone lines. 
They are also used to a limited extent 
in some systems of telegraphy. See 
also the ELECTRICAL REVIEW AND WEST- 
ERN ELECTRICIAN of October 1, 1910, 


page 690. 


TRIMMING ARC Lamps.—llow many 
street arc lamps can one trimmer take 
care of in an eight-hour day °—S. A. V., 


Hamilton, Ohio. 
This depends on the type of lamp, 


distance between lamps and whether 
the man walks or rides on his rofinds. 
For a spacing of about 300 feet between 
lamps a walking trimmer can attend to 
about eighty-five plain open arcs, 
eighty magnetite lamps, fifty to seventy 
flaming ares, and fifty double-globe in- 
closed ares; it is assumed that he keeps 
the globes reasonably clean. If a spe- 
cial tower wagon is used to save both 
walking and climbing of lamps, these 
figures can be increased fifty or more 


per cent. 


THREE-PHASE RatLways.—lIs it possi- 
ble to use three-phase power for elec- 
tric railways? Have any three-phase 
railways ever been built?—J. E. N., 
Galveston, Tex. 

It is not only possible to use three- 
phase currents directly for electric 
traction, but it has been done in numer- 


ous successful instances, notably on 
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Swiss mountain 


several Italian and 
railways and in the Cascade Tunnel in 


Washington. Two adjacent trolley 
wires are used and these with the rails 
form the three wires of the supply cir- 
cuit. Besides this direct use of three- 
phase power, there is a very general 
use of three-phase transmission from 
the generating station to substations, 
where the supply is transformed to a 
lower voltage and converted into 
direct current for use on the ordinary 


trolley systems. 


Boarp oF TRADE UNIT.—What_ is 
meant by a Board of Trade unit that 
one reads of occasionally in English 
papers ?—H. M. Q., Buffalo, N. Y. 

The kilowatt-hour is commonly re- 
ferred to as the Board of Trade unit of 
electrical energy in Great Britain. The 
Board of Trade is a British govern- 


mental body. 


Cost OF ELECTROLYTIC REFINING OF 
CoPPER.— What is the average cost of 
refining copper by the electrolytic 
process ?—E. P., Bay City, Mich. 

This cost varies from one-quarter to 
three-quarters of a cent per pound of 
copper refined, depending on the cost 
of electric power and size of plant. 

——___$3<-»—_ 
Marion Municipal Plant Discontinued. 

A contract which seems highly ad- 
vantageous to the citizens of Marion, 
Ind., has been made recently between 
the Marion Light & Heating Company 
and the city of Marion. 

Under the provisions of the contract. 
which is for a period of ten years from 
January 20, 1911, the company fur- 
nishes current to the city, for its street 
lighting, at 1.5 cents per kilowatt hour. 
The company also reduces itz domestic 
rate from ten cents to eight cents per 
kilowatt-hour and the monthly mini- 
mum from $1.00 to twenty-five cents. 

The municipal plant, which has been 
running on a moonlight schedule, will 
be closed down entirely and it is esti- 
mated that the city, under the new con- 
tract, can furnish all-night lighting at 
a figure much more economical than it 
formerly did on the moonlight system. 
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New Electrical and Mechanical Apparatus and 


A New Type of Graphic Recording 
Meter. 

It is now generally conceded that in 
order to secure the highest operating 
economy from electric power or light- 
ing systems it is essential that an exact 
knowledge be secured of the load con- 
ditions existing at all hours. Central- 
station economy is largely dependent 
upon the character of the load curve 
which, if known, can frequently be 
greatly improved by redistribution of 
circuits or by taking on loads at cer- 
tain predetermined periods of opera- 
tion. 

As the necessity for obtaining ac- 
curate records becomes more apparent 
to central-station managers the advan- 
tages of the graphic-meter method 
over the other methods becomes more 
apparent, in that the personal equa- 
tion is not only eliminated, but the ex- 
pense of securing records is materially 
reduced. 

One of the greatest objections to the 
use of the graphic meters has been that 
the construction usually adopted has 
been more or less delicate and the ele- 
ments are quite easily thrown out of 
adjustment. These inherent faults 
render it necessary that the greatest 
of care be exercised when installing 
meters to insure that they will be in 
operative condition and constant care 
must be given them after installation 
to avoid the introduction of registra- 
tion errors. 

With a full appreciation of condi- 
tions to be met, R. G. Lanphier, of the 
Sangano Electric Company, Spring- 
field, Ill., and H. W. Young, of Chi- 
cago, have developed a type of graphic 
recording meter which is a radical de- 
parture from the forms heretofore em- 
ployed. Several different forms are 
manufactured as follows: Shunt type, 
two and three-wire direct-current am- 
meters and wattmeters; series of 
transformer type, two or three-wire 
single-phase wattmeters; series of 
transformer type two-phase or three- 
phase wattmeters for use on three or 
four-wire two-phase, or three-phase 
circuits. 

In each type the record is made on 
a paper chart ruled with rectangular 
co-ordinates and driven by clockwork 


Appliances. 


mechanism. The movement of the re- 
cording pen across the chart is pro- 
portional to the quantity measured 
and the speed of the record chart is 
controlled by a driving clock. 

The switchboard, or permanent 
mounting form is shown in Fig. 1. The 
measuring elements consist of two mer- 
cury floated motor elements so located 
as to actuate a common indicator to 
which is attached a recording pen 
which traces the line or curve on the 
moving chart. The principle employed 
is the same as in all forms, the only 
difference being in the type of wind- 
ing or magnets employed. This con- 
struction insures a uniformity and in- 
terchangeability of product which is 


FIG. 1—NEW GRAPHIC RECORDING ME- 
TER. 

highly desirable. The retaining case 
is of metal with open glass front and 
sides, thus harmonizing with the other 
switchboard fittings. In addition to 
the recording feature each meter is 
provided with an indicating scale, thus 
rendering unnecessary the use of indi- 
cating ammeters or wattmeters. The 
various parts are finished in dull black 
or marine, bringing into strong con- 
trast the indicating scale and record 
chart. 

The portable type illustrated in Fig. 
2 employs the same elements as the 
switchboard form with exception of 
the case and arrangement of binding 
posts or terminals. It is not of the 
so-called semi-portable type, but is in- 
tended for use in the same sense as any 
of the well known forms of portable 
testing meters. This desirable feature 
is rendered possible by the principle 
of operation and construction, a de- 


tailed description of which is given 
below. 

Each meter is provided with two 
measuring elements which may be 
separately energized as in polyphase 
wattmeters, three-wire direct-current 
and alternating single-phase, or may be 
connected in series or parallel for use 
on two-wire direct-current or single- 
phase alternating-current. 

The moving element consists of a 
simple metal disk or sector rigidly at- 


tached to a shaft carrying the record- 


ing pen mounting and control springs. 
The moving disk is floated in a mer- 
cury chamber which not only serves as 
a conducting medium for the current 
to be measured, but also by the damp- 
ing action of the disk passing through 
the mercury renders the meter indica- 
tions highly aperodic or dead beat. 
This is a very important and desirable 
feature when meters are measuring 
fluctuating loads, as it insures a true 
record free from false indications or 
“overshooting.” 

Surrounding the moving disk is a 
magnetic field generated by electro- 
magnets in the alternating-current 
meters and direct-current wattmeters, 
the latter being operated from shunts. 
Permanent magnets are employed in 
the direct-current ammeters. The mag- 
netic field of the fixed elements is in 
such relative position to the moving 
system or armature that it cuts or 
passes through the arature field and 
tends to rotate the moving system. 
This rotative movement causes the 
recording pen to move across the chart 
against the restraining force of the 
control springs, which tend to return 
the pen to the zero position. The 
turning force of the mercury-floated 
moving element is thus balanced 
against the restraining or coercive 
force of the control springs and their 
point of balance or equilibrium is 8 
measure of the current flowing in the 
measuring colls. 

With this construction, therefore, 1s 
secured the three essential elements, 8 
turning and restraining force and 8 
means of indicating or recording the 
current or energy value. 

The recording pen is so constructed 
and formed as to provide an ink reser- 
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voir of sufficient capacity for several 
days use. The pen point is composed 
of special metal alloy, insuring a clear 
cut line without blurs or blots. 

The clock is a standard accurate 
timepiece, the function of which is to 
drive the record paper under the re- 
cording pen at a uniform predeter- 
mined rate, synchronous with the time 
markings on the record paper. The 
eight-day hand-wound type has been 
adopted as standard and the driving 
springs are of such size and strength 
that the clock mechanism is under a 
strong uniform force, giving a power- 
ful torque and insuring a positive feed 
to the record paper. 

The record paper is graduated longi- 


FIG. 2.—GRAPHIC METER WITH COVER 
REMOVED—PORTABLE TYPE. 
tudinally in a set of parallel lines rep- 
resenting the meter calibration, the 
spacing being uniform with the various 
capacities, but of different values. At 
right angles to the calibration lines 
are parallel lines representing hours, 
varying in distence from each other 
With the particular rate of speed for 
which the record paper is marked. The 
rectangular co-ordinates permit of a 
record easily interpolated and in watt- 
meters the record ean readily be total- 

ized by means of a planimeter. 

The driving force of the elock is 
transmitted to the paper roll through 
a suitable gear and pinion. Three 
Inches per hour has been adopted as 
the standard rate of feed, but other 
speeds may easily be obtained by sub- 
stituting gears and pinions having dif- 
ferent ratios of teeth. These changes 
may be readily made, thus enabling 
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the meter to be employed for special 
tests. 

The use of mercury suspension in a 
non-spillable chamber is a decided im- 
provement in design and has the ad- 
vantage of enabling meters to be 
shipped and installed without the 
necessity of making complicated or 
difficult adjustments as it is simply 
necessary to fill the pen and start the 
driving clock. The absence of bearing 
or jewel trouble, combined with sim- 
plicity of installation, is of the great- 
est importance to users, in that the 
ordinary station operator can install 
and care for the meters without the 
assistance of an expert. 

The construction adopted is also 


CR-143 SPEED-CONTROLLING PANEL-- 
FLOOR TYPE. 

unique, in that it secures a “torque” 
or turning moment much higher than 
has been heretofore attained. This 
high torque in conjunction with the 
miniumu friction value of the mercury 
fHoated moving element gives a ratio 
of ‘torque to weight and friction” of 
such value that errors due to pen fric- 
tion on the chart are entirely elimi- 
nated. 

An important feature in this new de- 
sign is that the moving element of the 
measuring system is inherently damped 
or rendered highly aperiodic by the 
dash pot action of the copper vane 
traveling through the mereury cham- 
ber. The area of the moving system is 
so proportioned to the mercury cham- 
ber area that the recording pen will 
not overshoot or under-register, insur- 
ing an accurate record on the most 
rapid load fluctuations. 
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Speed-Controlling Devices for Constant 
Torque. 

For the control of series, shunt or 
compound-wound direct-current motors 
driving machinery in machine shops 
and printing establishments where the 
nature of the work is such that in gen- 
eral a constant torque must be devel- 
oped by the motor, that is, the motor 
requires the same current at half speed 


CR-152 SPEED REGULATING RHEOSTAT. 


as at full speed, a controlling device 
must be of exceptionally rugged con- 
struction. The General Electric CR- 
151 speed-controlling rheostats are de- 
signed. for this service and embody 
features which add greatly to the con- 


CR-151 SPEED REGULATOR. 


venience and reliability of their opera- 
tion. 
The contact segments are of liberal 
size and so designed that they may be 
very easily and quickly removed. 
For protection from failure of volt- 
age and the consequent danger of 
power being again thrown on the line 
without resistance in series with the 
motor armature, they are provided with 
a no-voltage-release attachment. Upon 
failure of the voltage, the retaining 
magnet is demagnetized, releasing the 
switch arm and a spring instantly re- 
turns it to the off position, making it 
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absolutely impossible to close the arma- 
ture circuit without cutting in all the 
armature controlling resistance. The 
no-voltage-release coil is connected di- 
rectly across the line in series with a 
resistance and is thus independent of 
the current of the motor field, and will 
protect any motor with which the rheo- 
stats may be used. 

The resistance units are of an im- 
proved design, so constructed as to be 
non-fragile, and thoroughly ventilated.. 

Where additional protection is. de- 
sired, the CR-155 rheostats, which have 
all the features of the CR-151 and in 
addition are provided with an overload- 
release coil, may be used. 

For installations where the service 
is not so severe, CR-152 rheostats are 
provided, similar to the CR-151 with 
the exception that they do not have 
renewable segments. In the larger 
sizes, the circuit is made and broken 


CR-148 SPEED-CONTROLLING PANEL-—- 
WALL TYPE. 


on an auxiliary button which is so de- 
signed that it can be easily renewed. 

CR-156 controllers are similar to the 
CR-152 with the addition of an over- 
load-release coil. The controllers are 
mounted on a slate base in connection 
with a double-pole circuit-breaker, pre- 
senting a very compact and attractive 
appearance and affording ease of in- 
stallation. 

—eo 

Lecture on Ironclad-Exide Battery. 

An illustrated lecture dealing with 
the new Ironclad-Exide battery, manu- 
factured by the Electric Storage Bat- 
tery Company, Philadelphia. Pa., was 
given on Tuesday, January 31, in the 
rooms of the Western Society of Engin- 
eers. The lecture dealt with the devel- 
opment and construction of the iron- 
clad battery and its adaptability for 


electric vehicle service. 
guson, Vice-president ot the Common- 
wealth Edison Company, Chicago, pre- 
sided, and a general discussion ensued. 


Louis A. Fer- 
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Drum-Type Alternating-Current Re- 


versible Controllers. 


The direet-current motor has long 
been in use in the printing plant and 
has furnished a most satisfactory 
power. However, the wide distribu- 
tion of alternating current has caused 


the substitution of alternating-current 


motors for many purposes, including 
the operation of printing presses. 

For printing presses. machine tools 
and similar machines it is desirable to 
control the speed and reversal of the 
motor in a convenient manner. The 
Cutler-Hammer Manufacturing Com- 
pany has developed an alternating- 
current drum-type reversible controller 
for use with polyphase slip-ring mo- 


ALTERNATING-CURRENT CONTROLLER. 


tors driving printing presses, machine 
tools, ete. The standard controllers 
are made in capacities from one horse- 
power to 7.0 horsepower and can be 
easily mounted on the press or machine 
within easy reach of the operator. 

The speed reduction is secured 
through resistance in the three phases 
of the secondary maintaining an elec- 
trical balance and permitting of the 
best operating conditions. A reduction 
of sixty per cent at full load is ob- 
tained with the standard apparatus. 
Full reverse of the direction of the mo- 
tor is possible, a center latching de- 
vice operated by a push button on the 
handle, preventing injury through un- 
intentional throwing of the handle past 
the ‘‘off’’ point. The dimensions are 
as small as the satisfactory design al- 
lows. The brushes and contacts are 


Vol. o8—No. ð 
made of hard drawn copper and 
mounted in a manner making replacing 
easy. <All terminals and other parts 
are readily accessible. 

— ee 

The New Style Electric Washer. 

A radical departure in the design of 
motor-driven washing machines is 
noticeable in the new Dietz electric 
washer now being placed on the mar- 
ket. 

In contrast to the method of design 
that has been employed for some time 
by electrice washing machine manufac- 
turers, it is built on the old double rub- 
board principle, so favorably known in 
the hand operated form to the Ameri- 
ean housekeeper. 

The faith of the Company in the dou- 
ble rub-board principle is backed by 
long experience in the manufacture of 
hand-operated washing machines which 
have been sold to the extent of more 
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NEW ELECTRIC WASHER. 


than half a million within the last 
fifteen years. 

The electrical application to the 
washer manufactured by the John 
Dietz Manufacturing Company, Cin- 
cinnati, Ohio, shows the work of the 
skilled designer, and is a piece of mech- 
anism that the central-station engineer 
will not hesitate to indorse. This is 
said to be the only electric machine 
which employs the double rub-board 
principle of washing. Two semi-circu- 
lar rub boards of cypress are moved 
back and forth always in opposite di- 
rections about ninety times a minute. 
The clothes are held in the lower rub 
hoard and washed by the upper board. 
This board is self-adjusting in position 
to accommodate different amounts of 
material, so that the machine will wash 
without injury either a small or large 
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amount. The normal capacity is from 
15 to 18 shirts or the equivalent, 
washed clean in an average time of five 
or six minutes. 

The clothes are held in the wooden 
rub-board and do not come in contact 
with the metal tub which holds the 
water. All metal parts of the washing 
machine proper are heavily galvanized 
to prevent rusting. 

Power is supplied from a one- 
fitth-horsepower Westinghouse motor 
through a rawhide pinion to a gear 
which drives a bicycle sprocket and 
chain to a crank shaft on the washer. 
This chain is the best hand-made bicy- 
cle chain procurable and runs accurate- 
ly without noise. In fact, the machine 
is very quiet in operation. A clutch 
provides ready means of starting and 


stopping the washer. 
The wringer is mounted on the end 


Lansden Electric Wagons for Express 
Service. 

Some of the railroads, notably the 
Pennsylvania, have for some time been 
experimenting with, and using storage- 
battery trucks for handling packages, 
freight, mail, etc., but there has been 
little active attempt to design anything 
strictly practical for this class of work, 
or to introduce the same until quite 
recently. 

The Hamburg-American Line, among 
others, has been experimenting for the 
last year or two with several different 
styles of Lansden industrial trucks, 
and recently has adopted as its stand- 
ard a three-wheeled machine, with a 
speed of four miles an hour, and capa- 
ble of carrying 5,000 pounds. A view 
of this wagon is shown in the accom- 


panying illustration. 
The driving wheels are provided 


LANSDEN ELECTRIC TRUCK. 


of the machine and may be operated 
with the machine open when the clothes 
are wrung out from the tub into the 
rinsing water, or with the machine 
closed when the goods are run back 
from the rinsing water on to the top 
of the tub. This is made possible by a 
reversing drive in the wringer, the 
clutch of which may he operated so 
quickly that it is possible to back mate- 
rial out before damage results in case 
it starts incorrectly. 

The machine is constructed in a thor- 
oughly workmanlike manner through- 
out and will last for years. It washes 
heavy or light fabries without injuring 
them in the least. 


with the usual type of solid rubber 
tire; the steering wheel is spring 
mounted, and for dock work is used 
without the rubber tire. By using the 
Edison battery, these little machines 
are practically fool-proof, and can do 
the work of a steamship company or 
large warehouse with a saving of labor, 
which is startling. 

Inspector Koetter of the Hamburg- 
American Line states that its four pres- 
ent trueks have averaged a displace- 
ment of five men each. or that one 
man with a truek will actually handle 
more freight than could have heen 
handled by six men with the ordinary 
type of hand trnek, and as there is no 
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appreciable Wear on the machine, and 
the cost of operation exceedingly low, 
they represent a very profitable invest- 
ment, and a type of truck which is 
daily growing more general in its use. 

The Lansden Company of Newark, 
N. d., has standardized these in three 
different styles of varying load capaci- 
ties, and invariably design the carry- 
ing platform to suit the customers’ 
needs. 

etree inte A 
A New Crane Motor. 

A new direct-current, reversible and 
totally inelosed crane motor, known 
as the Western Electrie Hawthorn 
type HLA, has just been placed on the 
market. This motor combines high 
electrical efficiency with a compact and 
rigid construction, which insures abso- 
lute reliability under the severe condi- 
tions common to crane and hoisting 


service. 
These motors are of the totally-in- 


closed, split-frame type, and are built 
in sizes ranging from one and three- 
quarter horsepower at 1,375 revolu- 
tions per minute to fifty horsepower at 
525 revolutions per minute. 


The frame 


HAWTHORN CRANE MOTOR 


of small 


is cylindrical in form and 
head 


diameter, requiring minimum 
room and reducing the moment of in- 
ertia of the revolving parts. The 
frame ìs east of soft steel and designed 
with a low eenter of gravity and am- 
ple feet surface for rigidly bolting in 
place. The upper half of the frame 
mav be lifted after removing six or 
eight bolts. depending upon the size of 
This leaves the armature 


the motor. 
heads are 


and bearings intact. The 
not split. but can be lifted out after 


removing the upper half of the frame 
and the balts whieh seeure the heads 


to the lower frame. 
The motor heads. whieh are held in 
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place by four bolts, are provided with 
brackets for the mounting of the back 
gear shafts and brake pads for the ad- 
dition of magnetic brakes. These mo- 
tor heads are adustable, which permits 
of the motor being mounted in various 
horizontal positions. 

The laminated pole faces, which are 
cast with the frame, are securely bolted 
to the poles. This eliminates losses and 
insures cool operation. The bearings 
are of the self-oiling, revolving-ring 
type and their surface is provided 
with bronze linings. This arrangement 
insures the efficient lubrication and 
good wearing qualities necessary for 
heavy duty. The armature core and 
commutator are mounted on a quill 
to facilitate easy removal from the 
shaft. 

—_——___~3- 
A New Central-Office Motor-Driven 
Lock-QOut Selector. 
turing Company, Chicago, Ill., after ef- 

The Anderson Electric & Manufac- 
forts extending over a period of several 
years, announces a solution of the prob- 
lem of placing the party line lock-out 
system within the range of the large 
central-energy systems and, therefore, 
at the disposal of practically all of the 
- different kinds of telephone systems in 
use today. 

This has been accomplished by the 
perfection of a motor-driven central-of- 
fice selector which is the acme of auto- 
matic selecting devices because of its 
rapid, positive, economic and accurate 
operation. The mechanism of the se- 
lector consists of three things: motor, 
relays and the selector proper, which 
are shown in the accompanying illus- 
tration. ) 

In conjunction with the selector 
there is used a new type of magnetic 
key. It is perhaps the neatest and most 
compact magnetic key that has yet ap- 
peared. When in position on the key- 
board it reminds one of a bank of or- 
der-wire keys, occupying a slightly 
larger space than the same number of 
order-wire keys. It should be men- 
tioned, too, that the ‘‘touch’’ of the 
plungers on the key is more agreeable 
and more adaptable to satisfactory re- 
sults than any key heretofore placed 
on the market. 

It also carries a desirable new 
feature in the way of a magnetic coil 
that may be readily removed without 
disturbing the wiring of the key. It 
has a capacity of twenty stations for 


any party line, and, in general, one is 
required for each operator’s position 
equipped with lock-out lines, but it 
would be possible to arrange for the 
use of one between each two operators. 
This new magnetic key takes a promi- 
nent part in the working of this new 
departure in dispensing lock-out serv- 
ice. 

In order to make a call, the operator 
plugs into the ringing or calling jack in 
the usual way, presses the button or 
buttons corresponding to the party or 
parties desired on the lock-out line and 
pulls the ringing lever associated with 
the particular pair of cords that are 
being used. The pressing of the button 
on the magnetic key cuts off the regu- 
lar ringing current and completes the 
circuit for each particular party 
through the proper contacts on the ma- 
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uously. Or, it may be operated mo- 
mentarily during the idle hours and 
continuously during the busy hours. 
The operator holds the ringing-key 
lever until the supervisory light, direct- 
ly below the calling jack, appears. This 
light, which may be covered with a red 
lamp cap to correspond with the red 
signals on the substation attachments, 
remains lighted while the particular 
line is in use. The red: light appears 
before the operator simultaneously with 
the red signals at the locked-out sta- 
tions. As soon as the operator restores 
the line this red light goes out and all 
parties on that line are once more at 
liberty to make calls. In restoring the 
line to normal condition the operator 
simply presses the releasing button on 
the magnetic key and then gives the 
ringing-key lever a slight pull. 
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NO. 41 AUTOMATIC SELECTOR. 


chine selector. The pulling of the ring- 
ing-key lever instantly operates the 
starting relay on the selector. The op- 
eration of this relay causes the motor 
to start and completes the circuit 
through an electromagnet which oper- 
ates a friction clutch on the selector. 
This friction clutch remains in con- 
tact only long enough to bring the se- 
lector to the proper contact. When the 
selector reaches the particular contact 
that controls the substation-calling at- 
tachment of the subscriber desired, it 
has fulfilled its function and is instant- 
ly cut off and returned to the normal 
position. This is accomplished by 
means of a releasing relay, the opera- 
tion of which is positively predeter- 
mined when the proper magnetic key 
for the party desired is pressed at the 
start of the call. As soon as the releas- 
ing relay operates, the motor which op- 
erates the selector stops instantly. It 
may be operated continuously, if de- 
sired, in exchanges where it would be 
economical to run the motor contin- 


Another new and important feature 
is the operator’s complete supervision 
over the lock-out line, since the red 
lamp stays lighted while the line is in 
use and remains lighted until the oper- 
ator restores the line. Heretofore, it 
has always been necessary for the cen- 
tral operator to ‘‘listen in’’ in order to 
ascertain when a conversation had been 
concluded. This new feature, then, 
really places the lock-out line on a par 
with the private line insofar as the op- 
erator and her work are voncerned. 

The capacity of a strip of central- 
office drops or other kind of signal can 
be increased twenty times. For exam- 
ple, a strip of 15 drops is used ordi- 
narily to take care of 15 individual 
lines, while by the use of the new lock- 
out system the capacity of the strip 
may be increased to 300 lock-out sta- 
tions and likewise the capacity of a 150- 
line switchboard for 150 private lines 
may be increased to 3,000 lock-out sta- 
tions, if the maximum capacity of the 
Anderson lock-out system be utilized. 
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Chicago Automobile Show. 

The tenth annual Automobile Show 
of Chicago, conducted under the aus- 
pices of the National Association of 
Automobile Manufacturers, was opened 
to the public on Saturday, January 28, 
in the Coliseum, Coliseum Annex and 
First Regiment Armory, with the usual 
large attendance on hand. 

In point of decorations the scheme 
this year is entirely different than at 
any previous show, the main theme be- 
ing a French scene of the time of Louis 
XV. The entire roof of the Coliseum, 
300 by 175 feet, is hidden by a painted 
canvas on which the stained glass effect 
is secured, the false roof being sup- 
ported on massive bronze scrolls. Four 
fountains stand at the center of the 
four sections, into which the main floor 
is divided, and are thirty feet wide at 
the base and thirty-eight feet high. The 
central column is illuminated by a huge 
lantern at the top, while water in a 
four-foot column falls from a height of 


twenty-eight feet into the basin below.’ 


From either side of the fountains 
large ornamental shell-shaped vases are 
arranged in rows on pedestals ten feet 
in height. Between them are lamp posts 
bearing clusters of twelve and sixteen- 
inch globes. At the aisle fronts of the 
central spaces are posts bearing lighted 
globes and vases of real flowers, while 
floral decorations are used effectively 
at other points. The iron girders which 
support the roof of the building are 
masked by massive pillars of a design 
in harmony with that of the fountains, 
while through the ceiling, which they 
support, project at intervals 500-watt 
tungsten lamps; this feature and other 
elements of the lighting scheme con- 
tributing to a greater brilliance 
throughout the show than has been se- 
cured heretofore. 

Along the center of the Coliseum, 
running north and south, is a row of 
open arc lamps and hanging at a lower 
level directly under these is a row of 
flaming are lamps. In each exhibit 
space is placed a 500-watt frosted globe 
tungsten lamp. 

All available space is utilized for ex- 
hibition purposes, and on account of 
the coming commercial vehicle exhibi- 
tion, next week, no commercial ve- 
hicles are shown. As in past shows, the 
main floors of all three buildings and 
the basement of the Annex are used for 
exhibiting cars and the balconies of the 
Coliseum and Armory and the second 


floor of the Coliseum Annex for motor- 
cycles and accessories. 

Electric vehicles and electrical equip- 
ment for the lighting and ignition of 
gasoline cars play a prominent part in 
the show, various firms making large 
and comprehensive displays. A signifi- 
cant feature is the number of gasoline 


ears shown equipped with electric 


lights. 
Anderson Electric Car Company, De- 


troit, Mich., is exhibiting two broug- 
hams, two coupés and new roadster. 

Babcock Electric Carriage, Buffalo, 
N. Y., is exhibiting a town car, coupés, 
victorias and roadsters. 

Baker Motor Vehicle Company, 
Cleveland, O., is exhibiting coupés, run- 
abouts, victorias. 

Broc Electric Vehicle Company, 
Cleveland, O., is exhibiting a number 
of its 1911 electric pleasure cars, in- 
cluding two coupés and a victoria. 

‘Columbia Motor Car Company, Hart- 
ford, Conn., is exhibiting among its 
gasoline cars a two-passenger electric 
landaulet. 

Hupp-Yeats Electric Car Company, 
Detroit, Mich., is exhibiting three of its 
electric Jow-body coupés. 

Ohio Electric Car Company is exhib- 
iting a number of its new electrics 
which are being shown for the first 
time at an automobile show. 

Rauch & Lang Carriage Company, 
Cleveland, O., is exhibiting its new 
model coupés, roadsters and victorias. 

Studebaker Automobile Company is 
exhibiting its new four-passenger coupé 
and three-passenger victoria. 

Waverley Company, Indianapolis, 
Ind., exhibited a number of its stand- 
ard vehicles, including 1911 model 
coupés, roadsters and victorias. 

Woods Motor Vehicle Company ex- 
hibited five of its 1911 model electrics, 
including coupés and victorias. 

A detailed description of the 1911 
model, standard electric vehicles will 
be given in our annual electric-vehiecle 
issue, February 11. 

ACCESSORIES, 

American Ever Ready Company, New 
York, N. Y., is making a comprehensive 
display of Ever Ready batteries, lamps, 
ete. 
Apple Electrice Company, Dayton, O., 
is exhibiting a complete line of small 
dynamos, particularly adapted for low- 
voltage lighting and ignition, Alpco 
storage batteries and a complete line 
of lighting accessories. 


299 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


Connecticut Telephone & Electrie 
Company, Meriden, Conn., is exhibit- 
ing a line of Connecticut four-cylinder 
magnetos and parts. An interesting 
feature of this exhibit is a stand 
equipped to represent the driver’s seat 
of a car with all necessary connections 
made. 

Diamond Rubber Company, Akron, 
O., is making a comprehensive display 
of rubber goods which includes raw 
rubber, rubber insulating material and 
a complete line of Diamond tires. 

Joseph Dixon Crucible Company, Jer- 
sey City, is showing a full line of 
graphite products and lubricants. 

Edison Storage Battery Company, 
Orange, N. J., is making a comprehen- 
sive display of Edison vehicle batteries 
and parts. A complete line of plates 
are shown and a standard battery is 
exhibited dissembled. 

Electric Storage Battery Company, 
Philadelphia, Pa., is exhibiting a num- 
ber of characteristic types of Exide ve- 
hicle batteries mounted in standard 
trays adapted for different electric ve- 
hicles. There is also shown a column 
of standard sizes of ignition batteries 
as arranged for various types of cars. 
The new Ironclad-Exide battery is also 
shown. 

Lovell - McConnell Manufacturing 
Company, Newark, N. J., is showing a 
complete assortment of Klaxon warning 
signals. 

The National Carbon Company, 
Cleveland, O., has a very interesting 
exhibit. which, aside from its extensive 
line of dry cells and a set of various 
sizes of Columbia multiple batteries, 
contains an ingenious testing board for 
testing at one time four different bat- 
teries and igniters. The testing outfit 
as shown is adjusted for twenty-three 
miles per hour. . 

The Remy Electric Company, Ander- 
son, Ind., is exhibiting a complete line 
of its high-tension alternating-current 
magnetos. 

The Stromberg Motor Devices Manu- 
facturing Company, Chicago, IIL, is 
showing a complete assortment of its 
carburetors. A feature of this exhibit 
is an exaggerated working model of a 
carburetor. 

The United States Light and Heating 
Company, New York, N. Y., is showing 
a number of truck and vehicle batter- 
ies and also a completed line of light- 
ing and ignition batteries for gasoline 
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GREAT BRITAIN. 
(Special Correspondence.) 

LONDON, JANUARY 21.—A further development is about to take 
place in connection with the single-phase railway at South London, 
which has proved such a conspicuous financial success. At present 
the line working on this system is in the form of a semicircle link- 


ing one terminus of the company in London with another. The next 
move is to carry a branch from this on to the Crystal Palace, and 
in addition a straight stretch some ten miles out to Croydon, is also 
to be converted. Already rumors have been heard of the intention to 
adopt the single-phase system to the line all the way to Brighton, 
the popular watering place on the South Coast, a distance of over 
fifty miles, and the extension to Croydon is a commencement of this 
task. . 
A very fine example of electric lighting has been installed in 
the new Palladium Theater of Varieties, which was recently opened 
in London. Tantalum lamps are used, the lighting pressure being 
110 volts. Holophane globes also play a large part in the scheme, 
and a very fine effect is produced by some fifty-light electroliers, each 
about twelve feet in depth and nine feet wide. G. 


CONTINENTAL EUROPE. 
(Special Correspondence.) 

PARIS, JANUARY 18.—A hydraulic plant has lately been installed 
in southwestern France which ranks among the large European sta- 
tions. It is intended to supply current to Bordeaux and other large 
towns as this region, and works on extensive power network. The 
plant is located on the Dordogne River and the total output of the 
machines which are installed is 30,000 horsepower, including an ex- 
tensive steam plant with Curtis turbine and alternator sets of 4,500 
horsepower. This latter serves as a reserve. A feature to be noted 
is the use of a bear-trap dam, this being one of the few in Europe. 
Another as used at the Chevres hydraulic plant on the Rhone near 
Geneva. The hydraulic condition on the Dordogne made this neces- 
sary, esecially the very heavy freshets which sometimes occur. In 
this case the gates must be entirely open, so that the turbines are 
out of action and the steam plant does all the work. The steam plant 
contains a boiler house equipped with sixteen boilers of the Buttner 
type, and a well-designed coal-conveying plant is installed, using au- 
tomatic stokers for the boilers. In the machine room are erected 
two Curtis steam-turbine groups of 4,500 horsepower each, with 
Thomson Houston alternator built at the Paris shops. These ma- 
chines work at 5,000 volts, three-phase, and the whole plant is oper- 
ated by an extensive forty-one-panel switchboard. A separate build- 
ing contains the transformers and the fitting for the outgoing power 
lines. These latter are operated at 13,000 volts and 55,000 volts. 

Extensive preparations are being made in Italy for the coming 
expositions at Rome and at Turin. The former opens March 27 and 
the second on April 29, lasting until the end of November. 

At the last meeting of the Academie deg Sciences, Prof. Urbain 
of the Paris University brought out his researches which led to the 
discovery of a new element, and this he calls ‘‘celtium.” It will 
be remembered that the same scientist found the element lutecium 
about two years ago. He obtains the present new element from 
the mineral gadolinite in the state of chloride. and has determined 
its spectrum and magnetic constants. 

In Austro-Hungary I note a new central station which is to be 
erected at Rossitz, which lies in an extensive coal mining center. It 
will be operated in connection with a power network for the region. 

The Upper Rhine Hydraulic Power Company is extending its 
operations in Alsace and in addition to the thirty-two communes 
which it is now supplying with light and power it is taking meas- 
ures to supply others. To this end it has purchased the steam plant 
of Turckheim, and this locality will henceforth be supplied by a 
power line, using current from the Rheinfelden hydraulic plant. The 
steam plant will serve as a standby in the future. A. DE C. 


EASTERN CANADA. 


(Special Correspondence.) 


OTTAWA, ONT., January 28.—The Canadian Pacific and the 
Northern Navigation steamers will be equipped with wireless for 
service on the Great Lakes. 

Local shipowners in the city of Toronto are considering the 
installation of the wireless on their large steamships, and when in 
cervice next summer will be in constant touch with the Marconi 
station recently established at Port Arthur, Ont. 

A bill will be introduced into the Canadian Commons by the 
Minister of Marine providing that all passenger vessels. making trips 
extending 200 miles or over must be equipped with wireless appa- 


ratus. This means that all vessels doing business on the Great 
Lakes, or on any large inland body of water, as well as ships doing 
a coasting business, will have to be so equipped. 

Sir William Van Horne ison the directorate of the Grand Falls 
Power Company of the Province of New Brunswick.’ This company 
has secured the rights of a rival concern, and is now organized to 
go on with the development of great pulp and paper industries at 
Grand Falls, N. B. 

Toronto and Montreal capital is interested in the Central Cana- 
da Telephone Company, a newly organized concern that will con- 
struct and operate a telephone line from a point at or near Fort 
William, Ont., to the Manitoba boundary, and forming a rural and 
urban system. Application has been made for incorporation. 

Hon. Adam Beck, chairman of the Ontario Hydro-Electric Com- 
mission, reporting to the City Council of Kingston, Ont., holds out 
hopes of making favorable arrangements for the use of Waddington, 
N. Y., power for Kington. Plans and estimates of cost are now 
being prepared by experts. As soon as the figures of the cost are 
received, there will be another meeting of the municipalities of 
Eastern Ontario to determine what, if any, action shall be taken in 
the matter. W. 

WESTERN CANADA. 
(‘Special Correspondence. ) 

WINNIPEG, CAN., JANUARY 26.—The municipal electric light plant 
at Strathcona, Alberta, hes been found to be totally inadequate for 
the needs of the city. One of the first acts of the new City Coun- 
cil was to instruct City Engineer Ewing to prepare specifications 
of the machinery needed to increase the capacity and his report 
has been presented and accepted. He estimates it will cost $72,000 
for new machinery. This includes the following items: 600-kilowatt 
generator, $14.300; accompanying engine, $20,000; boilers, $32,000: 
enlarging building, $5,000, and the balace for incidentals. Provision 
will also be made that a turbine may be installed later on. Alder- 
man Richards ig chairman of the light and power committee. 

It is announced that the Calgary Power Company, of Calgary. 
Alberta, which is building a plant at Kananaskis, in the vicinity of 
that city will be placed in operation on April 1. 

Fully as much, probably more, telephone construction will be 
done in Alberta this year by the provincial government as during 
1910, when over 1,000 miles of new line were strune. Deputy Min- 
ister of Public Works, J. W. Stokes, is now at work arranging the 
programme and the plans will be announced during the next week 
or two. The lines constructed last year give telephone communi- 
cation to practically every town on all the railroads operating in 
the province. 

The Dominion Government has just completed the final link in 
its circle of telephone lines in British Columbia which connects 
Kamloops, Nicola, Hedley, Penticton, Kelowna, Vernon and from 
thence again to Kamloops. The “circle” is 372 miles in length and 
consists of over 500 miles of wire and is said to be the longest 
single wire telephone line in the world. There are over fifty offices 
and agencies on the system connecting with the outside world to 
the east, west and south. 

The City of Prince Albert. Saskatchewan, has received permis- 
sion from the Dominion Government to develop power in the Sas- 
katchewan River to the north of the city and plans and specifica- 
tion are now being prepared in order that a start may be made this 
spring. Address Alderman S. McLeod or Mayor Holmes. 

The civic estimates of Edmonton, Alberta, for 1911, include 
$130,000 for extensions and improvements to the telephone system 
which is now worked to capacity. Address Superintendent Griffiths. 

An interesting report has recently been prepared by J. B. Chal- 
lies, C. B. of the Department of the Interior at Ottawa. It shows 
the minimum flow of development of Canada’s water power to be 
25,682,907 horsepower. He will shortly revise this estimate when 
it. is expected the figures will show a substantial increase. A 
careful calculation shows that the maintenace of one horsepower 
per.annum from steam power involves the consumption of 21.9 tons 
of coal. On this basis the available water power of Canada repre- 
sents a combined energy, if it were being generated by coal and 
steam, involving the consumption of 562,455,633 tons of coal an- 
nually. 

The City of Portage la Prairie, Manitoba, is considering the in- 
stallation of a municipal electric lighting plant. 

The Alberta Government has decided to build a long-distance 
telephone line from Athabasca Landing to Fort McMurray, a dis- 
tance of over 200 miles, An extension will also be built into the 
Grande Prairie country. Work on both lines will start this spring. 
The recent blizzards plaved havoe with the provincial government 
lines into the north country. K. 


-Na } 


February 4, 1911 
COMMISSION NEWS FROM NEW YORK. 


(Special Correspondence.) 


The Public Service Commission has received five petitions from 
the New York Telephone Company in relation to the sales and 
mergers of the plants controlled by that company. A corporation 
has been formed known as the Allegheny Telephone Company, lo- 
cated at Wellsville, to which it is proposed to sell the plant and 
property of the New York Telephone Company situated in Allegheny 
County, including the rights and privileges granted to the New York 
and Pennsylvania Telephone and Telegraph Company, the predeces- 
sor of the New York Telephone Company, by the villages of Wells- 
ville and Andover. The price to be paid is $35,000. 

It is also proposed to sell the Amsterdam Automatic Telephone 
Company to the New York Telephone Company, for $150,000. 


The New York Telephone Company proposes also the merger 


of the Trumansburg Telephone Company, the stock of which is 
owned by the New York Telephone Company at present. 

Application is also made for permission to merge the Jefferson 
County Telephone Company into the New York Telephone Company, 
the whole of the stock of the Jefferson County Company being 
owned by the New York Company at present. 

Representatives of the Monticello Telephone Company appeared 
before the Commission against the Murray Electric Light & Power 
Company, complaining that the lines of the lighting company were 
dangerous and interferred with the Telephone Company’s operations. 
The attorney for the Electric Light Company answered the order to 
show cause which was directed against the Murray Company by the 
Commission, as to why that company should not be required to make 
its equipment safe and adequate. He said the Company had been 
using poles jointly with the telephone company, but would do so 
no more. 

In his annual report to the State Water Supply Commission, 
Walter McCulloh, consulting engineer of the Commission, gives the 


results of water storage and power surveys made during the year . 


on the Black River, the Oswego-Seneca Rivers and their tributaries 
including the Finger Lakes, a power survey of the Hudson River 
from Hadley to Troy and a power survey on the Genesee River at 
Mount Morris and Rochester. Speaking generally of the water 
power possibilities within the state the report says: 

“With the Niagara developments at the western end of the 
state, the Hudson developments at the eastern end and the de- 
velopments on the Genesee, Oswego and Black Rivers and Canada 
Creeks, there is evidently enough power available to make New 
York the manufacturing center of the United States. When this 
fact is considered in connection with the magnificent and unexcelled 
transportation facilities by canal and rail alongside of which this 
power may be delivered, and the large urban population in the 
midst of which the power can be used, thus insuring a labor supply. 
it is clear that the only thing preventing New York State from 
becoming such a center is New York State herself.” 

After studying the natural conditions and the water storage pro- 
vided for by the Barge Canal plans, the report concludes that the 
total additional water power that can be developed upon the Oswego 
River system is 12,200 continuous horsepower. 

Two large storage reservoirs at Hawkinsville and at Higley 
Mountain are shown to be practicable upon the Black River. 

The Hawkinsville reservoir would impound 5.700,000,000 cubic 
feet of water and its estimated cost is $2.850,000. The plans do not 
involve the use of state lands lying within the Adirondack Park 
The Higley Mountain reservoir has a capacity of 5,200,000,000 
cubic feet of water and would cost $1.340.000. It would cover 4,290 
acres of which 3,590 are State lands within the Park line. The 
Hawkinsville reservoir would add 7.915 continuous horsepower to 
the flow of the Black River below Lyons Falls and the Higley Moun- 
tain reservoir would add 7,200 continuous horsepower. 


COMMISSION NEWS FROM WISCONSIN. 
(Special Correspondence.) 

The Commission has authorized the Northern Hydroelectric 
Company to issue $300,000 par value of bonds, of the denomination 
of $1,000 each, to bear interest at the rate of six per cent per 
annum. The issue is to be made in accordance with the terms of a 
mortgage deed of trust issued to the American Trust and Savings 
Bank and Frank H. Jones. as trustee and co-trustre. The funds 
derived from the sale are to be used for the purchase of machinery 
and for the purpose of completing the company's plant at High 
Falls, Marinette County, Wis. 

The Chippewa Valley Railway. Light & Power Company has 
filed modified rates for lighting churches in the city of Elk Mound, 
Wis. This is an emergency rate and is ten cents per light per 
month for the first five fiftv-watt equivalents and five cents per light 
per month for each additional fifty-watt equivalent. The Minahan 
Building Company, of Green Bay, has filed a rate for a new service 
In that city. This service is private street lighting and the rate 
covers the erection, connection and maintenance of iron poles, each 
supporting five 100-watt tungsten lamps with enclosed globes, lizhted 
every night from dusk to midnight for $6.00 a month, The Stough- 
fom Municipal Electric Light System has asked authority to put 
into effect a special rate for current used by small motors used in 
Storing iee, This service only lasts two weeks in a year, The rate 
furcested is five cents per kilowatt-hour. with a minimum bill for 
a ten-horserower motor of $25.00 per annum. 
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COMMISSION NEWS FROM NEW JERSEY. 
(Special Correspondence.) 


The Board of Public Utility Commissioners for the state of New 
Jersey has adopted as a uniform system of accounting for electric 
street railway companies the classification of operating expenses, 
operating revenues, and expenditures for road and equipment, pre- 
pared as standard by the American Street and Interurban Railway 
Accountants’ Association, October 15, 1908, with certain modifica- 


tions. 

The modifications apply particularly to the keeping of accounts 

for depreciation of way and structures and depreciation of equip- 
ment. 
The Board requires that in the account for depreciation of way 
and structures there shall be charged from month to month the 
amount estimated to be necessary to cover such wear and tear, ob- 
solescence and inadequacy as have accrued during the month on 
all way and structures of the accounting corporation, less an amount 
equal to the sum of the amounts charged for that month to the va- 
rious repair accounts in maintenance of way and structures. For 
depreciation of equipment the Board requires a charge to be made 
from month to month of the amount estimated to be necessary to 
cover wear and tear obsolescence and inadequacy accruing during 
the month on equipment. From this there is to be deducted an 
amount equal to the sum of all the amounts charged during that 
month to various repair accounts in maintenance of equipment. 
The amount estimated to be necessary to cover wear and tear, 
obsolescence and inadequacy for both maintenance of way and 
structures and depreciation of equipment is to be based on a rule 
to be determined by the accounting corporations which rule is to 
be derived from consideration of the corporation’s history and ex- 
perience. A general statement of the rule jn use by each company, 
together with the general information upon which it is based, is to 
be filled with the Board. 

The Board has also approved the ordinance of the Township of 
Deptford granting a franchise to the Gloucester County Electric 
Company. 

Each railroad company operating in the state must, according 
to a recent order of the Board, file within thirty days, a statement 
setting forth: (1) the total mileage of railway operated within the 
state: (2) the mileage operated by block signals; (3) the proportion 
of mileage, so protected, operated by automatic block signals. 

Investigation of complaints of charges for metered service 
shows that such complaints, in some instances, were hased upon the 
misreading of meters by consumers, 

To obviate this situation, and to provide 
readings by the inspectors of the ecompanies, instances of which 
have come to its attention. the Board of Public Utility Commission- 
ers recommends: (1) that every bill rendered for metered service 
have printed thereon a brief, but clear, description of the method of 
the reading of meters. or that some other equally effective means be 
employed to make such knowledee general; and (2) that every such 
bill show (a) the reading of the meter upon which the charge is 


based, and (b) the last preceding reading. 


COMMISSION NEWS FROM MISSOURI. 


(Special Correspondence.) 


The Union Light & Power Company of St. Louis, appeared be- 
fore the Public Service Commission of Missouri in an effort to have 
the valuation of the company’s property increased so that sufficiently 
high rates might be charged to realize a proht on the investment. 
While the company admitted that the construction of Us physical 
property cost only $23,411,866.55, it contended that it should be 
allowed to charge on the reproduction cost and the cost of building 
up the business to its present status. This would bring the valua- 
tion up to $36,000,000, In a brief prepared by the company it was 
shown that even on a valuation of $22,441.866.55 and considering 
that eight per cent was a fair return, the present Heures showed 
a total deficit of $5,798. 268.59 at the end of 1908. On this basis there 
has been an investment of at least $29,000,000, 

A comparison made with the rates of companies operating in 
Brooklyn, Boston, New York and Chicago showed that these were 
substantially higher than those prevailing in St. Tamis. 

An estimate of cost made by Ford, Bacon & Davis put the value 
of the plan at $26,000,000, and the cost of putting the plant and 
business in the present condition broucht the figure to $50,000,000; 
these eures being the basis of the Company's contention, No ac- 
count has been taken of franchises. although these are taxed at a 
value of $5,000,000, 

J. D. Mortimer in his testimony stated that he considered four 
points essential in making rates, these being as follows: (1) The 
cost to the company of rendering service including a reasonable re- 
turn on the investment: (2) the development and extension of the 
business: (3) competition with other purvevors of heat. light and 
power: (4) the avoidance of charges distasteful to customers, as 
for instance. minimum charges and service charges, Others who 
appeared before the Commission in the company's behalf were 
Charles F, Vebelacker William von Phul. Mortimer È Cooley, Alten 
S. Miller and Carroll Miller. The Commission took the testimony 
presented under advisement and will report to the Municipal As- 


a check upon mis- 


sembly in a short time. 
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LIGHTING AND POWER. 


(Special Correspondence.) 

MENNO, S. D.—A franchise has been granted to Peter A. Orth 
to install an electric light system. 

IRON MOUNTAIN, MICH.—The Oliver Iron Mining Company 
is building a power dam at a cost of $750,000. C. 

STRATHCONA, ALTA.—The new machinery for the electric 
light plant, approximating $65,000 is recommended. C. 

SAN DIEGO, CAL.—J. D. Spreckels has obtained a franchise 
to extend an electric line from Old Town to La Jolla. A. 

GLENDALE, CAL.—Chas. E. Salisbury has applied for a fran- 
chise for an electric street railway between here and Burbank, 
Cal. 

INTERNATIONAL FALLS, MINN.—The Minnesota & Ontario 
Power Company will build a dam to develop power at Kettle 
Falls. G. 

PERU, IND.—The City Council has decided to install consid- 
erable new machinery and equipment in the municipal electric light 
plant. S. 

HENRY, S. D.—The Council has granted a franchise for the 
installation of an electric light system to the Henry Light & Power 
Company. C. 

COAL CITY, ILL.—The Economy Light & Power Company is 
preparing to build a new fireproof buidling of brick and steel for its 
local plant. Z. 

ENTIAT, WASH.—Geo. D. Brown, president of the Chelan 
Falls Commercial Club, will install electric power stations here and 
at Chelan Falls. C. 


BURLINGTON, IOWA.—The construction of a power plant to 


develop 50,000 to 100,000 horsepower, is being agitated. J. W. Al- 


bright is interested. C. 


SHAKOPEE, MINN.—The contract for the installation of a 
triplex pump at the electric light plant has been let to J. G. Robert- 
son, St. Paul, Minn. C. 


SUISAN, CAL.—The new electric railway, known as the Oak- 
land & Antioch Railway, will be completed to Concord and Walnut 
Creek by February 1. 


FT. WAYNE, IND.—A company headed by Henry B. Monger is 
seeking a franchise to install and operate a new central-station heat- 
ing system in the business district of this city. S. 


ST. LOUIS, MO.—The Franklin Avenue Improvement Associa- 
tion has appointed a committee to get more lights, composed of 
Charles Niedringhaus, Sam Goldman and Henry Mauch. 


BALTIMORE, MD.—Preliminary plans are being prepared for 
a power house which is to be built for the American Tobacco Com- 
pany. The structure will be of brick and will cost about $25,000. 


BLUFFTON, IND.—The City Council will soon ask for bids for 
equipment, including a new complete engine, for the municipal 
electric light plant. The previous attempt to buy an engine had 
been declared illegal. S. 


SAUGATUCK, MICH.—Saugatuck is planning to put in an 
electric light plant. The question will be decided in a special 
election to be held soon. About $8,000 will be necessary for the 
plant, it is estimated. 


SAVANNAH, GA.—The Savannah Lighting Company has made 
application in the Superior Court for right to increase its capital stock 
limit from $500,000 to $2,000.000. The company finds that the orig- 
inal amount fixed is too small for present needs. 


BEDFORD, IND.—The City Council has decided to install a 
complete electric pumping system at the water works pumping 
station. Plans are being prepared by W. L. Hurd, chief engineer 
of the Indianapolis Water Works. S. 


ANOKA, MINN.—The Great Northern Development Company 
of Duluth, Minn., has been authorized to construct a dam at Coon 
Rapids, which, with the one to be constructed here, will develop 
35,000 horsepower. C. 


EAST ST. LOUIS, ILL.—The Light Committee of the Retail 
Merchants’ Association has been named for 1911 as follows: H. C. 
Thoene, C. F. Merker, F. Giessing, J. M. Chamberlin, M. Esserman, 
W. W. Meyer, T. L. Fekete, B. Haumesser and T. M. Carter. Z: 


OAKLAND, CAL.—The Southern Pacific Railroad Company 
has been granted a fifty-year franchise on Seventh Street. The 
ordinance granting the privilege provides for a division of the net 
profits of the line on a basis of seventy-five per cent to the rail- 
road. A. 

ROCKFORD, ILL.—The Chamber of Commerce has appointed 
the following committee to push the plan for installing boulevard 
lights in the business section of Rockford: Chairman, Fred E. Ster- 
ling; C. F. Henry, F. S. Datin, John V. Riley, J. C. Peters, Harry 
Pollard and A, E. Freburg. Z. 


EL CENTRO, CAL.—The Holton Power Company will soon 
begin at El Centro the construction of the steam plant for the gen- 
eration of electric power and light, and the plant will be ready for 
operation in the fall. The plant will generate about 1,000 kilowatts 
and will cost approximately $250,000. 
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EBENSBURG, PA.—The Ebensburg Light, Heat & Power Com- 
pany has increased its capital stock from $50,000 to $100.000. It is 
said most of the money will be expended in improvements, includ- 
ing two new dynamos to replace the two old ones in use. Other 
improvements may be made at the plant. 


SPRINGFIELD, O.—The executive board of the österiin Or- 
phans’ home is considering the installation of an electric light plant 
at that institution. 


OGDEN CITY, UTAH.—A. L. Brewer, J. S. Lewis, M. S. Brown- 
ing, Joseph Scowcroft, J. N. Spargo and A. T. Wright, all prominent 
business men of Ogden. have petitioned the City Council for a fran- 
chise to erect an electric light plant and build pole lines to supply 
the city with electric light. power and heat. They also agree to 
furnish the current for ten cents per kilowatt-hour which is one 
cent less than the present company charges and to furnish street 
arcs for $6.00 less than the present company per year. N. 


REDMOND, ORE..—Redmond is now lighted by electricity. The 
plant is operated by the Crook County Water, Light & Power Com- 
pany, a local concern, and the power is generated at the pumping 
plant of the city water system. The company plans bringing in a 
transmission line from its power plant at Cline Falls, four miles 
west of here on the Deschutes River, to increase the service. 

VINCENNES, IND.—The Vincennes Electric Company has in- 
corporated with a capital of $20.000. The object of the corpora- 
tion is to generate, sell and rent electric current for heating, light- 
ing and power purposes. and to install electric wiring and appli- 
ances and to deal in devices for the service of electricity. The 
incorporators are Albert J. Heintz, Vincennes, and Wm. T. Barnes 
and Charles W. Sherman, of Massachusetts. S. 


SEYMOUR, IND.—The Seymour Public Service Company, a 
new organization controlled by Milwaukee capitalists, now has 
possession of the gas and electric lighting franchise in Seymour. 
The Company, which has just been incorporated, has purchased the 
plant and gas franchise of the old Seymour Gas and Electric Light 
Company and the franchise of the Seymour Public Utility Com- 
pany, which obtained a franchise from the City Council several 
months ago along with a contract for the electric lighting of the 
Streets of the city. E. A. Potter, of Chicago, is president and gen- 
eral Manager of the new company. The work of rebuilding the old 
plant has been in progress for some time. 


ELECTRIC RAILWAYS. 


(Special Correspondence. ) 


EVELETH, MINN.—Work has been started on the survey for 
an interurban to Virginia. C. 


BURLINGTON, IOWA.—The construction of an interurban line 
next summer to Salem, Iowa, is projected. C. 


JAMESTOWN, N. D.—The construction of an electric line be 
tween the city and the state hospital is projected. C: 


BOTHELL, WASH.—The Seattle, Snohomish & Everett Rail- 
way Company, of which Chas. W. Kimball is president, will build 
twelve miles of interurban track to Seattle. It is intended to ex- 
tend the line to Snohomish and Everett. C. 


INDIANAPOLIS, IND.—The East Michigan street car line has 
been ordered by the Board of Public Works to be extended to Em- 
merson Avenue. This extension will afford transportation for sev- 
eral thousand people and ends a long contention. S. 


MILWAUKEE, WIS.—The Milwaukee Western Electric Rail- 
way, of which Alvin P. Kletszch is president, has secured all but 
twenty-five per cent of the right-of-way for its line to Fox Lake. 
and the company expects to start construction as soon as the frost 
is out of the ground. C. 

BRIDGEPORT, CONN.—More than half of the right of way 
for the new Bridgeport-Danbury trolley line has been purchased. 
and $10.000 worth of rails have already been laid on the proposed 
route in Bridgeport and its outskirts. The road's construction is to 
be pushed with all possible speed and at least part of it opened this 
year. 


TERRE HAUTE, IND.—In a petition for the vacation of Cherry 
Street on which to erect a terminal passenger station the Terre 
Haute, Indianapolis & Eastern Traction Company announces that 
it will abandon its present power house in Ninth Street and cen- 
tralize the plant by building a large addition to the power station 
near the river. S. 


VANCOUVER, WASH.—The Oregon-Washington Corporation, 
formed here on December 9, 1910. has bought out the Vancouver 
Waterworks, the Vancouver Traction Company and the Vancouver 
Gas Company. B. M. Atkins, who has been the manager of the 
Vancouver Traction Company for several years, will have the 
supervision of all the Vancouver holdings. 


BEAUMONT, TEX.—It is announced by James F. Weed, re- 
ceiver of the Beaumont Traction Company, that if the Federal 
Court here grants his application for authority to accept the new 
franchise granted the Company by the City Council and to issue 
$125.000 of receiver's certificates he will make important extensions 
of the lines of the system. D. 


KOKOMO, IND.—At the annual meeting of the directors of the 
Kokomo, Marion & Western Traction Company January 23. George 
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J. Maroll was selected president, L. J. Kirkpatrick, vice-president, 
The gross income of 


and T. C. McReynolds, secretary-treasurer. 
the properties during 1910 was $261,485. The net income after 
operating expenses were deducted amounted to $148,099.85. 


= INDIANAPOLIS, IND.—The Indianapolis, Nashville & Southern 
Traction Company has been incorporated with a capital stock of 
$150,000, to build an electric line from Indianapolis to Nashville, 
Bloomington, Bedford, Mitchell, Paoli, French Lick and Evans- 
ville. The incorporators are John A. Johnston, Thomas F. Wake- 
land, John A. Shafer, Robert J. Espy and George W. Long. 

TULSA, OKLA.—Charles Page, a wealthy oil man, has asked 
the city for a franchise for an interurban railway which will con- 
nect Tulsa with a large amusement park to be built and maintained 
by Mr. Page. The road and park which will cost $250,000, are de- 
signed as a source of revenue for the Sand Springs Home for Or- 
phan and Dependant Children of which Mr. Page is founder and 
sole supporter, Z. 

SAN ANGELO, TEX.—At a meeting of the stockholders of 
the San Angelo Street Railway Company held here on January 
14, John W. Harris was elected president to succeed Sam Crowther 
and Charles B. Metcalf, secretary and treasurer. If the effort 
that is now being made to bond the property for $50,000 succeeds, 
extensions and improvements will be made. If the bonding prop- 
osition is not put through the property will be foreclosed early 
in March to satisfy a judgment of $30,000 held by Mr. Crowther 

D. 


against the company. 


TELEPHONE AND TELEGRAPH. 
(Special Correspondence.) 
PANA, ILL.—The Christian County Telephone Company will 
rebuild its lines here next summer. Z. 
RED CLOUD, NEB.—The East Garfield Telephone Company 
has been incorporated with a capital of $10,000. P. 
BEDFORD, IND.—The Home Telephone Company of this place 
has been taken over by the Bell Telephone Company. 
MANHATTAN, ILL.—The Manhattan Telephone Company 
plans to acquire the lines owned by farmers in this vicinity. Z. - 
RED CLOUD, NEB.—The Nebraska & Kansas Telephone Com- 
pany has been incorporated with a capital stock of $10,000. P. 
EDMONTON, ALTA.—The telephone department of the city 
will expend $130,000 during the present year in improvements. C. 
THERMOPOLIS, WYO.—The Bell Telephone Company wil] ex- 
pend $10,000 in rebuilding and improving its telephone system. C. 
BRIDGETON, IND.—The Citizens Telephone Company has 
elected officers for the ensuing year as follows: President, John 
R. Mitchell, secretary, Freeman Sellers; treasurer, F. M. Miller. S. 
WINCHESTER, IND.—The Farmers Telephone Company bas 
been incorporated to build and operate a telephone system in Ran- 
dolph County. The incorporators are Olynthers Lesley, Leander 
Moorman, Clarence Mullen and David Lesley. S. 
GAY, GA.—The Gay Telephone and Telegraph Company, of 
this place, is shortly to be organized. The application for a char- 
ter has been filed by C. D. Freeman, of Griffin, Ga.; J. R. Gay, 
Roy Couch, S. R. Wiliams and W. A. Estes, of Gay, and W. P. 
Ellis, of Oakland, Ga. I. 
CENTER, IND.—The Center Telephone Company has incorp 
rated to build and equip an exchange in Center and extend the 
lines throughout Howard County. The capital stock is $10,000. 
John Ingals, Elmer Thomas, Center, Ind., and Wm. E. Schenk and 
C. J. Faulk, Kokomo, Ind., are directors. S. 
PORT ARTHUR, TEX.—The City Council of this place has de- 
clined to reconsider its recent action in refusing to grant a fran- 
chise to the Southwestern Telegraph and Telephone Company to 
install a local exchange here in opposition to the Independent 
Company which now occupies this field. D. 
JEFFERSON CITY, MO.—Representative Simmons of Shelby 
County has introduced a bill in the lower house of the Missouri 
legislature regulating rates on night long-distance telephone calls. 
Under the proposed law rates from 7 p. m. to 7 a. m. shall not 
be more than one-half of the rate between 7 a. m. and 7 p. m. Z. 
TRAER, IOWA.—A new telephone company is to be organized 
with $60,000 capital to take over the property of the Mutual Tele- 
Phone Company, operating exchanges in Traer, Reinbeck and Glad- 
brook. Old directors of the company, R. M. McElhinny, R. C. Wood, 
John Sherret, F. C. Van Vliet and Adolph Moeller were elected to 
serve until the transfer is made. Z. 
LUCKEY, O.—At a recent meeting of the stockholders of the 
Webster Telephone Company, at this place, the following officers 
were elected: Manager, James Rogers; president, W. L. Kurfess; 
secretary and treasurer, J. D. Philo: directors. G. F. Claus, Thomas 
Fuller, Milo Jameson and W. A. Philo. Plans for improvements 
were considered and practically decided upon. H. 
KLAMATH FALLS, ORE.—W. J. Phillips, division commercial 
Superintendent for the Pacific Telephone Company, states that 
within a few months his company expects to commence work on 
the complete remodeling of the plant here. The work contemplated 
will entail an expenditure of over $30,000. A. 
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ELECTRICAL SECURITIES. 


The week was in general marked by dullness, although the 
price of securities had a distinctively upward tendency. Although 
both the Standard Oil and American Tobacco cases are still to be 
considered, there seems to be but little fear that present conditions 
will be disturbed to any great extent. The common stock of the 
United States Steel Corporation showed an advance of one and 
three-quarter points during the week, the transactions in that secur- 
ity constituting about two-sevenths of the total sales. Steel, Read- 
ing and Union Pacific together furnished about fifty-six per cent 
of the week’s transactions on the Stock Exchange. 

Oak Park Elevated Railroad directors have been re-elected. 

The New York Stock Exchange has received notice of the pro- 
posed increase of $1,400,000 in the common stock. 

The annual meeting of the Detroit Edison Company will be 


held at 30 Broad Street, New York, February 6. 
At the annual meeting of the United Railways, of St. Louis, 


directors were re-elected. 

The annual meeting of the American District Telegraph, of 
New York, has been set over until the third Tuesday in February. 
The American District Telegraph, of New Jersey, will hold its an- 


nual meeting the second Tuesday in February. 
William A. Read & Company, New York City, have bought and 


resold $1,500,000 five-per-cent collateral trust gold notes of the Detroit 
United Railways, dated February 15, 1911, and due January 1, 1912. 
The notes are secured by $1.800,000 of the company’s first consoli- 
dated four-and-one-half-per-cent bonds and other collateral. A syn- 
dicate of Montreal bankers has contracted to purchase $1.500,000 
first consolidated four-and-one-half-per-cent bonds, which were 
offered to stockholders, at such times as the company may demand. 

At the annual meeting of stockholders of the Duluth-Superior 
Traction Company, held in New Haven, the retiring directors 
were re-elected. At a meeting of the board the former officers were 
re-elected, and the number of vice-presidents was increased from 
A. E. Ames, of Toronto, was elected to the new office. 

DIVIDENDS. 

Philadelphia Company; semiannual dividend of two and one-half 
per cent, payable March 1. 

Susquehanna Railway, Light & Power Company; preferred 
semiannual dividend of two and one-half per cent, payable March 1. 

Twin City Rapid Transit Company; regular quarterly dividends 
of one and three-quarter per cent on the preferred and one and 
one-half per cent on the common stock; the preferred payable 
April 1 to stock of record March 15; the common payable April 1 


to stock of record March 11. 
CLOSING BID PRICES FOB ELECTRICAL SECURITIES ON THE LEADING RX- 
CHANGES AS COMPARED WITH THE PREVIOUS WEEK. 

NEW YORK. 


one to two. 


Jan. 20. Jan. 23. 


Allis-Chalmers common 540 bs ta sw os SONG eee Rees 7% R 
Allis-Chalmers preferred .. 0.0... cece eee ee ee ee tere eee eee ege 31 2k 
Amalgamated Copper wick ho aed CaS ASRS eee oS ER ae Wea 621g 64% 
American Tel, & Cvbl@s.cec.k ose coda w ite pen elias ev etna Ne eg? 
American Tel. & Tel ....s.assenoseuoonsusnnronaoreenner ennn. 1441 143% 
Brookivin: Rapid Transit 1.45 s5 ghee howd eae Ha eae adie aa Tals T? 
(eneril Electri oromere iei Ena A O we we a le a 152 151 
Interborough-Metropolitan COMMON... 6. ce eee ee ee eee eee 184 19 
Interborough- Metropolitan preferred ..... 0.0. cece eee ec eee Hale, 53 
Kings County Electric ..sssssessesuanesernsorenerorannsa nen. 123 123 
Mackay Companies (Postal Telegraph and Cables) 

AANA AT o T E EEEE EE EAN E AE S E ETE T Bean aes 90 92 
Mackay Companies (Postal Telegraph and Cables) 

DEGCCCTUON: pig) Sete pce a eel E TS AGM wb WR CeO REM BE 74% 74% 
Manbattan Elevated occ ite rated eee Fed Shek are Gaerne 138 138 
Metropolitan Street Rallwav co... ccc ct eee cet eee ete ates *18 yk 
New York & New Jersey Telephone. ...... 0... cece cease 193 103 
PACING Tek & POs cue). Gori 8 ed ea Whe OWE Ck ee Ae 53 LG 51% 
T. S, Steel COMMON ec Pyaar dre we wie Be Pe HS bs hoais eae TN tay TT 
U. S. Steel. preferred cas ceudrtens isa ie daw neous bw au anurans 119); 118% 
Western Unio oera > ew ot ee ee Ca eee dea hae T EO hee ee a ea Tilg T4% 
Westinghouse COMMON . 664 F465 oe 4am tae ene ea ede ae RE 7% 
Westinghouse preferred 0.0.0... cece eee ee eee eet ee anes 116 110 

*Last price quoted. 
BOSTON. 

Jan 20. Jan, 22 

American Tele & Tel. guc658 oe ete oe dt Rod oR RAS eR EO 144 14214 

Edison Alee. Pmt ws ce aap ead 84 Bee SIRS 2.2 290 2ST 
General Gl@CURIG 65:5 eae penae gl ea cen E E aA m e ta J511% 151 
Massachusetts Electri common oo... cee ce ee nee enen lily 18 
Massachusetts Electric preferred oo 00.0000. ee eee 85 85 

New England Telephone wo... ccc cece cee eee eee eee tee teens 137 137% 
Western Tel, & Tel Common. wc. ccc ee teens 114 18 
Western Tel & Tel. preferred. oo. 0.00 ee tee Why 8S 

PHILAPELPHIA. 

Jan. 30. Jan. 23. 

American RAUMWANS aoso ses ee bees hoe eed TEES or ea ees 45 44% 

Flectric Company of America o.00 00.000 ce ene eet tenes 12% 121e 

Flectric Storage Battery common. oo... cee eee eee > yet bay f4\% 

Flectrie Storage Battery preferred. oo... 000k eee Holy DAM 
Philadelphia Electrice oo os eS BB a OAS AE eee ES Re eee 164 16 

Philadelphia Rapid Transit 0.0.0.0... 0.00 cece cere eee enes 201 217% 

Philadelphia Traction .3 e149 s0u so Sxiese ea by ei es ee we NH la RA ly 

Union Traction .......... aA amass ean Ratan Spee wiv dena aad Uhh ate acorn 47% 48% 

CHICAGO. 

nee Jan. 30, Jan. 23. 
Chicago Raflwavs, Serfes Poo... c ccc ccc ee werent eens ones an 93 
Chicago Railways, Series 2.0.0... cece eee cee eee eee tue ee tees 24g 24 
Chicago SUDWAL oso de ba Se od Sate FO COEF ee ae Sw Reet 4 4 
Chicago Telephone ccciwdn tdaasack ew vat iw te dase ts aeiae uae 118 118 
Camimonw 6a ltly (RAISON evi oa sd ee here ee Kiet ts os SERRA 113 113 
Metropolitan Elevated COmMmMOaAn.....sssaesssusoeresseeseersees> 2) 21 
vid Neh ene A pi rial aa At ase hed ah connate Ga 6614 67 


Metropolitan Flevated preferred 


—— ee 
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PERSONAL MENTION. 


HAROLD KIRCHBERG, formerly with the Pennsylvania Rail- 
road as illuminating engineer, has severed his connection with that 
company and is now connected with the Heany Company, Novelty 
Incandescent Lamp Company and Tipless Lamp Company. Mr. 
Kirschberg is located at 1733 Broadway, New York City. 


THEODORE N. VAIL, president of the American Telephone & 
Telegraph Company, is to give to the Presbyterian Church of 
Whippany, N. J., between thirty and forty acres of land as an addi- 
tion to the church cemetery. He has bought an adjoining farm in 
order to carry out his plan. His parents, his wife and a son are 
buried in the cemetery. 

ELMER P. MORRIS, one of the pioneer electrical contractors of 
New York City, has made arrangements whereby the ornamental 
lighting manufacturing business conducted under his name, will be 
continued as The Morris Iron Company, 86 West Street, New York 
City. The new company will have greatly enlarged facilities and 
the management will be in the same hands as formerly, Elmer P. 
Morris becoming vice-president and general manager. 


J. W. CUSHMAN, who for some time past has been special 
representative of the Fostoria Incandescent Lamp Company in North 
and South Carolina, has taken up a new position with the same 
company in Pennsylvania, where it is trusted that the climate will 
agree better with Mr. Cushman’s health. E. V. Plane, the Fostoria 
representative in Georgia and Alabama, has taken Mr. Cushman’s 
place in the Carolinas, while W. M. Tibbs, who for a number ot 
year’s has been affiliated with various electrical interests in Knox- 
ville, Tenn., will continue Mr. Plane’s work in the Middle South. 


E. T. PARDEE, formerly manager of the Boston office of Allis- 
Chalmers Company, has been made manager of the company’s power 
and electrical department. He is well qualified for this position, hav- 
ing been actively connected with the selling of power and electrical 
apparatus during most of his business life. Mr. Pardee began his 
business experience with the Western Union Telegraph Company 
at Syracuse, New York, with which company he was connected from 
1885 to 1891, following this he represented the Fort Wayne Electric 
Corporation at Omaha and San Francisco from 1891 to 1898, being 
advanced in the latter year to manager of the Boston office, which 
position he held until 1901. In that year he entered the Boston 
office of the Bullock Electric Manufacturing Company as a sales- 
man and remained with Allis-Chalmers Company in a similar ca- 
pacity after it had acquired the Bullock Company. He was made 
manager of the Boston office of Allis-Chalmers Company in 1905. 
Mr. Pardee will be succeeded as manager of the Boston office of 
Allis-Chalmers Company by T. J. Lynch, who for the past seven 
years, has been manager of the Toronto office of Allis-Chalmers- 
Bullock, Limited. 


R. M. VAN VLEET, who has been the Chicago manager of the 
Cutler-Hammer Manufacturing Company for the past six years, has 
resigned that position to accept a po- 
= sition of responsibility in the execu- 
tive offices of the same company at 
Milwaukee. Mr. Van Vleet is a man 
who has made his own way in life 
from boyhood, a graduate of the 
Westinghouse students’ course at 
Pittsburg. After graduation he was 
employed for a time on construction 
work, and at the age of twenty was 
the electrical engineer for a steel ship- 
building company. He entered the 
employ of the Cutler-Hammer Manu- 
facturing Company at Pittsburg in 
1903. In 1904 he was transferred to 
Chicago as manager of that office. His 
six years’ experience with the com- 
pany has fitted him most admirably 
for his new position. Mr. Van Vleet 
has been especially prominent in the 
Order of Rejuvenated Sons of Jove, 
l holding the office of Mercury for two 
years, and has been one of the most active members of the Chicago 
Electric Club. He is also a member of the Chicago Automobile 
Club. Just before he left for Milwaukee, Mr. Van Vleet was called 
into the office of the Sons of Jove, where H. L. Dawson, on behalf 
of the Chicago office of the Cutler-Hammer Manufacturing Com- 
pany, presented him with a handsome chafing dish set of copper 
and circassian walnut as a mark of the esteem in which he is held 
by his office associates. “Van” will continue his good work; he is 
one of the cleanest, most-esteemed men in the business, and a host 
of friends and acquaintances in Chicago wish him good luck and 
congratulations. : 


R. M. VAN VLEET. 


OBITUARY. 


ERNEST BENSON PRIOR, roadmaster of surface lines for the 
trooklyn Heights Railroad Company, died in St. Mary's Hospital, 
Brooklyn, N. Y.. on January 26, from appendicitis. Mr. Prior was 
forty-seven years old. 

GEORGE W. BIRDSALL died on January 22 in New York at the 
age of seventy-five Years. Mr. Birdsall was appointed chief engineer 
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of the city in 1881, retaining that office until 1902. He was then 
kept as consulting engineer of the Department of Water Supply, Gas 
& Electricity in which capacity he served until the time of his 


death. 
LEGAL NOTES. 


INDIANA WATERPOWER BILL.—A bill has been introduced 
in the Legislature which, if it becomes a law, will hasten the devel- 
opment of waterpower sites for generating electricity in Indiana. 
The bill provides that any franchise now held by any individual or 
corporation, where construction work for obtaining hydraulic power 
is not begun within six months, is void. Owners of waterpower 
sites are insisting that the time is too short and that the law will 
confiscate their property. S. 

INDETERMINATE FRANCHISES LEGAL.—By banding dow 
the decision that the indeterminate permit clause of the Wiscon- 
sin public utilities law is legal, the State Supreme Court upheld 
one of the most important powers had by the State Railroad Com- 
mission. The case was brought up by the Kenosha Railway Com- 
pany, who contended that a certificate of public convenience and 
necessity from the Railroad Commission need not accompany a 
franchise secured from the City Council. The Company furnish- 
ing light for the City of Kenosha recently surrendered its fran- 
chise and took an indeterminate permit. Shortly after this the 
Railway Company obtained a lighting franchise from the City 
Council, but did not apply to the Railroad Commission for a cer- 
tificate of convenience and necessity. The Lighting Company pre- 
vented the Railway Company from carrying out the provisions of 
its franchise by instituting in quo warranto proceedings. which 
resulted in the Railway Company appealing to the courts on the 
ground that the law was void. M 


THE TELEPHONE BUSINESS AND CONTRACTS IN RE- 
STRAINT OF TRADE.—The business of a telephone company, in 
its broader aspects at least, is legally indistinguishable from that 
of a telegraph company, the telephone being a telegraph in all 
essential particulars. Wherever the character and functions of 
telegraph companies have been considered by the courts. the pre- 
vailing opinion has been that they are to be deemed public service 
corporations, affected by a public interest, and hence that contracts 
tending to restrict the free and general use of their lines are 
invalid. ‘Che same doctrine is equally applicable to the business 
of telephone companies. The feature of the modern telephone 
system which constitutes its public value and affects it with a 
public interest is its ability to bring each customer into vocal 
communication with hundreds and oftentimes thousands of others. 
This makes it an instrument of great public convenience and util- 
ity, the usefulness of the service offered by each company being 
directly proportionate to the number of persons who can be reached 
thereby. The franchise having been granted because of this very 
element—that is to say, the capacity to serve the community so 
generally by serving so large a number of individuals constituting 
the community—it cannot be tolerated that any grantee of the 
franchise shal] exercise it in such a way as to lessen the value of 
the telephone as an instrumentality of service to the public. In 
return for the franchise which a telephone corporation receives 
from the state—including as it does the privilege of occupying 
highways and the right to exercise the power of eminent domain— 
it undertakes to furnish each customer with telephone service to 
as many other customers as it can obtain at the rates which the 
law permits it to charge; and the law implies an obligation on its 
part to do nothing to lessen the facilities of the public to procure 
a more widely extended service. It matters not that the customer 
may be willing to agree to exclude others or that the’ contract to 
do so is supported by a sufficient consideration as between the 


parties. 
NEW PUBLICATIONS. 


THE PRODUCTION OF MICA IN 1909.—This publication, com- 
piled by Douglas B. Sterrett, deals with the properties of mica, its 
distribution in the United States and the purposes for which it is 
used. The statement is made that the electrical industry uses by 
far the greater part of the production of mica. Tables give the to- 
tal production of mica in the United States during the year 1909, as 
1.809,584 pounds, which was valued at $234,482. 


BULLETIN OF BUREAU OF STANDARDS.—Vol. 6. No. 4 of 
the Bulletin, dated November, 1910. has recently been issued and 
contains a number of articles of electrical interest as follows: “Mica 
Condensers as Standards of Capacity,” by Harvey L. Curtis; “The 
Mutual Inductance of Two Parallel Coaxial Circles in Terms of 
Hypergeometrical Series.” by Frederick W. Grover: “A New Method 
for the Absolute Measurement of Electric Quantity,” by Burton Mc- 
Cullom: “Photometric Units and Nomenclature.” by B. B. Rosa: 
“The: Comparative Sensitiveness of Some Common Detectors of 
Electrice Oscillations.” by Louis W. Austin. An abstract of the last 
named is given on other pages of this issue. 

AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS.—The 
Year-book of the Institute for 1911 has come to hand and is printed 
in the usual excellent typographical style. The frontispiece is an 
exterior view of the Engineers’ Building, and the book contains as 


usual the constitution, by-laws, and a list of members. The stan- 
dardization rules have been omitted this vear, and a list of enrolled 
students has been added. ( 


February 4, 1911] 


PROPOSALS. 


ILLINOIS ELECTRICAL APPROPRIATIONS.—The State Board 
of Administration which has control of the seventeen charitable 
institutions has approved the following estimates, which according 
to custom probably will be provided for when the appropriations are 
asked from the legislature: Electric Wiring, Hospital for Insane, 
Elgin, $15,000; rewiring center building, Hospital for Insane, Jack- 
sonville, $10, 000: electric elevator, Hospital for Insane, Anna, 
$3,200; motor, wire insulators and pins, Watertown Hospital for 
Insane, $493; electric irons, Peoria Hospital for Insane, $1,000; re- 
wiring main building, School for Girls, Geneva, $3,000. Z. 

NAVY DEPARTMENT SUPPLIES.—The Bureau of Supplies and 
Accounts, Navy Department., Washington, D. C., will open bids on 
naval supplies on the dates given below. Bidders interested therein 
should make early application for copies of the schedule, giving the 
schedule numbers desired. Schedules can be obtained from the 
Navy Pay Office nearest each navy vard. Rids will be asked on the 


following supplies: 


Date of Place of Sched- 
Opening. Material, Quantity. Delivery, ule No. 
February 14—Annunciators, fire alarm.2............. Norfolk, Va..... 3302 
Cable, lighting, portable.50,000 feet... Brooklyn, N. Y..3208 

3298 


Conductor, duplex, r. 1..38,000 feet... Brooklyn, N. Y.. 
Conductor, double braided15,000 feet... Brooklyn, N., Y..3248 
Brooklyn, N. Y 
Y 


Cord, lamp, silk covered.30,000 feet... 
Wire, telephone, duplex..10,000 feet....Brooklyn, N. 
February 21—Telephones, switchboards, 
CUO? eaa ae en a ae ake Ke ‘Miscellaneous. Philadelphia ....3314 
Ventilating sets .........2. ccc. cc cee eee Brooklyn, N. Y..3312 
Brooklyn. N. Y..3307 


February 28—Wireless-telegraph sets. cf SetS........ 


NEW INCORPORATIONS. 


LOUISVILLE, KY.—The Kentucky Electric Company has been 
{incorporated with a capital of $3.000.000 by L. Jones. B. E. Hughes 
and A. J. Carroll. 

CHICAGO, ILL.—The Kelso Electric Company has been incor- 
porated with a capital stock of $1,000 by William E. Harper, Alex- 
ander O. Kelso and George Saumenweber. 

CHICAGO, ILL.—The Independent Fixture Company has been 
chartered with a capital of $5,000 to manufacture gas and electric- 
light fixtures. The incorporators are: P. L. Utley, Ralph Utley and 
Elmer E. Challenger. 

COLUMBUS, O.—The Avery-Loeb Electric Company has been 
incorporated to manufacture electric fixtures. The capital of the 
company is $25.000 and the incorporators are Oscar Avery, A. E. 
Loeb, C. W. Hammond, A. U. Loeb and A. L. Frey. 

EUREKA, ILL.—The Electric Service Svstem has been incor- 
porated with capitalization of $40,000 to manufacture and furnish 
electrical power and deal in electrical goods. The incorporators 
are T. O. Tanton, Mary M. Whetzel and H. W. Bullock. Z. 

ST. LOUIS, MO.—The International Electric Fixture and Con- 
tracting Company has been incorporated with a capital stock of 
$10,000, fully paid, to deal in electrical machinery. The incorpora- 
tors are Oliver Shiras, Paul Brown, Jr., Robert Holmes, James P. 
Lombard and R. H. Robinson. Z. 

BIRMINGHAM, ALA.—The Isherwood Chandelier and Manu- 
facturing Company, Birminghain, Ala., has incorporated with an 
authorized capital stock of $10,000. The company will do a general 
manufacturing business in gas and electric fixtures. Headquarters 
will be established in Birmingham. The officers will be: W. S. 
Isherwood, president; L. W. Isherwood, vice-president; George L. 


Smith, secretary, and W. M. Isherwood, treasurer. 


INDUSTRIAL ITEMS. 

THE ROESSLER & HASSLACHER CHEMICAL COMPANY 
has distributed its January price list of chemicals. 

THE EASTERN ELECTRIC LAMP COMPANY. Boston, Mass., 

f distributed calendars and blotters advertising Eastern Mazda 

amps, 


THE COLUMBIA METER COMPANY, Indianapolis, Ind., 
mailing folders descriptive of its high-torque induction watt-hour 
meters. 

THE GRAND LEDGE CLAY PRODUCT COMPANY, Grand 
Ledge, Mich., calls attention in a recent mailing slip to its multiple 
Single, round and square conduit for all uses. The factory of this 
company is the largest clay-conduit factory in the Central States. 

PETTINGELL-ANDREWS COMPANY. Boston, Mass., has 
mailed to its customers sheets embodying correction to price list 
NO. 1. In the future correction sheets will be sent with each num- 
ber of June, and complete revised price lists will be issued quar- 


terly. 


is 


THE HURLEY MACHINE COMPANY. Chicago, MN.. illustrates 
its washing machines in a recent booklet which has been sent to 
the trade. A set of six pictures showing the proxress of an electric 
Washing operation is a feature of the little bulletin. Machines of 
Several types are described. 

THE AMERICAN SHIP WINDLASS COMPANY, Providence, 
R. I.. has sold eight Taylor stokers to the Springfield Street Rail- 
way Company. Each stoker is to be used under a 375-horsepower 
boiler, In addition to the elimination of smoke this company ex- 
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pects that the Taylor stokers will enable them to carry their entire 
load on one boiler room, whereas, at present they are operating 
two boiler rooms, one of which is hand-fircd and the other stoker- 
fired. 
THE REYNOLDS ELECTRIC FLASHER MANUFACTURING 
COMPANY, Chicago, is mailing to customers and others interested. 
Bulletin No. 3, describing two flashing effects. One of the flashers 
is used for script letter sizns and the other for sign borders such as 


rockets, arrows, sparks, etc. 

THE MOORE LIGHT COMPANY. Newark, N. J., describes jts 
Moore light windows in a recent ee T he company announces 
that recent improvements and changes in the valve have made ship- 
ping by express possible, a change which revolutionizes the busi- 
ness of the Moore Light Company. 

THE CUTLER-HAMMER MANUFACTURING COMPANY, 
Milwaukee, Wis., illustrates its direct-current and alternating-cur- 
rent elevator controllers (Schureman types) in a recently published 
bulletin. Together with price lists and descriptions there are a 
number of illustrations and diagrams. 

THE ELECTRIC STORAGE BATTERY COMPANY, Philadel- 
phia, Pa., has published two bulletins, No. 129 and No. 130, on 
“Chloride Accumulator” installations. The former describes the 
storage-hbattery installation on the system of the New River and 
Pocohontas Consolidated Coal Company, and the other the installa- 
tion for the Slate Belt Electric Street Railway Company, 

THE MAIN ELECTRIC COMPANY, New York. N. Y. deals 
with the economy in maintenance of the Main intense flamine arc 
lamp in a recent bulletin. These lamns burn, with two sets of 600- 
millimeter electrodes, for thirty-eight hours on direct current or 
thirty-five hours on alternating current. Drawings of the lamp, and 
distribution curves are included in the bulletin. 

THE ROME WIRE COMPANY, Rome, N. Y., has sent out post 
cards advertising bare and tinned copper wire, magnet annunciator 
wire and rubber-covered code and telephone wires. The card is 
decorated with an attractive illustration and has a calendar for 
the month of February. A folder sent by the company gives a 
table of the prices of copper from 1883 to 1911. 

FAIRBANKS, MORSE & COMPANY, Chicago, have published 
a very interesting booklet entitled “Catechism on Direct Current 
Apparatus.” giving in simple language definitions for electrical 
terms and describing the construction and uses of different elec- 
trical machines. As the title indicates this treatise is prepared 
in the form of a serics of questions and answers. It was originally 


compiled for the use of salesmen only, 

THE MINERALLAC ELECTRIC COMPANY and THE CHI- 
CAGO ELECTRIC METER COMPANY, makers of the Chicago print- 
ing attachment, Minerallac insulating compound and other special 
ties, have moved their offices and tactory from 1004-1010 West Van 
Buren Street to 400 South 'Hoyne Avenue, corner of Van Buren 
Street, Chicago. The Company now occupies a three-story building 


with unexcelled facilities. 

B. PARKS RUCKER, Charlotte, N. C.. has published a booklet 
describing the Rucker automatic and non-automatic feeder voltage 
regulator. This is a type of voltage-regulating transformer which 
the bulletin states is new, although it has been used in the Pied- 
mont Section of the Carolinas, where it is well and favorably known. 
In addition to the descriptions of the various types of transformers 
there are a number of illustrations in the publication. 

THE AMERICAN ELECTRIC TELEPHONE COMPANY, Chi- 
cago, Ill, has filed a voluntary petition in bankruptcy in the United 
States District Court. The petition fixes the Company's Habilities 

The petition followed as the 


at $597.014 and the assets at 3.596.523. 
result of a judgment for $6.000 entered in court in favor of Russel 


Tucker and was gained on debenture bonds of the company. The 
bankruptcy proceedings may result in the reorganization of the 


Company. 
has made 


THE MORRIS IRON COMPANY, New York, N. Y. 
arrangements to tuke over the business of the Elmer P. Morris Com- 
pany, Frederick Iron Works, and the Montrose Iron Works. These 
companies have made a specialty of outdoor lighting fixtures The 
present facilities of the company will be greatly enlarged and the 
general policies continued. Stocks will be carried at the factory and 


warehouse in New York City. The sales office is located at So West 


Street, New York City. 

THE ELECTRICAL ENGINEERS’ EQUIPMENT COMPANY, 
Chicago, manufacturers of power-house specialties, owing to the 
constantly increasing demand for its product, has just moved into 
larger and more commodious quarters. The Company now occupies 
the double three-story and basement building at No. 10 and No. 12 
North Desplaines Street, where its offices end factory will be lo- 
ated. There will be 12,000 feet of floor space available, giving the 
Company every facility for promptly meeting the demand of its 
customers. 

THE STAR EXPANSION BOLT COMPANY, Bayonne, N J. 


was the victim of a recent fire which almost completely destroyed 
its Bayonne works, on January 20. The stock of manufactured 


merchandise, however, was but slightly damaged, and it Sea that 
we 


deliveries were resumed without interruption Monday. January 


The general and executive offices of the concern are located at 144 


-= 


— 
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149 Cedar Street, New York, with branch offices and warehouses in 
Chicago, San Francisco, New Orleans, Montreal, Toronto and Winni- 
peg. This concern carries heavy stocks at all of its branch ware- 
houses, from which points it can make immediate delivery in case 
of emergencies. 

THE WESTERN ELECTRIC COMPANY has mailed to the 
trade bulletin No. 1117, describing central-battery wall and desk 
sets, together with their accessories, for meeting standard require- 
ments. This is a companion to bulletin No. 1116, issued a short 
time ago, on standard magneto sets and accessories. This bulletin 
describes and illustrates central-battery telephone sets to meet 
every condition of service, except where special treatment is needed. 
For these special cases, such as for mines, railways, etc., separate 
bulletins have been issued describing especially designed apparatus. 
' The newest bulletin contains thirty-two pages and is illustrated by 
many photographs and diagrams. 


THE WESTINGHOUSE ELECTRIC & MANUFACTURING 
COMPANY has recently closed a contract with the Universal Port- 
land Cement Company for motors to operate its No. 6 plant at 
Buffington, Ind. The motors will be of the “MS” mill type, having 
characteristics specially suitable for cement mill work, and they 
will operate on a three-phase, twenty-five-cycle. 440-volt circuit. The 
sizes range from five horsepower to 200 horsepower and the aggre- 
gate capacity is 11,500 horsepower. This plant will be the largest 
in the United States, having a daily capacity of approximately 12,000 
barrels, and will be electrically operated throughout: the various 
drives being of the latest development for cement-mill work. 


THE GENERAL ELECTRIC COMPANY, Schenectady. N. Y., 
has issued, among recent bulletins, one on the subject of direct- 
connected generating sets. These sets while originally designed 
to meet severe conditions of marine work. are also well adapted, 
and have been used extensively for both power and lighting in 
isolated plants, and as exciters for alternating-current generators in 
central-station work. The bulletin is No. 4804. Bulletin No. 4807 
illustrates and describes small plant alternating-current switchboard 
panels. In Bulletin No. 4808 there is a detailed description of the 
high-speed electric railway connecting Washington, D. C., with 
Baltimore, Md. The Company’s 4,500-volt oil-break switches are 
quite fully described in Bulletin No. 4809. The line of portable and 
stationary air-compressor sets are the subject of Bulletin No. 4810. 


THE UNITED STATES ELECTRIC COMPANY, New York and 
Chicago, has issued its Bulletin No. 101 describing the Gill selectors 
for telegraph service. The bulletin, which is not a catalogue or 
price list, gives a sketch of the development of selective calling, 
particularly with regard to telegraph and railway uses. The selector 
is described and its operation explained. The illustrations include 
diagrams of circuits arranged for the selector to be operated in 
telegraph service in various ways as may be desired. The selector 
requires no extra battery and will work with the local battery usual- 
ly employed. Furthermore, it will operate to call an office when the 
local battery is in so poor condition or the line in so bad adjustment 
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that the sounder call is useless. The bulletin also describes the 
telegraph answer-back and the automatic calling keys, auxiliary ap- 
paratus designed to secure uniform calling and prompt answers. 
The equipment for selector outfits to operate under the various ar- 
rangements described is conveniently grouped and designated by 
code numbers, 


BUSCH-SULZER BROTHERS DEISEL ENGINE COMPANY, 
St. Louis, Mo., has been organized by Adolphus Busch and was 
incorporated on January 26 with a capital stock of $2,190,000. The 
main business of the new corporation will be the building and sell- 
ing of the Diesel oil engine, and in the near future it will erect the 
most modern and complete plant of its kind in the world at a cost 
of about $1,000,000. While it is not yet decided upon, it is expected 
that the plant will be located at St. Louis. Mr. Busch has long been 
interested in the Diesel engine and Rudolph Diesel, the inventor, 
will be one of the directors of the new company. It was through 
the old American Diesel Engine Company that the Diesel engine, 
now manufactured by Adolphus Bush, purchaser of American Diesel 
Engine Company, was brought to its present high state of efficiency. 
As the engine now is, the average daily record of every electrical 
plant using it shows a cost of generation of less than one-third of 
a cent per kilowatt hour, taking a cost basis of three cents per gal- 
lon for crude or fuel oil. Another feature of the present Diesel 
engine is that the difficulty of reversal has been overcome, and 
now a marine type has been developed which runs equally well in 
either direction, and is easily reversed. All of the submarine boats 
of the French navy are equipped with engines of this type, and 
other countries as well are using them. The new company will 
provide itself with an adequate engineering staff, which is to be in 
charge of Max Rotter, now chief engineer of the Allis-Chalmers 
Company. Mr. Rutter has carte blanche in the matter of selecting 
his engineering staff, and will surround himself with the best of the 
experts in this line of work. The officers of company are: Presi- 
dent, Adolphus Busch; first vice-president, August A. Busch; second 
vice-president and general manager, James R. Harris. Directors 
are: Edward A. Faust, E. D. Meier, Robert Sulzer, Eugene Augert, 
Rudolph Diesel and Daniel N. Kirby. 


DATES AHEAD. 

National Independent Telephone Association. Annual conven- 
tion, Chicago, IIl., February $8, 9 and 10. 

Philadelphia Electric Show, Philadelphia, Pa.. February 13-27. 

Electric Jobbers’ Association, French Lick Springs, Ind., Febru- 
ary 15. 16 and 17. 

American Institute of Electrical Engineers, Mid-vear Conven- 
tion, Schenectady, N. Y., and Pittsfield, Mass., February 14, 15 and 
16. 

Minnesota Electrical Association. Annual convention, St. Paul 
Hotel, St. Paul, Minn., March 14, 15 and 16. 

Missouri Electric, Gas, Street Railway and Water Works As 
sociation. Annual meeting, St. Louis, Mo.. April 13, 14 and 15 

Iowa Electrical Association. Annual meeting, Davenport, Iowa, 
April 19, 20 and 21. 


RECORD OF ELECTRICAL PATENTS. 


Issued (United States Patent Office) January 24, 1911. 


982,248. FLEXIBLE CONDUIT. Abraham E. Chernack, Boston, 
Mass., assignor to Chernack Circular Loom Company, Boston, 
Mass. Filed December 20, 1909. Consists of an inner layer of 
tubular fabric, a waterproof layer above this, two spiral strips 
of dense insulating material and an outer tubular fabric. 


982,249. MACHINE FOR COVERING FLEXIBLE TUBING. Abra- 
ham E. Chernack, Boston, Mass. Filed April 4, 1910. Includes 
a mandrel over which the tubing passes during the covering 
process and means tor inoving the tubing along the mandrel. 

982,253. OIL SWITCH. Sears B. Condit, Jr., Boston, Mass. Filed 
March 16, 1909. Comprises a normally closed oil pan circuit- 
opening means co-operating with the pan and switch to prevent 
the opening of the pan until operated to open the circuit and 
means then operable to permit the opening of the oil pan and 
inspection of the switch. ° 

982,266. IMPEDANCE DEVICE. William R. Garton. Chicago, Ill. 
Filed November 11, 1907. The line wire is spirally coiled and 
about it is a conducting sheath connected to ground. 

982,269. AMUSEMENT DEVICE. Albert C. Grunwald. Maywood, 
IN. Filed September 12, 1910. An aeroplane carrying an elec- 
tric motor is made to move between two sets of tracks. 

982,274 to 982,276. PRINTING TELEGRAPH. Charles K. Jones, 
Kansas City, Mo. Filed September 2 and 14, 1909, and January 
17, 1910. The selecting contacts are arranged in the form of a 
sunflower and control primary and secondary relays that act- 
uate the printing magnets. 

982,280. LIGHT ATTACHMENT FOR FIREARMS. Clifford A. 


Lewis, Portland, Ore., assignor of one-half to Myron E. Hill, 


Salida, Colo. Filed December 18, 1909. A tubular attachment 
for a firearm contains a reflector at one end, a lens at the other 
‘and an electric lamp near the reflector. 


982,281. HIGH-TENSION-CURRENT PROTECTOR. Charles J. Lin- 
coln and Edgar E. Weil, New Orleans, La. Filed July §, 1908. 
Comprises a spark gap consisting of a pair of knife edges and 
a pair of needle points, one of the knife edges being adjustable. 

982,284. SAFETY DYNAMIC BRAKING SYSTEM FOR HOISTS. 
John S. McKee, Pittsburg, Pa., and James F. Schnabel, New 
York, N. Y. Filed January 8, 1909. In connection with the 
controller for a reversing motor is an electromagnetic switch 
which short-circuits the armature of the motor when the switch 
is de-energized. 

982,331. THERMOSTATIC DAMPER-CONTROLLING APPARA- 
TUS. Benjamin C. Wickes, Auburn, N. Y. Filed March 27, 
1908. Renewed June 23, 1910. An electromagnetic control 
for a spring damper regulator is governed by a thermostat. 

982,343. IGNITER FOR INTERNAL-COMBUSTION ENGINES AND 
ANALOGOUS PURPOSES. Henry W. Aylward, Brooklyn, N. Y. 
Filed April 1, 1907. A magneto with an adiustable core. 

982,345. CANOPY-SWITCH. Reuben B. Benjamin, Chicago, Ill. 
assignor to Benjamin Electric Manufacturing Company, Chicago, 
Ill. Filed December 28, 1907. A rotating snap switch is in- 
closed in the canopy and operated by a pull cord through a 
pulley, ratchet and pawl. 

982,346. ELECTRICALLY-OPERATED AUTOMATIC CUT-OUT. 
Peabody A. Brown, Denver, Colo. Filed December 20, 1999. A 
pair of coaxial solenoids has a reciprocating armature by which 
is moved a circuit-opening and closing slide bar. 

982.252. ELECTRIC SIGN. Arthur V. Diehl, Englewood. N. J. 
Filed December 321, 1909. To two vertical contact bars are ad- 
justably connected pairs of horizontal parallel contact strips 
between which the letters are secured and with which they 
make electrical contact. 


February 4, 1911 


982,362. MOTOR-CONTROLLER. Clark T. Henderson, Milwaukee, 
Wis. Filed May 14, 1910. A hoisting motor is automatically 
started when the load attains a certain weight and automati- 
cally stopped when the load is raised a certain distance. It fs 
then reversed in the same way. 

982,365. MOTOR-CONTROLLING DEVICE. Albert J. Horton, 
White Plains, N. Y., assignor to Cutler-Hammer Manufacturing 
Company, Milwaukee, Wis. Filed June 1, 1909. A resistance- 
controlling contact arm sweeps over a series of contacts under 


pneumatic control. 

982,367. MACHINE FOR GRINDING COMMUTATORS OF DYNA- 
MOS AND MOTORS. William H. Jordan, Brooklyn, N. Y., 
assignor to Jordan Brothers. Filed May 6, 1908. A frame sup- 
porting a shaft and grinding wheel is mounted on the main 
bearing of the machine to be operated on. The grinding shaft 
is driven through a flexible connection. 

982,377. DYNAMO-ELECTRIC MACHINE FOR MAINTAINING A 
CONSTANT ELECTROMOTIVE FORCE UNDER VARIATION 
OF SPEED. Matthew William Walbank Mackie, Ealing, Eng- 
land. Filed August 24, 1906. In combination with a work cir- 
cuit and a multipolar dynamo having a magnetizing winding on 
all its poles is a demagnetizing winding on some only of the 
poles, an accumulator in series with the demagnetizing wind- 
ing simultaneously supplying the work circnit and acting in 
opposition to the voltage of the dynamo through this winding, 
and a similar accumulator directly connected across the arma- 
ture to enable it to be charged at the required voltage of the 
machine while the other is discharging at a lower voltage. 


IAEA 


982,362.—-MOTOR CONTROLLER. 


982,380. ELECTRIC-POLE STAND. David A. Martin, Republic, 
Wash. Filed January 24, 1910. A sheath for the pole is per- 
manently set in the ground and has a clamping collar about its 
split upper end. 

982,407. ELECTRODE FOR FLAMING ARC LAMPS. Miner W. 
Allen and Wallace T. Conn, Lakewood, Ohio, assignors to 
National Carbon Company, Cleveland, Ohio. Filed April 23, 
1909. Has a wire extended through it from end to end and 
projected from the top, the projecting end being connected 
both mechanically and electrically to a metallic coating on the 
upper end of the electrode. 

982,419. ELECTRICALLY-OPERATED ORGAN. William B. Flem- 
ing, Los Angeles, Cal. Filed January 24, 1902. The great 
organ has a great wind box which is connected to the minor 
organs electrically. Contacts are closed on the exhaustion of 
the pneumatics and opened on their reinflation. 

982,420. ELECTRIC FURNACE. Carl Fredrik Jakob Forssell, 
Cleveland, Ohio, assignor to National Carbon Company. Filed 
July 20, 1908. A resistance furnace having a tubular body 
with a wall of resistance material. 

982,450. TELEPHONIC INSTRUMENT. Samuel L. Van Akin, Jr., 
Liverpool, N. Y. Filed March 10, 1908. A swiveling telephone 
Support contains switch operated by the turning of the support 
and carries a receiver and transmitter in proper position for 
immediate use. 

982,462. ELECTRIC INCUBATOR AND NURSERY. Adolf Beck- 
Strom, Lewistown, Mont. Filed March 11, 1909. Contains an 
electric heater controlled by a thermostatic device. 

982,470. ELECTRIC LAMP. James Oscar Camp, Jr., Jacksonville, 
Ala. Filed July 26, 1910. A double-filament incandescent lamp 
has one common terminal for the two filaments and separate 
terminals on the other end thereof. A limited longitudinal 
movement of the base by means of a rack and pinion connects 
either filament. 

982,473. SPARKER FOR EXPLOSIVE ENGINES. Earl Canedy, 
Chicago Heights, Ill. Filed February 8, 1905. Relates to details 
of construction of a spark plug. 

982,474. SPARK-PLUG. Earl Canedy, Chicago Heights, Ill. Filed 
March 16, 1905. A modification of the above. 
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982,493. ELECTROLYTIC CELL. Arthur S. Hickley, Manasquan, 
N. J., assignor to Como Electrical Company. Filed November 
25, 1907. The combination of a cell and a transformer and 
means whereby the heat developed in the core of the trans- 
former is used for warming the electrolytic cell. 

982,494. ELECTROLYTIC ALTERNATING-CURRENT RECTI- 
FIER. Arthur S. Hickley, Manasquan, N. J., assignor to Como 
Electrical Company. Filed June 26, 1908. Combined with 
electrolytic elements connected in opposition and a circuit pro- 
vided with translating devices bridging elements of like polarity 
are means for making and breaking the circuit. 

982,495. ELECTRIC TIME-ALARM FOR HOTELS, ETC. George 
M. Hinman, Lindsay, Cal. Filed December 16, 1909. Includes 
a main circuit-closing clock connected to auxiliary dials through 
the alarm and battery circuits. 

982,499. SPEEDINDICATING SYSTEM. Miller Reese Hutchison, 
Summit, N. J. Filed September 17, 1909. The method of de- 
termining speed or rates of work of an apparatus, both when 
driven forward and when reversed, consists in generating by 
induction alternating voltages proportional to the speed of such 
apparatus and in phase when the apparatus is driven in one 
direction, and out of phase when the apparatus is driven in the 
other direction, and compounding and measuring the voltages 


or currents of each set. 


982,611.—-TRAIN CONTROL SYSTEM. 


982,503. INCUBATOR-ALARM. William M. Kelly, Herkimer, N. Y. 
Filed July 1, 1909. An electric heat alarm controlled by the 


movement of a plunger. 
982,519. AUTOMATIC SAFETY DEVICE FOR ELEVATORS. 
Henry P. May, Kansas City, Mo., assignor to H. A. Stevens, 
J. W. Stephens and H. S. Julian, Kansas City, Mo. Filed 
December 26, 1908. The motor circuit of the elevator is closed 
by the elevator gates, so that when any gate is open the elevator 


cannot be operated. 

982,535, OUTLET-BOX. Clarence Rudkiewicz, Detroit. Mich. Filed 
August 8, 1910. An outlet box comprises a wall formed with a 
circular opening having a plurality of laterally extending 
notches, a tubular socket member adapted to receive a pipe 
at its outer end and having a reduced inner end to fit the open- 
ing and forming a shoulder to engage the outer face of the wall. 

982,536. SAFETY APPLIANCE FOR ELEVATORS. Henry W. 

Sayles, Peoria, Ill., assignor of one-third to Herva I. Waggoner, 
Peoria, Ill. Filed April 22, 1910. A vertical weighted cable 
connected to a circuit-breaker in the motor circuit passes all 
the doors of the elevator. When all doors are closed the cir- 
cult-breaker is pulled shut but in the event of any door being 
open the circuit-breaker is opened by the weight. 

982,546. LOCK-OUT PARTY-LINE TELEPHONE SYSTEM. Albert 
Swenson, Willmar, Minn. Filed March 22, 1907. Means are pro- 
vided whereby an operation at one of the telephones will lock 
out of listening communication all other telephones, except the 
telephone with which communication is desired, in combination 
with means whereby the telephones locked out of listening com- 
munication may be connected into speaking communication with 


the two connected telephones. 
982,549. ROTARY SNAP-SWITCH. George B. Thomas, Bridgeport, 
Conn., assignor to Perkins Electric Switch Manufacturing Com- 
pany, Bridgeport, Conn. Filed August 14, 1908. A rotary snap 
switch, having a base and stops with an operating spindle car- 
rying a crank arm, a latch bar pivoted to the crank arm, and 
adapted to engage the stops, a switch plate with which the latch 
bar is in sliding engagement and a tensioning spring between 


the spindle and switch plate. 
982.551. EXCESSIVE-ELECTRICAL-CURRENT ARRESTER. Ma 
rion E. Vaughn, Plainfield, Ind. Filed August 9, 1909. Includes 


im m 
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a main conducting wire, a carbon block on each side of it, 
insulation between the carbon blocks and wire so as to space 
the blocks from the wire, means for clamping the blocks and 
insulation to the wire, and a ground wire running from one of 
the carbon blocks to the ground. 
982,522. X-RAY TUBE. Harry F. Waite, New York, N. Y. Filed 
` January 25, 1906. Renewed May 13, 1910. Includes a secondary 
tube, a target in the main tube and one in the secondary tube, 
also a screen between one electrode and the target. 


982.557. REINFORCED GRID RESISTANCE. Henry J. Wiegand, 
Milwaukee, Wis., assignor to Cutler-Hammer Manufacturing 
Company, Milwaukee, Wis. Filed May 4, 1908. A grid resist- 
ance is reinforced with U-shaped strips having transversely-ex- 
tending ribs. 

982,563. TERMINAL OR LUG FOR ELECTRICAL CONDUCTORS. 
Chester R. Baird, New York, N. Y. Filed March 19, 1910. The 
lug is provided with threads for making the electrical connec- 
tion, and with a tapered chamber for engaging with the insu- 
lation. 

982,576. BATTERY. Harry William Darby, Winnipeg, Manitoba, 
Canada. Filed March 31, 1910. A V-shaped receptacle contains 
a V-shaped zinc electrode having its lower end dipped in mer- 
cury, a carbon electrode being located on the upwardly pro- 
jecting portion of the casing, this electrode being porous and 
containing one of the electrolytes, and an open ended porous 
insulator between the carbon and zinc electrodes, and resting 
on the projecting portion of the casing, the other electrolyte 
being between the carbon electrode and the casing. 


982,587. APPARATUS FOR PRODUCING AND UTILIZING ELEC- 
TRICAL EFFLUVIA. Leon Gerard, Brussels, Belgium, as- 
signor to Gerard Ozone Process Company. Filed August 
1, 1907. An apparatus for producing ozone from the oxygen 
of the air. 


982,637.—TELEGRAPH KEY. 


982,611. AUTOMATIC TRAIN-CONTROLLING MECHANISM. Niels 
Lang, Vancouver, British Columbia, Canada. Filed March 16, 
1909. The air valves of the train-controlling mechanism are 
operated by a set of electric relays. 


982,638. TELEGRAPHIC DOT-TRANSMITTER. Harry H. Smith, 
Brooklyn, N. Y. Filed June 22, 1910. A vertical vibrator over 
the regular telegraph key consecutively opens and closes the 
electric circuit for specified intervals of time. 


982,641. TELEPHONE MOUTHPIECE. Louis Steinberger, New 
York, N. Y. Filed June 20, 1910. The mouthpiece is so shaped 
that a legend plate may be securely clamped to it and held in 
position. 


982,651. PORTABLE ELECTRIC HAND-LAMP. Harlan P. Well- 
man, Ashland, Ky. Filed May 19, 1910. Has a hollow handle so 
that the plug and cord may be inclosed in it when the lamp is 
not in use. 


982,659. SYSTEM OF TELEGRAPHY. Robert L. Dean, Kansas 
City, Mo., assignor to Dean Rapid Telegraph Company. Filed 
February 1, 1908. Comprises a line wire, sources for supplying 
the same with positive and negative impulses, contact levers 
for controlling the duration of the impulses, embossed materia] 
for actuating the contact levers, reciprocable character-bearing 
members, electromagnets for actuating these, and a polarized 
relay in circuit with the electromagnets to control them, said 
polarized relay being controlled by the positive and negative 
impulses. 


982,693. INCANDESCENT-LAMP SOCKET. Frank E. Seeley, 
Bridgeport, Conn., assignor to Bryant Electric Company, Bridge- 
port, Conn. Filed May 25, 1908. A pull socket has a spindle 
carrying a contact piece, a ratchet for actuating the spindle 
and means for securing a pull chain. 


982,695. INDUCTIVE-MOTOR CONTROL. August Sundh, Yonkers, 
N. Y., assignor to Otis Elevator Company, Jersey City, N. J. 
Filed June 27, 1907. An alternating-current motor has an im- 
pedance coil in its circuit, a magnetic core movable into and 
out of the coil, and means for exerting a yielding outward pull 
on the core which is balanced by the magnetic pull of the coil 
on the core when the motor circuit is excited. this coil and its 
core being designed to control the speed of the motor by 
the variation of the impedance in the coil. 

982,729. POROUS-CUP ELECTRODE. Pierre J. Kamperdyke. New 
York, N. Y. Filed November 9, 1907. Renewed May 20,1910. A 
separating wall composed of a dense substantially non-porous 
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material forms an electrode for two fluid cells. The wall has 
a form presenting many small areas rendering it substantially 
permeable to the electrolyte. 


982,735. ELECTRICAL RESISTANCE. James F. McElroy, Albany, 
N. Y., assignor to Consolidated Car Heating Company. Filed 
May 18, 1910. A resistance is made with a rigid support com- 
bined with a fine wire wound on a comparatively soft cord of 
insulating material. 


982,738. INCLOSED FUSE. Charles R. Moellendorf, Seattle, Wash. 
Filed July 18, 1910. The fusible element is detachably con- 
nected to the cap elements of the fuse. 


982,751. GLOWER FOR ELECTRICAL INCANDESCENT LAMPS. 
Orlando M. Thowless, Newark, N. J. Filed May 1, 1908. Con- 
sists of a light-emitting body composed of tungsten and refrac- 
tory oxide covered with refractory metal. 


982,764. ELECTRIC-CONDUCTOR MOLDING. Sidney M. Burk, 
Philadelphia, Pa., assignor to Improved Moulding Manufacturing 
Company, Philadelphia, Pa. Filed December 9, 1907. Has a 
channel provided at intervals with relatively short undercut 
sections and with relatively short slots adjacent to the under- 
cut sections. 


PATENTS THAT HAVE EXPIRED. 


Following is a list of the electrical patents (issued by the 

United States Patent Office) that expired January 30, 1911: 

513,482. ANTINDUCTIVE CONDUCTOR. Horace F. Chick, Wa- 
tertown, Mass. 

513,507. UTILIZING ELECTRIC MOTORS FOR OPERATING MA- 
CHINERY. Carl Hoffman and Ernst Richter, Berlin, Germany. 

513,526. FIRE-ALARM TELEGRAPH SYSTEM. Michael J. O’Sul- 
livan, Baltimore, Md. 

513,533. COMMUTATOR. George A. Rollins, Chicago, Ill. 

513,534. SIGNALING SYSTEM FOR TELEPHONE CIRCUITS. 
John I. Sabin and William Hampton, San Francisco, Cal. 

513,537. SIGNALING SYSTEM FOR TELEPHONE TRUNK-LINES. 
Charles E. Scribner, Chicago, 111. 

513,545. CIRCUIT-CONTROLLER FOR REGULATORS. Barton B. 
Ward, New York, N. Y. 

513,564. ELECTRIC-WIRE CLEAT OR HOLDER. Albert W. Ful- 
ler, Saugus, Mass. 

513,587. ELECTRO-MECHANICAL DEVICE FOR BELLS, ETC. 
William O. Meissner, Chicago, 111. 

513,592. ANNUNCIATOR. Joseph H. McEvoy, Waterbury, Conn. 

513,593. ELECTRIC BELL. Joseph H. McEvoy, Waterbury, Conn. 

513,598. STARTER AND PROPELLER FOR ELECTRIC CARS. 
Ernest Schmidt and James Mendenhall, Chicago, Ill. 

513,599. GEARING FOR ELECTRIC LOCOMOTIVES. George W. 
Swartz, Florence, Ala. 

013,602. ELECTRIC FURNACE. Elihu Thomson, Lynn, Mass. 

513,611. DYNAMO-BRUSH. Wilfred H. Fleming, Bayonne, N. J. 

013,612. ELECTRICAL REGISTERING DEVICE. Friedrich von 
Hefner-Alteneck, Berlin, Germany. 

513,615. METHOD OF OPERATING ELECTRIC LOOM-SHUT- 
TLES. Levi W. Lombard, Saco, Me. 

913,626. AUTOMATIC RHEOSTAT. Carson J. Sturgeon. Erie, Pa. 

513,630. DETACHABLE ELECTRIC-WIRE-HOLDING DEVICE. 
Cornelius Beard, Brookline, Mass. 

013,720. TELEPHONE. Herbert S. Page, Somerville, Mass. 

513,725. ELECTRIC ARC LAMP. Frank A. Perret. Brooklyn, N. Y. 

513,729 and 513,730. TELEPHONE TRANSMITTER. Francis H. 
Richards. Hartford, Conn. 

513,775. ANNUNCIATOR. Manious Gari, Akron, O. 

513,777. ELECTRIC CONNECTION FOR RAILWAY RAILS. Al 
fred Green, Rochester, N. Y. 

513,796. AUTOMATIC CIRCUIT-CLOSER. Henry Lewers, Carson 
City, Nev. 

513.806. STOCK FEEDING AND HOUSING DEVICE. Oscar W. 
Mapes, Middletown, N. Y. 

513,829. ELECTRIC ALARM. David S. Schureman, Rockford, Ill. 

513,839. SYSTEM OF ELECTRICAL DISTRIBUTION. Charles H. 
Talmage, St. Louis. Mo. 

513,850. ELECTRICAL THEATRICAL APPLIANCE. Henry E. 
Waite, New York. N. Y. 

513,859. ELECTRICALLY-PROPELLED DRIVE-WHEEL. Carl G. 
Anderson, Lynn, Mass. 

513,894. SECTIONAL ELECTRIC RAILWAY. George W. Dem- 
mick, Lynn, Mass. 

513,895. POWER-TRANSMITTING MECHANISM FOR ELECTRIC 
LOCOMOTIVES. Mark W. Dewey, Syracuse, N. Y. 

513.910. STORAGE BATTERY. George B. Fraley, San Francisco, 
Cal. 

513,921. ELECTRIC ARC LAMP. Manuel R. Guiterrez and Milton 
T. Thompson, Jalapa, Mex. 

513,948. AUTOMATIC DAMPER-REGULATOR. Hosea F. Maxim, 
Norfolk, Va. 


513.949. CONNECTOR FOR ELECTRIC WIRES. Edward H. Mun- 


son, New Britain, Conn. 
513.956. ANNUNCIATOR. Frederick W. Ross, Boston. Mass. 


513.960. AUTOMATIC TELEPHONE SWITCH. Augustus C. 
Wheat, Chicago, I. 
11.400. SYSTEM OF ELECTRICAL DISTRIBUTION. William 


Stanley, Jr.. and John F. Kelly, Pittsfield, Mass. (Reissue). 
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THE THREE-RATE SYSTEM OF CHARGEN. 

In this issue will be found the first installment of an 
article dealing with the three-rate system of charging for 
electric power. Considerable attention has been devoted 
to the question of rates recently and this contribution by 
Mr. Hugo E. Eisenmenger will be found to throw consider- 
able light upon the whole subject and to make elear many 
points which must influence the entire question of rates. 
Mr. Eisenmenger has attacked the problem from the geo- 
metrical standpoint and his diagrams in three dimensions 
should be very helpful in forming a conception of the way 
in which the three elements of cost influence the total ex 
penses and the way in which these elements should enter 


into the fixing of rates. It also presents in a way more 


clear than any heretofore brought forward, the manner iy 
whieh any change in rates will affect the general relation 
of different classes of customers to the companies supplying 


the power, This paper will undoubtedly come to be recog- 


nized as a classie on this subject. 
One of the questions which is suggested by Mr. Eisen- 
menger’s contribution, but which is not diseussed in detail 


is in regard to the basis upon which profits should 


by him, 
be figured in the case of a public-service corporation. There 


are two principal ways in which the percentage of profits 


may be estimated. One of these is upon the amount of the 


investment, in Which case the percentage profit is simply 
the difference between the actual return and the percentage 
Which may be regarded as a proper interest return upon 
the capital. The other way of looking at profits is as a per- 
centage upon the total amount of business transacted, 

Which case it must be figured upon the basis of gross re- 
ceipts. Tf a certain percentage of profits is determined as 
a proper return to the stockholders, according to the first 
point of view this will be fixed as soon as the amount of 
capital is determined, Whereas aceording to the second point 
of view the amount of profits will vary with the amount of 


business transacted, In this case the opportunity for protits 


is an incentive for an inerease of business. 
In connection with the regulation of rates of public- 
the method of allowing protits 


utility companies by law, 
Mr. Eisenmenger 


may become of considerable importance. 
has assumed that profits are based upon the gross receipts 


of the company and that consequently these gross receipts 
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must bear a ratio to the cost of operation, including fixed 
charges, which involves the factor of profit. This simpli- 
fies very much the relation between rates and the expense 
of operation. 


ELECTRIC VEHICLES FOR 1911. 


The display of electric pleasure vehicles of numerous 
makes and types at the 1911 Chicago Automobile Show im- 
pressively demonstrates the magnitude to which this branch 
of the automobile industry has grown and the favor with 
which the public is receiving electrically propelled vehicles. 

The electric-vehicle manufacturers should be—and most 
of them are—prepared to admit that there is a field of use- 
fulness for the gasoline car in which the electric car does 
not trespass. However, with the higher standards of today 
that are governing electric-vehicle designing and construc- 
tion, this field has been materially reduced and the range 
of service and usefulness of the electric vehicle greatly 
broadened. In fact, round-trip suburban journeys of sixty 
to ninety miles are no longer unusual, given reasonably 
good road conditions. 

Absurd claims of mileage secured under ideal running 
conditions and at speeds so slow as to make them imprac- 
tical are a detriment to the advancement of the electric 
and not necessary to substantiate the claims of the electric 
for favorable consideration, as their mileage is ample to 
take care of all of the requirements of the average car 
user. 

The great variety of uses to which the commercial elec- 
tric vehicle is being put was strikingly shown at the Com- 
mercial Motor Vehicle Exhibition held in Chicago at the 
close of the Automobile Show ; for aside from the impressive 
exhibit of heavy trucks for carrying coal, and other heavy 
freight, there were ambulance wagons, fire engines, police 
patrol wagons, and delivery wagons designed for a wide 
range of uses. The important section of the exhibit space 
reserved for electric vehicles gave striking proof that the 
storage battery is making a bold bid for recognition, not 
merely in the field of pleasure vehicles, but also for heavy 
commercial work. 

In recent months a new battery has come into practical 
use and has had its influence upon the design and construc- 
tion of the latest models—an influence destined, no doubt, 
to increase with time. <A noticeable improvement has also 
been made in one of the standard batteries which insures 
lighter weight and greater life than heretofore. 

Perhaps the most marked impression left by the show is 
a sense of the high character of the mechanical work, both 
as regards the care and intelligence shown in the design 
and the excellence of the materials and workmanship. Brief 
descriptions of the technical features of a number of stand- 
ard electrice vehicles for 1911 appear on other pages of 


this issue. 
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THE STRETCHING OF A CONDUCTOR BY ITS CUR- 
RENT. 


In the January issue of the Journal of the Franklin 
Institute there is an article hy Mr. Carl Hering entitled 
‘The Stretching of a Conductor by its Current,” which is 
given in abstract in this issue. Mr. Hering gives reasons for 
believing that there is a force in a conductor tending to sepa- 
rate the longitudinal elements of the conductor. In a number 
of experiments which have been cited to demonstrate this 
fact, but which are not included in the abstract, the result 
obtained could in every case be explained by a transverse 
force such as is generally considered to act upon a conduc- 
tor when carrying a current in a magnetic field. The elec- 
tric motor forms the most apt illustration of this force. 

It is a well known principle that there is a foree upon 
every current-carrying circuit tending to make it move in 
such a direction as to inclose a greater amount of magnetic 
flux. A ring for instance is, when carrying a current, sub- 
jected to a force tending to increase its diameter, thus to 
stretch it, but this effect is readily accounted for by such 
a transverse foree as above mentioned. The case is analog- 
ous to the stretching of a hoiler by the pressure within, 
normal to the surface. 

In Ampére’s classical work upon the mutual action of 
currents he derived an expression for the force between 
any two elements of a circuit carrying current and in the 
case where these two elements are in the same straight line 
his differential expression does not reduce to zero, but indi- 
cates a repulsive force. Whether or not Ampére’s differ- 
ential expression is a correct one has never been demon- 
strated as it is impossible experimentally to measure the 
force between two elements of a circuit. In order for cur- 
rent to flow we must have a complete circuit and the action 
of the different elements of this complete circuit upon an 
element of some other circuit or upon themselves cannot 
be separated. While Ampére’s expression gives a correct 
result when integrated over an entire circuit, it is doubtful 
Whether it is correct for the individual elements. This is 
all the more apparent since Neumann and others have given 
other differential expressions which will also give correct 
results when integrated over an entire circuit and such an 
expression can be chosen so that the foree reduces to zero 
for two elements lying in the same straight line of flow. 

Viewing the matter from the standpoint of the conserva- 
tion of energy such a force as Mr. Hering stipulates would 
be possible if any motion resulting from the stretching 
force increased the magnetic flux linking the circuit, and 
thus induced a counter electromotive force corresponding 
If the application of 
such a proposed law is limited to cases in which the circuit 


to the amount of energy involved. 


is increased it would thus seem reasonable, but in the form 
given by Ampere the existence of such a repulsion does not 


depend upon the resulting form of circuit and must exist 
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in cases where the motion of the parts would not have any 


influence upon the flux. Since in this case no counter elec- 


tromotive force would be generated, there would seem to 
be a contradiction to the law of the conservation of energy 
and consequently we cannot believe that Ampére’s formula 
is in agreement with the facts. 

Since a moving charge is equivalent to an electrical 
current it might seem possible to determine the question 
here at issue by. experiments upon the particles constitut- 
ing cathode rays or the beta rays from radium. It might 
be possible to detect such repulsive forces in a stream of 
such charged particles. There is one way, however, in 


which this convection current may differ from the ordinary 


conduction current. This is owing to the fact that the 


cathode rays and the beta rays are made up of negative 


particles alone, or electrons. Electrostatic forces would 


naturally be expected to exist between these charges or 
electrons. In a metallic conductor carrying current, how- 
ever, it is believed according to the electron theory that 
both positive and negative charges are present, but that 


the current is due to the motion of the negative particles 


or electrons alone. Consequently no electrostatic forces 


would be called into play in this case, but any existing 
forces must be purely electromagnetic in character. In 
view of these conditions it does not seem possible to eluci- 
date the question brought up by Mr. Hering by any experi- 
ments upon charged particles in motion. 


ELECTRICAL EXPORTS FROM THE UNITED STATES. 
The trend of the electrical exports of the United States 
during the past year is excellently shown by tabulated data 
on another page of this issue. While the figures there given 
speak for themselves, some interesting facts that are not at 
once evident are brought out upon an analysis of them. 

From the annual totals of the last four years it is seen 
that the electrical exports in 1910 came within one-half 
million dollars of the record year 1907. This in itself is 
cause for gratification in view of the marked falling off that 
was experienced in the two intervening years. Had the first 
few months of 1910 been up to the strong level that was 
maintained throughout the rest of the year, there would 
have been established a new annual record. However, the 
present indications are that next year will develop some 
pleasantly surprising totals for American exporters of elec- 
trical products. 

A significant change in the character of electrical ex- 
ports has taken place in the last two years. Whereas the 
exports of machinery and heavy apparatus have always 
held the lead, in 1909 there developed a strong foreign trade 


in the lighter appliances, including chiefly telephonic equip- 


ment, so that during the past year the total of appliance 
exports exceeded not only the total machinery shipments, 
as it had in 1909, but even the record machinery total of 
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1907. The month of May, 1910, alone showed the high total 
of over one million dollars in apphance exports. 

These are simple but foreible tributes to the excellence 
of American telephone apparatus and point to our mastery 
of the world’s trade in that line. The telephone has re- 
ceived its greatest development in this country and now 
that the rest of the world is becoming acquainted with its 
value it must naturally look to American manufacturers to 
supply the best equipment. 

In the electrical machinery trade, on the other hand, our 
manufacturers have to meet the very sharp competition of 
German and other foreign makers. Even at that the ma- 
chinery exports to our neighbors, Canada and Mexico, have 
quite steadily increased. To some countries, however, no- 
tably Brazil, our machinery shipments have steadily de- 
creased during the last three years, whereas the appliance 
shipments have in the same period nearly doubled. A strong 
movement is now under way to combat the foreign trade in 
what should be our natural markets in South America and 
Central America. It is to be hoped that as an outcome of it 
our exports of electrical machinery will again be brought to 


the high level established in 1907. 


PUBLIC-SERVICE COMMISSIONS. 

At the meeting of the Western Society of Engineers, 
held February 1, an account of which appears on other 
pages of this issue, the question of the establishment of a 
public-service commission was presented in a paper dealing 
with this subject. 

Through logical reasoning it was shown that a publie- 
service company should be granted a monopoly in the city 
in which it operates; the effeets incident to competition 
and the uncertainty of the future would be eliminated and 
a corporation would not feel the necessity of accumulating 
surplus, which might be necessary under other conditions, 
However, to deal with the questions that might arise sub- 
sequent to the granting of a monopoly there should he 
established a commission composed of technical men. 


In the paper it was advocated that there be established 


a commission for each character of service so that a 


single commission would not have to be burdened with the 


problems of all utilities. It would seem that while this 


plan has several advantages, it would result in confusion 
and dissatisfaction due to each commission deciding ques- 


tions, no doubt fairly and honestly, but without regard to 


the decisions of other commissions. It of course happens 


that similar questions, particularly regarding rates and 
franchises, would come before the independent commis- 
sions and it is readily apparent that if conflicting decisions 
were rendered the results would be prejudicial to the object 
It is, however, generally agreed that a 


of the commissions. 
At present Illinois 


commission should be a state-wide one. 


has no State Commission. 
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American Institute Reception and Ball. 

For some years past it has been the 
custom for the American Institute of 
Electrical Engineers to hold an annual 
dinner, whieh has usually been made 
the occasion of some special feature. At 
the meeting of the Board of Directors, 
held on January 13, 1911, it was decid- 
ed that the annual function this year 
shall be in the form of a reception and 
ball, which will be held in the grand 
ballroom of the Hotel Astor, New York 
City, on Tuesday evening, February 28, 
1911, at nine o’cloek. 
tickets is $2.50 per person, which will 
include supper. Applications for tick- 
ets should be sent to Institute head- 
quarters, 33 West Thirty-ninth Street. 
New York City. accompanied by cash. 
or check payable to R. W. Pope. 

A prominent feature of this function 
will be the presentation of the past- 
presidents’ badges, and it is expected 
that most of the past-presidents will 
be present. The idea of conferring 
upon outgoing presidents of the Insti- 
tute a badge or insignia of office in 
commemoration of the services ren- 
dered by them to the Institute has been 
under consideration for over a year, 
and the proposed presentation is the 
result of the work of the special com- 
mittee appointed to consider and re- 
port upon the matter. 

——__~»--e__— 
The American Institute of Consulting 
Engineers. 

The annual meeting of the American 
Institute of Consulting Engineers was 
held at the Engineers’ Club, New York 
City, January 17. The following of- 
ficeers were elected for the ensuing 
vear: President, Alfred P. Boller; 
vice-president, Gustav Lindenthal; see- 
retary and treasurer, Eugene W. Stern, 
103 Park Avenue, New York City. 

Committees were appointed on ad- 
missions, on professional practice and 
ethics, and on legislation. 

——____»-»—____—- 
Pan-American Commercial Conference. 

A Pan-American Commercial Con- 
ference is to be held in Washington, 
February 13-18. It is estimated that 
the total attendance will be in the 
neighborhood of 600. 

Probably no one factor has con- 
tributed more to foreign countries tak- 
ing the lead over the United States in 
the amount of goods shipped into the 
Latin Ameriean republies than the sys- 
tem of credits to whieh American mer- 


The price of 


chants in a large degree have adhered, 
and this will be one of the chief points 
of discussion. 

This system is the outgrowth of a de- 
mand, generally, on the part of Ameri- 
ean merchants that goods be paid for 
before being shipped. While it does 
not prevail to the extent that it once 
did, it is still sufficiently in force to 
give competitive merchants in Germany 
and Great Britain, who are satisfied 
to receive payment upon delivery, a 
decided advantage over American ship- 
pers. 

eee Oo ae 
Minneapolis Rejuvenation of the Sons 
of Jove. 

A rejuvenation and joviation was 
held by the Sons of Jove, in Minnea- 
polis, on February 3. under the diree- 
tion of Henry C. Bentz, statesman for 
Minnesota, P. F. Lyons of Chicago, 
statesman-at-large, and E. D. Strick- 
land. 

Thirteen candidates were entered in- 
to the order and after the initiation. 
which took place at the Roval Arcan- 
um Hall, a well prepared dinner was 
served at the Kaiserhof. Henry Bentz 
was toastmaster at the dinner and there 
were present about thirty members in 
all. C€. L. Pillsbury made an excellent 
address on the closer co-operation of 
electrical men throughout the country, 
and particularly in the Northwest, 
where it seems to be needed at the pres- 
ent time. Following this, all members 
were called upon for one-minute talks. 

————_—____3--o____— 
Train Dispatching by Telephone on 
Chicago & Western Indiana Railway. 

Following the lead of many of the 
largest railroads in the United States, 
which have decided that the telephone 
has greater advantages in the way of 
safety, speed and economy than the tel- 
egraph for the important work of train 
dispatching, the Chicago & Western In- 
diana Railway has just ordered a com- 
plete equipment of railway telephone 
material, The new dispatching system 
will cover the entire line of this road 
and of the Belt Railway of Chieago. 

There will be three cireuits. One is 
the train-dispatehing wire of the Chi- 
cago & Western Indiana lines, another 
the train-dispatching wire of the Belt 
Railway and the third a message cir- 
euit paralleling the train-wire cireuit 
of both roads. A total of fifty-five wav- 
station telephone outfits and 104 se- 
lector outfits will be provided. 
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Wires are now being strung by the 
railroad company. The best grade of 
copper wire is being used. The se- 
leetors to be furnished with this equip- 
ment are the new Western Electrice lo- 
cal-battery type, which are being used 
extensively by a number of the large 
truck lines. 

—_—__~>-e____ 
Electrical Exports for December and 
for the Year 1910. 

The Bureau of Statisties of the De- 
partment of Commerce and Labor. 
Washington, D. C., has completed its 
monthly summary of the imports and 
exports of the United States for De- 
eember, 1910, and therefore also its an- 
nual summary for the calendar year 
1910. From these statistics the follow- 
ing facts are taken relative to the elec- 
trical exports. 

The figures for the month of De- 
cember did not differ very greatly from 
those of the preceding month, but were 
a marked improvement over those of 
a vear ago. The year as a whole 
showed a resumption of exports near- 
ly to the reeord total of 1907. In fact, 
the exports of electrical appliances 
(chiefly telephone equipment) broke 
all previous annual records. The com- 
parative monthly data are clearly 
shown by the following table of values 
of electrical exports for the twelve 
months of 1910 and for December. 
1909 : 


Total 
Electrical Eleetrieal Electrical 


Month Appliances Machinery Exports 
December, 1909..$ 681,868  $461.149 $1,143,917 
January, 1910.,.. 621,469 565,838 1,187,307 
February, 1910... 607.359 331,136 938,495 
March, 1910...... 783.371 699,261 1,482,632 
April, 1910....... 959,156 484.658 1.443.844 
May, 1910........ 1,825,549 HN4,438 1,710,487 
June, 1910....... 902,593 556,202 1.488,795 
July, 1910........ 839,059 745,419 1,584,478 
August, 1910..... 852,95% TN, TAO 1.561.115 
September, 1910.. T62,152 BTN, 246 1.340.395 
October, 1910..... TSO,253 514,184 1,294,417 
November, 1910.. | 884,326 612,007 1,496,333 
Ttecember, 1910... 826,153 646,639 1,472,522 


The comparative totals for the last 
four vears are shown by this interest- 
ing table: 


Total 
Electrical Electrical Electrical 
Year Appliances Machinery = Exports 
J907 tt eeas ney s $7,795,545 $9,735,230 $17,460,775 
JYO Jacko SS ews 5,657,008 6,156,722 12.613.730 
E EE 7.163 S04 5,903,746 12,027,550 
THEW: hae wees 9,544,458 7,156,688 17,001. 126 


Referring again to the detailed fig- 
ures for the month of December, 1910. 
a list of the principal countries to which 
electrical products were sent, together 
with the value of these exports, is 
given below: 


Electrical Electrical 


Exported to Appliances Machinery 


United Kingdom ,,.............. $ 49.050 $ 52,516 
CA a ia aaa ana oe 247.313 144,949 
MENICO eeart uude deans aea 90.274 154.018 
C aale a a a or 50,439 7,36 
Brzi asks ose aie zeny Sather se 169.110 24.850 
GU est ea td GS ae alle eae ae as 3a, 562 105,540 
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John Ambrose Fleming. 

A study of the career of John An- 
brose Fleming, the subject of this sketch. 
reveals a character of extremely useful 
versatility. Here is a man who ìs not 
only patient, methodical and practical 
in research, but also brilliant in in- 
struction and in the elucidation of high- 
ly technical problems for the enlighten- 
ment of those less gifted. He is also the 
masterful leader and executive, and a 
combination of these three rare qualities 
mark him as a distinguished man among 
men of scienee and accomplishment. 

John Ambrose Fleming was 
born at Lancester, England. 
November 29, 1849, the son 
of the Rev. James Fleming. 
D. D. He entered University 
College School, London, at an 
early age and later prepared 
for the profession of engi- 
neering at University College. 
from whieh he graduated in 
1870 as Bachelor of Science. 
He spent two years as a stu- 
dent at the Normal School of 
Science at South Kensington. 
In 1873 and 1874 he was a 
demonstrator in the labora- 
tories in the Royal College of 
Chemistry, as well as private 
assistant to the late Sir Ed- 
ward Frankland. Upon the 
founding of the Physical So- 
ciety of London he read the 
first paper presented before 
that body, on the subject of 
‘The New Contact Theory of 
the Galvanie Cell.’’ In 1874 
he was appointed science mas- 
ter and special lecturer of 
physics and chemistry in the 
Military Department of Chel- 
tenham College, resigning 
early in 1877 to enter Cam- 
bridge University. 

While continuing his post 
graduate studies in the Cavendish Lab- 
oratory he earried on a long line of re- 
search work, designing a special form 
of Lridge and making an elaborate in- 
vestigation and report upon the Brit- 
ish Assoeiation’s standards of resist- 
ance. 

He was elected successively Exhibi- 
tioner in Natural Science, 1877. at St. 
Johns College and also Foundation 
scholar of the College in 1879, also 
ered Wright's Prizeman 

tughes Prizeman, the last being 
a special award annually conferred upon 


the Foundation Scholar who had most 
distinguished himself in mathematics 
and natural philosophy. 

In 1879 Professor Fleming took the 
degree of Doctor of Science in the Uni- 
versity of London, and the degree of 
Bachelor of Arts at Cambridge Uni- 
versity. In 1880 he was appointed Uni- 
versity demonstrator in mechanies and 
applied science. When University Col- 
lege at Nottingham was opened in 1881, 
Dr. Fleming was selected as the first 
occupant of the newly-founded ehair of 
mathematies and physies. It was in this 


JOHN A FLEMING, 
Hughes Gold Medalist for 191v. 


year that he resigned his professorship 
in order to move to London where upon 
the organization of the Edison Electric 
Light Company, in 1882, he was appoint- 
ed electrical engineer. On the amalga- 
mation of the Edison and Swan inter- 
ests in 1883 he beeame advising electri- 
cian to the new concern and was nat- 
urally connected prominently with the 
introduction of incandescent lighting. 

In 1885 he was appointed to the new- 
ly created chair of electrical engineer- 
at University College, at London, in ad- 
dition to continuing his other profes- 
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sional work. Since 1885 he has been 
engaged in laborions research work and 
in many notable investigations. 

When the friends of the late Sir John 
Pender endowed a memorial chair of 
electrical engineering at University Col- 
lege, London, in 1897, it was with the 
eondition that Dr. Fleming occupy the 
Pender chair of eleetrical engineering. 

His interest in popular education re- 
sulted in the establishment of the Mor- 
ley Memorial College, Waterloo Bridge 
Road, London. Sinee 1899, Dr. Flem- 
mg has been scientific. advisor of the 
Marconi Wireless Telegfaph 
Company, and of late he has 
held tne post of department 
editor for electricity in eon- 
nection with the eleventh 
edition of the Eneyeclopedia 
Brittanica. To this work he 
has contributed no less than 
twenty-five articles. He is 
the author of many scientific 
papers which have led to the 
establishment of standardiz- 
ing laboratories. His paper 
on **Photometry of Electric 
Lamps’? was awarded the 
Institution Premium by the 
Institution of Electrical En- 
gineers of Great Britain. 
His Cantor lectures at the 
Society of Arts have been 
widely translated and re- 
published. 

«At the anniversary meeting 

of the Royal Society. held in 
Londcn, November 30, 1910, 
he was presented with the 
Hughes gold medal. 

Dr. Fleming was elected a 
Fellow of St. Johns College, 
Cambridge, in 1883, a Fellow 
of University College, Lon- 
don, in 1884, and a Fellow 
of the English Royal Society 
in 1892, He is also a mem- 
her of the Royal Institution of Great 
Britain and has been vice-president of 
both the Institution of Electrical En- 
gineers and the Physical Society of 


London. 
—~ —~dee— — - 
New York Central Extends Electric 
Service. 


The electric service on the Hudson 
River division of the New York Cen- 
tral, has now been extended to Hast- 
ings, N. Y. This shortens the running 
time between the Grand Central Sta- 
tion and Hastings by two minutes. 
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Chicago Electric Club. 

The meeting of the Chicago Electric 
Club on Wednesday, February 1, was 
devoted to the election of officers for 
the ensuing year and to miscellaneous 
business. The slate proposed by the 
nominating committee was unanimously 
carried, the following officers being de- 
clared duly eleeted: President, Homer 
E. Niesz, general manager, Cosmopoli- 
tan Electric Company; vice-president, 
C. A. Howe, district manager, Holo- 
phane Company; secretary, 
Obright, contract agent, Sanitary Dis- 
trict; treasurer, Otis B. Dunean, J. 
Lang Electric Company. For the Board 
of Managers: J. W. Mabbs, H. A. 
Mott, A. L. Millard, George H. Jones 
and W. R. Bonham. 

Brief remarks, appropriate to the oc- 
casion,-were made by the retiring and 
incoming officers. The report of the 
treasurer shows the Club to have a bal- 
ance on hand of $3,260 as compared 
with $2,094 last year. Fifty-one new 
members were added during the year, 
making a total of 332 active members 
as compared to 423 last vear. 

A vote of thanks was extended the 
Guarantee Electric Company and E. R.. 
Rockwell and Edwin H. Frank of that 
firm for their assistance during the 
year in sending out the weekly notices 
of meetings. 

——ee 
Industrial Accidents. 

Industrial accidents in ‚the United 
States take an annual toll of life and 
limb far exceeding the killed and 
wounded of several great military cam- 
paigns, says John Calder in a paper 
read before the American Society of 
Mechanical Engineers. The yearly mor- 
tality is over 30,000, and the non-fatal 
injuries inflicted will roll up the total 
by at least an additional 2,000,000. 
Prevention is the theme of the paper, 
which analyzes the causes of those ac- 
cidents regarded as preventable and 
describes various devices for guarding 
equipment and processes, drawn chiefly 
from the writer’s experience in plant 
management. Mr. Calder considers 
that one-third of the present rate of 
mortality can and should þe eliminated 
by such devices. 

The causes of preventable accident 
are, in Mr. Calder’s belief, chiefly ten— 
ignorance, carelessness, unsuitable 
clothing, insufficient lighting, dirty and 
obstructed workplaces, defects of ma- 
chinerv and structure, and absence of 


N. F. 


safeguards—and with each of these he 
deals in turn, showing how they may 
be eliminated. Engineers are largely 
responsible in these cases, since to 
them usually falls the control of sueh 
plants, and the matter should be made 
one of scientific study by them. 

Safeguards, where at all possible, 
should be constructed of metal to se- 
eure durability. Reinforced steel mesh 
work is preferred by the author for all 
but the heaviest machinery. It is su- 
perior to guards of opaque material. 
since it permits easy inspection with- 
out detaching the safeguard and inter- 
feres as little as possible with lighting 
conditions. In steel mills, foundries 
and heavy-work plants of various de- 
scriptions, where the wear and tear of 
equipment is very great, nothing but 
strong castings or steel plate work 
should be used for the majority of the 
guards. It is the practice of the author 
to have all safeguards readily distin- 
guished by painting the body of them 
vermillion and the reinforced edges 
black. This allows executives to de- 
tect at a glance in going through the 
shops a displaced or defective guard, 
such parts being often small in area, in 
inconspicuous places, and liable to be 
overlooked. = 

— eoe 


Toronto Dinner. 


The Toronto Electrie Light Com- 
pany’s employes held their annual din- 
ner on Friday, February 3. Charles 
Moseley, chief engineer of the steam 
plant, presided. Toasts were responded 
to by William Dent for the wiremen, 
Thomas Wright for the plant employes. 
Eugene Creed for the salesmen. and 
W. F. McCann for the engineers. 

The entertainment was furnished by 
Messrs. Gaiger, Dayton, Bedford, 
Buckley, Levison, Jackson, Ellis, Smith 
and Pace, all employes of the Company 
with the exception of Mr. Dayton. 

eoe 


New Zealand Hydroelectric Projects. 


A bill has been enacted into law in 
New Zealand authorizing the govern- 
ment to establish three hydroelectric 
plants, each to develop 10,000 horse- 
power, ach locality coneerned— 
Auckland, Christehureh and Welling- 
ton— has already a municipally owned 
electric lighting plant using coal at 
about $5,000 per ton, and the govern- 
ment projects will come into competi- 
tion with these. 
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Philadelphia Electric Show. 

It is believed by the managers that 
the Electrie Show to be held in Phila- 
delphia, February 13 to 27, will form 
one of the most complete exhibitions of 
this character ever held. 

The three great electric public-service 
corporations in the city, the Philadel- 
phia Eleetrie Company, the Philadel- 
phia Rapid Transit Company and the 
Keystone Telephone Company, are tak- 
ing an active part in the exhibition, 
and the City of Philadelphia will also 
have an exhibit. The great educational 
institution of the state—the University 
of Pennsylvania—will have an exhibit, 
as Will also the historie Franklin Insti- 
tute, the Spring Garden Institute, and 
the International Correspondence 
The Philadelphia Electrical 
Contractors’ Association will exhibit as 
an association. Over fifty companies 
have already taken space. 

Philadelphia is praetically an un- 
touched field for the eclectrie vehicle, 
for both commercial and pleasure pur- 
Many new agencies recently es- 
tablished are enthusiastic over future 
prospects, and it is expected that many 
types of these up-to-date cars will be 
shown in the exhibition. 

—_—_—___»--e—-_—_ 
New Detroit-Ann Arbor Branch of the 
American Institute. 

At an enthusiastie meeting held at 
the Hotel Tuller in Detroit, Mich., 
January 28, a new branch of the Amer- 
lean Institute of Electrical Engineers 
was organized. The initial membership 
of forty-eight is divided between De- 
troit, Ann Arbor and Jackson. Meetings 
will be held once a month, alternating 
between Detroit and Ann Arbor. The 
following officers were elected: chair- 
man, C. L. de Muralt, professor of 
electrical engineering at the University 
of Michigan; vice-chairman, H. M. 
Browne of Detroit; secretary-treasurer, 
B. F. Bailey, Ann Arbor; assistant see- 
retary-treasurer, J. J. Woolfenden, De- 
troit. 

The next meeting will be held in Ann 
Arbor, and will be of a social nature, 
the prineial feature being a dinner 
given by the Ann Arbor members to 
those of Detroit, Jackson and else- 
Where. After dinner Professor de- 
Muralt, the newly eleeted chairman, 
will give an address on ‘‘Some Recent 
Aspects of Railway Electrification.” 
All close enough to Ann Arbor to at- 
tend are cordially invited. 
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Light, Heat and Power Plant for the Moody Bible Institute. 


A Well Designed Central Plant for a Group of Buildings. 


The Moody Bible Institute, of Chi- 
cago, is just celebrating twenty-five 
years of continuous and sucessful work 
in training men and women of all de- 


nominations for missionary, evangelical 
From modest 


and ministerial work. 
beginnings this Institute has extended 


its influence until now thousands of 


its former students are engaged in ac- 
tive religious work in all parts of the 
world. Coincident with the extension 
of its influence and activities there has 
been a necessary increase in the phys- 
ical equipment of the institution. Ad- 
ditional buildings have been acquired, 
enlarged and rebuilt, until now the 
Moody Bible Institute occupies most 
of the block along La Salle Avenue be- 


VIEW IN BOILER ROOM. 


tween Chicago Avenue and Chestnut 
Street. 

Comprised in the present group of 
buildings is the well known Moody 
Church at the corner of Chicago and 
La Salle Avenues; the main building 
and men’s department containing the 
offices, library, lecture and dining 
rooms, as well as part of the men’s 
dormitories: the women’s department 
and dormitories scattered through sev- 
eral buildings; and a building for 
musie studios, meeting rooms, ete. A 
good idea of the arrangement of all 
this group of buildings mav be obtained 
from the accompanying plat. 

In March, 1909, the Moody Bible In- 
stitute decided on plans for the erec- 
tion ‘of several new buildings. as the 


buildings then is use had become in- 
adequate to the greatly increased num- 
ber of students. As a central heating 
plant was contemplated, it was sug- 
gested to combine with it the genera- 
tion of current for- the lighting and 
power requirements of all the build- 
ings. After considerable investigation 
the economy of this plan secured its 
adoption. It was required that the 
central plant be so built as to be cap- 
able of supplying all the heat, light 
and power needs of all the existing and 
contemplated buildings of the Insti- 
tute. 

As the main building was the most 
centrally located in relation to the fu- 
ture buildings, it was decided to take 


out its old heating plant and remodel 
the basement in order to provide space 
for the new boilers and engines. This 
building is 100 feet deep and 120 feet 
wide and five stories high; it has a 
court thirty feet square in the center. 
The west half of the basement was ex- 
cavated as much as the building foot- 
ings would allow, whieh was from 
three to four feet below the old base- 
ment floor line and, as that alone did 
not give sufficient headroom for the 
boilers, the floor above the latter was 
raised another three feet. On the main 
Hoor is the office and library, while the 
upper floors serve for sleeping rooms. 
It was therefore required that the plant 
should be absolutely free from vibra- 
tion and that it should not interfere 


with the main purpose of the building. 

The new floor above the boilers was 
made of terra-cotta tile and concrete 
in order to make it fireproof. The 
boiler and engine-room floors are of 
concrete. The basement walls are of 
stone and brick, the inside partition 
walls are of plastered tile. The engine 
and boiler rooms are both of the same 
size, 42 feet wide by 48 feet long. The 
ceiling of the engine room is eleven feet 
high and the boiler room is fifteen feet 
in the clear. There are windows on 
three sides of the space so there is 
plenty of air and light. 

The boiler equipment consists of 
three 72 inch by 18 foot Kewanee re- 
turn tubular boilers built to operate 


MAIN SWITCHBOARD. 


on 100 pounds of steam if desired. 
They are built of one-half-inch steel 


plate with butt double-strap seams 
and quadruple-riveted shells. There 
are seventy four-inch tubes in each 


boiler. These boilers are provided with 
standard water columns, and = gauge 
glasses, pop valves, low-water alarm 
devices, and ten-ineh illuminated dial 
steam gauges. The boilers are set in 
the standard brick setting, with the 
bottom of shell 5.5 feet from the floor 
line. 

The furnace equipment consists of 
three Burke extension furnaces hav- 
ing approximately thirty square feet 
of grate each. The smoke flues and 
stack were designed to accommodate 
a fourth boiler for future demands; the 
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stack is fifty inches inside diameter 
and 125 feet high, built of steel and 
lined with two-inch Vitrobestos. 

As the boiler-room floor is about ten 
feet below the alley level, this afforded 
an opportunity to build a large coal 
vault underneath the alley so the coal, 
which is all delivered by team, can be 
weighed on the wagon scale and then 
dumped down through manholes into 
the storage bin below. A motor-driven 
ash hoist is also located in this coal 
vault. 
= Water is supplied to the boilers by 
means of two 7.5 by 4.5 by 10-ineh 
Deane horizontal duplex feed pumps; 
these pumps are bronze-fitted through- 
out and take their suction from the 
feed-water heater. The open feed- 
water heater is of 700-horsepower ca- 


pacity and was furnished by W. 
l 
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PLAT OF BUILDINGS. 


Baragwanath & Son, as well as the 
closed heater, which furnishes the hot- 
water supply for the various build- 
ings. The open heater delivers the.feed 
water to the feed pumps at 200 to 210 
degrees Fahrenheit. Both the heaters 
take the exhaust steam from the ex- 
haust main by absorption, as the steam 
does not pass through the heater. The 
feed-water heater is supplied with 
water from the city main, the heating 
returns, and the high-pressure traps 
on the main steam-header drain and 
traps on the separators. 

The main steam header is twelve 
inches in diameter and was made as 
short as possible. The main supply 
header which runs over the boilers is 


of ten-inch diameter. The boilers are 
connected to this by means of five-inch 
bends; each of these boiler connections 
has been provided with a gate valve 
at header end and one of Erwood's re- 
versible non-return valves. The en- 
gine leads are taken from the main 
header to large receiver separators in- 
stalled directly on the throttle valves 
of the engines. A three-inch connec- 
tion is taken from the main header and 
run over the pumps, from which each 
pump takes its steam supply independ- 
ently. 

The exhaust pipe from the engines 
is run in a trenclr in the floor, which 
is provided with an iron cover. This 
exhaust is run over to the large oil 
separator and from there to the heat- 
ers and to the roof. A twelve-inch eon- 
nection is taken off hetween the heat- 
ters for steam supply to the heating 
svstems of the various buildings. 
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direct system; these are supplied now 
from the main heating supply lines. 
Thus there are three different kinds of 
heating all working very satisfactorily 
from one supply main and on a vacuum 
return line. 

Each building has a dip meter, made 
by the American District Steam Com- 
pany, connected into its return line to 
weigh the condensation coming back, 
for which a charge is made bv the 
central plant. In the case of the small 
single-pipe systems a trap was installed 
hetween the meter and the radiators 
to insure that only water came back 
through the meter. The large meters 
are provided with double-pipe condens- 
ing coils to cool the returns so that 
only water is passed through the me- 
ters. 

There have been installed two 8 by 
12 by 12-inch single-cylinder vacuum 
pumps, either one of which will take 


GENERAL VIEW OF ENGINE ROOM. 


From the end of the main high-pres- 
sure header a live-steam connection is 
made through a pressure-reducing 
valve, which reduces the steam pres- 
sure from 125 pounds on the header 
to 60 pounds. From here a sixty- 
pound steam line is run to the church 
building to supply heat to the blast 
heating coils and to run the old fan 
engine, as the main part of the church 
is heated in this manner. There is a 
second pressure-reducing valve in the 
engine room which reduces the pres- 
sure of the live steam from sixty 
pounds to zero for an additional sup- 
ply of steam to the vacuum heating of 
the new buildings. Several of the old 
buildings are heated by the single-pipe 


care of the entire heating system. All 


piping for the engines and aux- 
iliaries is confined to the engine 
room, all returns from the vacu- 


um heating systems in the vari- 
ous buildings are brought back to 
the vacuum pumps in the engine room 
and discharged back into the feed- 
water heater. The entire power pip- 
ing was done by W. A. Pope, of Chi- 
cago. Most of the valves, pipe and fit- 
tings were furnished by the Crane Com- 
pany. 

There is one 6 and 10 by 8.5 by 12- 
inch hortizontal duplex tandem-com- 
pound house pump, which takes its 
supply from the city main through & 
large filter and discharges direct 
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to the two roof tanks. One of these is 
a 10,000-gallon tank on the roof of the 
building where the plant is located 
and one a 5,000-gallon tank on the roof 
of the new women’s building, the two 
tanks being cross-connected in the 
basement. A motor-driven centrifugal 
pump of 125 gallons per minute capac- 
ity has been installed in the new build- 
ing as an auxiliary house pump to be 
used in case the steam-driven house 


pump is out of service. 
In the plant there was also installed 


' for ten minutes. 
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ed to a Westinghouse 75-kilowatt 250- 
volt generator, running at 275 revolu- 
tions per minute. 

The generators are of the three-wire 
type and provided with balancing 
coils of ample capacity to carry an un- 
balance of twenty-five percent of full- 
load current continuously, and full 
load on one side of the system with 
no load on the other without injury 
Current is delivered 


to the switchboard by means of cables 
run in Galvaduect conduit under the 
floor; from here it is distributed to 
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by a magnet-control drum machine lo- 
cated in the basement. 

Mounted on the wall of the boiler 
room is a draught gauge, CO, recorder 
and on the flue above is a high-reading 
pyrometer. Above the engineer’s desk 
is a set of steam, vacuum and water 
gauges. Readings are taken regularly 
from the hot-water meter in the boiler- 
feed line, the return meters, and watt- 
hour meters, from which menthly rec- 
ords are kept of the statin output 


and operating costs. f 
In the basement of the new building 


an eighty-four-ineh Jewell , vertical 
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pressure filter, which purifies the city 
water before it enters the buildings and 
the boilers. As the basement drains 
are all below the sewer level, a small 
motor-driven bilge pump was installed 
in the plant. 

All the light and power for the vari- 
ous buildings is furnished by the cen- 
tral power plant, in which there were 
installed two engine-driven generating 
units. The large engine is a Ball 17 by 
20-inch horizontal, single-cylinder, side 
crank, corliss-valye engine, direct- 
connected to a Westinghouse 150-kilo- 
watt, 250-volt, direet-current genera- 
tor, running at 200 revolutions per 
minute. The smaller engine is a 14 by 
14-inch similar engine direct-connect- 
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PLAN OF ENGINE AND BOILER ROOM. 


the various buildings by cables run in 
conduit on the basement. ceilings. Two 
and three-wire circuits are run for pow- 
er and light respectively. 

The switchboard consists of four 
panels, two for the machines and two 
for the feeders, with a voltmeter on a 
bracket at the side. The board is made 
of two-inch oiled slate, bolted to a sub- 
stantial angle-iron frame. All connec- 
tions on the rear are made of copper 
bars of large carrying capacity. The 
switchboard and all of the wiring sys- 
tem was installed by Kohler Brothers, 
of Chicago. 

In each of the new buildings there is 
installed an Otis electric passenger 
elevator of 2,500 pounds capacity, run 
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just being built there will be a large 
dining room seating 600 people and 
in the rear a large kitchen. In a small 
room off this kitchen there is a three- 
ton motor-driven refrigerating machine 
which is used to cool the ice boxes and 
the drinking water which is circulated 
through the buildings by means of a 
separate pipe from the other hot and 
cold water. 

The steam and electrical work for 
this complete plant was designed by 
and erected under the supervision of W. 
A. Blonck & Company, consulting en- 
gineers, Chicago; H. A. Seward was 
the engineer in charge of the work. H. 
B. Wheelock was the architeet for all 


the new buildings. 
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THE PUBLIC AND THE PUBLIC- 
SERVICE CORPORATION. 


DISCUSSED AT MEETING OF WESTERN So- 
CIETY OF ENGINEERS, 


At the meeting of the Western So- 
ciety of Engineers held in Chicago 
Wednesday evening, February 1, 1911, 
in the rooms of the Society, a paper en- 
titled ‘‘The Public and the Public-Serv- 
ice Corporations,” by John M. Ewen 
and A. Bement, was presented by the 


latter. President O. P. Chamberlain 
presided. 
THE PUBLIC AND PUBLIC SERVICE CORPO- 


RATIONS. 


In the past it has been the disposition 
of the average citizen to feel that compe- 
tition in public utilities is desirable. It is 
not strange that this is so, as he has found 
by experience with those purchases which 
contribute so largely to household and busi- 
ness operation, that competition is benefi- 
cial to him, and it is usually difficult to 
realize that conditions controlling the re- 
lation between buyer and seller are quite 
different when public utilities are concerned. 
Experience has demonstrated that compe- 
tition between public utility corporations 
has, in most instances, resulted in an in- 
creased cost of service to the consumer. 
This is natural, because if two gas or wa- 
ter companies are in competition, it neces- 
sarily follows that they will each have pipes 
for the supply of their commodity in every 
street of the territory served. Thus, we 
have two sets of equipment supplying cus- 
tomers on the same street. when one would 
have answered. While temporarily a cus- 
tomer may, under some circumstances, reap 
benefit from such competition, eventually 
he must pay for the duplication of service, 
because rates eventually cover the cost of 
duplication. But competition is an eco- 
nomic error that should never be permitted, 
because there are other methods for the 
protection of the public which may readilv 
be made available. If it is conceded that 
competition is no longer desirable, it neces- 
sarily means that the public service corpo- 
ration: shall be granted exclusive rights, or, 
in other words, be given what is generally 
understood as a monopoly. This being true, 
it is necessary that the authority under 
which the corporation may operate shall 
properly define its duties and privileges, 
also that problems affecting the detail re- 
lations of one with the other shall be dealt 
with adequately, as they arise. If a mo- 
nopoly be granted a corporation, the effects 
incident to competition and the uncertainty 
of the future are eliminated. This being 
true, it should follow that a corporation 
would not feel the necessity of accumulat- 
ing profits, which might be necessary under 
other conditions. This would tend toward 
service being sold at cost, which, of course, 
includes fixed charges, sinking fund, in- 
surance, taxes, interest, dividends, etc., hav- 
ing in mind that dividends and interest are 
just as much cost as is labor or fuel. But 
there is a danger in service being sold for 
actual cost, because this would remove the 
great incentive for progress—that of mak- 
ing money—or, in other words, realizing a 
profit on the business conducted, which, 
within certain limits. is desirable from the 
standpoint of the good of the public. As a 
solution of the problem, the establishment 
of suitable commissions as a means for 
handling these problems is suggested. A 
snitable commission of engineers and busi- 
ness men, or of engineers who are also 
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business men. or a commission of business 
men who are also engineers, possessing 
proper authority and devoting a requisite 
amount of time to tne problem, should in- 
sure an adequate solution, which would en- 
able our legislators to act with a full un- 
derstanding of the requirements of the sit- 
uation. It is not proposed that a single 
commission be burdened with the problems 
of all public utilities, but that one commis- 
sion be established for each character of 
service, because the questions which pre- 
sent themselves, as well as those which 
will necessarily arise, will require the at- 
tention of a board of specialists thoroughly 
familiar with the service. Aside from the 
matter of determining and arranging for 
the more important features of franchise re- 
quirements, many problems of detail affect- 
ing the comfort and welfare of the public, 
as Well as the success of the service, pre- 
sent themselves. 


A discussion of this paper prepared 
by Charles V. Weston, president, South 
Side Elevated Railroad, was read by 
the secretary of the Society. Mr. Wes- 
ton agrees that the establishment of a 
public service commission is inevitable, 
but he urged that a distinction be made 
between government administration 
and government supervision. 

S.J. Larned, of the Chicago Tele- 
phone Company, said that present con- 
ditions seem to indicate that the ques- 
tion 18 not whether or not there should 
be regulation, but by whom it should 
be exercised. He indorsed the idea of 
establishing a public service comimis- 
sion, and said that such a commission 
should be composed of experts. Regu- 
lation intrusted to the Legislature re- 
solves itself into administration of pub- 
he utility companies. Governing bodies 
do not heed decisions rendered by eom- 
missions in similar cases, but attempt 
to enact new laws regardless of the con- 
ditions or results. 

Mr. Larned then read a written dis- 
cussion prepared by A. S. Hibbard, gen- 
eral manager, Chicago Telephone Com- 
pany. Mr. Hibbard stated that reason- 
able regulation can only be given by a 
commission composed of experts who 
have studied the affairs of publie util- 
itv companies. Before the affairs of a 
pubhe service company can be fairly 
regulated the origin, growth, develop- 
ment and organization of that company 
should be thoroughly studied. Mr. 
Hibbard expressed a preference for a 
state rather than a local commission. 

J. G. Wray, chief engineer, Chicago 
Telephone Company, spoke of the eon- 
dition of the streets of Chicago as re- 
gards the underground installations of 
eonduit, pipes, ete. He advocated that 
should a commission be formed its 
power should include the regulation of 
underground installations. 
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P. Junkersfeld, of the Commonwealth 
Edison Company, spoke of the financial 
aspect of regulation. He said drastic 
action by any body having jurisdiction 
over public utility companies would re- 
sult in stockholders demanding a 
higher rate of return on money in- 
vested which would indirectly affect 
the publie. 

D. W. Roper, of the Commonwealth 
Edison Company, spoke of the chaotic 
condition of the underground work, 
particularly in the metropolitan district 
in Chicago. The city sewers are on the 
lowest level, which is only about eight 
feet below the street level. It is neces- 
sary, therefore, for all electrical con- 
duits, water pipes, etc., to be installed 
above the level of the sewer mains. Reg- 
ulation of these conditions was advo- 
cated by Mr. Roper as a partial relief. 

City Engineer John Ericson indorsed 
the points brought out by Mr. Roper 
and urged that some agreement be 
made whereby more enlightened condi- 
tions could obtain. 

C. D. Ifill, of the city sewer depart- 
ment, spoke in favor of a local com- 
mission to have supervision over Chi- 
eago affairs. He also spoke at some 
length regarding the condition of the 
underground conditions in Chicago and 
said that co-operation between the pub- 
lie utility companies and the City would 
tend to relieve future congestion. 

John W. Mabbs, chief engineer. 
Board of Trade, spoke of the personnel 
of a commission, He said it should be 
composed of men of the highest charac- 
ter. This commission should be em- 
powered to rule over all of the publie 
utility companies, all of whieh should 
be owned by the people. 

G. L. Clausen said that he believed 
the Western Society of Engineers was 
overstepping its scopes, as a body of 
engineers, in advocating or condemning 
government action relative to the estab- 
lishing or failure to establish public 
He said that en- 
gineers should collect engineering data 
relative to commissions and present it 
through the proper channels. 

J. R. Cravath held that the duty of 
the engincer was more than the collec- 
tion of facts and figures. He said en- 
gineers should use whatever influence 
they have in the effort to obtain fa- 
vorable legislation. 

In closing the discussion Mr. Bement 
said that it was adjustment rather than 
regulation that was desired by the pub- 


service commissions. 
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lic. He held that the members of a 
publie service commission should be 
men of the highest character, removed 
from polities, appointed permanently, 
and should have jurisdiction over the 


ing fifty years. 


entire state. 
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Leasing of Water-Power Sites. 
A bill, Known as H. R. 32,399, to 


authorize the leasing of publice lands 


tablished which 


may be leased for periods not exceed- 
Leases are not to em- 
brace more land than is necessary for 
the development and. utilization of 
power, and are to be irrevocable ex- 
cept during the term except for breach 
of conditions or of the regulations es- 
are not inconsistent 
with the lease, or for charging higher 
rates for power than may be establish- 


any trust. 
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ferred only with the consent of the 
executive official having jurisdiction. 
No lease shall be granted to or held by 


ee 
Estimate of the Value of Electrical and 
Auxiliary Manufactures in the 


United States. 


ESTIMATE OF THE VALUE OF BLECTRICAL AND AUXILIARY MANUFACTURES IN THE UNITED STATES. 
ARTICLES. ———-~-— For the Year— 
1906 1907 1905 1909 
Are jamps and appurtenanceS......ossssnesoesosaen nena rru rerne ea arare $ 3,225,000 $ 3,150,090 $ 2,000,000 $ 2,500,000 
Auxiliary steam plant for electrical installations, such as pumps, condensers, 
separators, feed-water heaters, injectors, piping, etC.......... cee ee eee ene 3,275,000 3,190,000 2,000,000 3.000, NN0 
Bells, buzzers, push-buttons, call-boxes, annunclators........ 00... cee cee eee 1,250,000 1,360,000 1,300,000 1,500,000 
Belting used in electrical plants..... NGM Reta SUSE ECU A Ee Oe Ee ae EO ‘ 450,000 425,000 200,000 200,000 
Roilers for electrical plants (water-tube)........ 0. ccc cece eee eee e etter eens 7,500,000 6,000,000 4,000,000 5.000, 000 
Boilers for electrical plants (other than water-tube)............ccc cece eee cuee 2, 700,000 2,500,000 1,500,000 1,750,000 
Cables, underground, aerial and submarine. .......... 00 cee eee cece eect twee e eee 22,000,000 18,000,000 10,000,000 11,000,000 
Carbons for lamps, batteries, brushes or other electrical purposes............ 3,000,000 3,500,000 2,250,000 4,000,000 
Cars and trucks for electric railways........ ccc ce cee ee teeters et eeeeuees 11,750,000 §, 650,000 6,900,000 7,500,000 
Castings, copper, and other metals, used by electrical manufacturers.........00 eee eee te eee 390,000 500, 00H 
Cireult-breakers 2.0.2... ccc eee ee ee eee sie aie Hee ce She ai eana Bowed a na a eee as Sees 1,700,000 1,675,000 920,000 1,200,000 
Conduits (underground) and similar material..............6.- a t toe Mae Demet tains 2,900,000 1,700,000 HOO, G00 TOG, OO 
Conveyors, coal and ash, used in electrical plant8........... 00.00 cece cece nnee 900,000 775, 000 400,000 425,000 
Cranes and hoists, electrically operated..........ccc cc cece eee te weet eee eees 6.790, 000 5,850,000 3,500,000 4,500,000 
Dynamos and motors, including parts of machines, boosters, balancers, ro- 
tarv converters, motor-generators, etc., and all motor applications, such ; 
as in automobiles, not specifically enumerated in this list........... 0.0.0.2... 74,000,000 2,500,000 50,000,000 70,000,000 
Electroplating and other electrolytic apparatus pot elsewhere speciiied....... 1,900,000 1,000,000 1,000,000 1,100,000 
Electrostatic machines, induction coils, medical sets, ete. ...... cc. cee eee 550,000 500,000 HOO, 000 60n, 000 
Elevators, electric (mechanism ONIV). 0.0.00... ccc cee erreren e 5,500,000 4,675,000 1,600,000 2,400,000 
Engines, gas, gasoline or oil, used to drive electrical machinerv.o........008. 3,500,000 4,300,000 6,000,000 9,000,000 
engines, steam (reciprocating), used to delve electrical machinery. oo 02.0.0. 18,500,000 12,000,000 9,000,009 12,000, 000 
Fans, electrically operated and direct-comnected. 0.0. ...00. cc cece ee eee eee 1,575,000 1,550,000 1, denen 1,500,006 
Fire-alarm apparatus, also burglar alarms, crossing fudieatiors, ete... 00... 1,550, H) 1,850,000 00h, CHO LOH ONO 
Fixtures for electric: lighting .....sssessesosaseserreoseserossrooesisessersen. 5.0 1 000) 7,500,000 8.000, 000 10,000,000 
FUSES 4p eet ees cae he SRA Agee EA LANES DAN SE Ne BR IE CE OR gE Set ee ee BN A oo 900,000 1,200,000 TO0,000 1,800,000 
Glassware, electrical oo... .. ccc cece eee eee eee bast NE EEE detent tna So dy aed 900.000 1,450,000 2,000, OO) 2,500,000 
Heating and cooking apparatus, electrical 0.000.000... cee eee eee eee ppt aad Shon 1,100,000 Lane,ao 1,400,000 
Incandescent lamps ccearbon or metallic filaments). 0.0.0... 0.0000. £600,000 10,000,000 L1,n0a, noo 14,000,000 
Instruments for measurement and meters of all kinds; also ground detectors, 
scientific and laboratory apparatus, photometers, Leyden jars, X-ray 
(EIS, Ol Ci aia ia ae ele ok PER ere cree 0d ek aay Cres wr WN ptt Ste aoe Pp ee 5,000,000 5,000,000 3,000,000 2,250,000 
Insulating material, fiber, tape, ete..... Panina ee Taaa ETA S E E ree ere 2,300,000 2,850,000 1,700,000 2.500.000 
Insulators (glass and porcelain) oo. 00... cc cece eee eee tree een ences 2,100,000 2,000,000 1,350,000 2,500,000 
Interior wiring supplies, as tubing, interior conduit, molding, junction boxes, 
rosettes, outlet DUXES, CCC... oc cece eee eee wees bie olivia dg axartueap op tals x Glare, 3,900, 000 3,500, HO 2,220 00N 3,000, 000 
Lightning Arresters eich a eel Caan gator ewes seen ge aes ee a ey ee 525,000 500,000 275,000 400,000 
Mercury- vtapot lamps. a acolo ere r eh Ea Oe ORES E EE T E OME R ARER oe Sone 350,000 450,000 SOQ) hao oni 
NECENS CIAMIS neak Seb bea iv aoa AO Oe AU a ERATE Rk ES a E Ro See Dl BAG es ache ons G50, 000 950000 LOU, O00 1,000,000 
Poles and wire towers, cross-arms, brackets and pinsg........... 0.0... cee eee 7,500,000 5.125.000 RADD DD) 4,000,100 
PETIA batteries oo fees ates gig 48S arcs Hed ee GE AGRE RGR ONE RIALS IA Ge RO HME ORDA ks 1,525,000 1,5on pun 1,000,000 2000, 000 
Railway supplies, electric, such as trolleys and other contact: devices, strain 
insulators, cross-overs, rall-bonds, @tC.. cc cece eee cee eee tee cece tees suare. 3,000,000 4,000,000 2.200, 000 3,000, 000 
Rheostats, car controllers, motor starters, CCC... cc ccc ccc cence eee nes 1,600,000 4,750,000 2 600,000 4.700, 0 
Shattiug, pulleys. clutches, ete., used in electrical generating pliants......0... SOO, COO 728,000 400,000 TUL 
SIKIS CO OCULIO co) ou thd gx enh arth Boe prin ie pe een A eee Nee a ana ew O aleea nea ~ e OEA e 1,000,000 L.250,000 
Sockets, switehes, (CULO: 5 60's Sends ates REE wo Hy OR DS WE Rasa FoR SL SAI wte ead oh 5,500,000 5,507,000 S RURU) §, 400, 000 
Steam turbines used to drive electrical machinery o.......0. 0c cece eee eee eee SUH OO K OOO, OO TPO OHO 2 GEO HOO 
Storage battertes, including those used in automobiles. ...... 0.0... cc eee eee 6,950,000 6,200,000) HON OH) 6,600, nO 
Telegraph instruments and APPALTALUS Coc cece were reese ene teen ee eeeees 375.000 475,000 J00, DHG POOO 
relephones, telephone switchboards and distinctively telephonic apparatus... 28 500,000 21,000,000 15,000,000 13.900 ane 
Third rail for electrice PU ESSN Shs ose 5 og, besos, ain RG: SOR AW ade action Bea aa he. Sa cata ete eons 950,000 TAO OOM ga 1,060,000 
FANSTOTINETS, STA TIONATN 1460 naraek shad e eran wae ea aes a Dash eee aed 66,850,000 OULU LD 3,025, 000 yO 
Wiaterwheels, used to drive electrical MaACHiINerV..... ccc cece cee cee e eee cease 2,750,000 3,100,000 3,000,000 S PUG 
Welding tippiratus: electri codecs sci resa beaded ee cries eens atk dar aww NS 110.000 120,000 a, 150,000 
Wier Mare oeeaaeaii 33,000,000 27,000,000 18,000,000 22 000,000 
Wire. trubber-caxered sacs ives sons 4 Terte EEENERE S T 1 SOS WE ale Tae om ew NG aero ene 14,000,000 16,500,000 11,000,000 PL, trentr cree 
Wire, Weatherproof naes eorn e alts Scere E eased ae! manutd Da argh BG Saati want 15,000,000 15. 000,000 9000, 000 Lo, 000 000 
Wire, all other electrical..........ccc cece ec e et eee cer eeesenes ee eee er ee ea $,625,000 4,150,000 4,000,000 5,000,000 
Wireless aPPATATUN oree rrenan aaa a GaSe wp ae EA eats okt Bie E th Fone Be Bid WR ne, Woe 475,000 425,000 OU, 400 DONAHA 
Miscellaneous, including switehbourd frames and panels, signs and flashers, 
automatic stokers for electrical plhints, wire guards, electrical tools and 
toys, projectors, solenoids, izniters for gas engines, waterwheel governors 
for hydroelectric plants, voltaze regulators, electric drills, commutator 
compounds, iamp adjusters, shade holders, tC... ccc. cece cece ene eee eee 6,000, 000 4000 00 16,000,000 
Total septate antec gt doch a Rta hin wren r even Pe ain eee Waki k ee aaa SAR aga aod aene ede $35) ,0L0,00n $315, 920,000 $228,590, 000 S804, 225,000 
- A e Bee Se k 
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for the development of hydroelectric 
power, was introduced in the House of 
Representatives by Mr, Parsons on 
February 2, and was referred to the 
Committee on Publie Lands. The bill 
Provides that, subjeet to regulations to 
he made by the Secretaries of Agrieul- 
ture, Interior, Commerce and Labor, 
and War. publie lands of the United 
States and reservations, parks, ete. 
(when not incompatible with the pur- 
pose for whieh they were established) 


lands. 


Government. 


Leases 


ed by the State where the land is lo- 
eated or the power sold. 

Moneys received on leases of lands 
are to be used in the same manner as 
other reeeipts from the same class of 


Lessees are to be given the prefer- 
ence on renewals of leases for a second 
period of not over fifty vears, and shall 
receive compensation if the works are 
taken over by a new lessee or by the 
mav he 


trans- 


factures in the United 
was due to a physical accident over 
which we had no control, and in order 
that this information may be complete 
we are here reproducing this table for 
the benefit of our readers. 


Attention has been directed to the 
fact that a number of copies of the is- 


1910 


$ 2,750,000 


3,390,000 
2,000,000 
“00,000 
5.500,000 
2500, 000 
12,500,000 
4,500,000 
5,000,000 
600,100 
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850,000 
500,000 
6,000 000 
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$338,060, 000 


REVIEW AND 
WESTERN ELECTRICIAN for January 7, 
1911, were printed with the omission of 
a number of important items in the 
tabulation giving the estimate of value 


of the electrical and auxiliary manu- 
States. This 
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How to Introduce Electrical Machinery 
Into China. 

United States Consul General George 
E. Anderson, of Hongkong, writes that 
while the imports of electrical ma- 
ehinery and appliances into China at 
present do not exceed a million dollars 
per annum, there is almost no limit to 
the possibilities of such imports were 
the matter of supplying light and 
power to the large cities open to for- 
engn trade and influences properly ex- 
ploited. In these cities there is a de- 
mand for electric serice, but the lack 
of capital among those who appreciate 
the value of the new force in commerce 
and industries and the general ignor- 
ance which prevails as to the manner 
of using the same retard its building 
up by local financiers, and foreign capi- 
tal does not seem to be attracted where 
it would not only have to build the 
light and power plants but where it 
would have to instruct the consumers in 
its uses to a certain degree. But these 
things overcome, as they can he over- 
come, there is no limit to the business 
which is possible—business which is 
really waiting for capitalists to take 
up. 

The matter of having special agents 
in China to represent American elec- 
trical, railway, factory and other ma- 
chinery is of vital importance, if con- 
tracts are to be secured, for the fol- 
lowing reason: 

There are in China few Chinese en- 
gineers who are trained by experience 
or otherwise to lay out any sort of in- 
dustrial plant, technically, from begin- 
ning to end; who can, for example, 
draw up specifications for an electric 
light and power plant, indicating the 
nature and capacity of dynamos and 
engines, the technical requirements of 
switchboards, converters, and all the 
several portions of a complete and 
properly co-ordinated electric plant. 
There are few, if any, Chinese engi- 
neers capable of economically and 
safely planning for traction power of 
railways, for grades and curves, and 
locomotives to overcome them with 
loads economically calculated. All 
these things come within the work 
generally given to foreign eugineers in 
connection with Chinese as well as for- 
elgn companies. 

The result is that 
drawn by the foreign engineers call for 
E or appliances favored more 
or less by such engineers, and the sale 


specifications 
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of the goods so favored, even where 
there is open competition by bids or oth- 
erwise, is practically settled when the 
specifications are drawn. This is true 
not only of China but it is true of 
most portions of South America and 
many other parts of the world. The 
absolute necessity of having American 
engineers on the ground as representa- 
tives of American manufacturers, if the 
latter are to have their share of the 
trade, is apparent therefore. 

Japan possesses an unusually large 
number of available streams suitable 
for hydroelectric power enterprises, 
and the assembling of its operatives in 
factories and mills (instead of confin- 
ing their efforts mostly to home indus- 
tries) will be felt in the output of their 
organized productive capacity far out- 
side the Empire. 

The demand for electrical machinery 
in Japan is increasing, and plants for 
its promotion are being built within the 
Empire by Japanese and foreign capi- 
tal combined. 

The Government has taken into con- 
sideration the fact that Japan's 
coal consumption has approximately 
doubled during the past ten years, 
largely from demands for power used 
in manufacturing enterprises, and it is 
assumed that this steadily increasing 
demand for power plants may be ex- 
pected to increase greatly the cost of 
coal, to meet which the authorities look 
to the anticipated rapid development 
of cheap water-power facilities, and 
they estimate that from a possible 1,000 
localities in Japan suitable for such 
purposes approximately — 1,000,000 
horsepower may be utilized. 

——eo o 
Electro-osmotic Cells. 

Botho Sehwerin has recently taken 
out a French patent on a production 
of electric currents in which he pro- 
poses to generate electricity by forcing 
water or electrolytes through a porous 
wall. The suggestion is based upon an 
observation first made by Quincke at 
Heidelburg. Quincke tried water, to 
which he added some chemicals; 
Schwerin proceeds on the same lines. 
His filter-eell is built up of several su- 
perposed sheets and layers, and it ìs 
bolted to the lower face of a flat ring of 
iron Which is covered with rubber; the 
patent specification does not illustrate 
the cell. The layers consist of finelv- 
perforated brass, metallic gauze, silk, 
very fine metallic gauze (the one elece- 
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trode), the filtering material, and fine 
gauze (the other electrode). The ma- 
terials should be in a very fine state of 
subdivision or in the colloidal state. 
They are distinguished as electro-neg- 
ative when the electric current flows in 
the direction of the aqueous current, 
and as electro-positive when it flows in 
the opposite direction. To the former 
elass belong silica, baked elay. sulphur, 
lazuhite blue, non-conducting carbon; 
to the latter anthracite. The addition 
of electrolites to the water increases the 
conductivity, and may strengthen or 
weaken the current: it depends upon 
the filtering material. For electro-neg- 
ative materials ‘basie electrolytes | am- 
monia) are recommended, for electro- 
acid electrolytes 
‘acetie acid). Quincke tried the latter 
under unsuitable conditions, and his 
eurrents were therefore very feeble. In 
practice neither of the two electrolytes 
mentioned may be desirable, although 
the liquid is to be kept in continuous 
circulation; but does not 
speak of other electrolytes. One of the 
Since 


positive materials 


Schwerin 


essential factors is the pressure. 
the potential inereases with the pres- 
sure, the energy developed increases 
with the square of the pressure. Ex- 
perimenting with a filter-cell two square 
decimetres in surface, with a layer 6.9 
millimeters in thiekness, of quartz as 
filtering material, he obtained four 
volts, 0.01 ampere, 0.04 watt at a pres- 
sure of ten atmospheres, and these val- 
ues increased to 32 volts, 0.08 ampere. 
2.56 watts, at 80 atmospheres, the re- 
sistance being 400 ohins.—Engines ring. 
———_ i> o___- 


American Supply & Machinery Manu- 
facturers’ Association. 

The annual meeting of the American 
Supply & Machinery Manufacturers’ 
Association will be held at Louisville. 
Kentucky in conjunction with the Na- 
tional Supply & Machinery Dealers’ 
Association and the:Southern Supply 
& Machinery Dealers’ Association. oD 
April 3, 4 and 5. 


—— eMM 


Receiver for Universal Carbon Com- 
pany. 

The Universal Carbon Company. 
whieh filed an involuntary petition of 
bankruptey, has passed into the hands 
of Arthur L. Woodman, recently ap- 
pointed receiver, Lack of capital is said 
to be the cause of the corporation's fail- 
ure. 
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Electrical Notes From Great Britain. 


As usual, the first few weeks of the 
year have brought many reviews of the 
course of electrical industry during 
1910 and forecasts of the current year. 
Generally speaking, there appears to 
be a bright prospect for British engi- 
neering trades, including electrical. 
The Hull Corporation has settled upon 
a $500,000 scheme for extensions, in- 
cluding a new power station in Sceul- 
coates Lane capable of holding a plant 
capacity of 16,000 kilowatts, but start- 
ing at the beginning of next winter’s 
load with 4,000 kilowatts. It is intended 
to thus inerease the flexibility of the 
svstem so as to cope with a rapidly 
growing demand. A part of the scheme 
includes the spending of $25,000 on 
motors for hiring out to power-users. 
Among other schemes on foot in Lon- 
don is that of Hammersmith Council for 
the addition of a steam and electric 
plant, ineluding a 3,000-kilowatt turbo- 
alternator, condensing plant, boilers 
and a steel chimney, at a cost of $126,- 
000. Halifax Corporation has ordered 
a 1,000-kilowatt turbo-generator, con- 
densing plant and two 750-kilowatt ro- 
tary converters, costing $40,000. The 
Leyton Council has been sending a dep- 
utation to stations in different parts of 
the Kingdom inspecting exhaust and 
mixed-pressure turbines at work, and 
the outcome is the approval of mixed- 
pressure type for extension purposes. 
(rreenock Council is to proceed with 
plant and general station additions 
($110,000), in order that it may meet 
new demands for power, including 
those of the Admiralty for driving and 
lighting its torpedo factory, and those 
of Scott’s Shipbuilding Company. 

It is reported that a scheme is under 
consideration for a four-and-one- 
fourth-mile extension of the Central 
London tube line from Wood Lane ter- 
minus to Ealing Broadway, providing 
a connection with the Great Western 
Railway, which will bear the cost of 
the work. The electrification of the 
Rast London Railway, which line has 
been a problem for years, is once more 
receiving attention and a survey is now 
heing made so that a report may be 
submitted. 

According to reports, the battle of 
the systems (alternating vs. direct-cur- 


By Our British Correspondent. 
rent) seems to be what is holding back 
the great railways of London and the 
important provincial centers from large 
suburban-line electrification schemes. 
Meanwhile, the London & Brighton 
Company is proceeding with its single- 
phase extension to the Crystal Palace, 
which is expected to be completed by 
the date of the coronation of King 
George V in June. 

An excellent electrical exhibition ar- 
ranged by the corporation electrical de- 
partment, with the co-operation of well- 
known electrical manufacturers, con- 
tracting firms and others, has just been 
brought to a close at Belfast. Here, as 
at some other exhibitions, what has ap- 
pealed to the general public most of all 
has been the electric house, consisting 
of several rooms, kitchen, scullery, 
laundry, and the like, in which elec- 
tricity is at work. 

There has been considerable discus- 
sion going on among electrical engi- 
neers just now concerning heating and 
cooking apparatus, for in the course of 
a few weeks papers have been contrib- 
uted at the Yorkshire, Manchester and 
Glasgow Sections of the Institution of 
Electrical Engineers. The speeches, as 
well as the papers, have shown how 
real an interest is now being taken in 
this department. 

The Institution of Electrical Engi- 
neers (London) has two papers before 
it on January 26, namely, Modern Long- 
Distance Transmission of Electrieal En- 
erev, by W. W. Taylor, and Extra-High- 
Pressure Transmission Lines, by R. Bor- 
lase Matthews and C. T. Wilkinson, <A 
useful paper on steam condensing 
plants has been considered by the Man- 
chester Association of Engineers. W. 
A. Dexter compared the advantages of 
various types of plants and their adapt- 
ability for varying conditions of serv- 
ice, also indicating the most suitable 
vacuum for steam turbines with vary- 
ing temperatures of cooling water. 

The subject of electro-magnetic 
transmission for marine propulsion has 
again been occupying the attention of 
the Institute of Marine Engineers in 
London, the paper by Jules Leeoche, 


and one by W. P. Durtnall on the in- 
engine being con- 


One 


ternal-combustion 
tinned as the basis for diseussion. 


speaker remarked that the economical 
aspect was the main one in relation to 
the proposal to adopt the internal-com- 
bustion engine for marine purposes. 
One difficulty would be in obtaining the 
requisite speed of the engine to suit the 
propeller, and the question of propeller 
design would thus be involved. EÈ. 
Shackleton said that the oil-engine 
makers had made a reversible engine 
because of the demand for reversibil- 
ity, although in the majority of cases 
he thought they would have preferred 
an intermediate electric drive. He did 
not think ship-owners were at present 
inclined to the adoption of electrical 
driving, but personally he considered it 
the best system for reversing and 
maneuvering. 

Constructional experts acting under 
orders from the Lords Commissioners 
of the Admiralty have just made 
maneuvering, steering and reversing 
trials of the ‘‘Paragon Ist’’ motor-boat, 
which is fitted with the Paragon ima- 
rine steering propeller. The inventors 
claim that with this propeller the revo- 
lution speed is higher per unit of ef- 
fective thrust, making the weight, cost 
and space lower, and the efficiency 
higher than is the case in connection 
with the slow-speed serew propeller. 

Tramway operating authorities in 
Eugland are just now engaged with 
two problems, one of which is how to 
get more out of the publie for the serv- 
ice they render, the other being how 
to resist the demands of their own em- 
ployees for shorter hours or longer pay. 
The “Fair fare” system which, it will 
be remembered, was adopted by a num- 
ber of companies, and was met with 
much criticism, accompanied in some 
districts by determined hostility, has 
given such a small satisfaction that far- 
thing charges were abandoned on the 
last day of the old vear at Airdrie and 
Coatbridge, the former system of fares 
being reverted to. The Glasgow Cor- 
poration has just started a new con- 
cession to the traveling publie—its 
tramway profits are so large that it need 
not have recourse to systems for pro- 


ducing larger revenue, but is continu, 


ally granting new privileges. 
Preparations are in progress for a 
eonferenee to be held at Glasvow at 
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which municipal corporations from all 
parts of the United Kingdom will be 
represented, for the purpose of bring- 
ing influence to bear upon the Post- 
master-General regarding telephone 
charges. The object is to make cer- 
tain that no new rates shall be intro- 
duced for existing users until the whole 
subject of telephonic communication 
and charges has been exhaustively in- 
vestigated and reported upon by a spe- 
cial Parliamentary Committee. The 
fear apparently is that when the Na- 
tional Telephone Company’s service is 
taken over at the end of the present 
year, some users who now pay compar- 
atively low bills will on the ‘‘measured 
rate’’ basis pay considerably more for 
the service they are receiving than they 
have been in the habit of doing. It is 
said that any step of this kind would 
only tend to retard telephonic develop- 
ment here, whereas what is desired is 
that a policy of large expansion should 
be adopted. The visit of Dugald Jack- 
son to this country is stated to be for 
the purpose of advising the Postmaster- 
General both on the question of the 
valuation of the system and on future 
rates to users, 

A further step in the direction of 
regulating the competition between gas 
and electric-light undertakings, where 
both are owned and controlled by the 
same municipal authority, has just been 
taken at Manchester, where a confer- 
ence of those responsible for the re- 
spective policies of the two depart- 
ments is being held at the invitation of 
the Lord Mayor. One ground of com- 
plaint whereon the desire for confer- 
ence rests, is found in the different 
financial policies which have allowed 
the profits from the gas undertaking to 
be put to reduction of eity taxes, while 
the electricity profits have, for the two- 
fold reason of financial soundness and 
desire for electrical expansion in the in- 
terests of industry and of the city gen- 
erally, been devoted rather to reducing 
the charges for electricity. 

ALBERT H. BRIDGE. 
Lonpon, January, 1911. 
> > 


An Act Affecting Strikes. 


A measure is to be introduced in the 
United States Senate providing that no 
restraining order or injunction shall be 
granted to either employer or em- 
ployees in case of any industrial dis- 
agreements, unless property is in dan- 
ger. 
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THE STRETCHING OF A OON. 
DUCTOR BY ITS CURRENT.: 


BY CARL HERING. 


Mary books on physics teach about 
the mechanical forces which exist be- 
tween neighboring conductors in which 
currents flow and hetween such con- 
ductors and a magnet, but do not teach 
about any mechanical forces in the con- 
ductor itself produced by its own eur- 
rent, when the conductor is removed 
from all other circuits or magnets. In 
the opinion of the writer, the modern 
student ought to be prepared to deal 
with such new forces when he meets 
with them in new problems. In the 
more usual problems of engineering, 
such internal forces may no doubt be 
neglected; but when the currents be- 
come very large, as in some electric 
furnaces, or in short ecirenits, forces 
which ordinarily are negligibly small, 
may become quite formidable, particu- 
larly. in liquids which will yield to even 
small forces, hence in molten masses in 
electrice furnaces. One such internal 
force was recently discovered by the 
writer and was found to be quite 
formidable, so that it places a serious 
limit to the current which can be 
passed through a conductor under cer- 
tain conditions. 

The purpose of the present article is 
to give certain reasons which tend to 
show that a force lengthwise to a con- 
ductor ought to be produced by the 
current flowing through it. The force 
is an internal one which tends to 
stretch and lengthen the conductor, and 
therefore does not move it as a whole 
like an external force would; external 
movements can, however, be produced 
by it just as the internal forces in a 
stretched rubber band ean produce ex- 
ternal motions. 

The following eight observations or 
deductions led to the belief that such a 
stretching force exists: 

a. By the internal forces producing 
the now well known ‘‘pineh phenome- 
non’’ referred to above, the current 
tends to contract the cross section of 
the conductor; when the latter is solid, 
this force cannot manifest itself and 
was therefore not noticed before; but 
in a liquid, which readily responds to 
forces, it becomes very evident, con- 
tracting the conductor at its electrical- 
ly weakest spot, and if strong enough 


1 Abstract of ar 
Franklin Institute. ticle in the Journal of the 
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it may even cause actual rupture. 
When a conductor contracts in cross 
section under this radial force, the ma- 
terial of the conductor also moves 
lengthwise to the conductor somewhere 
near the central axis, and with con- 
siderable force. 

One is therefore justified in saving 
that the conductor acts as though it 
were being stretched lengthwise, there- 
by piling up the material at the ends 
of the tank, which cause it to flow back’ 
into the hollow or pinched part. It is 
true that this phenomenon may be 
completely and perhaps more satisfac- 
torily explained on the assumption of 
only transverse, radial forces, the hori- 
zontal flow being then due merely to 
the squeezing action of this radial force 
causing the liquid to flow lengthwise 
in the same way as it would in a rubber 
tube filled with water and squeezed by 
the hand. 

b. The second observation whieh led 
to the belief of the existence of, a 
stretching force is the electric are. 
When horizontal it forms an arch 
(whence its name) as though the arc 
itself, which is a perfectly flexible con- 
ductor, were stretching itself, often to 
the extent of rupture. This is usually 
explained as being caused by heated 
air currents, which no doubt is true in 
part; but it does so also when the are 
is between vertical electrodes. In this 
respect an are acts like a compressed 
rubber rod, which tends to stretch it- 
self, and if it can do so this stretching 
force tends to bulge it. 

c. A bent current-carrying conductor 
flexible at fhe corner exerts a force 
tending to straiten the conductor: 
when strait the repelling force of these 
two parts tends to stretch the strait 
wire. This is also shown in the well 
known experiment of a cireular ring of 
mereury which becomes larger and 
larger by the action of the current in 
it; it tends to expand; a tendeney to 
straiten itself would eause such an ex- 
pansion. Why should we say that this 
force ceases when the circle has become 
infinitely large and is therefore a strait 
conductor? In an induction furnace 
this expanding force is said to become 
So great at times that one can see the 
bottom of the circular crucible, the 
metal being forced radially up against 
the inner side of the outer wall, as if 
by centrifugal force. 

d. A fourth observation is Ampere’s 
well known trough experiment, in 
which a bridge conductor floating on 
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two mercury troughs, is moved as 
though the conductors tried to become 
longer. 

e. A fifth deduction is that, as like 
magnetic lines of force repel each other, 
and as every current-carrying con- 
ductor is encircled by like circular lines 
of force, these lines must repel each 
other in the direction of the axis of 
the conductor, hence produce a 
stretching force. 

f. A sixth deduction is based on the 
result found by the writer nearly nine- 
teen years ago, that the quantity of 
magnetic flux produced by an ampere 
in every centimeter of length of con- 
ductor is a constant, assuming no iron 
and no neighboring conductors or mag- 
netism and a filamental conductor. If, 
therefore, a conductor be stretched to 


. double its length (which is possible if 


it is a liquid, or by means of a sliding 
contact), the current remaining con- 
stant, there will be produced twice the 
flux. The magnetic flux will have been 
increased in direct proportion to the 
lengthening of the conductor. All ex- 
periments with movable circuits and 
magnets seem to show that that motion 
will always tend to take place which 
will inerease the magnetic energy of 
the combination; the mechanical forces 
will therefore be such as would bring 
about those motions. As lengthening 
a conductor increases the magnetic 
flux, it indicates that there exists a 
force tending to lengthen it. 

Stretching a current-carrying con- 
ductor should therefore produce a 
counter electromotive force, as in a mo- 
tor; the overcoming of this counter 
electromotive force by the source of 
current represents some mechanical 
work set free, in this case the lengthen- 
ing of the conductor. Conversely, com- 
pressing a current-carrying conductor 
should generate an electromotive force, 
hence be a conversion of mechanical 
into electrical energy, as in a dynamo. 

g. A U-shaped copper bar placed 
into two mereury-cup terminals will be 
forced up out of the cups with consid- 
erable force, when the current is strong 
enough. This might be said to be a 
direct consequence of Ampere’s trough 
experiment. 

h. A recent statement by Dr. C. P. 
Steinmetz says that ‘‘mechanical forces 
are exerted only where the inductance 
of the circuit changes with the mechan- 
ical motion which would be produced 
by these forces.” The lengthening of 


a conductor increases its inductance, 
hence if the converse of the above state- 
ment is true, the mechanical force of 
stretching the conductor should be ex- 
erted because the induction changes 
with the lengthening which would be 
produced by this stretching. 

It might be better to explain all 
such phenomenon by the simple state- 
ment that a magnetic line of force al- 
ways tends to contract, that it tends to 
repel a neighboring line of force of the 
same polarity, and to attract one of op- 


‘posite polarity. A conductor with a 


current may then be likened to a wire 
surrounded by stretched rubber bands 
like umbrella rings, which are also 
crowded together laterally; their con- 
traction produces that which corre- 
sponds to the pinch effect, and their 
laterel expansion that which corre- 
sponds to the lengthening effect. The 
stretching of a current-carrying con- 
ductor then follows as a consequence, if 
it is true, as it seems to be, that a line 
of force is rigid with the material of 
the conductor carrying the current 
which produces it. 

The writer has frequently called at- 
tention to the fact that it is wrong to 
say, as is so often done in text-books, 
that like currents attract and unlike 
repel, as it is not the currents per se but 
the material of the conductor which is 
attracted and repelled, for otherwise 
Ohm’s law would not hold for large 
conductors and the pinch effect would 
then not exist; this distinetion is some- 


times very important. 


Totals 


ee 


So it seems equally wrong to say that 
like lines of foree repel and unlike at- 
tract, when it seems to be a fact that it 
is the material in and about which 
these lines of force are generated, 
which is moved or affected by those 
forees. In that case this stretching 
force is a consequence; so is the pinch 


phenomenon. 
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Water-Power Development in Minne- 
sota. 

That there are in Minnesota 558,700 
horsepower in its rivers and lakes, of 
which 113,100 horsepower is developed 
and 440,600 not yet developed, was one 
of the facts reported by the State 
Drainage Commission in an exhaustive 
report on the water-power resources of 
Minnesota. In making this report the 
Commission estimated the horsepower 
on the low How of the streams and did 
not take into consideration the added 
power given by storage systems, which, 
it is estimated, raises the number of 
horsepower available to 750,000. 

The report shows that there are 109 
power plants in the state operated by 
the Mississippi River and its tributa. 
ries, producing 76,120 horsepower ; 
twenty-four in the Hudson Bay drain- 
age system, developing 15,000 horse- 
power; and two in the Lake Superior 
basin, developing 22,000 horsepower. 
Most of these plants have auxiliary 
steam power, especially those supplying 
industrial concerns. 

The situations of the largest plants 
are: Minneapolis, producing 48,000 
from its plants; Rainy River, 12,000; 
Sartell, 5,000; Cannon Falls, 1,500; 
Grand Rapids, 1,200; Taylor Falls. 
26,000. 

It is shown that one-half of the water 

power of the state is to be derived from 
the Mississippi River. 
The following table compiled by the 
Drainage Commission shows the extent 
and situation of the developed and un- 
developed power in the state: 


Developed Undeveloped 
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Theoretical 
Horsepower, Horsepower, Horsepower 
Mississippi River oa vei en 8 elk hk 2A Ea RRA RO Roa hs 234,000 60,300 173.700 
Minnesota River (566s. e Ga tao et eenna Sa Aaa) odues dae eed ws 8,300 B00 7 aH 
Minnesota River tributarfes............ 00... ccc eee ee cece tees 9,500 20400 Z jò 
St CTroOIX RIV Cl sé sn ot Saige fee PN ee E E E aa eee 28,000 4,500 28 Fay 
St. Croix River tributaries... 0.0.0... ccc cee ees 4.900 1.200 ET 
Other Mississippi River tributaries above Minnesota River. 25,300 2,000 24.300 
Other Mississippi River tributaries below Minnesota River. 28,800 5.100 23,7009 
Red River (including Ottertail River)......sssssesesses.s... 30,400 1,190 29,300 
‘Red River tributaries... 0.0... ccc eee eener -$,2300 1.900 26.400 

Rainy River, including both American and Canadian power 

AA E E E E S E O 22,900 12,000 10,000 
Rainy River tributaries. ........ 0... ccc eee Merk stews deste tits 61.890 oi... 61, S00 
Lake Superior tributaries east of Duluth................0... 20,700 Sea cis 20,700 
Lake Superior tributaries west of Duluth..........0...0...., 50,700 22,000 28,700 
653,700 113,100 440,600 


ee soost Y 


The most important smaller streams 
mentioned, with their potentiality, are 
as follows: Root River, 13,000 horse- 
power; Red Lake, 10,100; Crow Wing, 
7,600; Zumbro, 7,600; Crow, 3,400; 
Rum, 3,400; Minnesota, 8,300; Kawishi- 
wi, 6,100; Wild Rice, 4,100; Kettle. 
3.400; Buffalo, 3,800; Vermillion, 3,000, 
Cannon, 3.200; Little Fork, 3,100. 
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SOME GEOMETRICAL ASPECTS OF 
THE THREE-CHARGE-RATE 
SYSTEM. 


BY HUGO E. EISENMENGER! 


INTRODUCTION, 


It is a fact acknowledged long ago 
that the system of charging the con- 
sumer of electric current entirely ac- 
cording to his kilowatt-hour consump- 
tion is an illogical one, as it takes into 
consideration only one out of three 
factors which bear upon the cost of 
electricity. 

As was pointed out first by Hopkin- 
son in the early nineties of the last 
century, the cost of producing electric- 
ity is determined very largely by fixed 
charges which have nothing to do with 
the actual kilowatt-hour consumption, 
but are created by the necessity of hav- 
ing a certain part of the capacity of 
the plant set aside and kept ready to 
serve the customer. The capital invest- 
ed therein will call for interest and the 
machinery will become obsolete after 
a certain number of vears just the same, 
whether a customer uses his proportion 
of the plant but once a year during 
peak load or for several hours ‘every 
day. Depreciation and repair of power 
plant and: lines also depend very large- 
lv upon the size of the plant and not 

so much on the actual output produced, 
etc. Certain expenses, the so-called 
fixed charges are, therefore, created by 
the “‘readiness to serve” and are a 
function of the customer’s maximum 
demand and not of his kilowatt-hour 
consumption.” 

Under the assumption that the cus- 


1 The author feels it his agreeable duty to 
express his special indebtedness to Mr. S. E. 
Doane for seme very valuable suggestions for 
ideas expressed in this article. 

2 It should be understood that this article can 

cover only those cases where the entire outlay 
may be classified as expenses of operation or 
production. In cases where a plant has heen 
built larger than the present needs, to supply 
prospective demands, the expenditures should 
not all be charged against the cost of operation 
or production but a portion of these expendi- 
tures should be charged against the optimism of 
the promoter and should be met by the allow- 
ance of an increased profit as an entirely 
Warranted procedure on the part of the man- 
agement. If charged against the casts it will 
make the costs enormously high and make it im- 
possible to secure the highest economy in man- 
agement, whereas, if costs are figured on the 
two-bases plan, that portion of the outlay render- 
ed necessary by the provision for anticipated en- 
ergy would be properly charged against the 
profits, the operating conditions can be better 
controlled and the public-service corporation be 
allowed to establish a margin for future expan- 
sion to the mutual benetit of the service, cus- 
tomers and the central stations, 
It is obvious that this poliev, summed up 
from various commissions as in the London 
sliding scale applied to the gas rates In Boston 
with analyzed dividend paid, rather than cost 
of production, would have the effect of promot- 
ing the highest efficiency production which may 
show a considerably larger profit on the basis 
of the cost of production than npon the invest- 
ment and whieh would make such greater profit 
proper and just. 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


tomer’s maximum demand is propor- 
tional to his connected load, the fixed 
charges may be based on the customer's 
connected load, which, though less cor- 
rect, does away with the necessity of 
having maximum demand meters. 

Credit is due to H. L. Doherty for 
having shown that the fixed charges are 
not directly proportional to the custo- 
mer’s maximum demand, but that there 
is a certain part independent of the lat- 
ter which is the same for every cus- 
tomer. The connecting lines from the 
main lines on the street to the custo- 
mer’s house, which sometimes have a 
considerable length, must be kept in 
repair, and the poles of the connecting 
lines renewed. The initial costs of these 
lines call for a certain amount each 
year to be set aside for interest and 
depreciation and these amounts are 
nearly independent of the energy con- 
sumption or the size of the customer’s 
installation. The cost of meter read- 
ing, billing, and other office work also 
is the same for a small as for a large 
customer, and as will be shown, these 
‘‘customer expenses’ are not at all neg- 
ligible. 

This is the basis of the ‘‘Three- 
Charge System.” The amount the cus- 
tomer has to pay is composed of: 


(1) A constant. «The customer 
charge. ) 
(2) An amount proportional to his 


maximum demand, or the capacity of 
his installation. (Demand or capacity 
charge. ) 

(3) An amount proportional to the 
energy consumed. (Output charge or 


` kilowatt-hour charge.) 


These three charges will be a cer- 
tain percentage above the respective 
cost, for instance the ‘‘eustomer 
charge” will be the ‘‘eustomer ex- 
penses” plus a margin for profit, ete. 
The customer, demand and output ex- 
penses will 
‘“elassifted expensis.” 

If it is considered that the part of 
expenses proportional to the output in 
different central stations varies some- 
where between 5 and 40 per cent, and 
seldom reaches 50 per cent of the total 
expenses, it will readily be seen how 
illogieal and unjust any system of rates 
is Which is based only on the meter 
readings, considering the fixed charges 
only by averaging them up according to 
kilowatt-hours consumed, 

The various systems of meter charges 
which give lower rates for large custo- 


be ealled hereafter the. 
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mers or long-hour customers by grant- 
ing discounts, or by working on a slid- 
ing scale with special power rates, etc., 
prove that the necessity of adjusting 
the cost of current in some way to the 
fixed charges is universally felt among 
central-station men and it will be shown 
later how erude the methods are, which 
try to take care of the fixed charges 
by such indirect methods as sliding 
scales, discounts, special contracts, ete. 

The pure meter rates have been 
working, however, more or less satis- 
factorily so far in a great number of 
central stations, since, by averaging up 
the total cost of lighting among the cus- 
tomers, according to the energy con- 
sumed, the price of the latter has been 
fixed empirically in such a way that 
the total income derived from the cus- 
tomers covers the total expenses in- 
cluding a margin for the profit. The 
appearanee of the highly economical 
metal filament lamp, however, is chang- 
ing the conditions in a very decided 
way, especially with small customers. 
The kilowatt-hour eharges have been 
fixed so high as to cover not only that 
part of the expenses really proportional 
to the kilowatt-hours consumed, but 
also the demand expenses and the cus- 
tomer expenses under the average con- 
ditions prevailing. If the customer 
changes over to metallic-filament 
lamps, his kilowatt-hour consumption 
generally will decrease and with it in 
the same measure the amount of his 
bill, whereas the expenses he causes do 
not decrease in the same percentage. 
His customer-expenses will remain en- 
tirely unchanged. Even the demand 
expenses he causes may be at first con- 
stant, or only slightly reduced (al- 
though his kilowatt demand decreases) 
if a large number of customers change 
within a short time to economical 
lamps, thus making the existing plant 
too large for the reduced total load. 
Only after the natural growth has 
brought the plant up to full load again 
will the demand expenses of the cus- 
tomer be brought down in proportion 
with his decreased maximum demand.” 

The effeet will be that certain classes 
of customers, by using metallic-filament 
lamps, will have their bills much more 
decreased than the expenses they 
cause. This applies, according to the 


88. E. Doane, “High-Efficiency Lamps. their 
Effect on the Cost of Light to the Central Sta- 
tion,” read before the National Flectric light 
Association at its thirtv-third convention at ot 
Louis. May, 1910. (The Illuminating Engineer, 
September, 1910.) 
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preceding, to those classes whose ex- 
penses consist largely of customer or 
demand expenses or both, that is to 
small consumers. This may go so far 
that, as some central-station men con- 
tend, some small residential customers 
are carried at a loss, under the changed 
conditions, if charged according to 
their meter readings only. 

The metallic-filament lamp, owing to 
its capacity for cutting down the cus- 
tomer’s bill, has found its way to the 
customer, and its use is bound to spread 
more and more rapidly. In whatever 
way a revision of rates to meet the sit- 
uation will be designed, it will have to 
increase the average cost of killowatt- 
hour to the small customer. The man, 


Z 
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FIG. 


who is at present still using carbon 
lamps, will then see that it is more 
profitable to use metallic-filament 
lamps. thus bringing down his cost of 
lighting below what he paid with car- 
bon lamps on the old rates, in spite 
of the increase in price per kilowatt- 
hour. If the new rates are properly 
devised, the result of the co-operation 
of the metallic-filament lamp and the 
new logical rates will be that, although 
this kind of customer pays less for his 
light, the profit of the central station 


wenrsevvacsesa Ny 068 8 ete were teases topsa aeeecseens 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


from him is increased (even if the cus- 
tomers would not be induced to use 
more light than they did with carbon 
lamps). In other words, the saving 
of expenses caused by the metallic- 
filament lamps is shared between the 
customer and the central station, if 
logical rates are applied, whereas, in 
case of meter rates, the smal] customer 
gets not only all the savings, but even 
more than that, thus making the cen- 
tral station or, eventually, the large 
customer, pay for him. 

Those small customers, who have al- 
ready changed to metallic-filament 
lamps before the change of rates, will 
experience a raise of lighting cost over 
their present too low cost and so also 


Central Stations Plane. 


1. 


possibly will some of the medium and 
large metallic-lamp customers. The 
number of medium and large metallic- 
lamp customers who will find their ex- 
penses raised, depends on the details 
of the meter rates heretofore applied, 
but, in any case, the small metallic- 
filament-lamp user will feel an unpleas- 
ant effect on his bill, as he will be 
called upon to pay his full share of 
expenses, whereas, heretofore, they 
have been partly paid by other ens- 


tomers. 
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To recapitulate: most of the carbon- 
lamp users on a meter basis will be 
satisfied by a change of rates to more 
logical ones, whereas the majority of 
‘those who have already turned to 
metallic-filament lamps will be dissat- 
Isfied. The use of highly economical 
lamps is spreading more and more, 
and, therefore, it seems to be of great 
and perhaps, in some cases, even vital 
importance for the electric light com- 
panies facing the question of the high- 
efficiency lamps not only to consider 
the change of their rates to a more 
logical basis, but to do it quickly. If 
the change be delayed until the reven- 
ues of the electric light companies are 
perhaps seriously impaired by the 
adoption of metallic-filament lamps 
and until the revision of charges 
means a revision upwards to the major- 
ity of customers, ill-will on their part 
against the company will be caused 
and public resentment of the change 
of rates will be more general. 

In view of the actuality of this ques- 
tion of rates, a geometrical aspect of 
the three-charge-rate system, and an 
investigation as to how the latter will 
affect the different classes of customers 
may be of interest. 

THE CENTRAL STATION'S PLANE. 

Let r = the customer expense in dol- 
lars per customer per 
year; 

y = the demand expense in dol- 
lars per kilowatt of max- 
imum demand of the cus- 
tomer per vear; 

2=the output expense in dollars 
per kilowatt-hour sold: 

C = the average number of Ous- 
tomers ; 

D =the sum of the customers’ 
maximum- Demandt; 

E = the Energy sold per vear in 
kilowatt-hours; 

A = the Amount of the total ex- 
penses for multiple ser- 
vice in dollars. 

A, C, D and E apply to a particular 

vear. Then 

Cri-Dy+Ez=. (1) 
If x, y and z are the co-ordinates of 

a point in a rectangular solid system of 

co-ordinates, this equation represents 

a plane P, P, P,. (Fig. 1.) Any point 


~- -— — 


4 Nometimes it ir preferred to base the rates 
on the number of watts installed iInatead of 
on the maximum demand, making the simplify- 
ing assuniption that the maximum demand of a 
customer is proportional to the capacity of his 
Installation. Maintaining this supposition, none 
of the following conclusions will be materially 
changed except that D has to stand for the 
sum of the Installation capacities. 
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on this plane will fulfill the condition 
that with r, y and z as charges tlie ex- 
penses will be just covered by the in- 
come. This plane shall be called the 
central station’s plane of erpenses cor 
the plane of rates if C, D, E and A in- 
clude margins for profit). 

We are, therefore, mathematically 
speaking, entirely at liberty to assume 
any two of the unknowns and there 
will always be a corresponding value 
for the third one—although possibly 
of an amount not well fitted for prac- 
tical purposes, or even negative— 
which, together with the two assumed 
values, will fulfill the condition that 
with these three values as charges, un- 
der the actual conditions of current 
consumption during that year; the ex- 
penses of that one year would have 
been just covered. This will be the 
case if the point, the co-ordinates of 
which are given by the three assumed 
‘classified expenses’’ is lying on the 
plane of that year. (The condition 
underlying this purely theoretical as- 
sumption would be, of course, that the 
customers would not be influenced to 
change their consumption of current 
from what it actually was by such an 
arbitrary system, where, for instance, 
the kilowatt-hour charges were nega- 
tive, and a premium, therefore, be 
awarded for kilowatt-hour consump- 
tion. To avoid these extremes, only 
that part of the plane shall be consid- 
ered where all charges are positive. ) 

For constructing the plane, we have 
to find out its points of intersection 
with the three axes. The intersection 
with the Z-axis is found by equating 
x and y to zero; then 

Ez,=A or 2,=A/E 
A/E is nothing else than the cost per 
kilowatt-hour at a straight kilowatt- 
hour rate. Also without mathematical 
deduction it is clear that if there are 
neither customer nor demand charges 
made, all the expenses have to be paid 
hy kilowatt-hour charges. In the 
same manner the intersection with the 
axis Y (maximum demand) would be 
the cost per kilowatt maximum de- 
' mand, or if: we take connected load in- 
stead of maximum demand, this would 
correspond to the kilowatt flat rate. 
The intersection with the axis of X 
would mean, of course, that all ex- 
penses would be divided up between 
all customers alike by doing away with 
maximum demand and output charges. 
I have been told that this system of 
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rates, which might be called straight 
customer’s rate, is (or has been) in use 
for residential customers in some small 
towns, where every residential custo- 
mer has to pay, for instance, three dol- 
lars per month irrespective of his 
kilowatt-hour consumption or his max- 
imum demand. This system eer- 
tainly has the advantage of eminent 
simplicity over the kilowatt-hour rate 
system and even over the flat rate sys- 
tem, and it may be questioned if it 
is more illogical to base the rates on 
this one only of the three legs on which 
a rate system should stand, than on the 
kilowatt-hour consumption only or the 
connected load only. 

Having determined, therefore, the 
distance of the three points P, P, P, 
(see Fig. 1) from the origin O, we can 
draw the plane by descriptive geom- 
etry. (Axonometric projection which 
has been used for all figures in this 
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FIG. 2. 


article will be found more convenient 
and clearer than the ordinary orthogo- 
nal projection.) 

The trace P, P, on the YZ plane rep- 
resents the Hopkinson system in so far 
as it shows all combinations between 
maximum-demand charges and output 
charges which have been theoretically 
possible in that particular year to just 
cover the expenses. For instance, if 
Om’ is assumed as demand charge 
then m’m would have to be the kilo- 
watt-hour charge. 

The traces P, P, and P, P, represent 
two more possible combinations of 
charges which, however, to my knowl- 
edge never have come into practical 
use (except in some distorted form 
such as a minimum charge). 

The tangent of the angle P, P, O= 
is equal to 


O Py | 
O P; 


SR D.D 
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that is, the weighted average load-fac- 
tor of the customers’ use in hours of 
maximum demand per year or if a cor- 
rection factor for the diversity-factor, 
losses, ete., is included, E/D means the 
load-factor of the central station. Sim- 
ilarly, the tangent of P, P, O or € is 
EC and equals the average yearly con- 
sumption per customer. The tangent 
of P, P, O or 8 which is equal to D/C is 
the average maximum demand per cus- 
tomer. 

Although, as we have seen, every 
point on the plane of rates can be theo- 
retically chosen as a rate point yet 
there is one definite point K on the 
plane (and one only) which represents 
the real expenses since each one of the 
three expenses is a certain definite 
percentage of the total expenses. 

The usual way to find the actual 
amount of the classified expenses is to 
analyze the yearly expenses as shown 
by the company’s books and divide 
each item among the three heads of 
classification (‘‘customers,’’ ‘‘de- 
mand”’ and ‘‘output’’) in a proportion 
that appears just. Many items will be 
found to belong to only two or even 
to one only of the heads of classifica- 
tion. Thus, for instance, repairs on 


the powerhouse building, interest on | 


the capital invested therein, and de- 
preciation of the building will have to 
be charged entirely to ‘‘capacity,”’ 
(‘‘maximum demand’’) whereas the 
repairs, depreciation and interest on 
the lines will have to be divided in a 
certain percentage between ‘‘maxi- 
mum demand”’ and ‘‘customers.’’ By 
subsequent addition of all the classi- 
fied items and proportions thereof the 
three groups, each one of the classified 
expenses will be found in dollars. giv- 
ing the values for Cz, Dy, and Ez. Di- 
viding C, D and E into these respec- 
tively, z, y and z are determined as the 
co-ordinates of the real point of er- 
penses or if a profit is included in the 
expenses’ as the real point of rates K*. 
It must be understood then that the 
other points on the plane of expenses 
(rates) are only equivalents insofar as 
they would furnish the same amount of 
income, but they are not connected in 


5 Since the classified charges are obtained 
from the classified expenses by increasing the 
latter by a certain percentage for profit it 1s 
not necessary to discriminate between expenses 
and charges for the present. 

6 Although we are not able to determine the 
real point of rates quite accurately this method 
is much more accurate than all methods which 
simply leave out the customer charge z and arè 
working in the Z Y plane only, such as the 
straight meter rate, the flat rate, the Hopkin- 
son rate. 
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r=the customer expense in dollars per customer per year: 
y=-the demand expense In dollars per kilowatt of maximum demand of the customer per 


year; 
z=—the output expense in dollars per kilowatt-hour sold; 


(=the average number of customers: 


D=-the sum of the customers’ maximum demand: 


E=-the energy sold per year in kilowatt-hours: 
Az-the amount of the total expenses for multiple service in dollars. 


any other way to the actual expenses 

and their relative ratio’. 

THE EFFECT OF DIFFERENT RATES ON DIF- 
FERENT CLASSES OF CUSTOMERS. 

(a) Classtfication of Customers.—Mov- 
ing the rate point on the plane of rates 
from the point K in any direction, 
means that certain classes of consumers 
will have to pay less under the new 
rates than they did before, while 
others will be charged heavier than 
they ought to and will have to pay for 
the savings of the first-named class. 

In order to obtain the law which 
governs the effect of this displacement 
of the ratepoint away from the true 


7 Let the conditions of service as given by 
A, C, D and E change into A’, C’, D’ and E’ the 
next year and into 4”, C”, D” and E” the third 
year, then we have the three eguations 


Cr+ Dy + Ez=A. 
C’a+ D'y+ E’2=A’. } (la) 
C”z+D”y + E”z=4".. 

and it is clear that if the changes between 

C. D, E and A are not proportional there is only 

one point P (2, y. z) which satisfies all three 

conditions. Jt is a great temptation to use the 
equations (la) as a means to find the classified 
charges z, y, 2 directly by solving these equa- 
tions, but unfortunately, if applied in this simple 


way, this would ordinarily give wrong results, . 


for various reasons. Generally, an investigation 
into the history of some central station shows 
that the changes between OC, D and E actually 
are very nearly proportional, in other words, the 
average load-factor, the average maximum de- 
mand per customer and the average kilowatt 
hour consumption per customer change but 
little in the course of several years. These 
three quantities are given by the tangents of 
the angles X, 8 and e as has been shown and 
therefore the planes of equations (la) will be 
very nearly parallel to each other, so that a 
slight inaccuracy will make the point of inter- 
section move far away from where it ought to 
be. Such inaccuracies are inevitable, for in- 
stance, in the expenses in spite of their appar- 
ent accuracy. Thus the fuel purchased and the 
fuel consumed during a certain period do not 
equa] each other, as part of the purchased fuel 
may have been stored or part of the consumed 
fuel taken from the stock. A certain large re- 
pair which ought to be charged equally to a 
number of years is charged by the books en- 
tirely to the year in which it was done, etc. 

If the total yearly expenses A were also 
changing in proportion to the three other de- 
termining factors C, D and E, the plane would 
remain identical from one year to the next a8 
the intercepts A/C, A/D and A/E would not 
change their value. As a matter of fact, 
these three quotients, however, are liable to 
slowly decrease in consequence of the gradual 
growth of the plant, the introduction of larger 
and more economic engines, of automatic stok- 
ing and coal-handling devices, simplifications in 
organization and administrative service, etc. 
Thus in a certain central station. the consump- 
tion of coal alone per kilowatt-hour sold went 
down from 56.6 pounds in 1900 to 4.4 in 1904 and 
3.5 in 1909 (cost 1.63, 0.95 and 0.76 cents). In 
another central station the figures of which 
are within my reach, the total operating ex- 
penses per kilowatt-hour sold in the same three 
years were 4.00, 2.26 and 1.26 cents. 

his means that the whole plane is being 
drawn downwards towards the origin of co- 
ordinates and the classified expenses Tf, y. :? 
are slowly decreasing. This is one other reason 
why we cannot use equations (la) for determin- 
ing 2, y and z. (We cannot take care of this 
gradual change of the classified expenses other- 
wise than by readjusting the charges from time 
to time according to the changed conditions, as 
is actually the practice in many companies.) 

I have partly overcome these and other dif- 
ficulties and am still working at the problem 
but there seems to be little hope for the devel- 
opment of that method for general practical 


use, 


ratepoint A, (or generally speaking, of 
shifting the ratepoint from one point 
P, on the plane to another P,) the fol- 
lowing way is available. 

The service a customer demands is 


Large Demand 


/ 


Large Energy Small Energy 


\. \ 


Large Smal Small 
Londfactor Load factor Load factor 
L IL Td. 
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customer; any two of them determine 
the kind of service he demands. Ac- 
cording to these three factors, the con- 
sumers can be classified into six classes 
under the following three headings: 
(a) Large and small maximum-de- 


mand users. 
(b) Large and small energy con- 


sumers. 
(c) Long and short-hour users. 
The terms ‘‘large,’’ ‘‘small,’’ “long” 
and ‘‘short’’ hours are used here and 


Small Demand 


/ N 


Small Energy Large Energy 


/ \ 


Small Large Large 
Loaudfactor Loadfactor Loadfactor 
lV. v. Vi. 


Large Load-Factor Is Impossible with Large Demand and Small Energy and Small Load-Fac- 
tor Is Impossible with Small Demand and Large Energy. 


characterized by his maximum demand 
d in kilowatts and his yearly energy 
consumption ¢ in kilowatt-hours. In- 
stead of stating d and e, one of these 


Ú Un’ 
ýr — Top view of 
; de plane d 


FIG. 3. 


two values may be replaced by a quan- 
tity proportional to the load-factor, 
l—=¢/d. These three values will be 
called the characteristic factors of the 


later in this article always in compari- 
son to the average values D/C, E/C 
and £/D. (Three other classes might: 
be added for such customers whose- 
characteristic factors equal the aver-. 
age, but these are only limiting cases). 

Each customer belongs to one class. 
of each of the three headings, a, b, c. 
Assuming d and e as variables in a 
plane system of co-ordinates (Fig. 2) 
the service of any customer is charac- 
terized by a point p’ on that plane 
which will be called the ‘‘characteristic 
point.” Lis the tangent of the angle à. 

Comparing p’ with the position of the 
average customer’s characteristic point 
P'a. it is readily seen that there are six 
combinations of the above six classes a 
b and ¢ possible (designated I to VI in 
Fig. 2). 

Assuming now one definite combina- 
tion of charges r=,7,, y=-y,.-z=-2,. the 
customer will have a certain amount â. 
to pay per year, where 


ad,—=I,+dy,+ez, (2) 


(b) The Customers’ Bills’ Plane.— 
Changing from the system of co-ordi- 
nates d, e to a solid system by adding a 
third axis of co-ordinates a, normal to 
the plane of d r, parallel to which are 
laid off the amounts of the respective- 
customers’ bills, this equation means a 


es ee = 
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plane in space which shall be called the 
customer bills’ plane B, in Fig. 3°. 

In order to find the traces of this 
plane on the a d plane of co-ordinates, 
let e=0 in equation (2), which makes 

Ly+dyo=4,, 
which is the equation of a straight line 
in the plane of d a starting from the a- 
axis at the distance +s, from the 
origin 0 and rising at an angle %,, the 
tangent of which is y,. In a corre- 
sponding way it will be found that the 
trace on the a e plane rises at an angle 


Yə, the tangent of which is the kilo- 
watt-hour charge zo. 

Let now the point of rates P, (£o. 
Yo, 2.) be shifted to Pm (tm Ymémn) Fig. 
4, with the corresponding customers’ 
bills’ plane Bm (Fig. 3). - 

An=Lmt+AYm+t2m 

(It should be kept in mind that there 

is one definite plane of customers’ bills 


8 In looking at Figs. 3 to 3f. it should be un- 
derstood that the planes of coordinates are not 
opening toward the observer, but away from 
him so that they are seen, as it were, from the 
back. In other words, the axis of a is next to 
the observer instead of farthest away from him; 
this has heen found desirable to make the draw- 
ings clearer in this case. The planes of coordi- 
nates, however, would conceal the rest of the 
figure and therefore have been assumed to be 
entirely transparent. For additional clearness, 
a top view of the d e plane of Fig. 3 has been 
added below this figure. 
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for every set of charges x, y, 2, and that 
for every customers’ bills plane z, y and 
z are constants, for instance, To Ya Zo OF 
Im Ym 2m. ete., whereas the variables are 
d, ec, and a.) 

tc) The Line of Unchanged Buls.— 
The two planes, B, and Bm, will 
generally intersect in a straight 
line mn (Fig. 3). The projection 
of this line on the de plane will 


he m'n’ and any customer whose 
characteristic point is situated on 


m’n’ will have to pay neither more nor 


less under the new rates (rate point 


Pa) than he did under the old ones 
(Po) since a is the same on both planes 
for these consumers; this Hne m’ on’, 
therefore, shall be called the line of un- 
changed bills. All customers whose 
characteristic points are on one side of 
m’ n’ will see their bills reduced by the 
change of rates, while those on the other 
side will experience an increase of their 
bills. 

To find the equation of m’ nw’, set 
=a in the equations for B, and Bm 
and eliminate a,=a, from both equa- 
tions. Thus we get 


Py a yad To Tn ae Yml a È ml 


(3) 
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Jo — Ym dq 4 Xo — Xm (3a) 
Zm — Zo Zm — Zo 

The condition that P, (xə Yo Zo) and 
Pm (tm Yu 2m) both are on the plane 
of rates (Fig. 4) is 


or c 


Cx.+Dy,+Ez,=A (1,) 
Clm+ DYymt Eim=A (la) 
or by substraction 
C (Pa ia) +D(yo.—Ym) 
+E (2,—2,) =0. (1*) 


Introduce this condition by substituting 
(.r,—.rm,) from this equation into (3 a) 
and reduce: 


jet 

ars Ka Yo — Ym 
D Z E , 

| m & 
C 


This is the equation of a straight line 
in the plane of d e which passes through 
the characteristic point p’, of the aver- 
age customer (d=D/c, ¢=E/c) and ìs 
inclined at an angle a to the axis of d, 
the tangent of which is 
Zm © £0 

No matter, therefore, where Pp, and 
P,, are situated on the rates plane the 
“line of unchanged hills”? m’ w will 
always pass through the characteristic 
point of the average customer; the bill 


fan a 
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z=the customer expense in dollars per customer per year: 
y=the demand expense in dollars per kilowatt of maximum demand of the customer per 


ear; 


y 
z=the output expense in dollars per kilowatt-hour sold; 


(=the average number of customers: 


D=the sum of the customers’ maximum demand: 


E=the energy sold per year in kilowatt-hours; 
4A=the amount of the total expenses for multiple service in dollars, 


of the average customer ts not affected 
by any change of rates on the plane of 
rales. 

(d) Determination of Which Classes of 
Customers are Favored by Different 
Rates.—Returning to Fig. 4 we can eas- 
ily find another meaning for this angle @. 
Projecting the connecting line P, Pm on 
the Y Z plane we get P,’ Pm’ and the 
above expression (Yo—Ym); (Em—2o) Now 
is the tangent of the angle Ps Pn’ Pa” 


Z 


FIG. 


or also of the angle u P,’ Pm’, therefore 
the angle u P,’ P,,’ = 4. 

If we consider P, as being fixed and 
compare all possible situations of Pm on 
the plane of rates with it, carrying Pm 
round about P, in all directions. the 
line P,’ Pm’ will revolve around P,’ in 
the YZ plane, while at the same time in 
Fig. 3, the ‘line of unchanged bills” 
m’ n’ will revolve around point p,’ at 
exactly the same angular velocity. since 
the angle a, as we have seen, will al- 
Ways be the same for both lines. This 
faet enables us to use the projection 
Pe Py’ in Fig. 4 directly as represent- 
Ing the line of unehanged bills m’ n’ 
from Fig. 3 by drawing the system de 
of co-ordinates right into the YZ plane 
In the proper wav. Since the angle 4 
represents the inclination between the 
line P) Pa’ and the axis of Z and also 
between the same line and the axis of d 


it follows that the axis of d will have to 
be drawn parallel to the axis of Z and 
consequently the axes of c and Y will 
also be parallel to each other, and there 
only remains the question where the 
point O, of that new system of co-or- 
dinates de should he located. 

It is seen from Fig. 3 that the line 
connecting O and p,’ includes the angle 
A, with the axis of d, where tan 4,—1,= 
average load-factor. On the other hand, 


4. 


we find the same angle 4, in Fig. 4 as 
the angle between the trace on the YZ 
plane and the axis of Z. The origin O, 
of the new system of co-ordinates d and 
« will therefore have to lie somewhere 
on a parallel to P, P, drawn through 
P,. Exactly on which point of this line 
O is situated depends entirely on the 
scale chosen for d and ¢. (Since the 
scale for the load-factor is given by 


tan Àa A 


we are left only the diseretion of as- 
suming the scale for either d or ¢ and 
we might just as well as not choose this 
scale in such a manner that the axis of 
c coincides with the axis of Y, that is. 
the seale is chosen so that the average 


energy consumption a TE C= P” Pe 


the length of the line representing 


the kilowatt-hour charge z,°.) 


9 Stepping off z. from O on the axis of XY to 
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To make matters clearer the plane in 
question has been reproduced in Fig. 5 
at proper proportions and angles in- 
stead of the oblique projection in Fig. 4. 

It must be quite clearly understood 
that we are having two distinctly dif- 
ferent systems of co-ordinates in the 
same plane of YZ. One is the system 
with the origin O giving the charges y 
and z for the whole system in dollars 
per kilowatt and cents per kilowatt- 
hour; the other one, with O, as origin, 
is the system for the individual custom- 
ers’ maximum demand in kilowatts and 
energy consumption in kilowatt-hours. 

P,’ Pm’ represents, if referred to the 
system YZ, the projection of the con- 
necting line between the old and the 
new ratepoint P, and P,, and if referred 
to the system of de it represents the 
corresponding position of the line of un- 
changed bills, whereas P,’ being the pro- 
jection of the original ratepoint in the 
YZ system is the characteristic point p,’ 
of the average eustomer if referred to 
system of de. 

By moving the point of rates P, on 
the plane of rates in a certain direction 
certain classes of consumers will see 
their bills decrease and the rest will ex- 


* perience an increase in cost of electrici- 


ty. It is evident now from what has 
heen deduced so far that if the point 
of rates be moved still farther away in 
the same direction the same classes of 
eustomers who had been favored by the 
ehange so far will continue to be fa- 
vored, and vice versa as the line of un- 
changed bills remains the same. In 
other words, whether a certain class of 
customers, characterized by their maxi- 
mum demand and energy consumption 
d and e, will profit or lose by a change 
of rates depends solely on the direction 
in which the point is shifted and not 
on the distance from its original posi- 
tion. 

The next important question is on 
which side of the line of unchanged bills 
the customers are favored by the change 
of rates and on which side they will find 
their bills inereased. Instead of gen- 
eral algebraie deductions, 1 consider it 
preferable to demonstrate this by a sys- 


promt sand drawing a parallel to the trace P's Ps 
through this point which will intersect the axis 
of wat Owe vel Olas unit for d, since 


A 
Os OP, C D 
ot OP, A c % 
D 
Zo OP; 
Ot op, % 


and since 2 must equal da, Of - unit. 
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tematie series of appro; ately selected 
examples, a method which although less 
scientific and less general still is clearer 
and shorter, at the same time giving 
some interesting special cases. 

For this purpose we move a point Pm 
on the plane all the way round P, and 
examine particularly what the effect on 
the cost of electricity will be if the 
point is moved in one of the three main 
directions parallel to one of the three 
planes of co-ordinates; in other words, 
so that first the customer charges re- 
main constant while y and z are 
changed, then P, is shifted so that the 
demand charges are unaltered while r 
and < change and finally the same for 
constant output charges 2. 

Thus the cost of electricity to the eus- 
tomer will be compared first between the 
ratepoints P, and P, (See Fig. 6), then 
between P, and P., P, P, P, and P, 
successively. 

Fig. 6 is taken from actual practice 
and represents the conditions in a large 


y 
ii : t Pe : 
Ò- memm erection of Axis ofe ->t 
+p --Direction of Axis of Verena ee 
FIG. 5. 


, central station of this country; the nu- 
emerical values are set down in the figure 
` itself. P, has been chosen in this ex- 
ample as the ‘‘real point of rates.” the 
co-ordinates of which had been found 
by analysis, and their values are given 
in the first line of the little table in 
Fig. 6. On the right side of this table 
are given the characteristic factors of 
the average customer. 

A, C, D and E determine the plane 
of rates (Fig. 6). The intervepts of the 
plane on the three axes are 

A/C = 153.70 dollars per eustomer. 

A/D = 71.10 dollars per kilowatt. 

A/E = 5.66 cents per kilowatt-hour. 

Fig. 3a shows the customers planes 
B, and B, for points P, and P, in Fig. 
6; the ordinates a of plane B, therefore 
show what each customer ought to pay 
according to the, expenses he causes; r 
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is the same for both points and since, as 
has been demonstrated, x is represented 
by the distance Os (Fig. 3), corres- 
sponding to Om, in Fig. 3a, it must fol- 
low that both planes will intersect the 
axis of ain the same point. The line of 
intersection m,n, between B, and B, will 
therefore pass through the axis of a and 
the projection m’ n’ of this line repre- 
senting the line of unchanged bills will 
issue from the point O. It has been 
shown that the line of unchanged bills 
has to pass through the characteristic 
point p,’ of the average customer and 
in this ease it will represent therefore 
the line of the average load-factor. (See 
top view of de plane m Fig. 3) A 
elance at Fig. 3a shows that for all eus- 
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Average, therefore all customers with a 
large energy consumption will be fa- 
vored by the change of rates irrespec- 
tive of what their maximum demand is. 
Accordingly all customers with a small 
energy consumption will be penalized. 
Changing over to point P, (constant 
2) we see similarly, from Fig. 3c, that 
any customer irrespective of his energy 
consumption or load-factor will be fa- 
vored as long as his maximum demand 
is larger than the average and vice versa. 
The next point is P, lying just oppo- 
site P, on the other side of P,. Fig. 3d 
shows that the line of demarcation m’n’ 
between favored and penalized custom- 
ers (line of unchanged bills) again is 
the line of average load-factor, the same 


1 eg arare CHARACTERISTIC FACTORS 
x Toy ta] OFTHE AVERAGE CUSTOMER: 
\ A= $ 3,627 000 EZE È 2.16 Kwfeust 
' N53. OO | 
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tomers whose load-factor is larger than 
the average, B, has a lower ordinate a 
than B,: their bills will be reduced by 
the ehange of rates below what they 
ought to be, and the reverse for eus- 
tomers with small load-factors. The ab- 
solute value of the individual customer `s 
demand and energy consumption has no 
bearing whatever on the question wheth- 
er this customer will be favored. 

Fig. 3b shows what happens if P. 1s 
shifted from P, to P, (Fig. 6) for con- 
stant y. y is represented by tan ¢, and 
therefore the trace of B, on the ad plane 
will have to be parallel to that of B.. 
Consequently the line of intersection 
mn, will be parallel to both these traces 
and the line of unchanged bills m,’ n,’ 
will be parallel to the axis of d. Plane 
B, is lower than B, for all points on 
the de plane where e is larger than the 
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as in Fig. 3a. but turned around p,’ by 
180 degrees; now conditions are just the 
reverse from what they were at rate- 
point P,. In shifting from Pa to P. Y 
is Increased and 2 deereased, accordingly 
in Fig.3a %, has to be larger than %, and 
Y, smaller than ¥, (since fan %=y and 
fan ¥ = z). The reverse holds true for 
point P,; in other words. where mereases 
of the bill had taken place for point P, 
reductions will take plaee in case of P, 
and vice versa; shifting the ratepoint to 
point P, means a premium to the small- 
load-factor customers at the expense of 
the long-hour users. 

It ean be seen from the drawings how 
shifting the point toward P, means fa- 
voring the small-energy consumers and 
towards P, the small-maximum-demand 
users. 

Fig. 4 will also show how by shifting 
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P, all around Po, Po.’ Pn’ revolves 
around P,’ (corresponding to the aver- 
age customer's characteristic point p,’). 
It can easily be seen here how by leav- 
ing first x, then y, and finally z con- 
stant and changing only the two other 
eo-ordinates (charges) the projection 
P,’ Pm’ will be swinging into the three 
main positions of constant load-factor 
(parallel to trace P, P,) constant e 
(parallel to axis of Z or d respectively) 
and constant d (parallel to axis of y or 
e respectively). Shifting the ratepoint 
in intermediate directions will turn the 
line of demarcation between favored and 
penalized customers in an intermediate 
position (always passing through the 
average customer’s characteristic point), 
such as for mstanee P,’ Pa’ in Fig. 5. 
This position P,’ Pm’, for instance, which 
is lying between the main positions fa- 
voring sinall-load-factor consumers and 
‘small-energy consumers would mean 
that such customers are favored who ful- 
fil one of the following conditions: 

(1) Both load-faector and energy 
consumption are small: à less than ^ 
and e less than E/C. 

(2) The load-factor may be large, 
but then the energy consumption must 
be all the smaller and be below a certain 
limit, which in any case is smaller than 
the average energy consumption and is 
the smaller the larger the load-factor 
(fan ^) is. 

(3) The energy consumption may be 
large, but then the load-factor must be 
below a certain limit, which is the small- 


er the larger the energy consumption is. 


It is easy to see how this applies mu- 
tatis mutandis to all other intermediate 
positions of the line of unchanged bills. 


(To be continucd.) 


a 
Exports of Copper. 

Exports of copper for the week end- 
ing February 2 were 6.900 tons. Since 
the first of the month the figure has 
been 3.638 tons, as against 3.332 tons 
for the same period of last year. This 
shows a deerease. 

Exports of eopper for the month of 


January amounted to 29.257 tons, as 


against 26,699 tons for January of last 
year, 

The exports of copper from the 
United States amounted to an aggre- 
gate value of nearly $89,000,000 in 
1910, compared with about $89,400,- 
000 in 1909, 

Exports of copper for the week 
ended January 26, were 5.000 tons. 
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Commercial Motor Vehicle Exhibition. 

Light package delivery machines, 
heavy trucks capable of hauling ten 
tons at a single load, motorcycles, and 
accessories required by these vehicles 
were demonstrated at the Commercial 
Motor Vehicle Exhibition held in the 
Coliseum, Chicago, February 6 to 11, 
under the auspices of the National As- 
sociation of Automobile Manufacturers. 

This was the first show of the kind 
ever held in Chicago and its impor- 
tance may be realized from the fact 
that over 225 exhibitors participated, 
exhibiting power propelled carriers and 
accessories that demonstrated the re- 
markable strides that have been made 
in the industry. 

The show was replete with novelties. 
One of these, which attracted unusual 
attention, was an electrically propelled 
hearse that is in the regular service of 
a Chicago undertaker. There were also 
a number of different makes of police 
patrol wagons and motor ambulances, 
both gasoline and electric, suitable in 
size and price for large and small ecit- 
ies. An extraordinary amount of in- 
terest has developed throughout the 
country this winter in motor wagons 
for municipal purposes and undoubt- 
edly one result of the Chicago show 
will be a noticeable increase in the 
number of such machines in different 
cities during the present season. 

One of the most unique forms in 
Which the commercial motor vehicle 
appears is an industrial truck designed 
especially for use in factories and 
warehouses and at railroad stations 
and steamship docks for hauling trunks 
and freight. These are electrically 
operated and are made in several styles 
and sizes, some running on four and 
others on three wheels. Their plat- 
forms are only two feet above the floor 
and their maximum speed is four miles 
per hour. They have a carrying ca- 
pacity of from two to four tons. 

The interior decorations and lighting 
schemes of the Coliseum and Coliseum 
Annex during the motor wagon show 
were the same as for the Automobile 
Show the previous week. Also the 
manufacturers of accessories exhibited 
the same materials as during the first 
week. A brief account of the exhibits 
of electri¢al interest was given in our 
last issue. The following is an ac- 
count of the exhibits of electric ve- 


hicles during the motor-truck exhibi- 


tion: sw 
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Anderson Electric Car Company, Detroit, 
Mich., exhivited two 2,000-pound delivery 
wagons and the chassis of a 1,000-pound 
wagon. All were shown equipped with Edi- 
son batteries. The normal speed of these 
cars is said to be twelve miles per hour. 

Automobile Maintenance & Manufacturing 
Company, Chicago, Ill., manufacturers of the 
Walker balance-gear electrics, exhibited two 
of these machines—one a covered delivery 
wagon and one a 1,500-pound truck. The 
rear wheels ot these trucks are hollow and 
contain the driving gears which are oper- 
ated by a pinion at cach end of the motor 
shaft. 

Baker Motor Vehicle Company, Cleveland, 
O., exhibited a two-ton truck, complete, and 
a 1,000-pound delivery wagon. 

Couple-Gear Freight-Wheel Company, 
Grand Rapids, Mich., had on exhibition a 
five-ton gas-electric truck. This was of the 
four-wheel drive type equipped with a driv- 
ing motor in each wheel. In addition there 
was shown a half section of the wheel in 
operation showing the method of driving. 

General Vehicle Company, Long Island 
City, N. Y., had on exhibition one of its five- 
ton trucks and a closed delivery wagon. 
There were also shown a number of photo- 
graphs of other types and photographs of 
General vehicle trucks Operating under se- 
vere conditions. 

Lansden Company, Newark, N. J., had a 
very complete exhibit of its con-mercial ve- 
hicles, including a one-ton express wagon, 
as supplied to the Adams Express Com- 
pany, two model delivery wagons of 1,090- 
pound capacity, an electric ambulance, com- 
pletely equipped, and the Lansden flat truck 
for use at wharves, railroad stations, in fac- 
tories, etc. An interesting feature of the 
exhibit was the electric wagon owned by 
the Adams Express Company which in 1904 
made the trip from New York to Washing- 
ton, D. C., and has been in continuous serv- 
ice ever since. 

Studebaker Automobile Company, South 
Bend, Ind., had on exhibition, among Its 
gasoline trucks, a Model 26 truck, a Model 
25 delivery wagon, a Model 28, three-ton 
truck and the chassis of a Model 24 seven- 
ion truck, 

Waverley Company, Indianapolis, Ind., had 
on exhibition an electric hearse, an electric 
ambulance and a light delivery wagon. 

ee 


Parade of Commercial Trucks. 

A unique parade, composed entirely 
of commercial motor trueks, was held 
in Chicago Monday, February 6, in 
connection with the opening of the first 
annual Chicago commercial motor ve- 
hiele exhibition. Despite a severe 
snowstorm, Which promised to blocek- 
ade the business thoroughfares of the 
eity. the parade was held and pro- 
nounced a marked sttecess—first, be- 
eause the representative display of ve- 
hieles demonstrated the extent to 
Which Chieago merehants are employ- 
ing motor velicles, and secondly, be- 
cause the snow-covered streets proved 
no hindranee to the parade and dem- 
onstrated the value of the motor ve- 
hiele in inclement weather. 

About 150 commercial vehicles of all 
types were in line, and they ranged in 
size from the 1,000-pound delivery 
wagon to the five-ton truek, both gaso- 


line and electric. 
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ELEMENTS OF POWER-STATION 
DESIGN—XXII. 


DISTRIBUTION SYSTEMS—II. 


i BY W. B. GUMP. 


(e) General Design of Feeder Sys- 
tems.—The design of feeder systems 
embraces practically the entire sub- 
station layout, and is far too broad a 
subject to treat within these few pages 
except in basic form. While the art 
of distribution has rapidly advanced, 
and the problems relating to the main- 
tenance of fixed potentials at remote 
distributing points have reached a so- 
lution, yet these problems are still puz- 
zling and in a measure unsolved in the 
ease of large networks in thickly popu- 
lated districts; more especially in con- 
nection with power used for transpor- 
tation. A thickly congested district 
in which the load continually fluctuates 
is perhaps the most stubborn condition 
confronted by the electrical engineer. 
The power requirements form one part 
of the problem and the method best 
suited to its distribution is the other 
part. The latter is apt to be more 
complicated, and therefore more diff- 
cult of analysis. | 

The general arrangement of feeders 
earried to a distributing point is too 
well known to require details. It is at 
once evident that in a large distribut- 
‘ing system, the potential at each dis- 
tributing center must vary according 
to its particular load, hence independ- 
ent regulators at each distributing 
point become necessary. 

Fig. 11 shows an elementary circuit 
in which there are two distributing 
centers; namely, A and B. With the 
system uniformly loaded the potential 
diagram given in Fig. 12 shows the ex- 
tent of drop at different distances 
from the distributing points. Assum- 
ing, now, that the load at B becomes 
abnormal (as might be the ease with an 
eleetrie railway). the potential must 


be raised on the outer feeder, if nor- 
mal voltage is required at B. To affect 
this result demands some form of regu- 
lator on this particular feeder. As re- 
gards a railway load it is often impos- 
sible to provide for full potential under 
conditions of extreme congestion. In 
the case of lighting however, the mat- 
ter of maintaining’ normal voltage at 
the consumers’ circuits is extremely 
important, and must be well provided 


FIG. 11. 


for, if satisfactory service is to be real- 
ized. 

In order to design a feeder system 
properly, a careful study of the com- 
munity in question is necessary. Ac- 
curate maps are very essential in lay- 
ing out the system, and these maps 
should contain all of the data which is 
available at the time the design is 
started. While the surveys do not 
serve to show the future growth, they 
do form an accurate basis for deter- 


FIG, 12. 


mining the initial loads sufficiently 
close for practical purposes. 

(f) Regulators, and Auriliary De- 
vices—Feeder regulators are of two 
general types: 

(1) Step by step, or switeh type. 

(2) Induetion type. 

Either of these types may be hand- 
operated, or automatically controlled, 
and may be single-phase, or polyphase. 
In either type there are two windings, 
one in series with the line being reg- 
ulated, and the other aeross the line, 


and usually termed the primary wind- 
ing. In the switch type, the coils are 
stationary. Taps are brought out from 
the series coil, portions of which may 
he cut in or out, thereby altering the 
secondary potential which is in series 
with the load. 

The induction type of regulator has 
found much favor, and is being in- 
stalled extensively, especially where 
automatic control is desirable. The 
construction of this type consists of 
a stationary and a movable set of poles, 
the primary portion being wound upon 
an inner drum which ig permitted to 
rotate, taking a position which rein- 
forces or opposes the magnetic field, 
and hence ‘‘boosts’’ or ‘‘bucks’’ the 
potential. 


In deciding upon the question wheth- 
er to use automatic or hand-operated 
regulators, it may be said that this de- 
pends largely upon the operating con- 
ditions. Where a switchboard attend- 
ant is well able to manipulate a set 
of regulators by means of remote-con- 
trol switches, this method may be su- 
perior to automatic control. In very 
large stations, however, especially 
where the amount of power per feeder 
is large, automatic control is always 
to be considered seriously. This ap- 
plies especially to rapidly fluctuating 
loads which cannot be properly taken 
care of by means of manual operation. 
Where a polyphase circuit is unbal- 
anced single-phase regulators should be 
used, if close regulation is desired. 

The arrangement of regulators with- 
in the station is a very Important item, 
since proper provision for extensions 
must be made, if cramping and incon- 
venient operation are to be avoided 
later. Whether the regulators are lo- 
eated in the basement or on the main 
oor depends chiefly upon local con- 
ditions. Since the heat radiated must 
be disposed of, it heeomes necessary 
to give this item due consideration. 
Where water circulation is used. the 
piping system should be very carefully 
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planned. Main conductors leading to 
the regulators should be segregated 
from neighboring conductors, and the 
control wiring should be carried in in- 
dependent duets well protected from 
the effects of heat and moisture. It 
is important to note that ample space 
should be given for manipulating the 
regulators, such as removing them for 
repairs, or working upon them while 
in place. Failure to allow ample space 
is eertain to hinder operation, and is 
likely to increase the fire hazard. 

Where regulators are installed upon 
the main floor the main leads can gen- 
erally be carried in the floor, and dis- 
tributed to the individual regulators. 
The control wiring can be earried in 
separate ducts above, or supported 
within a conérete wall. 

Auxiliary Cevices include relays for 
actuating the regulators, potential and 
current transformers for the feeders, 
water-cooling system (if one is used), 
switches or other appliances operated 
in conjunction with the regulators. It 
should be noted here that the current 
transformers which operate feeder am- 
meters are connected in the outgoing 
lines, and hence are located near the 
regulator. Potential transformers, 
however, may be located at any con- 
venient place where the secondary wir- 
ing can be extended to the switch- 
board. Wiring from current trans- 
formers and from potential transform- 
ers, respectively, should run independ- 
ently to the switchboard, and should 
not be placed where there is possible in- 
terference with other wiring. 

Where constant-current transformers 
are installed the same general consid- 
erations should be given as those re- 
ferring to feeder regulators. In case 
the number of arec-lighting circuits to 
he fed is very large, it is apt to involve 
difficulty in accommodating the wir- 
ing. This can generally be overcome 
by running each wire in a fiber con- 
duit, and grouping the outgoing con- 
duits in a bundle. The entire mass of 
conduits may be imbedded in eonerete 
Walls, floors, or columns, and be led out 
of the building with as fireproof a eon- 
struction as other portions of the in- 
Stallation. 

On account of the number of arc- 
light transformers whieh are required 
Ina large substation it is generally out 


of the question to arrange them in one 
For this 
them 


row, or even in a double row. 
reason, some method of lifting 
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out must be provided, as well as allow- 
ing space for moving parts, and access 
for handling. In case it becomes ad- 
visable to place these transformers in 
a basement, a crane should be operated 
overhead within the basement, or an 
opening left in the main floor through 
which the main crane may hoist any of 
the transformers. The latter arrange- 
ment, however, is likely to complicate 
the wiring, and in not a few cases pre- 
sents a very perplexing situation. 

(g) Outside Construction and Main- 
tenance.-—The line construction, un- 
derground work, and individual serv- 
ice installations go to make up a large 
investment, and the question of relia- 
bility stands at the head of the list of 
items. The fact that outside construc- 
tion should he first-class is well known. 
Too often, however, it is slighted in 
order to cut down the first cost, and 
this is done at the expense of greatly 
increased maintenance charges. 

Underground construction has been 
treated in a previous chapter. Over- 
head lines do not deserve a detailed de- 
scription here. These flings having 
heen properly attended to, the next 
question is that of the service meters. 
In this connection it should be stated 
that a first-class meter department is 
absolutely necessary in any power sys- 
tem, and this feature cannot he over- 


looked if the service ig to be satisfac- ` 


tory. The importance of regular and 
systematic calibration of watt-hour me- 
ters is now recognized, and scarcely 
needs further comment. Such a depart- 
ment should be attended to by special- 
ists who have no other duties. An ex- 
ception would be where a plant is too 
small to permit the attendant or at- 
tendants to devote full time to meters 
alone. A number of such cases are to 
be seen in towns of from 1,000 to 6,000 
inhabitants, in whieh the community Is 
supplied from a central steam plant. 

Pole-top transformers, as well as sub- 
way transformers, should have their 
eases grounded so as to protect. line- 
men, and where it Is feasible pole-top 
switches are advisable for use in eut- 
ting out a particular section whieh is 
being repaired. This arrangement has 
the distinct advantage of assurance 
against live eonduetors, 

(hi The Financial Nide -— The eeo- 
nomwmjeal aspveet of distributing systems 
is far too broad to admit of an analyti- 
eal discussion here. further than to 
deal with a few of the fundamental 
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factors, showing the course to be pur- 
sued in planning a system of electrical 
distribution. 

There are a large number of factors 
entering into this question and these 
factors are conflicting in their relation 
to economy. Among the factors per- 
taining to electrical conductors for dis- 
tribution may be mentioned : 

(1) Safety from overheating. 

(2) Mechanical strength. 

(3) Minimum first cost of line con- 


struction. 
(4) Minimum first cost of central 


station. 

(5) Minimum cost of operation. 

(6) Maximum income at minimum 
cost. 

The first two items are required in 
any distributing system, and need no 
comment. Item (3) will be seen to 
confliet with item (4), from the fact 
that, if minimum line cost alone is eon- 
sidered, the line losses will have to be 
made up at the power station, thereby 
increasing the cost of the latter. This 
assumes that the plant is to run twen- 
ty-four hours per day, which is usually 
the case. <A temporary plant, or one 
which is to operate only a small por- 
tion of the time, would obviously profit 
by a minimum cost of line, and in the 
event of discontinuing service the 
salvage from the line would he very 
small, while that of the station appara- 
tus would be comparatively high; espe- 
cially is this true if the machinery is 
to be installed elsewhere. It is appar- 
ent that in such a case the machinery 
may be practically as good as new, and 
the cost of removal is apt to be small. 
while the original line has little more 
than scrap value. 

It is plain that item (4) cannot be 
considered alone. Since the cost of the 
losses before mentioned should be re- 
duced, and this ean only be done by 
inereasing the amount of copper, min- 
imum station cost becomes physically 
impossible. This is due to the fact that 
the losses can be reduced to zero, only 
by installing a maximum amount of 
copper for a given output, correspond- 
Ing to maximum and not minimum sta- 
tion eost. On the other hand, if the 
losses are Inereased, the inefficiency 
must be paid for in the station, which 
is inereased in order to supply the 
given output. A study of these eon- 
flieting eonditions shows that a balance 
must be struck which will allow the 
annual eost of energy losses, plus the 
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annual investment charges, to be a min- 
imum, 

Minimum cost of operation involves 
a relation such that the annual cost of 
the conducting system, and the annual 
cost of station equipment, are adjusted 
to give a minimum total cost of opera- 
tion. This relation will be found by 
analyzing the annual interest and de- 
preciation of the conducting system, 
and the annual interest and deprecia- 
tion of the station, and striking the 
proper balance. The process of finding 
this condition is complex, and is the ba- 
sis of Kelvin’s Law. A former chap- 
ter touched upon this law, stating that 
due care must be exercised in deter- 
mining the proper compromise between 
theory and practice. 

The last item is the one invariably 
sought, and is the factor to which all 
other considerations should contribute. 
As stated in the above list of items it 
is misleading, and should read ‘‘ Maxi- 
mum income for a given investment,”’ 
for a maximum income cannot be real- 
ized from a minimum investment. It 
might also be made to read ‘‘A min- 
imum investment for a fixed profit.” 
In either case it is apparent that one 
factor may be regarded as a constant, 
and the other a variable, as far as the 
process of solution is concerned. 

In conclusion it is well to state that 
the cost per kilowatt-hour of energy 
delivered to individuals, such as resi- 
dents, necessarily involves the cost, in- 
terest charges, depreciation and main- 
tenance of the entire conducting sys- 
tem. This is why a power company 
prefers to supply a large block of 
power to a single customer, rather than 
small amounts to a large number of 
customers. This feature enters inti- 
mately into the question of lighting 
rates, where the cost per kilowatt-hour 
at the switchboard is necessarily a very 
different matter from the cost of en- 
ergy delivered to small consumers in 


outlying districts. 
(To be continued.) 
——— 0 


Destruction of Minneapolis 
Plant. 

In our issue of January 14 we called 
attention to the destruction by fire of 
the East Side power house of the Min- 
neapolis General Electric Company, 
which was completely burned on the 
morning of Friday, January ©. 

On the morning in question a single 
engine was operating at this station 
and for some unknown reason it began 


Power 
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racing and soon flew to pieces, before 
the engineer in charge had time to 
shut it down. Immediately afterwards 
fire broke out, completely ruining the 
plant. It is believed that this fire was 
due to a short-circuit on the incoming 
mains. 


The accompanying illustrations have 


Vol. 58—No. 6- 


may be seen a Filers-Stowell engine 
and a General Electric three-phase 
generator of 1000 kilowatts capacity 
of 2,300 volts. The engine bed was 
cracked in five different places. The 
machinery was completely wrecked. 

A new substation is to be built upon 
the site of the old power house and 


FIG. 2.—VIEW FROM OTHER END OF POWER HOUSE. 


been made from photographs taken im- 
mediately after the fire. Fig. 1 shows 
the interior of the plant with the 
switchboard to the mght and above. 
The base of this board and the holes 
in the wall show the level of the main 
floor. Fig. 2 is a view taken from the 
other end of the building. To the right 


a new 10,000-kilowatt steam 
plant will be erected upon a new site 
in the vicinity. This has already been 
decided upon and Stone & Webster 
have started upon the work for the 
construction of the new plant. $1.270,- 
000 has been set aside for this pur- 
pose. 
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Flaming-Arc Lamps for Shop Lighting. 

At a meeting of the Toledo Section 
of the American Institute of Electrical 
Engineers held at the Y. M. C. A. Build- 


ing, Toledo, Ohio, on the evening of 


February 3, Harry Caird made an ad- 
dress on the subject of ‘‘I]lumination. 
Mr. Caird is engineer for the Excello 
Are Lamp Company at Chicago and his 
address dealt largely with the subject 
of flaming-are lamps for shop lighting. 

Mr. Caird stated that architects used 
to incorporate into their plans for shops 
a certain number of hghts. no matter 
what kind of lights were used. The 
conditions prevailing in the rooms were 
usually not taken into consideration. 
Such is no longer the case and it is up 
to the engineer to determine what lights 
and how many will be most effective in 
certain rooms under certain conditions. 
One shop owner will have his walls 
whitewashed, another will have them 
finished to match the dark iron girders. 
This and a hundred other incidentals 
will affeet the conditions which must be 
considered in the scientifie lighting of a 
shop. Different illumination is required 
for: high and low-speed machinery}, Dif- 
fereat kinds of light are Kee for 
shops where colored articles are used 
from those where no colored articles 
are to be found. These are but a few 
of the many conditions which confront 
the lighting engineer and in which 
each shop is peculiar to itself and it 
is evident that sneh problems require 
Judgment and experience to figure out 
properly. 

The speaker expressed the opinion 
that the higher a lamp is hung in a 
shop the more light it will give. He 
Was emphatic in his opinion that the 
direct-current lamp is much better for 
use in a factory where high speed is 
used than the alternating-current lamp 
as with the latter lamps shadows are 
cast on the machines while in motion. 
If the machine moves as rapidly as the 
are it causes a shadow. In the direct- 
current lamps no shadow is noticeable 
as the current is always in one direc- 


tion. This applies especially to shops 
where lathes and spinning machines 
are installed. Mr. Caird stated that 
the alternating-current lamps are satis- 
factory for low-speed machines. Either 
forty or twenty-five-eyele lamps may 
be used and good results secured. 

The taming-are lamp, which Mr. 
Caird was advocating as the best lamp 
for shop-lighting purposes, is hung high 
and generally over the cranes. As the 
foreman complained that they did not 
like to stop work every time it was 
necessary to trim the lamps, the plan 
of hanging the lamp over the crane in 
order to get a proper distribution of 
light without stopping the work on the 
crane was evolved. 

Another outgrown condition of which 
Mr. Caird spoke was when lights were 
hung four in series on 220-volt circuits, 
each series of four covering 20,000 
square feet of space; a great loss of 
time was entailed by the fact that if 
one lamp went out all went out. This 
brought a complaint from the foremen. 
As the result of this came the automatie 
device for cutting out lamps. When a 
voltage of 200 or higher is used, direct- 
current lamps can be equipped with an 
automatic cut-out and compensating re- 
sistance. Thus, if a lamp is extin- 
guished by accident or the exhaustion 
of carbons, the current is automatically 
passed through the resistance, so that 
the other lamps in the series will be 
undisturbed. In a large shop where the 
loss of time of workers oecupving 20.- 
000 square feet, from even five minutes 
of darkness might run into hundreds of 
dollars the value of the device and nec- 
essity for its Installation is very appar- 
ent. 

Mr. Caird dwelt at some length on 
the value of a safety device which he 
had with him and exhibited to the engi- 
neers present. He said this safety de- 
vice is a Very important thing to the 
lllinois manufacturer. In that state 
the employers’ hability act requires 
that extreme care be taken to avoid ac- 
cidents in all manufacturing concerns. 


A lamp equipped with the new safety 
device can be handled with perfect 
safety, where otherwise the circuit 
would be grounded and the man who 
had the misfortune to have come in 
contact with the lamp might be 
shocked. 

In reply to a-question as to whether 
yellow or white lights are best for shop 
lighting Mr. Caird replied it depends on 
depends on the character of the 
work being done. The white light 
is best for factories where col- 
ored articles are handled, as it 
brings out the true color values. The 
yellow light is really an optical illusion, 
especially where opalescent globes are 
used. These globes, said Mr. Caird, 
concentrate the eye upon the ball of 
light and make it appear much larger 
and brighter than it really is but actu- 
ally have the effect of cutting off about 
twenty per cent of the light. The clear 
globe is the proper one to use in factor- 
ies and shops. The contention some- 
times made by the men that it weakens 
their eyes is also an illusion, according 
to the speaker. He had been looking 
into are lights for the past ten vears 
and it has never affected his eves. 

The subjeet of blow eoils was 
brought up by one of the members and 
in speaking of them Mr. Caird said that 
there has been some discussion as to 
why blow eoils have been put into flam- 
ing-are lamps. The blow coils aet as 
regulators. When the earbon feeds 
down there is a rise in the current 
Which strengthens the blow ceoil. An 
Increase of the magnet-coil current 
lengthens the are, decreases the voltage 
and keeps the current steady, which 
fully explains the need for blow coils 
for regulation purposes in tlaming-are 
lamps. As a fact it is impossible to get 
earbons that are absolutely uniform and 
this fact enters into the regulation. The 
carbon must be kept hot. Naturally as 
good illumination cannot be secured out 
of doors as in the shops, as the air en- 
ters ten degrees or more cooler outside 
than the temperature which is secured 
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indoors. The hotter the temperature of 
the air the better the light. 

The rotary type of alternating-cur- 
rent lamps received some attention 
from Mr. Caird. Among the disadvan- 
tages of this type of lamp he pointed 
out that the starting load is about sev- 
enty-five per cent over normal current 
of ten amperes, a feature which is very 
disadvantageous where a large number 
of lamps are used on a circuit as over- 
load necessitates the use of larger trans- 
formers and wires. These disadvan- 
tages have been overcome in recent 
type lamps. Mr. Caird used as an illus- 
tration the type known as the rapid- 
striking lamp. The lamp establishes a 
normal are instantaneous thereby mak- 
ing the load constant ‘shop lighting is 
figured on a basis of 5,000 square feet 
per dircet-eurrent lamp with yellow 
earbons, and 4,500 squace feet for each 
alternating-current lamp. 

BEES One ae 

Saving Inundated Electrical Ma- 

chinery. 

It was first feared that the inunda- 
tions which occurred in Paris last year 
had utterly spoiled all the electrical 
machinery located underground. This, 
however, was not the case, and in many 
instances it was found that a simple 
drying of the dynamos and motors was 
sufficient to put them again in working 
order. As soon as the machinery which 
had been inundated could be reached 
it was carefully washed, in some cases, 
first with slightly acidulated water, 
then with fresh water, and afterwards 
with alkaline water, with a final rinsing 
with fresh water. Various methods 
were followed for drying the different 
dynamos and motors and accessory ap- 
paratus and ‘fittings. Machines should 
be treated immediately, 

—_~+-e—__—. 
Report on Pittsburg Traction. 

The complete report prepared by B. 


J. Arnold on the transportation prob- ` 


lem in Pittsburg is just being issued. 
A brief summary of the conclusions 
and recommendations is given here. 
The report is copiously illustrated with 
maps and contains much statistical 
information and instructive diagrams. 

The report contains a general discus- 
sion of the transportation problem, 
With special reference to the Pittsburg 
district: a review of traction develop- 
ment in the city and of the immediate 
transit needs, referring also to future 
development; a study of the financial 
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and operating records; and a compar- 
ison with traction results in other 
American cities. 

The following conclusions have been 
made: 

(1) General growth of the District 
is normal and healthy; (2) Population 
of the District relatively scattered, re- 
quiring further solidification to sup- 
port rapid transit; (8) Traction Dis- 
trict, within thirty-five years, will 
probably double its tributary popula- 
tion—to 2,000,000 people; (4) Earn- 
ings from passenger transportation will 
approximate $40,000,000 annually when 
population doubles; (5) Immediate 
transit needs are largely confined to 
surface transportation; (6) Present 
traction system is relatively over-ex- 
panded as compared to larger cities; 
(7) Service has not continuously im- 


Vol. 5E—No. 6 
The the following 
recommendations: (1) Legislation to 
provide effective State control over 
service, rates and capitalization: (2) 
Enlargement of city boundaries or 
creation of Metropolitan District eon- 
irol over transit development; (3 Leg- 
itation of property must be immediate- 
bonds from the debt limit of the city; 
(4) City Publie Utility Bureau to 
cheek and record transit operations; 
(5) Comprehensive transit plan to be 
formulated and carried out under one 
District control; (6) General rehabil- 
itation of property must be immediate- 
ly financed without increasing present 
capitalization; (7) Reorganization of 
present traction system on a basis of 
fair return upon actual investment: 
(8) New capital to be continuously 
available for future extensions and 


report makes 
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proved to the degree to be expected. 
(8) Pittsburg is conspicuously low in 
the use of transfers; (9) Adequate 
service is the primary requirement, 
then maintenance, interest on actual 
investment, protection for new capital 
and lastly profit; (10) Fundamental 
defect of present system is financial— 
high fixed charges and failure to pro- 
vide for renewals out of earnings; (11) 
Appraisal of property necessary to de- 
termine reasonable fixed charges and 
(12) Pe- 


petual franclises Inconsistent with ad- 


basis for adequate service ; 


vanced coneeption of public welfare: 
(13) 
purchase or build transit properties on 
its own credit; (14) Subway develop- 
ment depends upon the attitude of 
private capital under restrietions to be 
imposed. 


City must have power to own. 


betterments: (9) Establish an adequate 
depreciation fund out, of earnings; 
(10) Co-operative study of re-routing, 
service, ete; (11) Co-operative disposi- 
tion of questions pending between the 
eity and the company regarding 
bridges. crossings and street improve- 
ments; (12) Publicity of company re- 
cords, results and intentions; (13) Fu- 
ture transit program should incorpo- 
rate subways, electrification of steam 
lines and interehange of surface and 
subway traffie. 

This report was drawn up for the 
use of the mayor and city council in 
making out plans for better traction 
service and extensions of the existing 
Mr. Arnold was retained for 
vear ago after 
making a preliminary survey for the 
Pittsburg Civie Commission. 
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Festival Illumination at the Chilean 


Centennial. 

The one hundredth anniversary of 
the achievement of independence and 
of the founding of the Republic of Chile 
was fittingly celebrated at Santiago, 
Valparaiso and other Chilean cities 
during the latter part of September, 
1910. Although the national holiday 
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Among the numerous striking fea- 
tures of this festive celebration was the 
very fine electrical illumination of the 
principal public and of many private 
buildings. Although technical details 
of how this was carried out are not at 
hand, a good conception of it is to be 
had from the accompanying illustra- 
tions, which were taken in Santiago, 


hel 
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Maine’s Public Utilities Bill. 

A bill which is under consideration 
in the Maine Legislature provides for 
a Public Utilities Commission of five to 
supplant the present Railroad Commis- 


` gion and also to have supervision over 


all other public service corporations, 
including regulation of rates. The bill 
is drawn on the lines of the Wisconsin 


CENTENNIAL ILLUMINATION IN SANTIAGO, CHILE. 


is September 18, the festivities ex- 
tended for several weeks. The marked 
ability of the Latin races for eonduct- 
ing gay and vet Imposing fiestas was 
Well shown on this occasion. The best 
of good feeling prevailed and the many 
foreign Visitors, especially from the ad- 
joining Argentine Republie, were ac- 
corded the warmest hospitality. 


the national capital, where most of the 
eentenary program was carried out. 
The illumination at Valparaiso, while 
not quite so general, was also tastily 


done. 
—— Se -eM Sea 


A $2.500,000 fund for ehemieceal re- 
seareh has been given to the University 
of Berlin through Kaiser Wilhehn. 


law with modifications in aecordance 
with the Ohio bill. 
ee So eee 

Special Illumination in Minneapolis. 

Special decorative and electric illu- 
mination features are to be ineluded in 
the eivie jubilee whieh is to be held in 
Minneapolis. Minn.. July 2 to $. The 
liehtinyg is to be quite extensive, 
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THE COMPARATIVE SENSITIVE. 


NESS OF SOME COMMON DE- 
_ TECTORS OF ELECTRICAL _ 
OSCILLATIONS. ' 


BY LOUIS W. AUSTIN. 


Although probably many comparisons 
of the sensitiveness of detectors have 
been made in the laboratories of the 
wireless companies, very little quanti- 
tative information on this subject has 
been made public. For this reason the 
experiments here described have been 
carried out. On account of the diffi- 
culties and the amount of time involved 
in the testing of detectors in wireless 
stations, methods have been developed 
during the last three years whereby 
these tests can be made in the labora- 
tory more expeditiously and accurately 
than is possible in the regular stations. 
By using properly designed exciting 
circuits in connection with a buzzer as 
a source of oscillations these difficulties 
have been removed. As it is also pos- 
sible in this way to produce oscilla- 
tions of any required degree of damp- 
ing as well as of any required wave 
length. all of the problems of wireless 
telegraphy can be successfully investi- 
gated in the laboratory except those 
which have to do with the properties 
of different types of antennz and the 
passage of the waves from station to 
station. 

The exciting circuit in all the experi- 
ments is shown in Fig. 1. Here B is a 
buzzer run by two storage cells with 
considerable resistance in series. The 
oscillatory circuit consists of a variable 
air condenser C, having a maximum ca- 
pacity of 0.005 microfarad, and for mod- 
erate wave lengths an inductance L, of 
0.062 millihenry. These are connected 
directly across the contact of the buzzer. 

The action of the circuit is as follows: 
When the buzzer contact is broken, the 
condenser C, is charged and this charge 


1—Abstract of an article in theBulletin, Ai the 
Bureau of Standards, Washington, D. C., Novem- 
ber, 1910. 


TELEPHONY—[ELEGRAPHY, 
WIRELESS. 


is retained until the 
closed, when the condenser discharges 
through the contact, producing oscilla- 


contact is again 


tions in the circuit L,C,. As these os- 
cillations take place in a closed metallic 
circuit, they are very feebly damped un- 
less extra resistance is introduced at R. 

All buzzers are not equally suited to 
producing oscillations by this method. 
In some, considerable adjustment of the 
contact is required before sharp tuning 
is obtained. The buzzer used in these 
experiments was of the 1905 United 
States Signal Corps type, and gave very 
satisfactory results with wave lengths 
varying between 350 and 2,000 meters. 
With some care in adjustment the wave 
length could be pushed up beyond 3,000. 
For telephonic reception of signals it 
was usually found necessary to cut down 
the intensity of oscillations from the buz- 


d 
zer, and this was done by placing an in- 
candescent lamp across the buzzer con- 
tact. 

The chalcopyrite-zincite rectifier, 
known as the perikon detector, was used 
as a standard for the comparison of the 
various detectors. As its sensitiveness 
varies somewhat from time to time, it 
was standardized before each experi- 
ment. In all cases the results showed 
an admirable proportionality between 
the deflections of the perikon detector 
and the square of the oscillatory current 
as measured by the thermo-element. 

Two general methods have been used 
for measuring the sensitiveness for tele- 
phonic reception of radiotelegraphic re- 
ecivers: First, the shunted-telephone 
method in which the relative loudness 
of response to the same signal in two 


different reecivers can be compared, and, 
second, the variable-coupling method by 


means of which the least audible signals 
for the different receivers can be com- 
pared. 

A form of eircuit for the shunted-tele- 
phone method in the case of the electro- 
Ivtic detector is shown in Fig. 2. Here 
L and L’ are wires leading to the oscil- 
latory circuit, K a stopping condenser of 
0.04 microfarad capacity, T the tele- 
phones, R a variable resistance in shunt 
across the telephones, and C a choke coi? 
to prevent the oscillations from running 
around through R instead of passing 
through the detector when the shunt R 
is closed. Two sixty-ohm telephones form 
a suitable choke. Whatever choke coil 
is used it is necessary to test it by plac- 
ing it across L L’. If the choke is per- 
fect, no oscillations will pass through it, 
and when it is placed across L L’ no 
change in the loudness of the signals will 
be observed. 

The measurement of the intensity of 
signal is made as follows: After the 
receiving circuit and detector are ad- 
justed to give maximum loudness in the 
telephone the shunt resistance R is closed 
and the resistance regulated until the 
signal just becomes audible. The value 
of the current pulses in the telephone, 
which are proportional to the energy of 
the incoming waves in the detector, is. 
expressed in terms of the value of the 
shunt, the resistance of the telephones 
and the least current audible in the tele- 
phones. With care a series of measure- 
ments of intensity may be made to agree 
among themselves to within about ten 
per cent. 

In the variable-coupling method for 
comparing the least audible signals in 
two detectors, the deflections of the gal- 
vanometer connected to the perikon are 
observed for a number of different de- 
grees of coupling between the induc- 
tances L, and L,. (See Fig. 3.) From 
these a curve is plotted which gives the 
variation of the received energy as de- 
termined by the distance between the- 
coils. The coupling, for which the sig- 
nals just become audible in the tele- 
phones of the detectors being compared. 
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is then observed and the relative energy 
taken from the curve. 

Fig. 3 shows the general plan of the 
circuits used in the comparison of the 
detectors. T is the exciting circuit ad- 
justed to send out wave trains which 
have a wave-group frequency and damp- 
ing similar to those occurring in wire- 
less practice. JI 1s a circuit whose con- 
tacts were made to correspond to a re- 
ceiving antenna of moderate size. IH 
is an untuned circut containing a de- 
tector connected to a galvanometer or 
to a pair of head telephones, as the cir- 
cumstances of the work required. The 
electrolytic, perikon, and audion were 
used in circuit III, each being so coupled 
to circuit II as to give maximum effect. 
The magnetie detector was placed in cir- 
cuit ZZ, as it is generally used in the 
antenna. The Fleming vacuum valve 
detector was coupled to II by its own 


fixed coupling coils. 


ELECTRO AND PERIKON DETECTORS, 
SHUNTED-TELEPHONE METHOD. 
Relative Sensitiveness. 
Strong Weak 
Signals. Signals. 
o 


EFlectrolytic—Perikon ............ 2.5 J. 
Electroly tic—Perikon (0.2 volt)... 1.1 1.3 
Electrolytic—Perikon ............ 2.3 2.5 
Electrolytic—Perikon (0.2 volt)... 1.3 1.3 
` Telephone resistance 2,100 ohms. 
Electrolytic—Perikon ............ . 2.7 
Electrolytic—Perikon (0.2 volt)... 1.1 


Telephone resistance 813 ohms. 


FIG. 2. 


Comparison was made of the sensitive- 
ness of the electrolytic detector and the 
perikon, using a wave length of approx- 
imately 900 meters and a decrement of 
the waves given out by the exciter cir- 
cuit, amounting to 0.16. The values of 
the inductances and capacities of the 
circuits were so chosen that they simu- 
lated the conditions of commercial work. 

In the above table are given the ratio 
of sensitiveness for both strong and weak 


` `] € za 3 a 7 
signals. The perikon was used without 


external electromotive foree and also 
with about 0.2 of a volt applied in the 
direction of the rectification. Compari- 
son was made by the shunted-telephone 
method, the same telephones being used 
for both detectors. The relative sensi- 
tiveness of the two detectors was little 
affected by changing the resistance of 
the telephones, showing that their ef- 
fective resistances must be ahout the 
same. It is seen that without external 
electromotive foree the perikon is less 
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than half as sensitive as the electrolytic, 
but that when the 0.2 volt is applied 
the difference is very small. The electro- 
lytic used in the experiment was of the 
free-wire-type and two positive Wollas- 
ton wires were used during the test, one 
0.003 and one 0.0012 millimeter in diam- 
eter. This was done because it has been 
frequently stated that the finer wire was 
more sensitive to weak signals. No 
marked difference between the two- how- 
ever, could be detected. This shows that 
it is only necessary for sensitiveness, 
that the capacity reactanee for the 
given frequeney should be large, and 
that beyond a certain limiting diameter 
there is no object in reducing the size 
of the positive wire. 

The relation between galvanrometer de- 
Hections with the thermo-element in eir- 
cuit Z/ and the intensity of signals in 
the electrolytie in cireuit JI, as meas- 
ured by the shunted-telephone method, 
shows that the responses of the electro- 
Ivtie as indicated by the telephone are 
proportional to the square of the oscilla- 
tory current. . 

The circuits for the comparisons of 
the magnetic and perikon detectors are 
shown in Fig. 3. The magnetic detector 
was connected directly in circuit 77 since 
it is usually used in the antenna. The 
Inagnetic detector used was of the ordi- 
nary commercial type, the direct-current 
resistance of the oscillatory coil being 
9.7 ohms and the telephone coil 120 
ohms. The telephones furnished with 
the magnetic detector and used in the 
experiments had a resistance of 168 
ohms. The telephones used with the 
perikon were of 1,200 ohms resistance 
and medium sensitiveness. For the 
comparison of sensitiveness the variable- 
coupling method was used, the coupling 
L, and L, being changed until the sig- 
rals became inaudible. When the read- 
ings on the magnetic were being taken 
the circuit containing the perikon was 
removed, then for the perikon readings 
the magnetice was cut out and the coup- 
ling L, L, regulated for maximum 
strength of signals. The relative strength 
of signals for the different degrees of 


coupling between L, and L, was deter- 


RELATIVE ENERGY IN CIRCUIT 77 FOR 
DIFFERENT DISTANCES BE- 
TWEEN Li AND Lz. 


Distance in 
Perikon deflection. 


centimeters. 
10 400 
12 245 
14 172 
16 115 
18 rns 
2n 64 
24 30 
2x 14 
32 g 
38 3 
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mined by means of the detlection of a 
galvanometer attached to the perikon. 
Such a series of readings is shown in 
the aecompanyving table. 

With waves from the buzzer circuit 
having a damping of 0.16 and a wave 
length of about 900 meters, it was found 
that the magnetie detector required 2.1 
times as much energy to produce an aud- 
ible sound as the perikon used without 
external electromotive force. 

Further experiments showed that by 
putting a 0.05 microfarad condensor in 
series with the telephone of the mag- 
netic, thus tuning it roughly to the rate 
of the buzzer, the loudness of signals 
could be increased so that there was very 
little difference between it and the peri- 
kon. 

Comparisons were also made at 
wave length of 350 meters and at 2,000 
and 3,000 meters. At 3,000 meters the 
magnetic with tuned telephone was ap- 
proximately one and one-half times as 
sensitive as the perikon. At 2,000 there 
was very little difference, while at 350 
meters the perikon was nearly five times 
as sensitive as the magnetic. 

In order to explain these differences in 
relative sensitiveness, the logarithmic 


a 


C; 


decrement of the circuit containing the 
magnetic was determined for different 
RECEIVED ENERGY AND AUDIBILITY OF 


SIGNALS IN MAGNETIC DETECTOR. 
Magnetic. 


Perikon. 
Detlections in mm. Telephone audjbility, 

300 120 
40 53 
55 40 

S5 16.5 
7.5 10 
2.0 2 


frequencies. After subtracting the 
known ohmic high-frequeney resistance 
of the circuit, the other losses due to the 
detector for the different frequencies 
were shown to be as follows: For wave 
length 350 meters the effective resist- 
anee was 110 ohms; for 900 meters, 32 
ohms; for 3,000 meters, 10 ohms. This 
would indicate that the amount of iron 
and the number of turns of the oscilla- 
tory circuits of the magnetic detector 
should be varied according to the fre- 
queney for which it is to be used. 

In the seeond table is shown the 


relation between loudness of signal as 


determined by the shunted-telephone 
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method in the magnetice and the oscilla- 
tory energy passing through it as de- 
termined by the deflections of the peri- 
kon galvanometer. It is seen that the 
loudness of signal in the telephone at- 
tached to the magnetic is not propor- 
tional to the square of the oscillatory 
current, but corresponds more nearly to 
the 1.4 power. 

The vacuum valve detector furnished 
for the test was constructed with fixed 
coupling coils inclosed in its case, so that 
it was found impossible to test it fairly 
at any except very short wave lengths 
without taking it completely to pieces. 

The circuits were arranged as shown 
in Fig. 3, the vacuum valve being cou- 
pled by its own coils to circuit IJ. Sig- 
nals were taken alternately on the peri- 
kon, adjusted for maximum strength of 
signal, and on the vacuum detector, one 
detector circuit being removed when the 
other was in action. At a wave length 
of 350 meters and with a decrement of 
the incoming signals of 0.16, the ratio 
of sensitiveness of the perikon to that 
of the vacuum detector, as determined 
by the variable coupling method, was 
almost exactly two to one. For a wave 
length of 900 meters the perikon ap- 
peared to be at least ten times as sensi- 
tive as the vacuum valve. As there is 
no reason to believe that the vacuum 
detector would change its sensitiveness 
with frequency, this difference is almost 
certainly due to insufficient coupling. 

In the following table is given the re- 
lation between oscillatory energy in the 
main circuit and the audibility of signals 
in the telephone of the vacuum detector, 
as determined by the shunted-telephone 
method. The audibility is seen to be 
proportional to the energy. The tele- 
phones furnished with the vacuum de- 
tector had a resistance of 8,300 ohms and 
were connected by means of a step-up 
transformer to the detector circuit. 


RECEIVED ENERGY AND ATIDIBILITY 
SIGNALS IN FLEMING VACUUM 


OF 


DETECTOR. 
Perikon. Vacuum detector. 
TDeflections, Audibility. 
$3 38 
21 20 
10 9 
5 5 
The sensitiveness of the audion de- 
tector was compared with that of the 
electrolytic already deseribed by the 


varving-coupling method. (See Fig. 3.) 
Iere L, and L, were the primary and 
secondary of a Wireless Specialty Ap- 
paratus Company tuner, the secondary 
condenser of the tuner being detached. 
The detectors were introduced alternate- 
ly in civenit JJZ and their most faver- 
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able conditions of coupling were deter- 
mined separately. The audion, having a 
higher resistance, required a stronger 
coupling. The same telephones (1,200 
ohms) were used for both detectors, pre- 
vious tests having shown that they were 
suited to each. MHigh-resistance tele- 
phones up to 8,000 ohms were tried with 
the audion, but were found to be less 
satisfactory than the ones used. This 
is remarkable, as with the Fleming vac- 
uum detector 8,000-ohm telephones ave 
used and even then the current 1s 
stepped down through a transformer. 

The ratio of energy sensitiveness of 
the audion to the electrolytie was found 
to be 1.5. Some of the bulbs were 
slightly more sensitive than this when 
first tried, bnt the sensibility decreased 
with use. 

The law governing the relations be- 
tween the intensity of the oseillations 
and the loudness of response in the tele- 
phone, as determined by the shunted-tel- 
ephone method, seems to depend on the 
impressed ‘direct electromotive — coerce 
from the battery and also on the tem- 
perature of the filament, as would be 
expected from the known form of the 
current voltage curve in the case of the 
passage of electricity from a hot to a 
cold body through a gas. For most ad- 
justments the response of the telephone 
is apparently nearly proportional to the 
square of the oscillatory current. 

In addition to the above detectors, a 
very large number of other types have 
been tested in the laboratory, among 
which are the tellurium, silicon and car- 
bon, and also many crystal detectors. 
These detectors are all of the rectifying 
type and are remarkable in that when 
properly adjusted and used with tele- 
phones of proper resistanee, and in some 
eases with small electromotive foree in 
the direction of the rectification, they 
all give practically the same sensibility 
as the perikon. The usefulness of sev- 
eral of these is, however, limited by the 
difficulty of adjustment and a lack of 
constancy. In most of these detectors 
the loudness of the signal inereases near- 
ly in proportion to the square of the 
oscillating current, although in some of 
them the inerease in loudness is less 
rapid, 

—eo 
Power Law in Maine. 

A law has been passed in Maine pro- 
viding that no corporation engaged in 
the transmission of power shall be 
granted rights of eminent domain. 
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Largest Exchange in the World. 

The largest telephone exchange 
building in the world is to be erected, 
at a cost of about $1,500,000, by the 
New York Telephone Company, follow- 
ing plans which are being worked out 
by C. L. W. Eidlitz and McKenzie, Vor- 
hees & Gmelin. 

A fifteen-story structure with foun- 
dations is to be commenced at once and 
the ultimate height of the building is 
to be twenty-five stories. 

This structure, which is to be 
equipped with a double bank of fifteen 
elevators, will be used by the Company 
for its main long-distance switchboard, 
which will have 200 positions. It will 
provide work for 200 operators, and is 
to be the largest switchboard in this 
country. It is planned to have three 
boards to take care of 20,000 subserib- 
ers and provisions have been made for 
the handling of calls of 60,000 local 
subscribers when the building is com- 
plete. 

fe ee 
Ohio Independent Telephone Associa- 
tion Complains to Interstate Com- 
merce Commission. 

The Ohio Independent Telephone As- 
sociation has filed a complaint with 
the Interstate Commerce Commission 
against the application of the Act to 
Regulate Commerce to the telephone 
companies operating wholly within the 
state of Ohio. There are about 12,000 
similar companies throughout the 
United States and although these com- 
panies connect with toll lines they have 
nothing to do with the making of the 
toll rates. In effeet the local exchange 
leases its lines to the long distance 
company. 

It is contended primarily that it 
would work a hardship on the small 
companies to provide for representation 
in Washington. 

—eo —_—_ 
Higher Pay for Telegraphers. 

A recent announcement made by the 
Commercial Telegraphers’ Union states 
that the wages of Western Union op- 
erators working the ovefland circuits 
have been increased from $95 to $100 


per month. 
-e 


Subway for Buenos Ayres. 

A contract for the installation of an 
underground railroad has been granted 
to E. W. Sutphen. of New York City. 
The London syndicate which is behind 
this propositon will push the work. 
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FINANCIAL REPORTS OF ELEC- 
TRICAL COMPANIES. 


INTERBOROUGH RAPID TRANSIT. 

The earnings of the Interborough 
Rapid Transit Company for the month 
of December and six months ended 
December 31, 1910, compares as fol- 


lows: 
1910 1909 


Gross operating revenue..$ 2,760,390 $ 2,641,052 
Operating expenses....... 1,214,318 1,040,741 
Net operating revenue. 1,546,074 1,600,312 
Taxes ..... Rr ee ee T 156,805 126,276 
Income from operation.. 1,389,267 1,474,036 
Other income .......-cee+- 27,321 31,276 
Total income ........+.- 1,416,588 1,505,313 
Interest, rents, etc., includ- 
ing Manhattan guarantee 889,451 883,841 
Net corporation income. 527,136 621,473 
Passengers carried ....... 53,656,393 61,284,203 
July 1 to December 31: 
Gross operating revenue.. 14,286,689 13,924,809 
Operating expenses ..... 5,926,562 5,379,808 
Net operating revenue.. 8,360,126 8,545,001 
Taxes ...... E N 923,475 833,778 
Income from operation.... 7,436,650 7,711,222 
Other income ............ 174,447 227,998 
Total income ......... 7,611,097 7,939,221 
Interest, rent, etc., includ- 
ing Manhattan guarantee 5,333,866 5,272,932 
Net corporation income. 2,277,231 2,666,288 
Dividends (6 months)..... 1,575,000 1,575,000 
Surplus .........6.. gires 02,231 1,091,288 
Passengers carried ....... 277,186,032 270,337,620 


The inerease in operating expenses 
is largely due to extraordinary expendi- 
tures, the result of changes in subway 
equipment made necessary in connec- 
tion with the operations of ten-car ex- 
press and six-ear local trains. 


MASSACHUSETTS ELECTRIC COMPANIES. 
The Massachusetts Electric Compa- 
nies report for the quarter ended De- 
cember 31, 1910, compared as follows: 


: 1910. 1909. 1908, 
CFOSS yoepsa g pho 4 $2,015,771 $1,921,073 $1,772,655 
Expenses ........ 1,461,603 1,328,901 1,297,328 
Neb e rsriicseres 554,167 592,172 475,327 
Charges and taxes 456,829 444,654 432,827 

Surplus ......,. 97,337 147,518 $2,500 


KINGS COUNTY ELECTRIC LIGHT & POWER 
COMPANY. 

The combined income account of the 
Kings County Electric Light & Power 
Company and the Edison Electric Il- 
luminating Company of Brooklyn for 
December and twelve months ended 
December 31, 1910, compares as fol- 
lows: 


1910 1909 

December gross ............ $ 427.679 $ 366,427 
Expenses .................. 183,613 175,488 
December net ............ 244,066 190,95 
harges, depreciation, etc... 123.389 102,900 
Surplus .,................. 120,677 88,039 
Welve months’ Bross...... 4,333,354 3,733,840 
Expenses ................... 2,054,921 1,834,130 
Twelve months’ net... 2,278,433 1,899,710 
1,079,533 


Charges, depreciation, etc... 1,287,420 


991,013 820,177 


NORFOLK & PORTSMOUTH TRACTION. 

The report of the Norfolk & Ports- 
mouth Traction Company for the month 
of December and six months ended De- 


cember 31, 1910, compares as follows: 


1910 1909 
December BrO8s ..........., $ 179,111 $ 163.444 
PRDENSOS renee wares cee 94,878 95,394 
i December net O IUN 84,233 68.050 
Six months STOSS.......0.40. 1,979,823 988,411 
XPENSËS ereer teanen eaS 595,059 554,735 
Six months net...._. reer 481,764 433,676 


PHILADELPHIA COMPANY. 

The Philadelphia Company reports to 
the New York Stock Exchange for the 
eight months ended November 30, 1910, 


compares as follows: 


1910. 1909, . 
Gross earnings, all sources. $3,635,340 3,535,547 
Operating exp. and taxes.. 1,544,169 1,683,326 
Net earnings ....ccecceeeee 2,090,570 1,852,221 
Other income .....essssssse 1,506,676 1,398,670 
Total income ....sseseeso 3,997,247 3,250,892 
Fixed charges .......ee008 $46,022 $67,612 
Balance: erered iens uosa 2,751,225 2,353,279 
Improvements, betterments 
and extensions .......... 1,180,691 584,728 
Surplus sess... sears leat 1,570,535 1,798,551 
Previous surplus .......... 4,610,779 3,336,696 
Total surplus ............ 6,181,314 6,135,247 
Dividends, discounts on se- 
1,780,809 1,508,863 


curities, etc 
Profit and loss surplus 
Nov. 30 


ease Srnec 3,626,384 
SOUTH SIDE ELEVATED. 

The South Side Elevated Railroad 
Company reports for the year ended 
December 31, 1910, compared as fol- 


lows: 


1910. 1909. 
Passenger ........0c..0ecee $2,343,782 $2,136,131 
Advertising and miscel- 

Juneous ....... EEEE 113,706 98,840 
Total Bross 2.0... cc cece ees 2,457,488 2,234,971 
Maintenance of way ...... 130,277 126,574 
Maintenance of equipment. 161,789 156,150 
Cond. transportation....... 818,379 746,575 
Loop rent expenses........ 315,778 281,599 
CFONGCKAL. 26:3 ses ya e a 227,257 213.004 
Total expenses ............ 1,653,511 1,523,994 
Net earnings .............. $03,977 711,01% 
Interest and rent........... 455,089 453,08 
SUTDPIUS © seek are aie ey Mee oe A *330,897 257,958 
Dividends «2.x 0h bared aoa Bee chy 153,447 oe 
SUIS. nce bis ce Reh alee es 197,449 257,938 

*Fqual to 3.4 per cent on $10,328,800 capital 


Stock as against 2.49 per cent earned on same 
stock previous year, 


NEW YORK TRACTIONS. 

The Publie Service Commission has 
issued the following statement showing 
the earnings of the principal New York 
traction lines for the month of October 


as follows: : 
{Surplus 


Total st. ry. Net. rev. Total after 

oper. rev. from oper. income. Charges. 

Hud & Man $226,908 $120,652 $194,033 $1,945 
Interborou: 

Subway ,. 1,210,956 724,483 rn - 
Elevated |. 1,336,697 636,729 | 1-440,762 535,950 
B R T syst. 1,843,006 677,868 716,117 191,842 

416,715 198,438 


tMetrop. St. 1,208,758 400,428 
CPKNE&E 55,508 4,004 4,504 3,564 
tSecond Av. 18,565 10,202 10,203 897 
tThird Av.. 291,330 119,363 119,363 85,242 
tDry Dock.. 51,089 11,22 11,224 1,684 
t42nd st. M. 133,840 38.100 38,100 26,974 
N. Y. C. Int 22,191 4,706 4,540 3,079 
tUnion ..... 190,313 49,010 49,022 30,920 
tWestch'ter. 45,557 9,038 9,146 6,771 
4,835 4,835 4,52 


tYonkers RR 57,603 , 
N Y&Q Co. 99,152 15.556 15,799 °%36.772 
Coney L& B. 114,931 32,178 32,186 8,3009 

Deficit. tOperated by receivers. tInterest 


permanently defaulted is not deducted. 


UNITED RAILWAYS OF ST. LOUIS. 
The United Railways of St. Louis re- 
port for the year ended December 31, 


1910, compared as follows: 


1919. 1909. 

GOSS oead aae e ee $11,537,774 $11,111,431 
Expenses, tuxes and de- 

preciation ices see chads 7,906,103 7,928,178 

NEU nets. shina ee a i 3,631,671 4,083,253 
Other increwtses .......... AIOT sae Stidl's 2 

Total increase.......... 3,674,738 4,983,253 
Chargés  c2.dbss Phew etna es 2,793,743 2,798,182 

Bahane 32125 4esoe heeaes *8§0,995 1,285,071 
Preferred dividends...... 409,580 $49,160 

SUPFPIUS: 224.604 8ek ek fees 401,415 435,911 


*hqual to 5.2 per cent on $16,983,200 preferred 
stock, which does not include $3,000,000 pre- 
ferred stock held in treasury of company. This 
compares with 7.57 per cent earned on same 


stock previous year. 


297 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


NIAGARA FALLS POWER. 

The Niagara Falls Power Company 
has issued its pamphlet report for the 
year ended December 31, 1910. The 
combined income account of the Niag- 
ara Falls Power Company and Cana- 
dian Niagara Power Company shows a 
surplus after fixed charges of $665,061, 
equal to 15.83 per cent on the $4,200,- 
000 outstanding capital stock, as com- 
pared with 10.82 per cent earned on 
the same stock the previous year. Fol- 
lowing are the figures: 


1910 1909 
GOSS .....c cece ee EEE $2,203,134 $1,952,348 
SEXpense ...cc ccc cenvccceces 438,733 431,297 
Net cds Sek eee ais oo eee $1,764,400 $1,521,051 
Other income .......... s... 152,506 134,078 
Total income ........°..... $1,916,906 $1,655,129 
Fixed charges, etc.......... . 1,251,845 1,200,635 
Surplus ........ seeder ahd Geter $ 665,061 $ 454,494 


*Includes $100,000 charged in respect of ob- 
solescence and a reserve against extraordinary 


casualties. 


COLUMBUS RAILWAY COMPANY. 

At the annual meeting of the Colum- 
bus Railway & Light Company the re- 
port for the fiscal year ended December 
31, 1910, was presented, showing a defi- 
cit, after dividends, of $353,146, which 
reduced the total surplus to $36,032. 
In his report to stockholders President 
Robert E. Sheldon says: ‘‘By reason 
of a strike, the vear’s results have not 
been as satisfactory as we could wish. 
I am pleased to report, however, that 
our business again is normal, and there 
is every reason to expect a satisfactory 
year. All obligations for rentals have 
been fully paid, and the usual charges 
on account of appreciation have been 


met.’”’ 


JACKSONVILLE ELECTRIC COMPANY. 

The Jacksonville Electric Company, 
a Stone & Webster property, reports 
earnings for the year 1910 as follows: 
Gross, $576,081, an increase of $89,304 
over the previous year; net $264,843, an 
increase of $47,261. The balance after 
charges was $164,345, an increase of 
$46,650; and the surplus after divi- 
dends was $69,845, 


MONTREAL STREET RAILWAY, 
The report of the Montreal Street 
Railway Company, for the month of 
December and three months ended 
December 31, compares as follows: 


1910 1909 

December gross ..........-. $ 377,274 $ 337.568 
EXPORSES. 664360 bvewweiweeiawey 235,299 212,006 
December net .......2000. > 142,065 125,556 
Charges and taxes.......... 37,642 34,480 
December surplus ......06 194,423 91,07 
Six months® gross..........4. 1,130,060 = 1,024,441 
EXpensës occ cee eedsewvsate 668,401 586,879 
Three months’ net........ 461,659 439,602 
Charges and taxes.......... 10),653 96,345 
369,006 $43,217 


Three months’ surplus.... 


a a aes "— 


a i. 
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New Electrical and Mechanical Apparatus and 


Connecticut Synchronous Signal 
Igniter. 

Among new things in the ignition line 
attracting attention was the synchronous 
signal igniter exhibited: by the Connecti- 
cut Telephone & Electric Company, 
Meriden, Conn., at the New York Elec- 
tric Show. This combines all the es- 
sentials of an absolutely high-grade re- 
liable ignition system for automobiles 
or motor boats which may be used in- 
dependently or as an auxiliary to a 
magneto. It comprises a combined cir- 
cuit-breaker and secondary distributor, 
a transformer coil with starting vi- 
brator and signal lamp, and a steering- 
wheel switch or combination battery 
and magneto switch. 

The circuit-breaker and distributor is 
designed for operation from the cam 
shaft. The driving shaft, which is pro- 
vided with a hole for attaching to engine 
shaft, revolves on imported ball bearings 
and the cam for actuating the circuit- 
breaker is composed of hard steel pins set 
lengthwise equidistant into this shaft 
which upon revolving strike the roller of 
the breaker arm in succession, thereby 
making and breaking the circuit suc- 
eessively. The breaker mechanism is 
very simple and effective. It is com- 
- posed of a very light steel lever pivoted 
upon a steel stud and provided with a 
bone fiber roller and a large platinum- 
iridium contact which is held against an 
adjustable platinum-iridium contact 
screw by a steel spring. 

The distributor arm is fastened by 
sliding key to the shaft and contact with 
the distributor blocks and coil terminals 
is made by carbon brushes. The cap 


forming the upper part of the apparatus | 


is composed of a highly insulating mate- 
rial, far superior to hard rubber, and 
the bronze contact blocks are molded in 
this cap and are provided with terminals 
for connection to the spark plugs and 
transformer coil. The instrument is 
made of the best materials, of the finest 
workmanship, and superior in design to 
anything on the market. 

The transformer coil supplied with 
this outfit is designed to be mounted un- 
der the bonnet and is made to with- 
stand a high degree of heat. It 1s con- 
tained in a hard fiber tube and fast- 
ened on the dash of a brass mounting. 
It is dirt and waterproof and all ter- 


Appliances. 


minals are on the outside, easily access- 
ible. A tube containing the vibrator 
starting button projects through the 
dash. This tube also contains the sig- 
nal lamp which indicates when the 
switch is turned on. This lamp will 
remain lighted until the switch is 
turned off. 
—_—_—@-s-@—___ 
New Vertical Radiant Toaster. 

The electric toaster is, perhaps, the 
most popular of the various electrical 
cooking devices now available. It is 
one of those remarkable articles, which 
so completely satisfies all the require- 
ments of real convenience and utility, 


SYNCHRONOUS SIGNAL IGNITER. 


that it is rapidly attaining the charac- 
ter of a modern household necessity 
wherever electric current is available 
for domestic use. 

When the General Electric Company 
brought out its first vertical type of 
toaster, its advantages were so appar- 
ent that it received quick recognition 
as ideal in its line. This appreciation 
was well merited because the new de- 
sign enabled the making of two slices 
of toast simultaneously, greatly reduc- 
ing the time and cost, and increasing 
the convenience of preparing the favor- 
ite breakfast dainty. 

The vertical type of toaster not only 
represented a marked advance in the 
direction of increased utility, but 
served to establish the value of ‘‘Calor- 
ite’’ as a resistance material for pro- 
ducing intense radiant heat under the 
influence of an electric current. As in 


the case of tungsten, tantalum and 
other metals used as efficient light giv- 
ers, the history of ‘‘Calorite,’’ the new 
metal used as an efficient heat giver, is 
too familiar to bear repetition. 

The 1911 model of the General Elec- 
tric Company’s vertical radiant toaster 
embodies new features, very commend- 
able to prospective users of such de- 
vices. The inclined rack has been sub- 
stituted for the perpendicular holder of 
the earlier design for increasing the 
convenience of the toaster. The slices 
of toast are thus rendered more acces- 
sible, and can be turned around more 
readily during the process of toasting. 

The individual contact plugs adopted 
for the ornamental electric heating and 
cooking devices are applied to the new 
toaster. The plugs are incased in pol- 
ished nickel cylinders, which add to 
the attractiveness of the toaster and 
place it in harmony with its compan- 
ions on the buffet. 


—_—_—_—_+--e______ 


Life of Underground Cables. 


Although in their early days grave 
doubts were raised as to the reliabil- 
ity of underground cables, especially 
by those who were compelled unwill- 
ingly to make the necessary financial 
investment, the reliability of such ca- 
bles is now well understood. Never- 
theless, except to establish the fact 
that such cables have at least a reason- 
ably long life, not very much data has 
heen accumulated to show just what 
the probable upper limit of life may 
be. This is due to the fact that cables 
carefully installed in accordance with 
the present practice have not only 
given satisfactory account of them- 
selves to date, but show no indication 
that they will not continue to do 80 
for sometime to come. 

A report of the special telephone 
commission appointed by the City of 
Chicago to investigate the telephone 
situation in that city, issued April, 
1907, shows an estimated life of under- 
ground telephone cable of twenty 
years for main conductors and fifteen 
years for subsidiary conductors. There 
are, however, instances of power cables 
which have been operating this length 
of time and which as yet show no 
signs of deterioration, indicating that 


val KN. 
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they will yet continue to successfully 
operate for a long time to come. 

A cable was removed from the ducts 
of the city of Philadelphia September 
22, 1910, due to a change in the ar- 
rangement of circuits necessitating the 


_withdrawal of this particular cable. 


This cable was installed in Broad 
Street, Philadelphia, running from 
Chestnut and Broad Streets south to 
Washington and Broad Streets, during 
the month of May, 1886, having been 
manufactured in April, 1886, by the 
Standard Underground Cable Com- 
pany. It had therefore been in opera- 
tion continuously for over twenty-four 
years, and even at the present time 
shows absolutely no indication of de- 
terioration in any way, notwithstand- 
ing the fact that while the cable was 
sold to operate under a working pres- 
sure of 600 volts, the circuit had for 
years been used for 2,000 volts arc-light 
service. 

The makeup of the cable is of some 
interest, due to the fact that the insu- 
lation is of a saturated fibre, a type 
that, due to the increasing demands 
for higher voltage, has been largely 
superseded. The cable in question is a 
No. 4 B. & S. gauge stranded con- 
ductor made up of sixteen No. 16 B. & 
S. gauge wires. 

——___+--e___— 
Railway Telephone System on Chesa- 
peake & Qhio. 

From Fortress Monroe all the way to 
Cincinnati, Ohio, a distance of nearly 
1,000 miles, the Chesapeake & Ohio Rail- 
road will soon be using the telephone 
method of controlling train movements. 
Since last March the telegraph has 
been supplanted for traim dispatching 
over four of the most important divi- 
sions of this road. Two new divisions 
were recently equipped with telephones 
und have rendered service since Decem- 
ber 24. 

The telephone system now in use 
comprises 545 miles with 154 way sta- 
tions. When present plans are com- 
pleted nine divisions will be equipped. 
with 992 miles and 248 telephone way 
stations. . 

The new equipment will be installed 
on the main line between Clifton Forge 
and Charlottesville, between Charlottes- 
ville and Richmond and between Rich- 
The tele- 
phone and installing material is being 
furnished by the Western Eleetrie Com- 
pany. ; 
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New Oil-Break Pole-Line Switch. 
Owing to the magnitude and com- 
plexity of the electrical distribution 


` systems of the present day, it is very 


important in many cases that means be 
provided for cutting portions of the 
circuit in or out of service by suitable 
devices installed at points which nec- 
essarily must be remote from the sta- 
tion. Such a device must be designed 
for installation out of doors and for op- 
eration under Joad, and would find ap- 
plication in sectionalizing feeder sys- 
tems, cutting in and out transformers, 
and in similar service. In many cases 
the use of this switch in connection 
with a transformer will obviate the ne- 
cessity of bringing high-tension lines 


into the building. 
To meet this demand the General 
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mechanism due to weather conditions. 
A detachable oil vessel, with insulating 
line and barriers between the switch 
poles, fits around a flange at the bottom 
of the frame. The stationary contacts 
are flared fingers of drop-forged cop- 
per, supported from the contact blocks 
of the copper current-carrying studs, 
by a heavy flat steel frame. The studs 
are supported by and insulated from 
the frame by porcelain insulators. The 
movable contacts are wedge-shaped 
copper blades hinged at one end. They 
are actuated by specially treated wood- 
en rods connected to the shaft which 
in turn is operated by the crank and 
handle outside of the frame. The con- 
struction of the stationary and movable 
contacts is such that any burning, due 
to rupturing the arc, is confined to the 


ee 


INSTALLATION OF OIL-BREAK POLE-LINE SWITCH. 


Electric Company has designed an oil- 
break switeh which is simple, intro- 
duces no complications in wiring, and, 
on account of the very convenient con- 
struction of the frame and method of 
supporting, is very easily installed. It 
ean be mounted on a flat surface or, by 
use of strap iron hooks, on transmission 
pole cross arms in a manner similar to 
that usually employed for mounting 
pole-type transformers. 

This pole-line oil-break switeh is 
thoroughly weatherproof. It is entire- 
ly inclosed in a cast-iron frame, fitted 
with a removable cover, grooved on the 
under side to fit closely to the gdge of 
the frame and supplied with a suitable 
gasket which prevents damage to the 


tips of the stationary contact fingers 
and the upper extremity of the movable 
contacts, preserving the actual current 
carrying surfaces. This feature of con- 
struction insures clean contact surface 
and uniform contact pressure. 

This switch is built in sizes up to 200 
amperes at 15,000 volts. The method 
of bringing the leads to the switch va- 
ries somewhat according to the volt- 
age, but in every case they enter 
through porcelain bushings protected 
from the weather by the overhang of 
the frame, The switches up to 4,500 
volts are designed for use with insu- 
lated wire, while for voltages between 
4,900 and 15,000 bushings are furnished 
which allow the use of bare wire. 
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Miscellaneous Installations of Girod 
Electric Furnaces. 


At one plant in Ugine, France, six 
Girod electric furnaces are now in oper- 
tion; two of these furnaces are each re- 
fining up to sixteen tons of cold charges 
of ordinary scrap material, and recently, 
in the presence of the Controller of the 
French Navy, one of these furnaces 
made a heat of eighteen tons of steel for 
castings. These furnaces are operated 
exclusively with cold charges; but if 
molten charges were used, they could 
easily receive charges of twenty ‘tons. 
They are supplied with 1,200 to 1,500 
kilowatts, and each are provided with 
four electrodes. 

Two other furnaces at this same plant 
with a capacity of three tons of cold or 
four tons of molten charges are operated 
each with a single electrode. The power 
capacity of these furnaces is about 325 
to 350 kilowatts. 

Two furnaces each having a capacity 
of two tons are also in operation at this 
works, and the output of the works con- 
sists of high-grade tool steels, pro- 
jectile steel, and steel for castings, auto- 
mobiles, ete. 

A new 8,000-kilowatt power furnace 
is now being installed at this works, and 
the Girod Company also has forty other 
furnaces operating exclusively on ferro 
alloys. 

The Cockerill Company in Seraing, 
Belgium, has been operating a four to 
five-ton Girod furnace for the past two 
years, and is refining molten Thomas 
steel for rails, locomotive tires, cannons, 
automobiles, ete., and the well known 
German firm of Krupp & Company is 
now installing a 12.5 ton Girod furnace 
to be operated with three-phase current, 
and shall use it for the production of 
tool steel, castings, cannons, automobiles 
and other Krupp product. 

The Girod furnace installed by the 
Simonds Manufacturing Company at 
Chicago is being transferred to its new 

and modern plant at Lockport, N. Y., 
and shall be used for refining the high 
grade of steel required for their saws, 
machine knives, files, ete. 


—_—_——___---____ 
A New Electric Timepiece for London. 


A firm of electric contractors in Lon- 
don, Eng., has installed, as an adver- 
tisement, an electrically driven time 
ball which drops every hour. This is 
said to be the most reliable public time- 
piece in London. 


NEW WESTERN ELEOTRIO AP- 
PARATUS. 


PORTABLE ELECTRIC BREAST DRILL. 


A new line of Western Electric Haw- 
thorn portable electric drills has just 
been placed on the market. These 


drills combine compactness and dura- 
bility of construction with safe and re- 
liable operation. 


They are made for 


PORTABLE BREAST DRILL. 


use on 110 or 220-volt direct-current, 
and sixty-cycle, single-phase, alternat- 
ing-current circuits, an Edison socket 
and cord being supplied so the drill can 
be operated from any standard lamp 
socket or screw-base receptacle. The 
motor is incased in a dust-proof case 
and all electrical parts are well insu- 
lated and protected, insuring freedom 
from shocks. The frame is of black 
japan, with nickel-plated trimmings, 
and an aluminum breastplate or spade 
handle can be had, as desired. Small 
oil chambers, so placed as to prevent 
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which takes drills up to and including 
three-eighths of an inch in diameter, 
and the necessary tightening key are 
furnished. 


NEW HARMONIC RINGING KEY. 


- A new type of key designed espe- 
cially for harmonic ringing and em- 
bodying many new features of merit, as 
well as many features which will be 
recognized as those found in their hori- 
zontal type of key now so extensively 
used, has been placed on the market 
by the Western Electric Company. 

This key, known as the No. 468 type. 
is of the locking-indicating type. After 
ringing the subscriber, the button re- 
mains in an intermediate position be- 
tween fully depressed and normal, thus 
indicating the last party rung. 

The kev has a heavy cast-brass frame 
covered with a rubber escutcheon, 
which mounts flush with the key-shelf. 
Machine screws are used to fasten the 
key to the iron framework of the key- 
shelf. 

A distinctive feature is the fact that 
each group of springs is mounted as a 
unit. All units are alike and, there- 
fore, interchangeable. They may be re- 
moved by simply taking out one screw. 
In this type of key there is only one 
pair of talking contacts. The plungers 


KEY FOR FOUR-PARTY HARMONIC RINGING. 


leakage when the drill is being used, 
insure good lubrication for all moving 
parts. 

The motor, weighing about twenty 
pounds, is supplied with two knurled 
side handles And the controlling switch 
is conveniently located within easy 
reach of the right hand grasping the 
handle, which allows the operator full 
control of drill. A Jacobs clutch, 


are of the roller type and absolutely 
noiseless in operation. 


A TESTING CABINET FOR THE SMALL 
TELEPHONE SWITCHBOARD. 

To meet the demand for an inexpen- 
sive testing outfit for small telephone 
exchanges, where a reliable means of 
testing is absolutely essential but 
where the outlay for an elaborate wire 
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chief’s equipment seems prohibitive, 
the Western Electric Company has 
placed on the market a new testing 
cabinet. 

This cabinet, known as the No. 1407, 
can be used with any switchboard and 
will do practically the same work as 
the large and expensive wire chief’s 
desks. Itis made in two styles, one for 
use with magneto switchboards and the 
other with the common-battery switch- 
boards. The cabinet is adapted to be 
fastened to the end of a regular switch- 
board, or elsewhere, as desired. The 
voltmeter is mounted on the front of a 
substantially made oak case, directly 
above the switching keys. The two 
terminals for connection to a Wheat- 
stone bridge and the terminals for the 
grounding and testing cords are ar- 
ranged at the bottom. 

The apparatus consists of a testing 
circuit, an operator’s circuit, a ringing 
circuit with keys and a grounding cord 
with flexible cord and plug. Both the 
testing circuit and grounding cord ter- 
minate on eight-foot cords, and are 
equipped with No. 47 cord plugs. 

Some of the tests which can be made 
with this testing cabinet are grounds, 
opens, shorts and partial shorts, ete. 

ee 

Induction-Motor Starting Switch. 

The motor-starting switch illustrated 
herewith was designed to secure better 
protection of motor and starting com- 
pensator than has been possible here- 


TESTING CABINET. 


tofore, without the use of a very com- 
plicated mechanism. 

The first and most important advan- 
tage obtained is the prevention of con- 
necting in the motor to the full volt- 
age supply without first connecting it 
to the compensator. This is accom- 
plished in an unfailing and positive 
manner by the blade stop, which al- 
lows the switch to be thrown to a run- 


A& J.M.A. 
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ning position, only after it has first been 
into the compensator side. 

Another important safe-guarding fea- 
ture is that the switch will only remain 
in the compensator clips so long as it 
is held there by hand; two powerful 
springs being used in such a manner 
that on releasing the handle, the switch 
immediately flies open. This feature is 
considered very important, as a care- 


WESTINGHOUSE LONG-SCALE SWITCH- 
BOARD METER. 


less operator is liable to leave the 
switch as soon as he sees the motor 
running, without throwing it over to 
the running side, which would result 
in the burning out of the compensator. 

The designers and manufacturers of 
this switch, Albert & J. M. Anderson 


Pat.9—6—i0 


INDUCTION-MOTOR STARTING SWITCH. 


Manufacturing Company, are prepared 
to furnish switches of this type in the 
following capacities :—25, 50, 75, 100 
and 150 amperes. 
orl Sa ee Sata ae 5 
Long-Scale Switchboard Meters. 

A meter with readings easily legible, 
for use in large installations where this 
characteristic is essential, requires a 
long and well illuminated scale. The 
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long scale has been obtained by meter 
manufacturers in two ways. The sim- 
plest and most obvious way is toextend 
the pointer and the radius of the seale 
of a short scale meter until the desired 
length of scale is obtained. The other 
method of obtaining a long scale is to 
increase the arc subtended by the scale. 
a method involving a completely new 
design of meter. 

It was this second method which 
was adopted by the Westinghouse Elec- 
tric & Manufacturing Company in plac- 
ing on the market its complete line of 
type F alternating-current switchboard 
meters. These are round pattern 
meters of the usual size, about nine and 
one-half inches in diameter, with scales 
subtending an are of 300 degrees and 
about fourteen and one-half jnches 
long. The length of scale usually found 
only in the large illuminated-dial meters 
is thus obtained in a meter of normal 
size. There is no metal front on the 
meter but instead a round glass cover 
is used. This makes it possible to thor- 
oughly illuminate the dial from the 
front and thus avoid the use of special 
lamps. 

The meters operate on the induction 
principle. The torque depends on the 
section of a rotating magnetic field on 
a light, pivoted drum. This principle 
makes connections to the moving ele- 
ment unnecessary, and, by avoiding the 
use of a copper coil or iron core for the 
moving part, reduces the weight on the 
pivot bearings and consequently the 
friction. This leads to accuracy and 
long life. The moving element also has 
inherent damping qualities, and the 
torque developed is very high. The 
controlling springs, which balance the 
forque, are made of a special alloy, 
tempered and aged to insure perma- 
nence under all conditions. 

The type F meters are furnished as 
ammeters, voltmeters. single-phase and 
polyphase watt-meters. power-factor 
meters, and direct-reading frequency 
meters. All of these meters utilize dif- 
ferent forms of the induetion principle. 

Bi Sa eg 
National Carbon Company’s Salesmen 
Hold Convention. 

The fifth annual salesmen’s conven- 
tion of the National Carbon Company 
of Cleveland, O., was recently held. 
They report this to he the most inter- 
esting and progressive convention they 
have ever held. 

Each day practical demonstrations 
and tests were made with various types 
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of lamps to show the kind of service 
that their various carbons would give 
in these lamps. The carbon that was 
given particular attention during these 
demonstrations was the yellow flaming 
carbon, known as Silvertip. It was 
burned in practically every known 
type of lamp under a wide variety of 
service conditions and gave satisfac- 
tion generally. 

During the discussions that followed 
the demonstrations the salesmen from 
various parts of the United States told 
of the universal satisfaction that this 
carbon is giving in the field. 

They say that the mechanical feature 
of the silver tip is a very strong factor 
in making this so universally popular. 
This silver tip does away with the 
loose end of the core wire and makes 
a firm electrical contact in the holder. 
There are no broken wires, therefore 
no lost carbons. Trimmers’ time is 
saved and operating expenses are re- 
duced. 

The salesmen were enthusiastic in 
their prediction about the ultimate uni- 
versal use of this carbon in flaming 


lamps. 
— eee 

Silver Plating on German Silver. 

In a paper read before the Institute 
of Metals in London last month, A. Mc- 
William and W. R. Barclay presented 
a paper dealing with the adhesion of 
silver to a base metal when electrolyti- 
cally deposited. Such plated ware re- 
ceives very severe treatment and trou- 
bles are frequently experienced owing 
to the silver coating becoming broken 
and stripping from its base, particular- 
ly when the deposits are thick. As 
German silver is the alloy generally 
used as the base metal, various com- 
positions of this alloy were tried by the 
authors and it was found that the plate 
adhered most firmly to the lowest 
grades and stripped most easily from 
the alloys with high nickel content. All 
things considered, the grade known as 
thirds was found to give the best 
results. 

—_—_—__4-e—___—_ 

Railway Equipment for Chicago. 

The General Electric Company has 
taken what is said to be the largest 
order for street railway apparatus 
ever received by an electrical concern. 
The order calls for 1,000 car equip- 
ments for the Chicago City Railways 
and totals very close to $2,000,000 in 
cost. 
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Telephone Installation in Brazil. 

Among the many common-battery ex- 
change systems installed recently by 
the Kellogg Switchboard & Supply 
Company, the eleven-section 10,000- 


line capacity exchange for Sau Paulo, 
Brazil, is of special interest on account 
of its size and importance. 

This system is to be used first as a 


CHIEF OPERATOR'S DESK. 


magneto multiple lamp-signal switch- 
board, but is so designed that it may 
be changed to a common-battery sys- 
tem without discarding any of the orig- 
inal apparatus. The present equip- 
ment is 4,960 lines. 

This massive quartered-oak board, il- 
lustrated herewith from photograph 
taken just previous to packing, will be 
equipped for thirty-one operators’ po- 


WIRE CHIEF'S DESK. 


sitions, each to have fifteen universal 
cords with ring-back keys. 

The Kellogg Company has furnished 
a complete accessory apparatus, includ- 
ing intermediate distributing frame, 
terminal clips, for 4,960 lines on an- 
swering and multiple side. The relay 
frame is for 5.400 subseribers’ lines. 

The Kellogg main distributing frame 
is equipped with 4,960 Kellogg arresters 
and terminal clips for 6.250 outside 
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lines. There is to be one two-position 
chief-operator’s desk and one one-posi- 
tion wire-chief’s desk. 

The complete operating plant will be 
made up as follows: One set of elev- 
eun storage battery, two motor-genera- 
tor charging sets operated from 220 
volts; sixty-cycles; three-phase alter- 
nating current. Two ringing machines 
with howler attachment, one to operate 
from the battery and the other to oper- 
ate from the primary-battery circuit. 
One white Italian marble power switch- 
board. 

The slight change in the wiring at 
the relay rack is all that is necessary 
to convert a magneto line to a com- 
mon-battery line. The cord circuits as 
furnished are of the universal type and 
will automatically adapt themselves to 
line eonditions. 

——___—_--__—__- 


Central Electric Company’s Annual Re- 
ception and Dance. 

On Thursday evening, January 12, 
the Central Electric Company, of Chi- 
cago, held its third annual reception 
and dance, at the club house of the 
West End Woman’s Club. 

About 150 couples composed of em- 
ployees of the Company and their 
friends enjoyed an extremely pleasant 


SWITCHBOARD FOR BRAZILIAN 
EXCHANGE. 


evening. The music, which was fur- 
nished by Pierce’s Orchestra, was ex- 
cellent and an elaborate supper was 
served during the intermission. 

The evening was rendered most pleas- 
ant by the presence of President and 
Mrs. George. A. Kinlock, and the 
many outside salesmen who were in 
town for the semi-annual sales confer- 
ence of the Company. No formal ad- 
dresses were made. 


Wu-frsitiy 


E Regg, 


it wl 
Bat ey. 
uPdepem. 
from % 
Ng ae 
Ihacht 
U pee 
th Ne 


Psat 


February 11, 1911 


303 


Electric Vehicles—1911 Models. 


The issuance of this electric-vehicle 
supplement is coincident with the an- 
nual Chicago Automobile Show and no 
more convincing evidence of the pres- 
ent status of the electrically propelled 
vehicle is necessary than is indicated 


by the comprehensiveness of the exhib- 


its maintained by the various manu- 


facturers. 


No radical departures from previous 
designs are announced for 1911. The 


electric-vehicle industry is, however, 
gaining a stronger foothold and the de- 
sign of the cars, both pleasure and com- 
mercial, has a decided tendency to- 
wards standardization along general 
lines. In pleasure cars, the coupé, be- 
ing as it is an all-year-round vehicle, 
continues to be the most popular. The 
1911 models as a general rule, are per- 


BABCOCK RROUGHAM. 


haps slightly larger and roomier than 
heretofore and the appointments leave 
nothing to be desired. 

In recent months the Edison nickel- 
steel battery has come into practical 
use and has had its influence upon the 
design and construction of the latest 
models—an influence destined no 
doubt to increase with time. Of greater 
bulk and lighter weight than the lead 
battery, it has developed quite phenom- 
enal mileage, and also has long life. 

Another new battery which has re- 
cently been introduced and which will 
have an effect on electric-vehicle devel- 
opment, is the Ironclad-Exide battery. 
The positive plate of this battery is said 
to have a greater capacity per unit 
weight than the Exide plates. The neg- 
ative plate is of the same gencral con- 
struction as the standard Exide nega- 
tive, but is made somewhat thicker to 


withstand the longer life of the posi- 
` tive plate. 


For the purpose of obtaining a max- 
imum distance on a single charge, thus 
necessitating larger cells, many of the 
new models of pleasure vehicles con- 
form very closely- to the general out- 
lines of the gasoline roadsters, thus al- 
lowing about three-fourths of the bat- 
tery to be placed in the front and only 
one-fourth in the rear of the car, and 
at the same time combining many of 
the advantages of the gasoline car with 
those of the electric, and making the 
car thoroughly a man’s car. 

In the business progress of commercial 
vehicles the year 1910 has witnessed a 
distinct advance. The design of 1911 
commercial vehicles indicates that rec- 
ognition is already given to the im- 


portance of electric commercial vehicles 
as the most efficient and economical so- 
lution of the problems of city hauling. 
The most up-to-date business concerns 
are interested in the investigation of 
their costs of teaming and are aiming 
to introduce the more economical meth- 
ods of electric commercial trucks and 
delivery-wagon service. The models 
presented for 1911 are designed for 
every class of service—from hauling 
coal to small packages. 

The following series of descriptions 
are of the 1911 models of a number of 
the leading manufacturers: 

BABCOCK ELECTRIC CARRIAGE COMPANY. 

A general improvement in the foot- 
control device applied to the Babcock 
electric vehicles and general refinement 
in the design of its eight standard mod- 
els is announced by the Babcock Elec- 


tric Carriage Company. 


The Babcock foot control is claimed 
by the Company to be the surest and 
simplest device for starting, stopping or 
regulating the speed of a motor car. 
Power is supplied and different speeds 
obtained through a hand controller at 
the left of the operator. This con- 
troller gives five speeds forward and 
one reverse. At the left of the steering 
column on the footboard is a pedal 
which applies a powerful double-acting 
band brake, and controls the power in- 
dependently of the controller. It grad- 
uates each one of the five speeds three 
times, so that the range is increased 
from five to fifteen speeds. 

All Babcock models are regularly 
equipped with high-capacity batteries, 
manufactured by the Philadelphia 
Storage Battery Company. All models 


BABCOCK ROADSTER. 


can be equipped with Edison batteries 
if desired. 

The chassis of the Babcock car is con- 
structed of armored wood. The irre- 
versible steering wheel is a feature of 
each model, although the lever will be 
substituted where desired. The double- 
chain drive is adhered to in all Bab- 
cock models. In the 1911 models these 
chains are inclosed in a dust and oil- 
proof case. All fenders are completely 
inclosed, so that the long running-board 
steps are always free from mud and 
dirt. 

In the accompanying illustrations are 
shown a four-passenger brougham and 
a model 12 Babcock roadster. The for- 
mer is a luxurious, roomy car, contain- 
ing special revolving front seats, which 
permits the occupants to face forward, 
sideways or backward. When not in use 
these seats can be removed. The gen- 
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eral specifications for this model are: 
Wheels, 32 by 4 inches, Tinkem bear- 
ings; tires, 32 by 4 inches, Goodyear 
quick-detachable; motor, of special de- 
sign capable of developing fifteen horse- 
power; control, five speeds forward, 
one reverse; speed, from two to twenty- 
three miles per hour; brakes, duplex 
countershaft, internal’ expansion in 
_rear wheels; drive, double chain; wheel 
base, eighty-six inches; battery, thirty- 
six cells, ‘‘Philadelphia’’ battery or Ed- 
ison battery. 

The specifications of the roadster dif- 
fer from the brougham on the follow- 
ing points: The motor will develop 
twenty horsepower, the speed ranges 
from two to thirty-five miles per hour, 
the wheel base is ninety-four inches and 
the car is equipped with forty-two cells 
“Philadelphia” battery. This model 
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The transmission from the motor to 
the countershaft is by Reynold silent 
chain, inclosed in a dust and oil-proof 
ease. The Reynolds chain is self-ad- 
justing as to pitch. Transmission from 
countershaft to the rear axle is by Ba- 


BAKER ROADSTER. 


ker bevel-gear drive. Differentiating 
gears are mounted on three-arm mem- 
ber with provision for self-alining 
movement. All gears are inclosed. The 
transmission shaft drives in a straight 
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for six speeds forward and three re- 
verse on one lever. The controller has 
a special mechanical lock which does 


away with the electrical plugs and 


makes it absolutely impossible to start 
the car except by the use of the owner’s 
key. 

The Baker electric is equipped with 
two sets of internal expanding brakes 
on the rear wheels. Both breaks are 
mechanical, and are operated by foot 
levers with steel-rod connections. There 
are equalizing bars in each brake to in- 
sure the same braking power on each 
wheel. 

The extension coupé shown in one of 
the accompanying illustrations has 
seating capacity for four, and may be 
interchanged with a victoria body. The 
runabout model is designed for the 
business man who wants more speed 


BAKER COUPE. 


can also be equipped with Edison bat- 
teries if desired. 


BAKER MOTOR VEHICLE COMPANY. 

The Baker Motor Vehicle Company, 
Cleveland O., in furtherance of its pol- 
icy established some time ago, is con- 
structing all of its cars for the bevel- 
gear shaft drive. A number of refine- 
ments of design are apparent in the 
models for 1911. 

The rear axle of the 1911 model is of 
the semi-floating type of latest design. 
It is made of vanadium alloy steel and 
is housed in a sheet-steel casing. The 
hub of the front axle is drawn from 
sheet steel. The spring seats are ma- 
chined and the tubing is of special steel 
with semi-spring temper. The yokes 
are attached to the tubing by the elec- 
tric welding process. 


BAKER EXTENSION COUPE. 


line and has two universal joints, allow- 
ing free movement of the rear springs. 

The motor is of special four-pole de- 
sign, series wound, with large commu- 
tators. The motor is said not to spark 


BAKER RUNABOUT. 


under the heaviest loads. It is attached 
to the frame by the new three-point 
suspension system. 

The controller is of the continuous- 
torque drum type, giving speed changes 
without arcing or fusing. It provides 


and mileage than the ordinary electric 
affords. The roadster model, shown 
herewith, is claimed to be the fastest 
electric vehicle manufactured. The 
controller lever is placed on the steer- 
ing wheel and is capable of giving 
eleven speeds forward. The speed of 
this car is from three to thirty miles 
per hour. It is equipped with a forty- 
cell battery. 


BROC ELECTRIC VEHICLE COMPANY. 

Three Broc electric vehicles, 1911 
model, have been subject to extensive 
improvements. The roadster is known 
as model 19, the stanhope as model 
20 and four-passenger coupé as model 
24. The specifications for the road- 
ster are: Wheel base, eighty-three 
inches; tires, 32 by 3.5-inch pneumatic; 
speed, 4 to 25 miles per hour; battery, 


‘Clear. 
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thirty cells, eleven-plate regular Exide, 
or Jronclad-Exide or Edison batteries 
may be furnished. 

For model 20 the specifications differ 
only in wheel base, which is eighty 
inches, and number of cells, there he- 
ing only twenty-eight of the regular 
battery. Cushion tires may be supplied 
with this model if desired. The speci- 
fications for model 24 are the same as 
for the roadster type, only that 34 by 
4-inch cushion tires may be supplied. 

The Broce Electric Vehicle Company 
also makes three additional models, 
namely, a victoria, a three-passenger 
coupé and a four-passenger coupé. The 
‘specifications for these models are sim- 
ilar to those already given. 


COLUMBIA MOTOR CAR COMPANY. 

The new 1911 Columbia brougham is 
much lighter than previous models and 
the construction throughout is adapted 
to the use of pneumatic tires, which, 
in combination with the special spring 
suspension, afford easy riding quali- 
ties. 

With lightened construction, pneu- 
matic tires, increased speed, improved 
‘control and steering and a more con- 
venient and practical loeation of the 
‘driver's seats, the vehicle possesses 
great advantages over the best car- 
riages of the earlier styles, and with 
these more important new features is 
‘combined every minor, improvement 


COLUMBUS CHAIN-DRIVE COUPE. 


for further promoting the convenience 


‘and comfort of the oceupants. 


The inside seats accommodate four 
persons. The forward seat swings on 
hinges and when not in use may he 
lowered, leaving the forward space 
The standard trimming is in 


rich dark green cloth. There are silk 


‘curtains, electric light with dome fix- 


ture in the ceiling, controlled from the 


‘Imside, driver’s electric signal. speak- 


ing tube, card case, memorandum pad 
and a mirror placed in a convenient 
pocket, also toilet case and electric 
cigar lighter, if desired. To these ac- 
cessories may be added electric foot 
warmers for winter and electric fans 
for summer. 

The most careful attention has been 
paid to the distribution of the con- 
structive material used in the running 


BROC ROADSTER. 


and operating parts. Lightness has 
been obtained everywhere, but nowhere 
at the expense of strength. The frame 
is of pressed steel. 

There are five forward and three 
backward speeds, with a maximum for- 
ward speed of eighteen miles per hour, 
while the lowest speed is four miles per 
hour. The controller handle is placed 
on the steering column beneath the 
wheel, adjacent to the driver’s left 
hand. 

An important advantage of the con- 
troller is its smoothness of operation. 
From a standstill, full headway may 
be obtained without apparent definition 
between the separate speeds :s the 
lever is advanced through the series of 
five notches. 

There are two powerful foot-operated 
brakes and a foot-operated cut-out 
safety switch, insuring absolute control 
under all conditions of erowded city 
traffic. 

The underslung battery is of the lat- 
est type of Exide special, containing 
the forty-four cells carried in a single 
tray beneath the carriage body. Its 
capacity is 168 ampere-hours at forty- 
two-ampere rate. The method of sus- 
pension is exceedingly simple, making 
the tray easily and quickly removable. 

The Columbia victoria phaeton, 
known as Mark 70, is a town carriage 
that has won admiration through seven 
years of use. The 1911 body is painted 
black with dark green panels, while 
the color of the gear matches the pan- 
els and stripe harmonizes with them. 


305 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


Its capacity is two persons and it has 
a normal speed of fourteen miles per 
hour with a maximum of seventeen, 
and the running gear is of the reach- 
less type, one motor being used and the 
drive accomplished by chain. A Gen- 
eral Electric, series-wound, forty-eight- 
volt motor is used. The type of bat- 
tery in this phaeton is the Exide Hy- 
cap, the cells being grouped in special 
high-bridge jars. Twenty-four cells 
are employed and are set in two trays. 


COLUMBUS BUGGY COMPANY, 

The changes of particular impor- 
tance in the Columbus electrics for 
1911 are the ineased chain and the 
shaft drive. In suecessfully inclosing 
the chain the Company has developed 
an improvement, the value of whieh is 
readily apparent. Running the drive 
chains in oil and keeping them per- 
fectly lubricated and free from dirt 
and grit, relieve them of every objec- 
tionable feature. The Company asserts 
that this improvement increases the ef- 
ficiency of the chain drive to the max- 
imum; wear is practically eliminated ; 
all noise disappears; and the aggrava- 
tion of handling foul chains no longer 
annoys. 

The model 1202 coupé shown in one 
of the accompanying illustrations is 
equipped with the new incased chain 
drive. The battery equipment com- 
prises a thirty-cell Exide battery. 
model 1220 is a four-passenger shaft- 


COLUMBUS SHAFT-DRIVE COUPE. 


driven voupé. The car has an eighty- 
seven-inch wheel base, thirty-four-inch 
wheels and is equipped with Exide or 
Edison batteries. The two-passenger 
roadster, one of the most popular of 
Columbus electrics, is a unique de- 
sign for an electric vehiele. It is 
equipped with fore doors which are so 
popular on the 1911 gasoline cars. In 
fact it is built along the same lines 
throughout as a gasoline roadster. 
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THE COUPLE-GEAR FREIGHT-WHEEL COM- holds the motor in a fixed horizontal po- peculiar couple-gear wheels, each of which 
cs hile th h ai ) has a separate motor. In these lie the tre- 
PANY. sition while the wheel revolves around mendous power of the machine. Each can 


While no radical changes have been it. With the four-wheel drive has been be To RERE > that if an ve 
i l ana , Š , : rue or three of the wheels give out while the 
announced by the Couple-Gear Freight- developed four-wheel steering, which truck is going or coming from a fire, it can 


Wheel Company for its 1911 model elec- the Company claims is a great advan- be operated by means of the remaining 


- o vahin „<: . good wheels. Numerous electric batteries 
tric and gas-electric vehicles, a number tage. Four brakes are provided in ad- Stored in the chassis furnish the motive 


of improvements have been made which dition to an electrical brake, which con- power,’ and these batteries are charged 


, rahan , . : p from time to time from the generator at 
make for an even more efficient vehicle verts the four motors into generators. headquarters. One of the chief features of 


than in 1910. This Company manufac- The Couple-Gear Freight-Wheel Com- the truck is-the automatic hoist for the 
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COUPLE-GEAR FIVE-TON TRUCK. COUPLE-GEAR TRUCK IN RAILWAY SERVICE. 


tures two classes of vehicles, the gas- pany has recently supplied to the aerial ladder. Two geen oe 
: . o . . vo . ee heavy compressed springs furnish the pow- 
electric, comprising a gasoline engine Springfield (Mass.) tire department a er teak ae the ladder into the air in an 


driving an electric generator supplying special storage-battery ladder truck upright position without the use of cranks. 
‘ h ad mth which iscdesenihed jadi E and when the ladder gets to its upright po- 
current to the motors contaimed in the ch is deseribed in the following ac- sition, a dog drops into place to keep it 


wheels, and a straight storage-hattery count, which appeared in one of the there. | 
l The driver's seat is on the right-hand 


electrice vehiele. . daily papers of that aty: side of the truck, pretty well back from the 
Both the storage battery and gas- Springfield's new electric ladder truck head end, instead of on top and right up at 
? Aare l made its appearance on the street in the the front, as on the old truck. The tires are 
cleetrie types are made in five-ton anc. afternoon and pleased the eye of all who of hard rubber, and double tread, doing 
three-and-one-half-ton sizes and the 58” it, especially the fire-department peo away with danger of puncture. The max- 
ae ; : ple. This is Springfield’s second piece of imum speed of the truck is twenty miles an 

same transmission is used in both _ electrically-driven fire apparatus, the com- tou“. 


GENERAL VEHICLE 2,000-POUND WAGON, GENERAL VEHICLE 1,000-POUND WAGON. 


types of trucks. This consists of a mo- bination hose and chemical wagon being GENERAL VEHICLE COMPANY. 


' . . 3 the first. The new ladder was secured x . ~ ` 
è < a x s s r A z i A h) > X ° S e- 
tor contained in each whe el, which ap through the Combination Ladder C mpany The Gener al \ ehicle Company S \ 


plies force to the rim of the wheel at of Providence, R. I., eastern agents for the hicles for trucking and delivery are 


two opposite points. The axle stubs on Seagraves Ladder Company of Columbus, se = chassis. 
; PI l E err eee O., who made most of the truck parts ex- built glee tiorm design of ae. 
which the wheel turns are Integr al w ith cept the chassis, which came from the Varying in size and power for different 
the motor castings. An elongation of oe Freight-Wheel Company of capacities and in style of body for the 
meas : sa oe eee ran apids, Mich. ‘ 

the inside stub is keyed in a taper The ladder truck is about fifty-two feet user’s requirements. For the 1911 


sleeve in the steering knuckle and this long and the chassis is equipped with the model vehicles very little change has 
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been made in the design of the chassis. 
The frame is constructed of pressed 
steel or steel channels of such propor- 
tions as will best support the mechan- 
ism and carry the load most efficiently. 
The forty-four-cell storage battery 
which furnishes electricity to the mo- 
tor at eighty-five volts is suspended be- 
low the main frame in a substantial 
eradle, where it can be reached easily. 
The battery is in sectional form in 
erates of such weight and size as can 
be easily removed and replaced from 
either side of the vehicle, entire or in 
sections. It is so arranged that it may 
be charged without removing, but. if 
two batteries are used a charged hat- 
tery may be easily substituted for the 
exhausted one. 
The controller 
torque type, which 


is the continuous- 
changes motor 


GENERAL ELECTRIC 
COMPANY. 
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GENERAL VEHICLE TWO-TON 


speeds by degrees without interrupting 
the power supply. This gives a smooth, 
even acceleration, which, it is said, in- 
creases the life of the controller, bat- 
tery, motor, chains, ete. 

The motor used on the General Ve- 
hicle Company’s electric vehicles is 
especially designed for serviee demand- 
ed in electrie transportation. It is built 
along sturdy lines, with strong, rigid 
shaft, durable brush fittings, and a ca- 
pacity for heavy overloads. The mo- 
for is suspended on a cross-bar pivoted 
to the side frames in front of the rear 
axle. This pivoted suspension keeps 
the motor shaft parallel with the coun- 
tershaft throughout the entire range of 
ehain adjustment and permits the suc- 
cessful use of silent chain drive. The 
motor is totally inelosed and is placed 
high above the ground, where it may 
he easily examined. 


oe RACO- ae G ` 
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The countershaft is housed and pro- 
vided with four roller bearings within 
the inclosing tube. This tube is held in 
self-alining ball sleeves in hangers riv- 
eted to the side frames of the chassis. 
The complete countershaft may he han- 
dled as a single unit. It consists of two 
short shafts connected by a differential 
of the spur-gear type, each shaft con- 
nected to a rear wheel through sprock- 
ets and roller chain. The countershaft 
is driven by a broad silent chain over 
differential gear and motor pinion. 

In the accompanying illustrations are 
shown a number of representative types 
of General Vehicle standard wagons, 
ranging in size from the 1,000-pound 
light delivery wagon to the five-ton 
truck for heavy haulage. 

The specifications for 1911 indicate 
an increased speed in miles per hour for 
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with customary eon- 


Lansden Company 
exploited this 


servativeness has 
scheme in its Inception; instead, the 
Company has actually used ìt for a pe- 
riod of two years. having covered a dis- 
tance of over 19.000 miles with an ex- 
perimental model. 

A system of this kind on the level, of 
course, shows no Increase in mileage 
over the ordinary series type of motor, 
but where grades în excess of a few per- 
cent are eneountered, a verv eonsider- 
able gain is effeeted. often thirty-five 
per eent returned to the battery on the 


not 


down grade. 
Another result of this simple method 


of control is that the truek becomes 
practically a constant-speed 
clinbing ordinary hills at practically the 
same speed as on the level and held back 
on the deseents, not by brakes, but by 


machine, 


GENERAL VEHICLE THREE-TON TRUCK. 


TRUCK. 
the 1,000-pound wagon. The mileage 
travel on one charge for the 1.000- 
pound, 2,000-pound and two-ton vehi- 
eles is forty-five; for the three-and-one- 
half-ton truck, forty; and for the five- 
ton truck thirty-five miles. Al eneral 
dimensions are slightly increased. thus 
providing increased useable room, 


THE LANSDEN COMPANY, 

The Lansden Company. of 
N.J., maufacturers of electrie trucks of 
all sizes, announce for 1911 a new 
feature applied to its five-ton electric 


Newark. 


trucks. 

For years some new designer or en- 
gineer would suggest a control system 
whereby the eleetrie in going down a 
hill should turn the motor into a gener- 
ator and thereby return to the battery 
a very considerable amount of the extra 


The 


energy required to climb the hill. 


the energy required to create the eur- 
tent returned to battery. This elim- 
inmates all the and due to 
bierkace and means a motor wagon of 
the greatest efffecieney and cheapest re- 


wear tear 


pairs. 

The details of desim have been eom- 
pletely worked out, both motor and eon- 
troller being designed especially for the 
Edison battery. taking advantage to the 
Full of its many unique and desirable 
qualities. The controller actually han- 
dles a very small quantity of current, 
only a fraction of that driving the ma- 
chine, meaning much less wear and tear, 
less attention and adjustment and a 
greater assurance of safety, 

With his customary thoroughness, Mr. 
Lansden has gone one step further in 
designing this tive-tonm truek. and by 
making radical departures has still 
further mmereased the truck's efficiency 
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by using a helical spring suspension 
with flat-leaf ` springs as distance or 
reach rods. This cushions the strains 
of starting, of road obstructions, or of 
stopping, and a big five-ton truck rides 
and handles as easily and smoothly as 
does the ambulance. 


STUDEBAKER AUTOMOBILE COMPANY. 
In the accompanying illustrations are 


STUDEBAKER COUPE. 


shown two of the newest type Stude- 
baker electric pleasure vehicles, which 
are known as model 17. The specifica- 
tions for both victoria phaeton and 
coupé are the same. The mogpr is of 
special design, with ample overload ef- 
ficiency to carry the car over any rea- 
sonable grade. The battery equipment 
comprises twenty-six cells of eleven- 
plate Exide battery, part carried in 
front and part in rear, equalizing the 
distributien of weight. The wheel base 
is seventy-one inches and the diameter 
of the wheels thirty inches. The brake 
is of the foot-lever control type and is 
on the rear axle. There is also a brake 


STUDEBAKER VICTORIA. 


on the armature shaft which is oper- 
ated by the controller handle. 

In the commercial eleetric-velicle 
line the Studebaker Company manufac- 
tures six standard models, each having 
a modification of four different power- 
plant capacities. Refinements of design 
have led towards simplicity and in the 
direction of low maintenance, and in 
this connection it may be observed that 
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all driving wheels are of larger diain- 
eter than has been customary hereto- 
fore, thereby reducing the tire mainte- 
nance costs, as Well as minimizing the 
power consumption and eliminating as 
far as practicable the jar to the mech- 
anism of the vehicle. The new method 
of battery suspension adopted by the 
Company, in addition to having the ad- 
vantage of larger driving-wheel diam- 
eter, has an independent spring suspen- 
sion contained within the battery com- 
partment, which adds materially to the 
preservation of the battery, and. to re- 
duce the expense of repeated cleaning, 
battery cells with sufficiently high 
bridges to collect all of the material de- 
posited during the life of the plates are 
employed. Throughout the machine 
provision lubrication, wherever 
practicable, is of the standard railway- 
type waste-box method, thereby elimi- 
nating tlimsy and unreliable grease 
cups, Which are likely to be neglected 


for 


WAVERLEY 1,000-POUND WAGON. 


or improperly regulated, and insuring 
eontinuous lubrication with the least 
possible personal effort. 

THE WAVERLEY COMPANY. 

The leading Waverley model for 1911 
is said by the Company to be its model 
81, a four-passenger brougham, Other 
models which have been changed and 
improved are 75-C, a four-passenger 
brougham; 70-C, a three-passenger 
coupé; 76, a victoria phaeton, and 7%, 
an electric roadster. 

The first mentioned car, model 81, is 
oft the same type as the one that re- 
cently made a run from Philadelphia to 
New York with two passengers, cover- 
ing 112 miles on winter roads, some- 
times in six inches of mud and some- 
times over deep ruts, in five and three- 
quarter hours—a midwinter perform- 
ance that would do credit to any gaso- 
line roadster of equal size. The car 
was equipped with the new Edison bat- 
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tery, which is now furnished with any 
model of Waverley electric at an addi- 
tional price. 


Model 81 is a four-passenger 


brougham, resembling in many respects 
last vear’s model 75-C, but with a few 
important differences. The body of the 
ear is built in a single piece, three 
inches wider, the front has swelled side 
with 


panels rounded front quarter 


WAVERLEY COUPE. 


French plate glass, and the general ef- 
fect of the car is larger, roomier, more 
luxurious and more distinguished. 

The mechanical equipment includes 
the Waverley high-efficiency shaft 
drive, now in its third year of actual 
use in owners’ hands; the Waverley no- 
are controller, approved by Edison, and 
the Waverley motor that is said to give 
360 per cent of turning power for each 
100 per cent of overload. 

Next to model 81 in point of new- 
ness, though actually surpassing it in 
novelty, is model 78, Waverley electric 


WAVERLEY ROADSTER. 


roadster, a car that was introduced last 
year, but only in a tentative form. Nu- 
merous alterations and improvements 
are embodied in this year’s model. The 
body, for instance, is low hung. There 
is a roomy, comfortable rumble seat at 
the rear, with a step to reach it by. 
The length of the car has been in- 
creased to 114.5 inches and the wheel 
base to ninety-six inches. 
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Current Electrical News 


for an electric line 


GREAT BRITAIN. 
(Special Correspondi ner.) 


LONDON, JANUARY 28.—An action with regard to infringement 
of Osram lamps is not to take place after all, an agreement having 
been made between the General Electric Company of London and 
Messrs. Philips of Holland. The action was originally entered 
against Philips’ London agents, but it was common knowledge that 
Messrs. Philips were finding the necessary funds to fight the case 
with. The whole position is a complete vindication of the Osram 
patents, for not only have Messrs. Philips agreed to an injunction 
against themselves, and will pay royalties, but agreements are be- 
ing rapidly made with makers of other metal-filament lamps. with 
the result that, for a few years at any rate, there is likely to be a 
somewhat restricted importation of certain foreign lamps. With 
those firms which have come to terms there is also to be certain 
maintenance of prices and discounts. At the same time the matter 
is not quite settled, and an action or two may yet be necessary to 
give the owners of the Osram patents all that they claim. The 
case against Messrs. Philips was mentioned in the courts this 
week, it being withdrawn on Philips agreeing to judgment against 
them with costs. 

An increase of no less than 3,000,000 third-class passengers is 
recorded by the London, Brighton & South Coast Railway Company 
during the December half vear, the direct result of the working of 
the single-phase traction svstem. Attention is now being directed 
fo the East London Railway, which has been allowed to lie almost 
derelict for many years. It is an important connecting link in 
London communication and an influential firm of electrical en- 
gineers is now carrying out a survey of the line with a view to pre- 
paring estimates of cost of conversion to electric traction. Owing 
to the height of the tunnels, the single-phase system is barred, and 
the third-rail continuous-current system will no doubt have to be 
adopted. This railway is in a somewhat curious position as it is 
really owned by five other London railway companies, who hitherto 
have not been willing to give the necessary capital for adapting the 
line to electric traction. But events are moving more rapidly now, 
and definite steps will be taken shortly. 

Mention may also be made of a new type of rolling stock upon 
the Metropolitan Railway. Ever since the original adoption of the 
American type of car on London railways, the dpinion has existed 
that they do not lend themselves to such rapid entering and leavine 
as the older compartment coach with a door to every carriage. 
The new type of car mentioned above is a modification of the two 
and is somewhat similar to the coaches on the South London 
single-phase line. The car is split up into compartments of three 
sections, each with a door, there being a gangway down the center, 
the virtue of which is that it affords greater convenience and more 
capacity. 

Dugald Jackson, who is over here in connection with the trans- 
fer of the National Telephone Company's business to the Govern- 
ment, was present at the meeting of the Institution of Electrical 
Engineers recently and joined in the discussion on two papers 
dealing with electric power transmission. Mr. Jackson, whose 
remarks were of a general character, was accorded a very hearty 
welcome. The discussion was adjourned, the papers occupying 
G. 


most of the evening. 


CONTINENTAL EUROPE. 


(Special Correxpondence, } 

Paris. JANUARY 23.—The new electric ozonizing plant for water 
purifying which is erected at Si. Petersburg is the largest of the 
kind in Europe. The plant comprises several generators and 
electrice appliances, besides the ozonizing apparatus proper. A 
Means of purifying the city water was needed for some time past, 
owing to the bad quality of water which is furnished by the Neva 
River, and this led the municipality to adopt the ozone method. 
The plant uses a combination of Siemens ozonizing apparatus and 
Water treating towers designed by the Paris Ozone Company, 

In the region of Nice. France. there is to be installed a track- 
less trolley line which will connect various localities on or near 
the Mediterranean coast, Starting from Monaco, it is to follow a 
heavy gradient up the mountain slope to the locality of La Turbie, 
then reaching Menton, on the coast, and following along the coast 
route as far as Nice. 

Two steam traction lines in France are soon to be changed 
Over to the electric system. One of these isthe light railway run- 
ning between Severan and Claye, and the project has already been 
approved. The second line runs from Lens to Lievin. 

Among new Austrian projects I note a light railway between 
the railroad station of Gravosa. on one of the state lines, to the 
town of Ragusa. It will be a single-track line equipped with over 


— 


between 


head trolley. A project is on foot 
Baden and Mödling, and a meeting of local interests was recently 


held to promote the enterprise. Innsbrtich is to have a second elec- 
trically-operated cable road up to the Hungerberg plateau, which 
is a much-trequented suburban resort. It is expected to curry a 
considerable traffic. Among the new projects I note a cable jncline 
from Meran to the heights of Segenboibel, connecting here with an 
adhesion electric road which runs as far as Dorf Tirol. Another 
project relates to an electric line trom Dolsach to Winklern, pass- 
ing over the hill of Iselberge. 

At the port of Dantzig the German wWireless-telegraph department 
has erected a wireless post which is to be nseri especially for signaling 
to ships in order to warn them of approaching sterms. It is oper: 
ated in connection with the weather bureau. This is now the third 
Wireless station of the kind to be installed on the coast of Ger- 
many. 

An extensive steam plant has been installed at the Lesquin 
establishment. where the French Thomson-Houston firm is em 
gaged in manufacturing Curtis turbines. The boilers serve to sup- 
ply dynamo groups for running the motors for the machine tools 
of the shops and also for a large testing room which js used for 
the steam turbines. Four boilers are now installed, and their com- 
bined output is 40.000 pounds of steam per hour. They use forced 
draught given by two thirty horsepower motor-driven blast fangs 
Superheaters are employed so that the steam can be delivered at 
various temperatures for testing the turbines. The whole outtit is 

very well designed for obtaining varions data upon steam turbines 

In France a company known as Energie Electriqne du Centre, 
is operating an extensive power network in the region of Lyons. 
and now possesses seven hydraulic plants located) on various 
streams. One of the principal of these is the turbine station on the 
Sioule River, and another has been lately erected at Olle. on the 
Romanche. Several steam plants are located in the large towns, 
such as Clermont-Ferrand. St. Etienne and others, and these are l 
Operated in parallel on the network. The power lines are worked 
generally at from 50.000 to 60.009 volts. 

In Russia a government commission is examining a project for 
using the falls of Terek and also those of Lake Goktscha in order 


fo operate hydraulic plants, In this way a good part of the Cau- 
casus region would be furnished with current. A wireless station 
was opened not long since at Nikolajevsk, Siberia, and a second 
at Petropavlovsk. German apparatus of the Yeletunken type js 


employed in both cases. 
An electric railroad has been opened for service between Dres- 


den and Klotzschhe. At Dahlenburg., Hanover, the electric plant is 
being increased considerably in order to supply the surroundime 
district. A tramway line is building at the town of Oos. I also 
note a project for an electric railroad in the regions of Hamborg, 
between Barmbeck and Schinalbeck, passing by Hansdorf. 


WESTERN CANADA. 


eApeeral Correspondence d 


Winstera, Canvpa, Feertary §— The City Council of Re- 
gina, Saskatchewan, plans great things for jts municipal street 
railway system now nearing completion, During 1911 and 1912 no 
less than $150.000 will be spent on the system, half of whieh will 


be expended this sear. The Council has mapped out the following 


programs of work: 
1911 -Laying of five and one-half miles of track at a cost af 


$155.000; purchase of six more cars for $35,500: snow SWeeDeEr, 
$4.500; addition of another power unit, $20.000: ear barns, $15,000, 
1912--~-Laying of six miles of track at a cost of $140,000, pur 
chase of seven cars costing $44.000, with $50,000 left tor other im- 
provements and incidentals. 
A report made to the Ontario Government by the Municipal 
Commissioner of Port Arthur, Ontario, shows there are 1.922 tele- 
phones in use in that city on the municipal lines divided as fol- 
lows: individual subseribers’ lines, 1.113; local party lines, 20; 
local subscribers on party lines, 623: extension telephones, TS, 
Estimates and specifications prepared by the city electricium 
of Vancouver, B. C. show that from 3150000 to g200.000 will be 
expended this year in that city by the eleetrical department, The 
money will be expended on new pote lines, additional hamps and 
Improvements to the distribution plants. 
Commissioner Graves, of Calgary, Alberta, who Was instruct od 
by the City Council to look into the power situation aud shocttce, 
has prepared specifications for additional machinery to relieve the 
situation. Another boiler will be added at the power plant, new 
substations built and additional districts served, and many of the 
down-town wires placed under ground. The plans call for the 
expenditure of over $500,000 and work on the improvements will 


a i 
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be started as soon as the details have been approved by the City 
Council. 

A petition bearing 288 names has been forwarded to the De- 
partment of Public Works at Victoria. B. C., for a telephone line 
from Nelson to Waneta, passing through Ymir, Salmo, Erie. South 
Lootenay and several smaller places. 

Bids will be received by F. C. Patterson, chairman of the 
Manitoba Telephone Commission, Winnipeg, Manitoba, until noon. 
February 14, for all supplies required by the Commission for ex- 
tensions and repairs during 1911. Specifications may be had from 
Mr. Patterson. 

The Winnipeg Electric Street Railway Company. of Winnipeg. 
Manitoba, has paid a check for $63.293 to the city, being five per 
cent of the gross earnings for 1910, the total earnings of the com- 
pany being $1,265,874. 

After carefully looking over the situation the power engineers 
in charge of the power plant being built at Point du Bois by the 
City of Winnipeg, Manitoba, estimate that before the plant is com- 
pleted additional machinery will be required at a cost of $950. 
000 and at the next meeting of the City Council a by-law will be 
introduced to provide for this equipment. Much better time must 
be made, they say, if the plant is to be completed by July 1 of this 
year, the date set for the formal opening. Cecil B. Smith is chief 
hydroelectric expert for the city, 

During the current year the Manitoba Telephone Commission 
will spend $2.000,000 on improvements and extensions to its sys- 
tem. So far the detailed plans have not been made public but of 
this amount $500,000 will be devoted to the construction of new 
rural lines in various parts of the province. 


COMMISSION NEWS FROM WISCONSIN. 


(Special Correapondence. ) 


The Supreme Court of Wisconsin has handed down a decision 
of very great importance affecting the powers of the Commission. 
The question decided came to the Supreme Court on an appeal 
from the Circuit Court of Manitowoc County where the Trial Court 
refused to make permanent a temporary injunction obtained 
against the Manitowoc & Northern Traction Company, restraining 
the Company from raising the rate of fare between Manitowoc 
and Two Rivers from ten cents to fifteen cents. The Company 
had failed to have the increased rate passed upon by the Railroad 
Commission. The city contended that by the terms of a franchise 
granted to the railway company by the city the rate of ten cents 
was established and that the Company could not change this rate 
without violating its franchise. The Supreme Court stated that 
the State has never surrendered its governmental power of fixing 
rates, but that by Sections 1682 and 1863 of the revised statutes, 
that power was merely suspended until such time as the state saw 
fit to act. 

The Durand Light & Power Company applied to the Com- 
mission for authority to increase certain of its rates for commer- 
cial lighting. The Company requested permission to put into 
effect the following schedule: Business houses, fifteen cents per 
month per active unit (consisting of fifty-watt carbon or forty- 
watt Mazda lamp), plus four cents per kilowatt-hour for current 
consumed. For occasional users, twelve cents per kilowatt-hour. 
Minimum monthly charge, seventy-five cents. Residences, churches 
and halls, fifteen cents per month per unit for sixty-five per cent 
of the active units, plus four cents per kilowatt-hour for the 
current consumed. The applicant claimed that the revennes now 
received were inadequate to furnish a reasonable return upon a 
plant worth $55,000. The commission found that $40.000 would 
more nearly measure the value of the plant. lt was also found by 
the Commission that the plant was furnishing current to several 
mills for power purposes and that the revenue from this service 
was very much less than the expense of serving these consumers. 
The Commission found that the present rate schedule of the Com- 
pany was inequitable, and that the situation when taken as a whole 
justified the following rates: For business houses, a charge of 
fifteen cents per month per active fifty-watt carbon or per forty- 
watt Mazda lamp, when the active load constitutes sixty per 
cent of the connected load, plus four cents per kilowatt-hour for 
the current used. For residences, churches and halls, a charge of 
fifteen cents per month per active unit, when thirty-five per 
cent of the connected load is considered active, plus four cents per 
kilowatt-hour for the current used. A minimum charge of seventy- 
five cents per consumer per month may also be charged. 

The Campbellsport Electric Company has made a proposition 
to the Village of Lomira to construct a transmission line to that 
vil age and supply current at a rate of fourteen cents per kilowatt- 
hour with a discount of ten per cent for prompt payment. The 
transmission line will be about eleven miles long. The Company 
has ivst constructed a new gas-producer plant at Campbellsport. 
The Village of Lomira hag requested the Commission to investigate 
und intorm the village as to the reasonableness of the rates and 
contract offered by the Company. 

The Commission has recently handed down its decision in the 
matter of the complaint of the City of Sheboygan against the 
Sheboygan Railway & Electric Company. This complaint involved 
the rate and quality of service for lighting the streets of Sheboy- 
gan. The city alleged that the Company had failed to live un to 
the contract and had failed to give a light of as high a candle- 
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power as was provided and that the Company had failed to give 
proper care and attention to its street lights. It was left to the 
Commission to determine upon a fair rate for this service and 
to specify what constituted a fair and adequate street-lighting serv- 
ice, Extended tests were carried on by the Commission's staff 
in a number of cities in the state and the results of these tests 
are described in the decision and comparisons made with the 
service in Sheboygan. Under the terms of the agreement between 
the Company and the city and the Company bound itself to furnish 
to the city arc lamps of “full 2,000 candlepower” to burn each night 
from thirty minutes after sunset until thirty minutes before sun- 
rise, for which payment was to be made at the rate of $74.00 
each per year. Previous to the agreement mentioned the Com- 
pany had been supplying the city with street-lighting service fur- 
nished by 9.6-ampere, direct-current. open series arc lamps for 
which payment was made at the rate of $95.00 per lamp per an- 
num. One year before the expiration of the old contract and the 
drawing up of the agreement previously described, the Company 
had substituted for the lamps then in use 7.5-ampere, alter- 
nating-current, enclosed series arcs, which are the ones now in use 
and against which the city brings its complaint. No words appear 
in the contract which might be descriptive of the lamps which 
the Company was to furnish, 

The Commission quoted rather freely from the opinions and 
writings of illuminating engineers throughout the country and 
gave especial attention to the results of the Colorado Springs con- 
troversy, as regards the efficiency of various types of lamps and 
as regards the value and meaning of the term ‘2,000 candlepower.” 

The conclusions drawn from the investigations conducted are 
that the equipment of the Sheboygan Railway and Electric Com. 
pany is not being operated so as to render a fully normal street- 
lighting service. The shunt type arc lamp, such as is used in 
Sheboygan, is not recommended by the makers for use on cir- 
cuits having as large a number of lamps as those in Sheboygan. 
The Company should provide itself with such equipment and adopt 
such methods and practice as will insure greater uniformity in 
the adjustment and operation of the lamps in use upon its street- 
lighting system, and the standard to be used should be a con- 
sumption of 480 watts between the lamp terminals, an electrical 
pressure across the arc of seventy-two volts and a current value of 
1.5 amperes. The lamps should be trimmed, cleaned and otherwise 
operated under such conditions that the illuminating power of 
the arcs, adjusted as above described, shall not be diminished. 

“Wattage tests. although not indicative of the amount of light 
given by a given arc lamp, are. when measured at the lamp, an 
indication of the series lamp's adjustment. Wattage measure- 
ments were made upon nineteen lamps in Sheboygan, while the 
lamps were connected in their usual place of service: and it was 
found that the average power taken per lamp was 430 watts. 
Similar measurements made upon forty-two lamps in three other 
cities gave, as an average consumption per lamp, 474 watts. This 
latter value approximates very closely the normal wattage of 489. 
Using 480 watts as a basis of comparison, the street are lamps in 
Sheboygan fell short of proper service by about ten per cent.” 

The inspectors made candlepower measurements, at forty-five 
degrees below the horizontal, for fifty-two street are lamps in 
Sheboygan. The average intensity, at this angle, was determined 
to be 210 candlepower. Tests made by the inspectors upon forty- 
seven lamps in other cities gave an average of 292 candlepower. 
The difference in the average candlepower measurements is about 
twenty-eight per cent. The average illumination falling upon a 
vertical plane. fifty feet distant from a point beneath the lamp. 
as observed from tests upon forty-five lamps in Sheboygan. was 
068 foot-candles, while similar tests upon fifty-five lamps in other 
cities resulted in a determination of an average of .083 foot- 
candles. This difference is about eighteen per cent. Tests’ were 
also made at greater distances. 

In conclusion the Commission states in its decision: “From 
these considerations of the facts. it appears to us that under pres- 
ent conditions a rate of $68.00 per street are per year would be a 
reasonable rate for the are lighting involved in these proceedinss. 
and that the respondent should take such steps as may be nec- 
essary to bring the service up to a point where it can be regarded 
as reasonably adequate. It is therefore ordered, that the rate 
for the street lighting service in Sheboygan shall not exceed $68.00 
per arc lamp per year, and it is further ordered that this service 
be so improved as to become reasonably adequate.” 


COMMISSION NEWS FROM MASSACHUSETTS. 


(Npectal Correspondence, ) 


The Board of Gas & Electric Commissioners has made’ an in- 
vestization of the circumstances affecting the transmission of elec- 
tricity for light, heat and power, and examined the laws relative to 
the location of lines and the authority of local officials and of the 
Board in enforcing the laws. At the hearing given by the Board 
four subjects were discussed: (1) The expediency of granting ue 
right of eminent domain for the location of transmission lines: (-' 
en appeal in the event of a refusal of location by the town at- 
thorities: (3) changes in the law relative to the location of electric 
lines in public ways: (4) the proper regulation of high-tension lines 
which pass through several cities or towns. Several revisions © 
the old law were recommended by the Board, among which was 4 
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specification that all lines operating at a higher voltage than 2,000 
volts should be carried on poles not made of wood. Such poles 
must also be marked “dangerous.” It is also provided that the 
Board may grant the power company a location for a transmission 
line through a town in case the town authorities refuse to grant 
it. Provision is further made for the establishment of underground 


districts. 
Although the Board stated that the time might not be far dis- 


tant when the proper development of electrical distribution would 
require the right of eminent domain to be exercised, a bill would 
not be justified at the present time. A recommendation was made 


that such legislation be postponed. 


COMMISSION NEWS FROM NEW YORK. 
(Special Correspondence.) 


The Public Service Commission. Second District, has denied 
the application of the receivers of the Hudson River Electric Com- 
pany to exercise a franchise granted it by the village of South 
Glens Falls. The field, which is a small one, is now occupied 
by the United Gas, Electric Light & Fuel Company of Sandy Hill 
and Port Edward. At the hearing it was shown that this company 
has a plant sufficient to supply proper service to the village of 
South Glens Falls, and that no reason appears why a new company 
should be allowed to enter this village for the purpose of furnishing 
electric lights. The Hudson River Company secured a franchise 
from the village on an agreement to light the streets of the village 
at the rate of $63.87 per arc light, whereas the existing company 
asked $72 per arc lamp. In order that the village should have 
the lowest rate obtainable for lighting its streets, and at the same 
time the existing plant be protected from competition in such a 
sinall field, it advised the United Gas, Electric Light and Fuel Com- 
pany that it should light the streets of the village at the rate 
offered by the Hudson River Company, or the Commission would 
feel obliged to allow the Hudson River Company to exercise the 
franchise granted by the village,. The United Gas Company has 
filed with the Commission a stipulation agreeing to furnish lights 
at the rate of $63.87 on a five-year contract. If the provisions of 
this stipulation are not carried out, the Hudson River Company 
can renew its application to light the streets of the village. 

The Public Service Commission has authorized the Lockport 
Light, Heat and Power Company to issue its thirty-year five-per- 
cent bonds upon the security of its first refunding mortgage to the 
aggregate principal amount of $70.000, the bonds to be sold at not 
less than eighty-five and the proceeds to be used for the improve- 
ment and extension of its plant and distributing system, and for 
the discharge of indebtedness incurred for proper capital purposes. 


IMPORTANT DEVELOPMENTS. 


(Special Corrcanondence.) 


PROPOSED DEVELOPMENT IN ALABAMA.—The Hydro 
Electric Company has asked the co-operation of the United States 
Government in developing the magnificent water power running to 
waste on the Tennessee River at the three twin cities of this state 
—Florence, Sheffield and Tuscumbia. The river at these three 
places is known as Muscle Shoals, being fifteen miles lone, with a 
fall of 150 feet, and is said to be the second greatest water power 
in the United States. In order to make the river navigable the 
Government some years ago built a canal around the shoals at a 
cost of $8,000.000. It has been found, however, that the canal is 
not adequate for present needs. and almost $8,000,000 more is 
needed and has been recommended. The proposition of the Hydro 
Electrice Company to the Government is that the company will 
aid the Government in rendering the river navigable if the latter 
Will assist in developing the water power running to Waste. The 
electric company wants to build three dams across the river with 
adequate locks, The dams will conserve and develop 180,000 horse- 
power, and the three locks will open the river to full and adequate 
navigation of all boats that may ply the river in the future. The 
Hydro Electric Company has offered to put up one-half of the money 
if the Government will put up the other half, and the two are now 
Within less than $2,000,000 of an agreement. The development of 
the power means an adequate supply of electricity for all pur- 
poses for a territory covering a radius of about 150 miles of the 
shoals. T. 
PROPOSED MEXICAN DEVELOPMENT.—It is authoritatively 
announced here that the Canadian syndicate headed by William 
Mackenzie, of Toronto, Canada. president of the Canadian Northern 
Railway. which already owns the extensive electric railway and 
lighting system in Monterey, Mexico. has acquired the concession 
that was granted by the Government some time ago for the con- 
struction of a larke dam across the Balsas River and the installa- 
tion of a large hydroelectric plant in the state of Guerrero. It is 
announced that the contract for the construction of the dam has 
been let and that the structure will cost approximately $3,000,000 
Bold. The dam will be 150 feet bigh and will be located in the 
canyon of the river near the end of the Cuernavaca. Mexico & 
Pacific division of the National Railways of Mexico. The proposed 
hydroelectric plant will have an initial capacity of 30.000 horse 
power. This electrical epergy will be transmitted to Chilpancingo, 
capital of the state of Guerrero, and to a number of mining dis- 

D. 


tricts of that region. 
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LIGHTING AND POWER. 


(Special Correspondence. ) 
HORTON, KANS.—This city contemplates the installation of 
an electric light plant. P. 
ARLINGTON, ORE.—C. H. Busey has applied for an electric 
lighting franchise in this city. A. 
CHADRON, NEB.—Kass & Klingman have been granted a fran- 
chise for an electric light plant. P. 
BERTHOLD, N. D.—John I. Moore has been granted a fran- 
chise for an electric light plant. P: 
FARMINGTON, MINN.—L. Larson has applied for a franchise 
to install an electric light plant. C. 
GRAND RAPIDS, MINN.—It is proposed to extend the electric 
light and power lines to Laprairie. C. 
ADAIR, IOWA.—Bonds for $10,000 have been voted for the estab- 
lishment of an electric light plant. P. 
CHAPPELL, NEB.—A vote will be taken on the installation 
of an electric light plant in this place. C. 
KIRBYVILLE, TEX.—J. W. Fleming and J. Morton are arrang- 
ing to install an electric light plant here. . D. 
CANYON, TEX. —L. T. Lester and L. E. Cowling have been 
granted a twenty-five-year electric light franchise. P. 
WEBSTER CITY, IOWA.-—The city has secured a site for the 
erection of a light and power plant to cost $50,000. C. 
FORT STOCKTON, TEX.—Clay Brothers, of San Angelo, Tex., 
have been granted an electric light franchise here. P. 
CELINA, TEX.—The Celina Electric Light & Power Company 
has been incorporated yith a capital stock oť $5.000. P. 
FORSYTHE, MO.—John A. Laird, of St. Louis, plans the con- 
struction of a big water-power electric plant near here, 
TOMBSTONE, ARIZ.—J. S. Douglas, of Douglas, and others. 
have been granted an electric light franchise in this place. P. 
STEAMBOAT ROCK, IOWA.—Plans have been arranged at 


lowa City for the construction here of a dam to develop power for 
C. 


local use. 
LEE'S SUMMIT, MO.—L. Z. Morris and others haye Incorpor- 


ated a company with a capital of $20,000, to install electric lights 

here. ‘ P. 
BONDUEL, WIS.—Dietrich & Brandt, owners of the Bonduel 

roller mills, are planning the establishment of an electric light 


plant. C. 


WAUBAY, S. D.—Boyle & Weller, of Webster, S. D., have 
petitioned for a franchise for the installation of an electric light 
C. 


plant. 
ORLAND, CAL.—C. R. Wickes has been granted a franchise 
for an electric light and bower system to extend to the limits of 
this city. A. 
JOLIET, ILL.—The Economy Light and Power Company an- 
nounces that its ornamental street lighting system will be in- 
Z. 


stalled by June 1. 
MOBRIDGE, S. D.—Tanner Brothers, of Webster, and Hill & 


Smith of Mobridge, have applied for franchises for the installation 
of an electric light plant. C. 

WILLOWS, CAL.—The Northern California Power Company 
has been granted a two-year contract for electric lights in the 
business portion of this city. A. 

PALMYRA, MO.—The Palmyra Commercial Association is fur- 
thering a movement to install decorative electric lizhts in the 
business section of the town. Z. 

DULUTH, MINN.—It is proposed to have the Legislature pass 
an enabling act to permit of a vote being taken on issuing $700,000 
bonds for a municipal electric light plant, C. 

HELENA. ARK.—The Helena Gas & Electric Light Company 
has been incorporated to supply Helena with electricity and gas; 
The capital stock is $300,000, all subscribed. 

WALLACE. N. D. The Duplin Light & Power Company of 
this city, has been incorporated by J. C. Causey, Jr.. of Wallace, 
and others, with a capital stock of $10,000. 

SUMTER. 8. C.—The plant and jnterests of the Sumter Ice, 
Light & Power Company have been sold to Philadelphia capital- 
ists at a price reported to be about $150,000. 

BROOKSVILLE., FLA.—A new electric light plant is to be 
in operation here in a short time. The Hillsborough Hardware 
Company, of Tampa, will furnish the machinery. 

ROCHESTER, MINN.—It is proposed to move the 
light plant nearer the river and install a system of cluster light- 
ing from plans by Ear] Jackson, engineer, St. Paul. C. 

WHAT CHEER, IOWA.—The What Cheer Electiic Light Com- 
pany has been incorporated with a capital of $4.000. The incor- 
porators are B. Wilson, L. C. Wilson and Robt. Bowie. 

WALDRON, ILL.—Beardsley & Menfesty have sold the power 
plant here to Kelsey, Brewer & Company for $60.000, The power 
may be used later to supply Kankakee. II. 7. 
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MEADE, KANS.—The Meade Light & Power Company has re- 
ceived from Fairbanks, Morse & Company a thirty-seven kilowatt, 
2,300-volt, three-phase alternator direct connected to a solar oil en- 
gine. 

VIRGINIA, MINN.—The Board of Education let the contract 
to the Richmond Electric Company, of Duluth, Minn., for the in- 
Stallation of a switchboard in the new high school building for 
$1,927. C. 

TEMPLE, TEX.—The Gulf, Colorado & Santa Fe Railroad will 
install a complete electric power and lighting system for its shops. 
terminals and other property here. The general offices are at Gal- 
veston. D. 

PASADENA, CAL.—An elaborate system of street-lighting ex- 
tension is being planned by the Municipal Light Department, and 
a large number of street arcs and series tungsten lamps will be 
installed. 

EARLVILLE, ILL.—The Earlville Electric Light & Ice Com- 
pany has incorporated with a capital of $25,000. The incorporators 
are C. A. Frank, J. A. Dupee, A. C. Sadler, Geo. W. Mundie and 
F. B. Keeler. 

SAN ANTONIO. TEX.—The San Antonio Gas and Electric 
Company and its affiliated concern, the San Antonio Traction Com- 
pany, will make extensive improvements and extensions during the 
present year. D. 

HOUSTON, TEX.—The Houston Electric Company, which isa 
Stone-Webster property, will expend about $100,000 in relaving 
track, making extensions and in other improvements during the 
present year. D. 

MINNEAPOLIS, MINN.—-Property owners along Tenth Street 
South between Nicollet and Fourth Avenue South are planning an 
ornamental light system. R. J. Randolph, of Motor Mart, is active 
in the movement, Z. 

SAN FRANCISCO, CAL.—Chas. W. Slack and others have in- 
corporated the California Power & Manufacturing Company, with 
a capital stock of $5,000,000. The company plans to operate in 
Northern California solely. A. 

CENTRAL CITY, IOWA.—It has been voted to grant a fran- 
chise to Fred A. Cross, of Monticello, for the construction of an 
electric light plant. The plant will also supply light and power 
to Coggon and Centerpoint. C. 

BRIDGEPORT. ILL.—The Bridgeport Light and Power Com- 
pany has been incorporated with a capital stock of $20,000 to sup- 
ply light, heat and power. The incorporators are R. D. Donnelly, 
W. E. Boyhan and F. H. Lytle. Z. 

BENSON, ARIZ.—R. G. Arthur has been granted a fict chise for 
an electric lighting plant here. Mr. Arthur has incorporated a 
company the other members of which are: M. J. Cunningham, S. F. 
Meguire, W. M. Adamson and Peter Jensen. 

BARRY, ILL.—The Barry Electric Light and Power Company 
has been incorporated with a capital stock of $4,000 to supply elec- 
tricity for heating, lighting and power. The incorporators are 
Frederick Frike, W. I. Klein and A. R. Weeks. Z. 

OGDEN CITY, UTAH.—A. L. Brewer, J. S. Lewis, M. S. Dron- 
ing. A. T. Wright, Joseph Scoreraft and J. N. Sparge have been 
granted an electric lighting franchise in this city. Work on the con- 
struction of the plant to commence within six months. 

EAST ST. LOUIS, ILL.—The Missouri Avenue Improvement 
Association is a new city-beautifying organization. A street-light- 
ing committee has been named as follows: 
J. B. Messick, W. H. Hauss. Fred Kraft and Ben Boul, Z: 

PINE RIVER. MINN.—Pine River's electric light plant has 
commenced operations. The first light was had when the power 
company tested its dynamo and wiring and now permanent service 
has been inaugurated. The plant is a hydroelectric installation. 

BISHOP, CAL.—B. F. Mechling. commercial agent for the 
Nevada-California Power Company, announces that his company 
will extend its power lines in the lower Owens Valley this year, 
having had enough business signed up in that territory to warrant 
the step. A. 

DAYTON, O.—A. Bentley & Sons of Toledo have been awarded 
a contract to build a $130,000 addition to the Beaver Power Building 
in this city. The Beaver Building is a central plant used by a large 
number of small manufacturers. The addition will be of con- 
crete construction. 

DAVENPORT, IOWA.—Samuel S. Davis and Thomas D. Davis 
let the contract to the Westinghouse Electric Manufacturing Com- 
pany for one exciter, one motor generator set, six vertical genera- 
tors and a seventeen-panel switchboard to be installed at the Sears 
waterpower development plant. C. 

SPOKANE, WASH.—D. L. Huntington, president of the Wash- 
ington Water & Power Company. states that a new power house 
will be built by his company this year, on the Spokane River, near 
the recently completed Little Falls plant. A transmission line is 
to be built from the new power house to this city. A. 

MONTGOMERY, ALA.—Richard Tillis recently made the state- 
ment that, in the event of his being compelled to turn over the 
stock of the Citizens’ Light & Power Company to H. L. Doherty 
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& Company, he stands ready to build a new $400,000 lighting plant. 
A franchise has already been procured for the new plant. 

WATERVILLE, ME.—The Central Maine Power Company of 
this city has voted to issue $150.000 more preferred stock. The 
Company, which operates a large electric plant. formerly was 
authorized to issue $2,500,000 common stock and $500,000 pre- 
ferred stock. so that the total now authorized is $13.150,000, 


POLSON, MONT.—It is reported that active construction work 
will begin in the early spring on a hydroelectric plant to furnish 
this city and vicinity with light and power. The power site which 
is a natural one, of S00 feet effective head, is located within eight 
miles of this city. Frank F. Faucett, of Polson, is engineer. 


MILAN, O.—AS a measure of economy it is possible that the 
village will abandon its municipal lighting plant and accept the re- 
cent proposition of the Hoover-Prout Company, which operates a 
potato digger plant at Avery, near here. The company offers to sup- 
ply power for a little more than four cents per kilowatt-hour while 
the present price is from six to ten cents. H. 


REDWOOD CITY, CAL.—The Sierra & San Francisco Power 
Company has filed amended articles of incorporation in this county. 
The company’s principal lace of business has been changed to 
Milbrae. This company has a capital stock of $20,000.00, has a 
Nvdroelectric plant on the Stanislans River and is chiefly engaged 
in supplying power for the oneration of the street-ear lines of the 
United Railroads of San Francisco. A. 

SAN FRANCISCO, CAL.—The Sierra Blue Lakes Water & Pow- 
er Company has been incorporated in this city with a capital stock 
of $75.008, The stockholders and directors of the company are: 
Adelaide Sullivan, Eugene J. Sullivan, Walter E. Sullivan and 
George H. Richardson. The entire amount of the capital stock is 
subscribed. The company is the owncr of water and power rights 
on Blue Lakes and on the Mokelumne River, and is authorized 
to develop and operate these, A. 


FALL RIVER, MASS.—At the annual meeting of the Fall 
River Electric Light Company the following-named officers were 
elected: Clerk and treasurer, Owen Durfee, Fall River: directors. 
Edward L. Anthony. George A. Ballard, Jerome C. Borden. Fred- 
erick O. Dodge, Albert F. Dow. Robert S. Goff, Oliver S. Hawes. 
James E. Osborn. Spencer Borden, Jr.. Fall River; Philip Cabot. 


Robert S. Hale. Boston. The directors elected Albert F. Dow. 
president; and Philip Cabot, vice-president, 
GUANAJUATO, MEX.—The third hydroelectric plant which 


the Guanajuato Power and Electric Company is installing on the 
Angulo River in the state of Michoacan is nearing completion. It 
will give the company a total capacity of 20.000 horsepower. The 
new transmission line to San Luis Potosi, eighty-seven miles. is 
now in regular operation. One of the important things accom- 
plished by the company last year was the purchase, through its 
subsidiary, the Central Mexico Light and Power Company, of the 
power and electric light plant at San Luis Potosi for $700,000, D. 


AUGUSTA, ME.—The Central Maine Power Company has re- 
cently purchased the controling stock of the Skowhegan Electric 
Light Company which has been doing business in Skowhegan. The 
purchased plant has a development of about 600 horsepower, with 
an auxiliary, steam, of about 500 horsepower. Irt is the intention of 
the Central Maine Power Company to connect the Skowhegan siS 
tem with the system in this part of the county. Eventually the lines 
will be connected with these the company control in Solon and 
Bingham. This company has applied for pole location in Winslow 


VANDALIA, MICH.—The Central Station Development Com- 
pany reports that at the election held recently on the question of 
granting the Milling & Power Company, of Cassopolis. Mich.. 
a franchise for light and power for thirty years, the provision car- 
ried by a large margin. The Milling & Power Company obtains 
current from the Constantine Hydraulic Company's dam at Con- 
stantine. Mich. A contract will be executed for street lighting 
for ten years. The installation will require about forty street se- 
ries Mazda lamps. The transmission line from the dam at Com 
stantine to Cassopolis passes through Vandalia. 

SACRAMENTO, CAL.—The Pacific Gas & Electric Company 
announces that it will spend approximately $1,000,000 in this city 
during this vear. This sum is to be spent in erecting and equipping 
a plant to generate electricity by steam instead of the hydro- 
electric system the company now employs, in the improvement of 
the steam-railway system and in additions to the gas plant. The 
plant for generating electricity will alone cost about $500,000, ex- 
elusive of the ground on which it is to be erected. Construction 
will commence next month. The equipment will include a steam 
turbine with an average capacity of 15.009 horsepower. A. 

AUSTIN, TEX.—The Board of City Commissioners has under 
consideration another offer to rebuild the great dam across the 
Colorado River and install a hvydroelectrie plant here. The Du- 
mont-Holmes Steel Concrete Company, which was awarded the 
contract several months ago, has failed to carry it out and its rights 
have been declared forfeited by the City. The new offer comes 
from George D. Moore, of Detroit. Mich. He purposes to bnild the 
dam and install the hydroelectric plant for $1,000,000, this sum to 
be paid in semi-annual installments of $25.000. The proposed new 
dam will be located on the site of the one that was destroyed by 
a flood in the river several years ago. D. 
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ELECTRIC RAILWAYS. 


(Special Correspondence.) 
HIBBING, MINN.—The survey for an electric railway to ae 


leth and Gilbert is being made. . 
WATERLOO, IOWA.—The construction of an interurban aoe 


to Cedar Rapids is being agitated. : 
WAHPETON, N. D.—It is proposed to extend the Wahpeton- 

Breckenridge street railway line to Hankinson. C. 
EAU CLAIRE, WIS.—The Chippewa Valley Electric Railway, 

Light and Power Company is planning extensive ee 


the near future. ; 
SAULT STE. MARIE, MICH.—The construction of an electric 


line to Pickford is proposed, with the idea of continuing it later to 
C 


De Tour or St. Ignace. ; 
ALBERT LEA, MINN.—H. W. Knight, of Chicago, and E. G. 


Boyle, of East Chain, are considering the construction of an elec- 
tric line to Worthington. C. 
KNOXVILLE, IOWA.—S. G. Durant, from Ohio, is considering 
the construction of an interurban road to Dallas, if $50,000 is sub- 
C 


scribed by citizens of Knoxville. ; 

DETROIT, MICH.—A large order has recently been placed with 
the General Electric Company for sixty two-motor. seventy-horse- 
power car equipments for the Detroit United Railways of this 


city. 

ROCHESTER, IND.—Nearly $75.000 has been subscribed to 

build trolley line from Rochester to Akron. When this line is built 

it will be a easy matter to extend the line to Wabash by way of 
S 


Roann. ; 
LA PORTE, IND.—The interurban svstem of the Chicago and 


New York Air Line, connecting La Porte and Chesterton, has been 
completed. Cars will be running in a short time. The line will 
be constructed west to connect with the Gary interurban, and hy 


June 1 it is planned to have cars running between La Porte and 
S. 


Hammond. 
JASONVILLE, IND.—The proposal of an electric road to 
connect this city and Brazil has aroused interest to the extent of 
petitioning for subsidy elections in the townships through which 
the thirty-mile road will pass. The road would be of great advantage 
to the territory and there is every indication of its being built in 
the near future. S. 
PORTAGE, WIS.—The Chicago & Wisconsin Valley interurban 
road has placed orders for 1.000 tons of steel rails and 20,000 ties 
to be used in the construction for the city lines of the road. The 
contract for the ties was let to the Brown Land & Lumber Com- 
C 


pany, of Rhinelander. ‘ 
MODESTO, CAL.—The city trustees of this place have adver- 
tised for sale an clectric railway franchise asked for by the San 


Joaquin Valley Electric Company of Stockton, which is now build- 
ing from Stockton to Modesto, The franchise will provide for an 
A. 


entrance into Modesto. 
AURORA, ILL.—The lines of the Aurora. Elgin & Chicago 


Railroad will be extended from Yorkville to Plano and Sandwich 
and Somonank. Petitions have been filed in the circuit courts of 
Kane and Kendall Counties asking that the by-laws of the col) pany 
be amended to make the extension legal. Z. 
DE KALB. ILL.—The lines of the Aurora, Elgin & Chicago 
Railroad are to be extended from Yorkville to Plano and Sandwich 
and Somonauk. Preliminary legal proceedings necessary before 
the extension can be built have been started in Kane. Kendalł, De- 
Kalb and other counties in which the company operates. 
AKRON, O.—The Northern Ohio Traction Company has placed 
a large order for new equipment with the General Electric Coni- 
pany. The order included one 1,000-kilowatt motor-generating set, 
a seventy-five-kilowatt generator, a 115-horsepower motor and eight 
four-motor car equipments, including controllers and a switchboard. 
OKLAEOMA CITY, OKLA.—Stockholders of the Oklahoma 
Railway Company will meet February 24 to consider a proposition 
to increase the capital stock from $3.000.000 to $15.000.000, Of 
this amount $5.000.000 will be preferred stock. The bonded indebt- 
edness of the company, if the stockholders agree, will be increased 
by a bond issue of $12,000,000. 7. 
RENSSELAER, IND.—Local capitalists are considering a plan 
to secure the interest of Eugene Purtell in the Northwestern In- 
Purtell 


diana Traction Company with a view of building the road. 
has gone into bankruptey. The line, on which some-work has been 


done, some franchises secured and some subsidies voted, was 
planned to run from Monticello to Hammond, S. 
KANSAS CITY, MO.—Frank A. Faxon was named chairman 
of a committee to canvass the proposition to build an electric 
railway from Kansas City to Excelsior Springs through Liberty. 
Representatives of J. Ogden Armour were present and a proposi- 
tion was made to lease the new bridge of the Union Depot Bridge 
and Terminal Railroad Company. while that corporation would build 
four miles of new track through its thirty-five hundred acres of land 
in Clay County. The Metropolitan Street Railway Company offered 
to sell power and co-operate to bring the suburban cars into Kan- 
Z. 


sas City over the bridge anq its lines. 
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TELEPHONE AND TELEGRAPH. 


(Special) Correspondence.) 
GERMANTOWN, MINN.—Farmers have decided to construct 
C. 


a telephone line to Esplee. 

NEW LONDON, IOWA.—The plant of the telephone company 
was damaged by fire very recently. C. 

WELLSURG, IOWA.—Farmers are considering the installa- 
tion of a new telephone exchange. C. 

DES MOINES, IOWA.—Business men are circulating petitions 
for the installation of the automatic telephones., C. 

PIERRE, S. D.—The Great Eastern Telephone Company has 
been incorporated with a capital stock of $100,000. P. 

HITCHCOCK, S. D.—The County Line Telephone Company has 
been incorporated with a capital stock of $25.000. P. 

MONTICELLO, IOWA.—The Bell Company will expend $10,- 
000 rebuilding its lines during the coming spring. C. 

INDUSTRY, ILL.—Reports of the Industry Telephone Com- 
pany show a surplus, all debts having been cleared. Z. 

MENLO, IOWA.—The Farmers’ Mutual Telephone Company 
is considering the establishment of a number of toll lines. P. 

SANTA FE, N. M.—The Valley Telephone Company has been 
incorporated in Anthony, N. M.. with a capital of $50,000. P. 

ORCHARD FARM, MO.—The Orchard Farm Telephone Com- 
pany has been incorporated with a capital stock of $1,950. P. 

JESSUP, IOWA.—The Farmers Mutual Telephone Company will 
install a new switchboard and other needed improvements. C. 

WAVERLY, IOWA.—The Washington Rural Telephone Com- 
pany has been incorporated with a capital stock of $6.000. P. 

GRAND CANE, LA.—The Cumberland Telephone Company has 
rebuilt the local system, recently put out of operation by fire. 

GREENVILLE, TEX.—Citizens of Cash are building a trunk 
telephone line from that place to this city, a distance of eight 
miles. 
NEWTON. IOWA.—The Murphy Mutnal Telephone Company, 
is considering the installation of a small switchboard in order to 
reach Kellog. C. 

CEDAR RAPIDS, IOWA.—The Cedar Rapids & Marion Tele- 
phone Company is considering the expenditure of $50.000 on exten- 
sions and improvements. C 

MOUNT VERNON, MO.—The Mount Vernon Telephone Com. 
pany has been incorporated with a capital stock of $6000. by J. M. 
Allen, Henry McCanse and others, 

PETALUMA, CAI.—W. D. Thomas and others of this place 
are preparing to extend a rural telephone line along the Bloom- 
field Road three and one-half miles beyond Stony Point, A. 

GRAYMONT, ILL.—The Home Creek Telephone Company has 
been incorporated with a capital stock of $1,500. The incorpora- 
tors are Leonard J. Harris, Lewis Buland and Thomas Aakew. Z. 


ADA, OKLA.—The Abbott Telephone Company has been jn- 
The incorporators are 


corporated with a capital stock of $1,000. 
Clande Chapman, Fred Blankenship and R. J. Ross, al of 
Z. 


Ada. 
LITTLE ROCK, ARK.—R. S. Parker. president of the Arch 
Street Telephone Company. recently filled corporation papers. The 


service accommodates about fifty farmers along the Saline County 


line. 
CENTER, IND—The Center Telephone Company has been in- 


corporated with a capital stock of $10.000 to operate a telephone 


exchange, The directors are John Ingels. W. H. Reynolds and 
Z. 


Elmer Thomas. 
INDEPENDENCE, CAL.—The Owens Valey Improvement 
Company has asked for a franchise for a telephone svstem in the 
The fran- 


towns of Lone Pine and Independence in this county. 
chise asked for will be offered for sale on March 7. A 

STANWOOD, MICH.—The Grant and Green Townships Tele- 
phone Company has been organized with James Hull of Grant 
township as president. The Company is composed of many promi- 
nent farmers and the officers plan to give telephone service to prac- 
tically every farmer in the townships. 

MILWAUKEE, WIS.—A new exchange to take care of tele- 
phone subscribers In the northwestern section of Milwaukee, in- 
cluding the Washington park district, will be erected at the north. 
east corner of Twenty-eighth and Wright Streets as soon as 


weather permits, at a cost of $100,000, 
MARSHALLTOWN, IOWA.— The Merchants, 
Farmers’ Telephone Company. a new mutual organization that will 
oppose the Bell line, has announced its plans for starting the 
building of a new exchange and offices about March 1. The Com- 
pany will install an automatice plant, and will invest $100,000, 
GALVESTON, TEX.—Completing the last part of their work 
in the far northern section of the state, telephone linemen are 
now setting cedar posts and stringing copper wire across the un 
fenced cattle range, to link the system of the Southwestern Tele- 
graph & Telephone Company with the system crossing the moun 


tains of Colorado and New Mexico. 


Mechanics and 


~~ 
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ELECTRICAL SECURITIES. 


Money is easier both here and abroad and the financial situa- 
tion is even better than during the preceding week. Railway re- 
ports for last month were highly encouraging. The Harriman 
roads showed a radical turn from net decreases to increases. The 
business of the United States Steel Corporation for January exhib- 
ited a daily booking of 30,000 tons, exclusive of the rail orders 
placed by the New York Central and by the Pennsylvania Rail- 
ways: a large increase over December and a considerable improve- 
ment over the corresponding time in 1910. 

Judge Grosscup has authorized redemption of old Chicago Con- 
solidated Traction receivership certificates, as follows: North Shore 
Electric Railway Company, $160,728; Chicago Electric Transit Com- 
pany, $98.500; Cicero & Proviso Railway, $381,200: Ogden Street 
Railway Company, $49,772, and North Chicago Electric Railway 
Company, $160,728. 

Practically all of the $1,500,000 ten-year six-per-cent conver- 
tible bonds of the Detroit Edison Company offered to the stock- 
holders at par last December have been subscribed for. The 
amount not taken is stated to be very small. This issue was 
not underwritten. Of the company’s $1,000,000 convertible deben- 
tures due September 1, all but $0,000 have been converted into 
stock. This conversion makes the amount of stock now outstand- 
ing about $5,920,000. The amount authorized is $9,000,000.) De- 
troit Edison experienced a most prosperous period for the year 
ended December 31, 1910. Estimates place earnings at close to 
thirteen per cent on the stock. In 1909, 8.26 per cent was earned on 
the $5,000,000 stock then outstanding. 

Earnings of the Massachusetts Electric Companies in January 
gained slightly less than $1,000 per day compared with $1,400 per 
day in December. The actual increases for the two months were 
$27,000 for January and $44,400 for December, which was, however, 
the best month of that quarter. The Massachusetts Electric Com- 
panies will spend during 1911 a total of approximately $950.000 
in new construction. This is substantially $600,000 less than the 
previous year. In part, the decrease has been due to desire of 
the management to curtail expansion during a relatively poor trol- 
ley year. In part, also, it represents the fact that the demand 
for extension work is steadily becoming less urgent and may 
be expected to assume nominal proportions for the next few years. 

DIVIDENDS. 


Federal Light & Traction Company regular quarterly dividend 
of one and one-half per cent on the preferred stock, payable March 
1 to stock of record February 15. 

Portland Railway, Light & Power Company; quarterly dividend 
of $1 per share, payable March 1. ; 

CLOSING BID PRICES FOR ELECTRICAL SECURITIES ON THE LEADING EX- 
CHANGES AS COMPARED WITH THE PREVIOUS WEEK. 
NEW YORK. 
Peroa Jan. 30. 


AMUis-Chalmers COMMON cc.0 ds eca ave ees peewee A ees ee eee 84, T To 
AHis-Chalmers preferred 54-05 cacee ced eae a oa en eee ei BON 31 
Amalgamated Copper oo... cece cee reece eee e rere ene eenes 66 62% 
American Tel, & Cable on oc ieieweie ee 8 Oe ee Rw eS Fes 82 R? 
Americani: Tel- Tek reenen bein eS a E i A a Hes 146 1441% 
Brooklyn Ranid Transit ......sseessanssssereoserarereererees Tak TTL 
CGeneral Dlectrie seis 065. eE G6 1G PAGE ES CSE aes S 154 152 
Interborough-Metropolitan COMMON 2.6.6 eee eee eee ee eee ee 19% 181o 
Interhorough-Metropolitan preferred vo... cee eee eee eee 5d ER Lg 
Kings County “WleCtricn: 6c. 8 ie ha ik ph ew dS 8S ew PS ea a aes 1223 123 
Mackay Companies (Postal Telegranh and Cables) common, . 93% 90) 
Mackay Companies (Postal Telegraph and Cables) prefd.... 144% T4he 
Manbattan Blevaátel srccsriss Cie Seeks eA oo Se ee EON EA eS oes 135 135 
Metronolitan Street Rail WAV co... ce ee ee ee eee ees Ix #18 
New York & New Jersey Telephone. oo... . 0.0 ec ee eee ee ene 103 103 
Piece Tel & Tel are ed ea dias a a a a a a BRS Y UA RIL 
TU. S, Steel COMMON ok ina doe 6 one hee ee DEER PRUE aS RI TRS 
T. S. Steel preferred his 6 GN EAS POOR IO RNY BRS 103 1191, 
Wester UMOM 26456 we eee oa Side bole OU DRS Oe A oy wd T4% Tio 
Westinghose COMMON 66.546 6 oo GAs PN wa OR ee ON el ees AR 66 
Westinghouse preferred ...... 0. cece tea eee eee w ene een ene 116 116 
*Tast price quoted. 
BOSTON. 

Feb. 6. Jan. 30. 
American Tel & Tel 62445. nia eee ea whee Oe ay Haars 14614 144 
Edison Blee, Muminating 3 osatne dea et Leto e ca eed FeeG Ses 2a) oq 
Fyanier a} TCC f.c-.608 5 ten pes as eed oe aie he od 154 15115 
Massachusetts Flectrie COMMON ooo... eee eee eee eee 18 17L 
Massachusetts Fleetrie preferred... 0.0.00. ce eee eee KT SA 
New England Telenhone ....... 0.00. ccc eee ee tee eee eee 149 137 
Western Tel, & Tel, common, ... 0... ccc ee eee ONY hers 
Western Tel & Teh “prererredc ns sanaiintn be reed niente iow he ee 93 901, 

PHILADELPHIA. 

Feh. 6. Jan. 30. 
Peery FECA NS” 22455 Wed oe he Oe dh eet ade E AOA Mee ESAS RS 44), 45 
Lae ie Company of AMEricCA os. a6 6a e946 a ew eet ON oS RS Goes 1 ry are 
Moetric Storage Battern COMMON [ole ee eee Bila RILA 
Weetrie Storare Rattery preferred oo... 0.0. ee ee eee ee KILA Ra, 
Philidelphia Wleetrit oee 5 tae ee Cee ee CRE eR ee oe oS TAN 1614 
Phiadettbja Rapid Transit ..2..4 06.466 e aaeeea DTS O14, 
Vhiladetohisn Traction oo... 0.0.0 ce ee ee te eee ewes RG SH14 
Union Traction 2.36.6 ebe ce ees a eae rrr ONT PTO EE CEN EG toe 47% 4a, 


Chieago Ratlwavs, Serfes Too. cc eee tn te eee eee 9A an 
Chicongo Railwavs, Series 2.0... ee nee eee eee 25 2414 
Chicago SUVWAv Coc cc EET EE EEE EEE TED De bee eens 4 4 
Ohjeago Telenrhone (oe eetow wee nares Bae, PEE Pe Se eel a ace 119 118 
Commonwerdth Raison oo... ee ee tte tte tet eee eee 114 112 


Yiotropolitan Flevoted COmMOND sesssrrsesssessrorttretaesuuera 20153 9] 
Metropolitan Wlevated preferred fa aE BR s a e e Siw ee a a he 6614 
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PERSONAL MENTION. 


S. J. DILL was elected second vice-president of the Susque- 
hanna Railway, Light & Power Company at a recent meeting of the 
board of directors. 


R. G. HUTCHINS has been elected vice-president of the Chi 
cago Railways Company. He will perform executive duties in the 
capacity of assistant to Chairman Blair. 

C. R. BLANKENSHIP has been appointed superintendent for 
the Home Telephone Company at Mound City, HI., succeeding W. 
T. Friganza, who goes to a similar position at Vienna, Ill. 


J. P. CASEY, formerly sales manager of the Commercial Elec- 
trical Supply Company, St. Louis, Mo., has accepted the position of 
sales manager of the Moloney Electric Company, St. Louis. 


GEORGE M. BENNETT, of Urbana, Hl., has been elected 
president of the Kankakee, Urbana & Charleston Traction Com- 
pany, organized to build an electric line from Kankakee to Charles- 
ton. 


T. E. RUST, of Waterloo. lowa, chief engineer for the Water- 
loo, Cedar Falls & Northern Railway, has been made consulting 
engineer to succeed the late M. L. Newton, the positions having 
been combined. 


EDWARD H. TENNEY, assistant to the chief engineer of the 
Union Electric Light & Power Company of St. Louis, Mo., read a 
paper on “Economical Generation in the Modern Central Station,” 
before the Engineers’ Club of St. Louis, on February 1. 


W. H. THOMSON, JR., of St. Louis. has been appointed senior 
operating engineer of the Illinois Traction System and the Western 
Railways and Light Company, with headquarters at Peoria. Ill. 
He will have charge of all the electric and gas properties in Illi- 
nois, Missouri, lowa and Kansas. 


C. A. TUPPER, of the Alliance Engineering & Sales Company. 
Milwaukee, Wis.. has sailed on the PRomanie for Mediterranean 
ports and a trip through Italy, Austro-Hungary, Germany, England. 
Holland. Belgium, Switzerland, France and Spain in the interest 
of his various business connections. Mrs. Tupper and son Ellis 
accompany him. 


EDWIN W. WINTER, after eight years of service as president 
of the Brooklyn Rapid Transit Company, has withdrawn as a di- 
rector of the company and announced his intention to retire from 
the presidency. Mr. Winter went wich the company in 1903 to do 
reorganization work which, it was estimated, would not take longer 
than a year. Mr. Winter will be succeeded by T. S. Williams. 


OBITUARY. 


EDWARD ST. JOHN, assistant treasurer of the Westinghouse 
Electric & Manufacturing Company, died suddenly on February 2. 


HAWTHORNE HILL, associate editor of the India Rubber 
World, died at his home on February 2. He is survived by a widow 
and three children. . 


JARVIS BONESTEEL EDSON, who was active in the affairs of 
the National Electric Light Association during the first ten years 
of its existence, and who was the inventor of a number of me- 
chanical devices, died on January 26 in New York City. Mr. Edson 
was a member of the American Society of Mechanical Engineers. 
the American Society of Naval Architects and Marine Engineers. 
the Engineers’ Club, and a number of other bodies. He was, at 
the time of his death, sixty-six years old. 


F. A. KJELLIN, the inventor of the induction furnace for 
melting and refining sieel, died suddenly on December 30, 1910. 
at the age of thirty-eight years. He was born near Stockholm. 
Sweden and was educated in the Roval Pechnical Institute of that 
city, from which he graduated in 1903. After graduation he turned 
his attention to experimental work connected with chemistry and 
metallurgy and patented a new method for electrolytic precipitation 
of zinc. Dr. Kjellin was for some time chief of the electrometal- 
lurgical department of the Swedish Grondal-Kjellin Company, and 
was later consulting enzineer for that department. 


NEW PUBLICATIONS. 


MAGNETIC TESTING.—The Bureau of Standards has issued 
the second edition of Bulletin No. 17. dealing with the above- 
named subject. A description of the nature of the work is given 
and its scope, together with some of the results obtained. Direc- 
tions to those wishing to have specimens of metal tested are in- 
cluded in the bulletin. A list of papers, dealing with magnetic 
subjects, which have been published by the Bureau, is given in 
order that those interested may secure the printed publications. 


ELECTRICAL ENGINEERING ABSTRACTS, published by the 
International Institute of Technical Bibliography, 57-58 Chancery 
Lane, London, W. C., includes abstracts of all books and articles 
dealing with engineering and technical science. Each item gives 
the full title and name of the author, title and date of publication. 
and a brief resumé of the article. The publication, although new. 
this being the first volume, is already recognized as a comprehen- 
sive authority in its field. E. Wyndham Hulme, chief librarian of 
the English Patent Office. wrote an article of appreciation regard- 
ing the publications of the Institute, which appeared in the Ate 
gust issue of the Library Association Record, 
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NEW INCORPORATIONS. 


KNOXVILLE, TENN.—The Henry M. Moses Electric Company 
has been incorporated with a capital of $5.000. P 

CINCINNATI. O.—The Paul Stewart Company has been incor- 
porated with a capital stock of $50.000 to deal in steam and elec- 
trical appliances. The incorporators are George W. Gano, Paul 
Stewart, Ainslee T. Carter, Colter Rule and Henry J. Schutte. 

DULUTH. MINN.—The Electric Service & Repair Company 
has incorporated with a capital stock of $25.000 to do a general 
electrical and mechanical repair and fitting business. The in- 
corporators are John Smith, George A. Parker. and Robert H. Long. 


MANHEIM. PA.—The Manheim Manufacturing & Belting 
Company has been incorporated by local capitalists to manufac- 
ture the Veelos Balata belt. The officers of the company are: 
President, Charles Bond; vice-president, George H. Danner: secre- 
tary. M. M. Pfantz. and treasurer, M. Œ. Hess. 

DETROIT, MICH.--The Durango Commercial Company has 
been incorporated to exploit the rubber from a new source of sup- 
ply discovered in Mexico by Prof. John R. Allen of the Uni- 
versity of Michigan. Those interested in the idea are practically 
all Detroit men. Officers of the Company have been chosen as 
follows: Joseph H. Hunter, president: Henry W. Campbell, vice- 
president: John R. Allen, secretary; Herbert W. Noble, treasurer; 
J. W. Thompson and E. E. Keller, with the others, constitute the 


directors 


PROPOSALS. 


KOSPITAL, FORT MISSOULA, MONT.—Sealed proposals for 


electric wiring and fixtures for the hospital at Fort Missoula, Mont., 
will be received until February 28. Bids should be sent to Lieut. 
Z. 


Roy W. Winton, Fort Missoula. 

WIRING SCHOOL, FREEPORT, ILL.—Sealed proposals will be 
received until February 21 for electric Wiring and bells and lighting- 
fixtures for grammar school building at Freeport, Jl. Plans are 
with C. F. Hildreth, chairman Building Committee, Freeport, or Pat- 
ton & Miller, 140 Dearborn Street, Chicago, Il.. architects. Z. 


POST OFFICE, ROSWELL. N. M.—The office of the Supervis- 
ing Architect, Washington. D. C., announces that the time for open- 
ing bids for the construction (including plumbing, gas piping, heat- 
ing apparatus, electric conduits and wiring), of the United States 
post office and court house at Roswell, N. M.. has been extended 


trom February 2 to February 23. 

POST OFFICE, MURPHYSBORO, ILL.—The office of the Su- 
pervising Architect, Washington, D. C., will receive sealed bids un- 
til February 23 for the construction, complete (including plumbing, 
gas piping. heating apparatus, electric conduits and wiring, of the 
United States post office at Murphysboro, Ill., in accordance with 
drawings and specification, copies of which may be obtained from 
the custodian of site or at the Supervising Architect's office. Wash- 


ington, D. C. 
POST OFFICE, BIG STONE GAP, VA.—The office of the Super- 
vising Architect, Washington, D. C.. will receive sealed bids until 
February 20, for the construction. complete, (including plumbing, 
gas piping, heating apparatus. electric conduits and wiring) of the 
United States post oftice and court house at Big Stone Gap. Va., in 


accordance with drawines and specifications, copies of which may be 


obtained from the custodian of site or at the Supervising Archi 


tects office. 
POST OFFICE, BROOKHAVEN, 


pervising Architect. Washington, D. C.. 
til March 8, 1911, for the construction, complete (including plumb- 


ing, gas-piping., heating apparatus, electric conduits and wiring), of 
the United States post office at Brookhaven, Miss., in accordance 
with the drawings and specification, copies of which may be obtained 
trom the Custodian of site at Brookhaven, Miss., or at the Super- 


vising Architect's office. 

POST OFFICE, NORTH YAKIMA, WASH.—The office of the 
Supervising Architect, Washington, D. C., will receive sealed bids 
until February 18 for the construction (complete), except elevator, 
but including plumbing, gas piping. heating apparatus, electric con- 
duits and wiring, of the United States post office at North Yakima. 
Wash., in accordance with drawings and specifications, copies of 
Which may be obtained from the custodian of site at North Yak- 
ima or at the Supervising Architect's office. 

NAVY DEPARTMENT SUPPLIES.—The Bureau of Supplies 
and Accounts, Navy Department, Washington, D. C.. will open bids 
on naval supplies on the dates given below. Bidders interested 
therein should make early application for copies of the schedule, 
giving the schedule numbers desired. Schedules can be obtained 
from the Navy Pav Office nearest each navy yard. Bids will be 


asked on the following supplies: 


MISS.—The office of the Su- 
will receive sealed bids un- 


Pate of Place of Schedule 
Opening Material. Quantitv. Delivery. Number. 
Februar V 21—Boxes, feeder junetion... SO .......,...- Brooklyn, N. Y..3331 


Cable, interior commun- 
ieation o...on 22, ...Brooklyn, N. Y..3331 
Cord, telephone .........20. feet. "|. Brooklyn, N. YLL3331 
feet... Brooklyn, N. Y..333 


Wire, bell ...........006. Teeage 
Wire, single conductor... 35,000 feet... Brooklyn, N.Y. 23%: 
9 


Wire, twin conductor....155,000 feet... Brooklyn, N. Y.. X 
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LEGAL NOTES. 


INTERURBAN LEGISLATION. A Dill has been introduced ın 
the legislature of Indiana requiring all interurban roads to make 
certain that all motormen employed have had at least one year's 
experience. Another bill introduced in the Indiana Legislature re- 
lates to increasing the power of the Commission in dealing with 
interurban roads concerning block-signal systems, 

BILL ON RIGHTS OF WAY.—Senator Dixon has reported back 
with amendments the bill authorizing the Secretary of the Interior 
to grant an easement fer rights of way for a period of fifty years 
over and across public lands, national forests and reservations for 
electrical poles and lines for the transmission and distribution of 
electrical power and for poles and lines for telephone and telegraph 
purposes from fifty to ten feet on each side of the center line of 
such electric, telephone and telegraph lines and poles. F. 

WATERPOWER LEGISLATION IN TEXAS.—The importance 
of utilizing the water of the different streams of Texas for the op- 
eration of hydroelectric plants will receive attention at the hands 
of the present legislature. Sen. F. C. Weinert and Rep. H. C. 
Donegan, both of Seguin, have jointly prepared a bill giving to 
towns and cities of the state the right of condemnation for the pur- 
pose of constructing dams and erecting hydroelectric plants. Be- 
sides this general bill, Senator Weinert bas prepared a special 
measure providing for the construction of a dam and hydroelectric 
pla t at any point on the Guadalupe River within twelve miles in 
either direction from the town of New Braunfels. The most fa- 
vorable point is considered to be just below the junction of the 
Comal and Guadalupe Rivers, so as to utilize the water from both 
streams. The construction will not interfere with any plants or 
power already developed by private enterprises. D. 

PUBLIC SERVICE COMPANY CANNOT BE BANKRUPT.— 
The action of the United States District Court, of New York, in 
dismissing three petitions of public service corporations for invol- 
untary bankruptcy, has been sustained by the United States Circuit 
Court of Appeals. The three companies concerned were: The 
Saratoga Gas, Electric Light & Power Company, The Hudson 
River Electric Company, and The Hudson River Power Transporta- 
tion Company. The grounds on which these applications were pri- 
marily denied were that such bankruptcy would be contrary to the 
bankrupt act of 1898. Judge Lacombe of the higher court stated 
in his decision that the duty of the public service corporations 
was first to the public and later to the creditors and that condi- 
tions were materially different from those existing in the case 
of a manufacturing company. In closing. he further stated: “So 
far as we can ascertain no corporation engaged in rendering pub- 
lic service has been made an involuntary bankrupt. which may be 
sonie indication of the general understanding as to the scope of 
Section 4 of the bankrupt act. We are of the opinion that Congress 
has not intended to include corporations such as these now before 
us in the enumeration of that section, either as it originally 


stood or as it was amended in 1903. 


INDUSTRIAL ITEMS. 


THE McROY CLAY WORKS, Chicago, D, has mailed adver- 
tising blotters and calendars for the month of February. 

THE OTIS ELEVATOR COMPANY. New York, N. Y., includes 
an illustrated article on the Catskill Mountain Incline Railway in 
its January issue of The Indicator. 

THE F. W. WAKEFIELD BRASS COMPANY, Vermillion, lowa. 
illustrates in a recent folder a number of attractively designed 


Wakefield fixtures for Mazda lamps. 

THE AMERICAN CIRCULAR LOOM COMPANY. New York. 
N. Y.. has mailed decorative folders advertising “X Duct.” This 
galvanized condnit has a double coating of copper and zinc. 

THE JOSEPH DIXON CRUCIBLE COMPANY, Jersey City, N. 
J.. has issued its February number of “Graphite.” A number of 
articles on graphite paint and graphite for lubricating purposes are 
included. 

THE PARAGON SELLERS COMPANY. Chicago. I., has issued 
a new bulletin on grounding. The mannfacturers state that sales 
of the Paragon ground cone to telephone companies both in this 
country and Canada indicate that it is being adopted as a standard 
grounding device very generally. 

THE DE LAVAL STEAM TURBINE COMPANY, Trenton, N. 
J., has published a very complete commercial exposition of the 
steam turbine in a recent bulletin. The work is devoted to single- 
phase turbines but numerous questions connected with available 
and steam, etc., are also touched upon. 

THE TRIUMPH ELECTRIC COMPANY, Cincinnati, O.. re- 
cently distributed Bulletin No. 451 on Triumph transformers for 
power and lighting. The construction and features of the trans- 
former are described, and a number of illustrations of the trans 
former both assembled and in part are shown. 

ALLIS-CHALMERS COMPANY, Milwaukee, Wis. has pub- 
lished Bulletin No. 1510 on Allis-Chalmers direct-counected Rey- 
nolds Corliss engines. Some points on direct-connected vs. belt- 
driven units are given, and the information required in making esti- 
mates is included for the convenience of the possible purchaser 


energy 
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THE SPRAGUE ELECTRIC COMPANY, New York, N. Y.. re- 
cently issued Catalog No. 436 on its Sprague conduit products. The 
parts listed are jllustrated and described and the prices given 
throughout. The company is also sending out bulletin No. 111 
in which is included a partial list of installations of engine type 
generators, 


THE HACKNEY ELECTRIC VENTILATING COMPANY. St. 
Paul, Minn., has published a booklet on the value of ventilating. 
The booklet contains illustrations of a Hackney ventilating set and 
a considerable amount of interesting information on the subject. 
At the same time the Company is mailing a number of letters of 
recommendation written by its customers. 


THE EMERSON ELECTRIC COMPANY, St. Louis, Mo.. is 
placing on the market the Semco vacuum cleaner, manufactured 
by the Semco Vacuum Cleaner Company, of Nashville, Tenn. The 
cleaners are made to combine lightness. efficiency and durability. 
and are constructed entirely of aluminum. The parts of the 
cleaner are illustrated in the January number of The Emerson 
Monthly. 


THE GARWOOD ELECTRIC COMPANY, New York, N. Y. 
announces the appointment of Henry Widmer, 731 Union Street, 
New Orleans, La., as agent for the sale of its product in Louisiana. 
the southern half of Mississippi. the city of Mobile, Ala.. and all 
territory within a radius of fifty miles of the city. Milton S. 
Nettleton has been appointed agent for the company in the city 
of New Haven and the surrounding territory. 


THE WESTERN ELECTRIC COMPANY, 
is distributing its 1911 fan-motor bulletin. 
“Hawthorn” fan motors under the following heads: Desk and 
bracket, oscillating, residence. telephone booth, battery, ceiling 
and column fan motors and ventilating outfits. Hllustrations and 
tables of prices are given for each type. A copy of this bulletin 
will be forwarded upon request addressed to any of the Western 
Electric houses. 


THE BANNER ELECTRIC COMPANY. Youngstown, O.. de- 
scribes the magnificent new Allegheny County Soldiers’ Memorial 
at Pittsburg. Pa., in a recent booklet. The publication is at- 
 tractively prepared and will be of especial interest to electrical and 
illuminating engineers, owing to the fact that the edifice is con- 
sidered by many to be the best example of artificial illumination 
in the world. Aside from the publication being well bound and 
attractively printed, it contains seven colored illustrations. 


THE COMMERCIAL BUREAU COMPANY. New York, N. Y, 
has, in its rooms in the Hudson Terminal Building, complete refer- 
ence catalogs, free reading rooms and offices where out-of-town 
manufacturers may keep business appointments. The library of 
manufacturers’ catalogs in the Manufacturers’ Library contains sev- 
eral thousand catalogs, each one of Which may be found in a very 
short time through a convenient card index, Business men visiting 
New York are invited to make the Library their down-town head- 
quarters, and to make use of the telephone, telegraph and stenog- 
raphic service furnished. 


THE SANGAMO ELECTRIC COMPANY, Springfield, MI., is 
distributing Bulletin No. 22 describing its portable and switch- 
board-type graphic recorders. Several pages are devoted to a dis- 
cussion of the application of graphic recorders to soliciting power. 
checking input of electrically-driven machines, ete. It is also dis- 
tributing an attractive booklet entitled. “The Ampere Hour Meter 
For Electric Vehicles.” Considerable information is given as to 
the proper method of charging both commercial and pleasure ve- 
hicles. This should be of much interest to central station man- 
agers, who are soliciting charging loads. 


THE WESTERN ELECTRIC COMPANY has issued Bulletin 
No. 9465 describing the Moore light for color matching. This lamp is 


New York. N. Y. 
This buletin lists 
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declared to be the only artificial illuminant whih gives exact day- 
light color values, and it is being introduced into shops. mills and 
other establishments where color values are of great iniportance. 
The white Moore light is a radically new form of the electric light. 
It is a vacuum-tube electric light produced by the passing of alter- 
nating currents through highly rarefied carbon-dioxide gas confined 
within a continuous clear glass tube. The bulletin contains a de- 
scription of this illuminant and of its wses and operation. A page 
is devoted to the list of concerns now using it, and another to 
tabulated dimensions, data, ete, 

THE WESTINGHOUSE ELECTRIC & MANUFACTURING 
COMPANY has sold the Isthmian Canal Commission two seventy- 
five-kKilowatt motor-generator sets with a switchboard for the con- 
trol of each. One of the motor-generator sets will be located in 
the snbstation near the site of the Gatun locks and the other on 
the Pacific side near the Pedro Miguel locks. The apparatus will 
be nsed in connection with the construction of the lock gates. The 
outfits will be installed at Gatun and Pedro Miguel and will operate 
on twenty-fiveevele, 2200-volt: energy transmitted from the power 
stations at Gatun and Miraflores, The motor-generators will con- 
vert this alternating current to direct current at 230 volts for use 
on the various small tools used in the gate construction. 

THE GENERAL ELECTRIC COMPANY, Schenectady, N. Y.. 
has issued a number of bulletins on various subiects, but mostly 
relating to the subject of power and power machinery. Bulletin 
1085 describes revolving-field alternators ranging in capacity from 
thirty to 5509 kilowatts. The bulletin contains dimensioned dia- 
erams of the complete line. Bulletin 4784 is devoted to electric 
drive in pulp and paper mills. The advantages to be derived from 
the use of electric power in this industry are set torth and de- 
scriptions of a number of important installations are included. 
Wood-working plants in connection with electric drive are dealt 
with in Bulletin 4785. The bulletin illustrates and describes the 
electri¢ motor as a part of wood-boring machines, drills. iig saws, 
rip saws, band, circular and swing saws, planers, ete. The publi- 
cation should be of interest to all in this business. The subject of 
voltage regulators is taken up in Bulletin 4793. which is entitled 
“Steady vs. Unsteady Voltage.” This publication illustrates and 
describes regulators for controlling the generator voltage and also 
those for regulating the feeder voltage. There are reproductions 
of curves showing voltage with and without regulators installed. 
The bulletin illustrates installations of both types of regulators. 
Straight-airbrake equipment to meet the requirements of modern 
electrice railway service is described in Bulletin No. 479%. 


DATES AHEAD. 


Philadelphia Electric Show, Philadelphia. Pa.. February 15-27. 
American Institute of Electrical Engineers, Mid-year Conven: 
tion, Schenectady, N. Y., and Pittsfield, Mass., February 14, 15 and 
16. 
Electric Jobers’ Association, French Lick Springs. Ind., Feb- 
ruary 15, 16 and 17. 
American Physical Society. 
City, March 4, 1911. 
Minnesota Electrical Association. Annual convention, St. Paw 
Hotel. St. Paul, Minn., March 14. 15 and 16. 
American Supply and Machinery Manufacturers’ 
Annual meeting, Louisville, Ky., April 3, 4 and 5. 
Missouri Electric. Gas, Street Railway and Water Works As- 
sociation. Annual meeting, St. Louis. Mo.. April 13, 14 and 15. 
lowa Electrical Association. Annual meeting, Davenport, Iowa. 
April 19, 20 and 21. 

Southwestern Electrical & Gas Association. 
Houston, Tex.. April 27-29. 
Mississippi Electrie Association. 

Miss., June 20-21. 


Next regular meeting. New York 


Association. 


Annual conven- 


tion, 
Annual convention, Gulfport. 


Directory of Electrical and Allied Engineering and Scientific Societies 


(Published in the second issue of each month.) 


ALABAMA LIGHT AND TRACTION ASSOCIATION. Secretary. 


G. S. Emery, Molbile, Ala. 

AMERICAN ASSOCIATION OF 
TURERS. Secretary, W. H. Tapley, 29 
Street, New York, N. Y. 


ELECTRIC MOTOR MANUFAC- 
West Thirtyv-ninth 


AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF 
SCIENCE. Secretary, L. O. Howard, Smithsonian Institution, 


* Washington, D. C. 

AMERICAN ELECTRIC RAILWAY ASSOCIATION. Secretary, H. 
C. Donecker, 29 West Thirty-ninth Street, New York, N. Y. 
Affiliated societies: American Electric Railway Accountants’ 
Association, secretary, H. E. Weeks, Davenport, Towa; Amer- 
ican Electric Railway Claim Agents’ Association, secretary, 
B. B. Davis. Columbus Railway & Light Company, Columbus. 
O.: American Electric Railway Engineering Association, sec- 
retary, Norman Litchfield, New York, N. Y.; American Electric 
Railway Transportation and Traffic Association, secretary, H. 


C. Bonecker, 29 West Thirty-ninth Street. New York. N. y.: 
American Electric Railway Manufacturers’ Association, secre 
2321 Park Row Building, New 


tary, George R. Keegan, 252 
York, N. Y. : 
AMERICAN ELECTROCHEMICAL SOCIETY. Secretary, J. W. 
Richards, South Bethlehem, Pa. 
Secretary. 


AMERICAN ELECTROTHERAPEUTIC ASSOCIATION, 
John Travel, 17 East Eleventh Street. New York. N. Y. 
AMERICAN FOUNDRYMEN’S ASSOCIATION. Secretary. Richard 

Moldenke, Watchung, N. J. 
AMERICAN INSTITUTE OF CHEMICAL ENGINEERS. Secretary. 
John C. Olsen, Polytechnie Institute, Brooklyn, N. Y. 
AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS. Secre- 
tary, Ralph W. Pope, 29 West Thirty-ninth Street. New York. 
N. Y. 


AMERICAN INSTITUTE OF MINING ENGINEERS. Secretary. 
Rossiter W. Raymond, 29 West Thirty-ninth Street, New York. 


Ne Y, 


AN . 


February 11. 1911 


AMERICAN IRON AND STEEL INSTITUTE. Secretary, W. J. 
Filbert. 30 Church Street, New York, N. Y. 

AMERICAN MATHEMATICAL SOCIETY. Secretary, F. N. Cole. 
50 West One-Hundredth-and-Sixteenth Street, New York, N. Y. 

AMERICAN PHYSICAL SOCIETY. Secretary, Ernest Merritt, Cor- 
nel] University, Ithaca, N. Y. 

AMERICAN RAILWAY MASTER MECHANICS’ ASSOCIATION. 
Secretary, J. W. Taylor, Old Colony Building, Chicago, Ill. 
AMERICAN ROENTGEN-RAY SOCIETY. Secretary, G. C. Johnson, 

514 Bijou Building, Pittsburg, Pa. 
AMERICAN SOCIETY OF ENGINEER DRAFTSMEN. Secretary, 
Harry L. Slogan, New York, N. Y. 
AMERICAN SOCIETY FOR TESTING MATERIALS. Secretary, 
Edgar Marburg. University of Pennsylvania. Philadelphia, Pa. 
Secre- 


AMERICAN SOCIETY OF CHEMICAL ENGINEERS. 
tary, Calvin W. Rice, 29 West Thirty-ninth Street, New York, 


N. Y. 
AMERICAN SOCIETY OF CIVIL ENGINEERS. Secretary. Charles 

Warren Hunt, 220 West Forty-seventh Street, New York, N. Y. 
AMERICAN SOCIETY OF MUNICIPAL IMPROVEMENTS. Secre- 

tary, A. P. Powell, 239 West Thirty-ninth street, New York, 


N. Y. 
ARKANSAS ASSOCIATION OF PUBLIC UTILITY OPERATORS. 
Secretary, J. E. Cowles, Hot Springs Light and Railways Com- 


pany, Hot Springs, Ark. 
ARKANSAS INDEPENDENT TELEPHONE ASSOCIATION. Sec- 


retary, Charles F. Speed, Texarkana, Ark. 
ASSOCIATION OF EDISON ILLUMINATING COMPANIES. Sec- 


retary, N. T. Wilcox, Lowell, Mass. 
ASSOCIATION OF EDISON PURCHASING AGENTS. Secretary, 
H. F. Frassee, Edison Electric Illuminating Company, Brook- 


lyn, N. Y. 
ASSOCIATION OF ELECTRIC LIGHTING ENGINEERS OF NEW 


ENGLAND. Secretary, W. H. Cole, Waltham, Mass. 
ASSOCIATION OF ENGINEERING SOCIETIES. Secretary, Fred 
Brooks, 31 Mills Street, Boston, Mass. 
ASSOCIATION OF IRON AND STEEL ELECTRICAL ENGINEERS. 
Secretary, James Farrington, La Belle Iron Works, Steuben- 


ville, O. 
ASSOCIATION OF RAILWAY ELECTRICAL ENGINEERS. Sec- 
retary, J. Andreucetti, Chicago & Northwestern Railroad, Chi- 


cago, Il. 

ASSOCIATION OF RAILWAY TELEGRAPH SUPERINTEND- 
ENTS. Secretary, P. W. Drew, Minnesota, St. Paul & Sault 
Ste. Marie Railroad, Chicago, Il. 

CALIFORNIA ELECTRIC RAILWAY ASSOCIATION. Secretary, 
L. E. Pioda, Oak and Broderick Streets, San Francisco, Cal. 

CALIFORNIA STATE ASSOCIATION OF ELECTRICAL CONTRAC- 
TORS. Secretary and treasurer, F. V. Meyers, 502 Grant 
Building, San Francisco, Cal. 

CANADIAN ELECTRICAL ASSOCIATION. 
Confederation Life Building, Toronto, Canada. 

CANADIAN STREET RAILWAY ASSOCIATION. Secretary. Acton 
Burrows, 157 Bay Street, Toronto, Canada. 

CENTRAL ELECTRIC RAILWAY ASSOCIATION. Secretary, A. 
‘L. Neereamer, Traction Terminal Building. Indianapolis, Ind. 
CENTRAL ELECTRIC TRAFFIC ASSOCIATION. Secretary, J. T. 

Brittson, Chicago, South Bend & Northern Indiana Railway 


Company. South Bend, Ind. 
CLEVELAND ELECTRICAL LEAGUE. Secretary, H. H. Cudmore, 
Brilliant Electric Company, Cleveland, O. 
COLORADO ELECTRIC CLUB. Secretary, C. F. Oehlmann, P. O. 
Box 922, Denver, Colo. 


COLORADO ELECTRIC LIGHT. POWER AND RAILWAY ASSO- 
Secrteary, F. D. Morris, Colorado Springs, Colo. 


CIATION. 
CONNECTICUT STATE STREET RAILWAY ASSOCIATION. 


Secretary, F. W. Poole, Bridgeport, Conn. 

ELECTRIC CLUB OF CHICAGO. Secretary, F. S. Hickok. Mar- 
quette Building, Chicago, Ill. 

ELECTRIC VEHICLE AND CENTRAL STATION ASSOCIA- 
TION. Secretary, H. T. Sands, 139 Pleasant Street, Malden, 
Mass, 

ELECTRIC VEHICLE ASSOCIATION OF AMERICA. Secretary, 
C. E. Firestone, Columbus Buggy Company, Columbus, O. 

ELECTRICAL CLUB OF CALIFORNIA. Secretary, Russell D. Hol- 
abird, Argonaut Hotel, San Francisco, Cal. 

ELECTRICAL CONTRACTORS’ ASSOCIATION OF INDIANA. 
Secretary, George Skillman, Indianapolis, Ind. 

ELECTRICAL CONTRACTORS’ ASSOCIATION OF NEW YORK 
STATE. Secretary, George William Russell, Jr.. 25 West Forty- 


second Street, New York, N. Y. 
OF STATE OF 


ELECTRICAL CONTRACTORS’ ASSOCIATION 
Secretary, Ernest S. Cowle, 1613 Grand Avenue, 


Secretary, T. S. Young, 


MISSOURI. 
Kansas City, Mo. 

ELECTRICAL CREDIT ASSOCIATION OF CANADA. LIMITED. 
Secretary, William R. Staveley, Royal Insurance Building, Mont- 
real, Canada. 

Secretary, 


ELECTRICAL CREDIT ASSOCIATION OF CHICAGO. 
Frederick P. Vose, 1343 Marquette Building, Chicago, M. 

ELECTRICAL CREDIT ASSOCIATION OF PHILADELPHIA. Sec- 
retary, John W. Crum. 1324 Land Title Building, Philadelphia, Pa. 


ELEC FRICAL CREDIT ASSOCIATION OF THE PACIFIC COAST. 
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Secretary, Albert H. Elliott, Harding Building, San Francisco, 


Cal. 

ELECTRICAL CREDIT SOCIETY OF NEW YORK. Secretary, 
Franz Neilson, 80 Wall Street, New York, N. Y. 

EMPIRE STATE GAS AND ELECTRIC ASSOCIATION. Secretary. 
Charles H. B. Chapin, 29 West Thirty-ninth Street, New York. 

ENGINEERING SOCIETY OF WISCONSIN. Secretary, W. G. 
Kerchoffer, 32 Vroman Building, Madison, Wis. 

ENGINEERS’ CLUB OF PHILADELPHIA. Secretary, W. P. Tay- 
lor, Philadelphia, Pa. 

ENGINEERS’ SOCIETY OF MILWAUKEE. Secretary, R. H. Pink- 


ley, Plankington House, Milwaukee, Wis. 
ENGINEERS’ SOCIETY OF WESTERN PENNSYLVANIA. Secre- 


tary, Elmer K. Hiles, 2511 Oliver Building, Pittsburg, Pa. 
FLORIDA ELECTRIC LIGHT AND POWER ASSOCIATION. Sec 
retary, H. C. Adams, West Palm Beach, Fla. 
FRANKLIN INSTITUTE. Secretary, R. B. Owens, 15 South Sev- 
enth Street, Philadelphia, Pa. 
NATIONAL ELECTRIC LIGHT ASSOCIA- 


GEORGIA SECTION, 
TION. Secretary. H. M. Corse, Columbus. Ga. 


ILLINOIS ELECTRICAL CONTRACTORS’ ASSOCIATION. Secre- 
tary, M. N. Bloomenthal, Chicago, II. 

ILLINOIS INDEPENDENT TELEPHONE ASSOCIATION. Secre- 
tary, C. A. Camp, Henry, IN. 

ILLINOIS STATE ELECTRIC ASSOCIATION. Secretary, H. E. 
Chubbuck, Mayer Building. Peoria, Il. 

ILLUMINATING CLUB OF ST. PAUL. Secretary, Clovis M. Con- 
verse, 303 North Snelling Avenue, St. Paul, Minn. 

ILLUMINATING ENGINEERING SOCIETY. Secretary, Preston 
S. Millar, Engineering Societies Building, 33 West Thirty-ninth 
Street, New York, N. Y. 
INDEPENDENT TELEPHONE ASSOCIATION OF MISSISSIPPI. 
Secretary and treasurer, J. B. Shannon, New Albany, Miss. 
INDEPENDENT TELEPHONE ASSOCIATION OF TEXAS AND 
LOUISIANA. Secretary, C. A. Shock, Sherman, Tex. 

INDIANA ELECTRIC LIGHT ASSOCIATION. Secretary, J. V. 
Zartman, Indianapolis, Ind. 

INDIANA ENGINEERING SOCIETY. Secretary, Chas. Brassmann, 
43 Union Trust Building. Indianapolis, Ind. 

INDIANA INDEPENDENT TELEPHONE ASSOCIATION. Secre- 
tary, Walter J. Uhl, Logansport, Ind. 

INTERNATIONAL ASSOCIATION OF MUNICIPAL ELECTRI.- 
CIANS, Secretary, Frank P. Foster. Corning, N. Y. 

IOWA ELECTRICAL ASSOCIATION. Secretary, L. D. Mathes, 
Union Electric Company, Dubuaque, Iowa. 

IOWA INDEPENDENT TELEPHONE ASSOCIATION. Secretary, 


W. J. Thill, Des Moines, Iowa. 
IOWA STREET AND INTERURBAN RAILWAY ASSOCIATION. 


Secretary, George M. McCartney, Des Moines, Iowa. 
KANSAS GAS, WATER, ELECTRIC LIGHT AND STREET RAIL- 
WAY ASSOCIATION. Secretary, James D. Nicholson, Newton, 


Kans. 
KENTUCKY INDEPENDENT TELEPHONE ASSOCIATION. Sec- 


retary, W. G. Turpin, Henderson, Ky. 

MAINE ELECTRICAL ASSOCIATION. Secretary, F. D. Gordon, 
Lewiston, Me. 

MAINE INDEPENDENT TELEPHONE ASSOCIATION. Secretary. 
M. E. Crow. Houlton, Me. 

MASSACHUSETTS ELECTRIC LIGHTING ASSOCIATION. Sec- 


retary, M. L. Fahey, 84 State Street, Boston, Mass. 
STREET RAILWAY ASSOCIATION. Secre- 


MASSACHUSETTS 
tary, Charles S. Clark, 70 Kilby Street, Boston, Mass. 
MASTER CAR BUILDERS’ ASSOCIATION. Secretary, J. W. Tay- 


lor, 390 Old Colony Building, Chicago, TI. 
MICHIGAN ELECTRIC ASSOCIATION. Secretary and treasurer, 
Herbert Silvester, Detroit, Mich, 
MICHIGAN INDEPENDENT TELEPHONE ASSOCIATION. Sec- 
retary, A. A. Burch, Battle Creek, Mich, 
MINNESOTA ELECTRICAL ASSOCIATION. Secretary-treasurer, 
T. C. Gordon, Little Falls, Minn, 
MISSISSIPPI] ELECTRICAL ASSOCIATION. Secretary, J. Abbott, 
Jackson Electric Railway, Lignt & Power Company, Jaekson, 


Miss. 
MISSOURI ELECTRIC, GAS. STREET RAILWAY AND WATER 
WORKS ASSOCIATION, Secretary, N. J. Cunningham, Spring- 


field, Mo. 
MISSOURI INDEPENDENT TELEPHONE ASSOCIATION. Secre- 


tary, George W. Schwerer, Windsor, Mo. 

MUNICIPAL LIGHTING ASSOCIATION OF MASSACHUSETTS. 
Secretary, J. C. Norcross, Reading, Mass. 

NATIONAL ACADEMY OF SCIENCES. Secretary, Arnold Hague. 
United States Geological Survey, Washington, D. C. 

NATIONAL ARM, PIN AND BRACKET ASSOCIATION. Secretary, 


J. B. Magers, Madison, Ind. 

NATIONAL ASSOCIATION OF COTTON MANUFACTURERS. 
Secretary, C. J. H. Woodbury, Boston, Mass. 

NATIONAL DISTRICT HEATING ASSOCIATION. Secretary, D. 
L. Gaskill, Greenville, O. 

NATIONAL ELECTRIC CREDIT ASSOCIATION. Secretary, Fred- 
eric P. Vose, 1343 Marquette Building, Chicago, Il. 

NATIONAL ELECTRIC LIGHT ASSOCIATION. Secretary, T. C. 
Martin, 33 West Thirty-ninth Street, New York. N. Y. 
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NATIONAL ELECTRICAL CONTRACTORS’ ASSOCIATION OF 
THE UNITED STATES. Secretary, N. H. Morton, 41 Martin 
Building, Utica, N. Y. 

NATIONAL ELECTRICAL INSPECTORS’ ASSOCIATION. Secre- 
tary, T. H. Day, 27 Pine Street, Hartford, Conn. 

NATIONAL INDEPENDENT TELEPHONE ASSOCIATION. 
retary, J. B. Ware, McCormick Building, Chicago, III. 

NEBRASKA ASSOCIATION OF INDEPENDENT TELEPHONE 
COMPANIES. Secretary, Charles H. Hood, Lincoln, Neb. 

NEBRASKA ELECTRICAL ASSOCIATION. Secretary, Frank Mce- 
Master, Beatrice, Neb. 

NEW ENGLAND ELECTRICAL CREDIT ASSOCIATION. 
Tupper, 84 State Street, Boston, Mass. 

NEW ENGLAND SECTION, NATIONAL ELECTRIC LIGHT ASSO- 
CIATION. Secretary, L. D. Gibbs, 39 Boylston Street. Boston, 
Mass. 

NEW ENGLAND STREET RAILWAY CLUB. Secretary, John J. 
Lane, 12 Pearl Street, Boston, Mass. 

NEW YORK ELECTRICAL SOCIETY. Secretary, G. H. Guy, 
Engineering Societies Building, 29 Thirty-ninth Street. New 
York, N. Y. 

NEW YORK RAILROAD CLUB. Secretary, H. D. Vote, 95 Liberty 
Street, New York, N. Y. 

NEW YORK STATE INDEPENDENT TELEPHONE ASSOCIA- 
TION. Secretary, R. Max Eaton, Niagara Falls, N. Y. 

NORTH DAKOTA INDEPENDENT TELEPHONE ASSOCIATION. 
Secretary and treasurer, L. C. Kane, Kensal, N. D. 

NORTHWEST ELECTRIC LIGHT AND POWER ASSOCIATION. 
Secretary, N. W. Brockett, Cataract Building, Seattle, Wash. 

OHIO ELECTRIC LIGHT ASSOCIATION. Secretary, D. L. Gaskill, 
Greenville, O. 

OHIO INDEPENDENT TELEPHONE ASSOCIATION. 
Ralph Reamer, Columbus, O. 

OHIO SOCIETY OF MECHANICAL, ELECTRICAL AND STEAM 
ENGINEERS. Secretary, F. E. Sanborn, Ohio State University, 
Columbus, O. 

OKLAHOMA ELECTRIC LIGHT, RAILWAY AND GAS ASSOCIA- 
TION. Secretary, Galen Crow, Guthrie, Okla. 

OLD-TIME TELEGRAPHERS’ AND HISTORICAL ASSOCIATION. 
Secretary, Frank J. Sherrer, 195 Broadway, New York, N. Y. 

ORDER OF THE REJUVENATED SONS OF JOVE. Mercury, Roy 
M. Van Vliet, Monadnock Block, Chicago, Ill. 

PACIFIC COAST ELECTRIC VEHICLE ASSOCIATION. Secretary, 
A. H. Halloran, 901 Atlas Builaing, San Fraucisco, Cal. 

PENNSYLVANIA - ELECTRIC ASSOCIATION. Secretary. 
Dusen Rickert, Pottsville, Pa. 

PENNSYLVANIA STATE INDEPENDENT TELEPHONE ASSO- 
CIATION. Secretary, H. E. Bradley, 135 South Second Street, 
Philadelphia, Pa. 

PENNSYLVANIA STATE STREET RAILWAY ASSOCIATION. 
Secretary, Charles H. Smith, Lebanon, Pa. 

PIKE’S PEAK POLYTECHNIC SOCIETY. Secretary, E. A. Sawyer, 
Colorado Springs, Colo. 


Sec- 


Alton F. 


Secretary, 


Van 
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PITTSBURG ELECTRIC BOOSTERS’ CLUB. Recording Watt- 
meter, O. R. Rombach, 919 Liberty Avenue, Pittsburg, Pa. 
RAILWAY ELECTRIC SUPPLY MANUFACTURERS ASSOCIA- 

TION. Secretary, J. Scribner, General Electric Company. Chi- 
cago, Il. 
RAILWAY SIGNAL 
Bethlehem, Pa. 
SOCIETY OF THE UNITED STATES MILITARY TELEGRAPH 
CORPS. Secretary, David H. Bates, 668 Broadway, New York, 


ASSOCIATION. Secretary, C. C. Rosenberg, 


N. Y. 

SOCIETY FOR THE PROMOTION OF ENGINEERING EDUCA- 
TION. Secretary, H. H. Norris, Cornell University, Ithaca. 
N. Y. 


SOCIETY OF AUTOMOBILE ENGINEERS. Secretary, Alexander 
Churchward, 30 Church Street, New York, N. Y. 

SOCIETY OF WIRELESS TELEGRAPH ENGINEERS. Secretary, 
E. D. Forbes, 96 Franklin Street. South Framingham, Mass. 
SOUTH DAKOTA INDEPENDENT TELEPHONE ASSOCIATION. 

Secretary-treasurer, E. R. Buck, Hudson, S. D. 

SOUTHWESTERN ELECTRICAL AND GAS ASSOCIATION. Sec- 
retary, W. B. Head, Stephensville, Tex. 

STREET RAILWAY ASSOCIATION OF THE STATE OF NEW 
YORK. Secretary, J. H. Pardee, J. G. White & Company, New 
York, N. Y. 

TELEPHONE SOCIETY OF NEW YORK. Secretary. T. H. Law- 
rence, Fighteenth Street and Irving Place, New York, N. Y. 
TEXAS INDEPENDENT TELEPHONE ASSOCIATION. Secretary, 

Leon Spencer, Gainesville, Tex. 

UNDERWRITERS’ NATIONAL ELECTRIC ASSOCIATION. Sec- 
retary Electrical Committee, C. M. Goddard, 141 Milk Street, 
Boston, Mass. 

UTAH SOCIETY OF ENGINEERS. Secretary, W. C. Ebaugh, Uni- 
versity of Utah, Salt Lake City. Utah. 

VERMONT AND NEW HAMPSHIRE INDEPENDENT TELE- 
PHONE ASSOCIATION. Secretary-trasurer,. E. B. Seeley, St. 
Johnsburg, Vt. 

VERMONT ELECTRICAL ASSOCIATION. 
den, Manchester, Vt. 

WASHINGTON SOCIETY OF ENGINEERS. 
F Street, Washington, D. C. 

WESTERN ASSOCIATION OF ELECTRICAL INSPECTORS. Sec- 
retary, W. S. Boyd, 125 Monroe Street. Chicago, Il. 

WESTERN SOCIETY OF ENGINEERS. Secretary, J. H. Warder. 
Monadnock Block, Chicago, Hl. 

WIRELESS INSTITUTE. Secretary, Sidney L. 
1909, 42 Broadway, New York, N. Y. 

WISCONSIN ELECTRICAL ASSOCIATION. Secretary, George Al- 
lison, Milwaukee Electric Railway & Light Company. Milwau- 
kee. Wis. ; 

WISCONSIN INDEPENDENT TELEPHONE ASSOCIATION. 
retary, J. C. Crowley, Jr., Superior. Wis. 

WISCONSIN STATE TELEPHONE ASSOCIATION. 
Paul J. Weirich, Monroe, Wis. 


Secretary, A. B. Mars- 


John C. Hoyt. 1550 


Williams, Room 


Sec- 


Secretary. 


RECORD OF ELECTRICAL PATENTS. 


Issued (United States Patent Office) January 31, 1911. 


982,784. DYNAMO-ELECTRIC MACHINE, Bernard A. Behrend 
and Allan B. Field, Pittsburg, Pa., assignors to Allis-Chalmers 
Company and Bullock Electric Manufacturing Company. Filed 
October 28, 1909. The rotor core has a smaller diameter at 
-the middle than at the ends, consequently the air gap is small- 
est at the edges of the core. 


982.789. ELECTROMAGNETIC POWER-TRANSMITTING MECH- 
ANISM. Augustus Jesse Bowie, Jr.. San Francisco, Cal. Filed 


April 18, 1907. A magnetic clutch in which a slotted electrical 
conductor is interposed in an air gap in the magnetic circuit. 


982,794. AUTOMATIC CONTROLLING MECHANISM FOR RE- 
FRIGERATING SYSTEMS. Eugene Carpenter, Newton, and 
Fred M. Kimball, Somerville, Mass., assignors to Automatic 
Refrigerating Company, Jersey City. N. J. Original application 
filed March 13, 1907. Divided and this application filed August 
21,1907. A pressure-governed motor-controlling switch is adapt- 
ed te be automatically opened from a number of positions. 


982.800. ELECTRIC REGULATION. John L. Creveling, New York, 
N. Y., assignor to Safety Car Heating and Lighting Company. 
Filed February 2, 1909. In an axle car-lighting equipment there 
is an automatic regulator throwing resistance in the lamp cir- 
cuit when the storage-battery voltage rises. 


982.806. DYNAMO-ELECTRIC MACHINE, Carl J. Fechheimer, Mil- 
waukee, Wis., assignor to Allis-Chalmers Company. Filed May 
13, 1909. The end portions of the rotor core are of greater 
diameter than the intermediate portion, are contiguous with 
the latter near the center, and are separated therefrom near 
the periphery by gaps or spaces of high reluctance. 


982.809. AUTOMATIC HOIST. Guy C. Grable. Minneapolis, Minn., 


assignor to Nelson F. Dunn, Minneapolis, Minn. Filed April 


18, 1907. An electric hoist with two cars is driven by a rever- 

sible motor, which is automatically started and stopped. 
982.811. DYNAMO-ELECTRIC MACHINE. Alexander M. Gray. 

Milwaukee, Wis.. assignor to Allis-Chalmers Company. Filed 


April 3, 1909. The rotor coils project beyond the ends of the 
core. There are means formed of magnetic material for pro- 
tecting and holding in position the projecting portions of the 
coils. The clearance between the stator and rotor cores 158 
equal at the two ends of the machine, and uniform and of 
greater width throughout the middle portion of the machine. 
982,813. DYNAMO-ELECTRIC MACHINE. David Hall. Norwood, 
Ohio, assignor to Bullock Electric Manufacturing Company. 
Filed January 15, 1906. A double-commutator machine has two 
distributed balancing coils for neutralizing the armature re- 
action, one coil being in series with the brushes of each com- 


mutator. 
982.814. ELECTRICAL MUSIC-PLAYER. David J. Hauss, Aurora, 
ind. Filed December 2, 1909. Associated with a music sheet 


are electrical contact fingers arranged in plural series with the 
respective series of fingers differently spaced. and a contact 
member adapted to bring the sheet into operative relation with 
the desired series of contact fingers. 


982,822. AUTOMATIC FIRE-DETECTOR. Roy Y. Hughes and 
Louis J. Hoffmann, Aberdeen, S. D. Filed July 30, 1909. A 
thermo-responsive circuit-controller comprises an elongated 
member having at each end a pair of adjacent circuit terminals 
and within the elongated member a mass of mercury and a 
fusible plug, these occupying less than the internal capacity of 
the elongated member. 


ips te 


February 11, 1911 


982,823. MEANS FOR ILLUMINATING INTERIORS OF BUILD- 
INGS. James J. Jennings, Chicago, Ill. Filed December 31, 
1909. A trough-shaped reflector has a base plate connected 
with a horizontal hollow socket and a series of reflecting plates 
connected with the base plate. 

982,830. DYNAMO-ELECTRIC MACHINE. Albert Kingsbury, 
Pittsburg, Pa., assignor to Westinghouse Electric & Manufac- 
turing Company. Filed March 4, 1907. A turbo-alternator is 
inclosed in a casing having definite channels for air to be 
drawn in near the shaft, then past the end connections and 
through the rotor and stator and finally forced out of the ex- 
haust ports at the bottom of the casing. 

982,831. THERMO-ELECTRIC COOKER. Robert S. Kirkpatrick, 
Des Moines, Iowa. Filed March 11, 1908. Contains an electric 
heating coil at the bottom of the chamber, all being inclosed 
by a heat-insulating lining through which a pyrometer passes. 

982,839. SIGNALING MECHANISM. Hugh Macdonald, Ann Arbor. 
Mich. Filed March 24, 1910. A clock dial carries an adjustable 
contact point adapted to engage either of the hands and thus 
to close an alarm circuit. 

982,841. SWITCH BOX OR RECEPTACLE. Cyril Charles Maison, 
Cleveland, Ohio, assignor to Economy Switch Box & Manu- 
facturing Company. Filed February 15, 1910. Is provided with 
sustaining ears for securing the box in place. 


ELECTRIC SWITCH. William T. Pringle, Philadelphia, 
A quick-acting knife switch is con- 


982,869. 
Pa. Filed April 7, 1909. 


982,806.—DYNAMO ELECTRIC MACHINE, 


trolled by an operating lever biased to either open or closed 


positions. : 
982,872. ELECTRIC-LIGHTING SYSTEM. Frederick W. Reeves. 

Pittsburg, Pa. Filed August 23, 1909. A sign-flashing system in- 

cludes an interrupter with alternate live and dead segments. 


982,873. CURRENT-CONDUCTOR. Jakob Regenstreif, Berlin, Ger- 
many, assignor to General Electric Company. Filed June 2. 
1910. The filament spider of an incandescent lamp is connected 
to the stem by a collar clasping the stem and supports extend- 


ing from the collar to the spider. 
982,883. APPARATUS FOR HANDLING MAGNETIC MATERIALS. 
James F. Schnabel, Cleveland, Ohio. assignor to Electric Con- 
troller & Manufacturing Company, Cleveland, Ohio. Filed April 
22, 1910. A lifting magnet is arranged to be moved on a trav- 
eling crane so as to bring it into alinement with a receptacle. 
982,897. MOTOR-CONTROL SYSTEM. Emmett W. Stull, Norwood. 
Ohio, assignor to Allis-Chalmers Company. Filed April 10, 1908. 
A railway motor controller is pneumatically controlled by air 
from a reservoir auxiliary to the main air-brake reservoir. 


982.913. APPARATUS FOR CONTROLLING ELECTRIC MOTORS. 
George H. Whittingham, Pikesville, Md., assignor to Monitor 
Manufacturing Company. Filed May 31, 1910. Consists of a 
main switch and electromagnetic switches for regulating the 


resistance of the motor circuit. 
Donald M. Bliss, New 


982,930. ELECTRIC SIGNALING DEVICE. 
Directly connected to a 


York, N. Y. Filed March 18, 1907. 
motor shaft are several commutators whose segments are con- 


nected through resistances: brushes carry the current through 
transformers to the external signaling circuits. 

982,938. ELECTRIC CASH-REGISTER. Joseph P. Cleal, Toronto, 
Ontario, Canada, assignor to National Cash Register Company. 
Dayton, Ohio. Filed March 20; 1909. A type wheel is rotated 
under the control of a set of electromagnets actuated by the 
keys of a keyboard. 


ee MAGNETO-ELECTRIC MACHINE. William W. Dean. 
“lyria, Ohio, assignor to Dean Electric Company. Original ap- 


LIGHTING SYSTEM. 


982.872. ELECTRIC 
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plication filed January 28, 1910. Divided and this application 
filed October 20, 1910. A permanent horseshoe magnet is per- 
manently mounted on a grooved metallic base plate. 

983,039. INSULATOR-PROTECTOR. John E. Field, Gains. Mich. 
Filed February 17, 1910. The protector is constructed of a 
single blank including a neck to overlie the upper end of the 
insulator and closing section to envelop the insulator below the 
upper end, the neck being formed to provide a loop for the 


passage of a wire. 
983,043. METHOD OF SUPPLYING ELECTRIC FURNACES WITH 
POLYPHASE CURRENTS. Paul Girod, Ugine, France. Filed 
August 24, 1910. Comprises a furnace having a lower electrode 
and a pair of upper electrodes ‘held out of contact with the 
fused metal, a three-phase system of supply. a pair of single- 
phase transformers having their primaries connected to dif- 
ferent phases of the system and their secondaries connected 
to the electrodes, the terminals of the transformers being rela- 
tively inverted and the secondary terminals being connected 
to the electrodes in such order that the greater potential differ- 
ence resulting from such inversion exists between the two upper 


electrodes. 
983,062. STORAGE-BATTERY ELECTRODE. Pierre J. Kamper- 
dyk, New York, N. Y. Filed December 6, 1909. A number of 
porous cups are located between the ribs of the electrode. 


These cups are provided with edge ribs on all their sides, cor- 
rugated taces and longitudinal ribs and are filled with an active 
material at the side adjacent to the conducting plate. 


983.063. MOTOR-CONTROLLING SWITCH. Samuel H. Keefer, 
Plainfield, N. J.. assignor to Niles-Bement-Pond Company, Jer- 


sey City, N. J. Filed November 8, 1909. A motor-controlling 


= A 


Wess. -FILAMENT CONNECTION 


switch consists of a solenoid. two contacts carried by the mova- 


ble member of the solenoid, two fixed contacts placed to be 
respectively engaged by the solenoid contacts when the solenoid 
is de-energized, and two other fixed contacts placed to be suc- 
cessively engaged by the solenoid contacts after the solenoid 


has been energized. 

983,098. TELEPHONE SYSTEM. Frank C. Unger, St. Louis, Mo. 

Filed November 1, 1909. Comprises a generating machine lo- 

cated at the central office, line drops, a clearing-out drop and 

local batteries. Means are provided for completing a circuit 
through the generating machine and one of the line-drops when 

a subscriber answers a call and for completing a circuit throneh 

the clearing-out drop and the generating machine when the 

subscriber completes his conversation. 

113. APPARATUS FOR LIGHTING LAMPS. Elmer Barber, 

Philadelphia, Pa. Filed February 23, 1910. A switch with an 

oscillating shaft mounted on the crossbar. 

983,139. MANUFACTURE OF FILAMENTS. FILM, AND OTHER 
CELLULOSE PRODUCTS FROM CELLULOSE SOLUTIONS. 
Rudolf Homberg, Charlottenburg, Germany. Filed August 20, 
1910. The process consists in adding to the solutions an alde- 
hyde and then treating them further in the usnal manner. 

983,158. DYNAMO-MOUNTING. James F. McElroy. Albany, N. Y., 
assignor to United States Light & Heating Company, New York, 
N. Y. Filed February 21, 1908. Means are provided for secur- 
ing constant belt tension in a dynamo run from a car axle. 

983,161. ELECTRIC CONDUCTOR. Everett Morss, Boston. Mass., 

assignor to Simplex Electrical Co.. Boston, Mass. Filed Jan- 
uary 17, 1910. A longitudinal thread is woven in the braided cov- 
ering, so as to provide an easy means of cable identification. 

983.162. ELECTRIC WALL-BOX. Michael Murray and John D. 
MacDougal, Chicago, Ili., assignors to Federal Electric Com- 
pany, Chicago, Ill. Filed January 25. 1909. A metal outlet box 
with a slidable panel. 


983,175. ELECTRIC PRIMARY BATTERY. Frederick W. Spann- 
tius, Jersey City. N. J. Assignor to Halsey Electric Generator 


983, 


Co., Jersey City, N. J. Filed March 21, 1905. Comprises a 
plurality of cells connected in series and each having a mova- 
ble and a fixed element, the series connections between the 
cells being fixed relatively to the elements which they connect. 


' 983,178. ELECTRIC CUT-OFF. William Nelson Sturgeon and 
Henry Richard Shanley, Galesburg, Il]. Filed April 29, 1910. 
A spring attached to the key shank of an electric lamp socket 
eliminates the snap of the key at the same time insuring posi- 
tive contact. 

983,191. ELECTRIC SIGNAL SYSTEM. Frank B. Wood, New 
York, N. Y. Filed July 6, 1908. Combines a series of signal- 
transmitting mechanisms, locking devices for the transmitting 
mechanisms, an unlocking magnet for each of the transmitting 
mechanisms, an unlocking circuit, and means for operatively 
including but one of the electromagnets in {he unlocking cir- 
cuit at a time. 

983,224. AUTOMATIC ELECTRIC TIME-SWITCH. Benjamin 
Franklin Flegel, Warren, O., assignor of one-half to Herbert D. 
Gunlefinger, Warren, O. The device includes and combines 
an electric switch, a power mechanism for actuating the switch 
comprising a drum, a spring, a Winding arbor for the spring in- 
dependent of the drum and in axial alinement with the switch 
arbor, connections between the drum and the switch comprising 
a block secured axially to the drum and having at one end a 
non-circular portion, a like block on the arbor of the switch, 
and a coupling sleeve receiving both blocks, and a release mech- 
anism for the drum controlled by the time mechanism. 


983,230. DYNAMO-BRUSH HOLDER. Otto Hihme, Radebeul, Ger- 
many. Filed November 17, 1909. A hollow arm is telescopically 


983,065.—MOTOR CONTROLLING SWITCH. 


mounted on the brush holder. A spring holds the brush in the 


brush box. 


983,240. TELEGRAPH SYSTEM. Isidor Kitsee, Philadelphia, Pa. 
Filed February 1, 1909. The method consists in impressing a 
current upon a line, causing the current to gradually rise, then 
to diminish rapidly, and deriving from the line current a signal 
reproducing current. 


983,241. REFLECTOR. Peter Kleber, Wiesbaden, Germany, as- 
signor of one-half to Henry Zirwas, Yonkers, N. Y. Filed 
January 22, 1910. A glass reflector has its outer surface formed 
of zones substantially parallel to the source of light alternating 
with zones inclined to the light source at substantially the 
angle of total reflection. 


983.245. ELECTRIC APPARATUS. Carl A. Lohr, Chicago, Ill. 
Filed February 11, 1908. A liquid conductor is placed in an 
evacuated space, and means are provided for setting the liquid 
conductor in rotation so as to cause a deformation by action of 
centrifugal force. An electric circuit is arranged so as to be 
interrupted in the evacuated space by the defomation and so as 
to start an electric are at the point of interruption. 


983.258. CONNECTOR FOR ELECTRIC CONDUCTORS. William 
Lord Bliss, Brooklyn, N. Y., assignor to United States Light & 
Heating Company, New York, N. Y. Filed August 27, 1907. 
Sockets are provided in one connector for a plurality of con- 
ductors. 

PATENTS THAT HAVE EXPIRED. 
Following is a list of the electrical patents (issued by 

United States Patent Office) that expired February 6, 1911: 


the 


513,982. ELECTRIC CONDUCTOR. Horace F., Chick, Watertown, 
514.019. CIRCUIT CONTROLLER. Edward J. McEvoy, New York, 
514,037. RAILWAY SWITCH. Augustin F. Schinner, Milwaukee, 
Tce DYNAMO AND MOTOR. Montgomery Waddell. Bridge- 


port, Conn. 
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514,056. CONDUIT ELECTRIC RAILWAY. Rufus C. Beardsley, 
Lafavette, Ind. 
514.057. HOOD FOR ELECTRIC-ARC LAMPS. 


mann, New York, N. Y. 


Sigmund Berg- 


514,058. ELECTRIC-ARC LIGHT FIXTURE. Sigmund Bergmann, 
New York. N. Y. 

514,075. ELECTRICAL MEASURING OR INDICATING INSTRU- 
MENT. Samuel E. Hitt, Rockford, NI. 

514,077. ELECTRIC MOTOR. John D. Ihlder, Yonkers, N. Y. 

514,078. ELECTRIC ELEVATOR MOTOR. John D. Ihdler, Yonk- 


ers, N. Y. 


514,087. 514.088 and 514,089. ELECTRIC SHUTTLE MOTION FOR 


LOOMS. Levi W. Lombard. Lynn, Mass. 

514,099. WATER-SUPPLY SYSTEM. Samuel D. Love. New York, 
N. Y. 

514,109. ELECTRIC CAR TRUCK. Charles F. Winkler, Kingston, 
N. Y. 

514,112. CLOSED-CONDUIT ELECTRIC RAILWAY. Frank W. 
Ashley. Hawthorne, N. J. 

514,113. ELECTRIC RAILWAY. Frank M. Ashley. Hawthorne, 
N.J. 

514,114. ELECTRIC-RAILWAY CONDUIT. Frank M. Ashley. 


Hawthorne, N. J. 


514.115. ELECTRIC BATTERY. Frank Raver, New York, N. Y. 

514,120. ELECTRIC RAILWAY. Oscar A. Enholm, New York. 
N. Y. 

514,128. SIGNALING SYSTEM. Joseph G. Noyes and Louis Win- 


terhalder, Milford, Conn. 

514.131. ELECTRIC METER. Carl Raab, Kaiserslautern, Germany. 

514,133. UNDERGROUND ELECTRIC CONDUCTOR. Henry A. 
Seymour, Washington, D. C. 

514,134. CLOSED CONDUIT FOR ELECTRIC RAILWAYS. Hen- 
ry A. Seymour, Washington. D. C. 


514,135. MOTOR-CONTROLLING DEVICE FOR ELECTRIC LO- 
COMOTIVES. Sidney H. Short, Cleveland, O. 

514,139. ELECTRIC-ARC LAMP. Gustavus G. Wagner, New York, 
N. Y. 

514,140. ALTERNATING DYNAMO. James J. Wood, Fort Wayne. 
Ind. 

514.150. COMMUTATOR BRUSH. Jesse F. Kester, Buffalo, N. Y. 

514,167. ELECTRICAL CONDUCTOR. Nikola Tesla, New York, 
N. Y. 

514,168. MEANS FOR GENERATING ELECTRIC CURRENTS. 


Nikola Tesla, New York, N. Y. 

514.170. INCANDESCENT ELECTRIC LIGHT. Nikola Tesla, New 
York, N. Y. 

514,202. ELECTRIC ALARM. Friedrich Sauer and Carl Hentzchel, 
Berlin, Germany. 

514,212. ELECTRIC SIGNALING DEVICE. 
New York, N. Y. 

514,228. ELECTRICAL TRANSMISSION 
M. Hunter, Philadelphia, Pa. 

514,229. ELECTRIC ARC LAMP. Rudolph M. Hunter, Philadel- 
phia, Pa. 

514,241. MAGNETO-ELECTRIC MACHINE. 
New Hartford, N. Y. 

514,258. TEMPERATURE COMPENSATING DEVICE. Wiliam H. 
Bristol, Hoboken, N. J. 

514,260. SECONDARY BATTERY. 
Louis, Mo. 


James N. Connolly, 


OF POWER. Rudolph 


Alward J. Potter, 


Hirman H. Carpenter, St. 


514.267. ELECTRODE FOR SECONDARY BATTERIES. Jules 
Legay and Lucien Legay, Fils, Levallois, France. 
514,274. ELECTRIC-TROLLEY-WHEEL SHIELD. Henry S. 


Pruyn. Hoosick Falls, N. Y. 

514.275. METHOD OF AND APPARATUS FOR THE ELECTRO- 
DEPOSITION AND REFINING OF COPPER OR OTHER MET- 
ALS. Lingan S. Randolph, Baltimore, Md 

514.276. PROCESS OF ELECTROLYTIC SEPARATION OF 
NICKEL FROM COPPER. Pierre De P. Ricketts, New York, 
N. Y. 

514.279. AUXILIARY FIRE-ALARM TELEGRAPH. Joseph Sachs, 
New York, N. Y. 


514.297. SIGNALING APPARATUS. Edmund R. Wilder. New 
York, N. Y. 

514,301. RHEOSTAT. John T. Birch, Pittsburg, Pa. 

514,303. SERIES ELECTRIC RAILWAY. Michel A. Cattori, Rome. 
Italy. 

514,305. ELECTROLIER. Edmund E. Clift, Philadelphia, Pa. 

514.325. INSTRUMENT FOR MEASURING AND REGULATING 
ELECTRICAL RESISTANCES. George B. Lawrason, New Or- 
leans, La. 

514,361. AUTOMATIC ELECTRIC FIRE ALARM. William A. 


Guthrie, Durham, N. C. 

514,362. FIRE ALARM AND SPRINKLER. William A. Guthrie. 
Durham, N. C. a 

514,398. ELECTRIC SIGNALING APPARATUS FOR RAILWAYS. 
Edgar C. Wiley, Bristol, Tenn. 


514,425. ELECTRIC-ARG LAMP. William B. Luce, Brookline. 
Mass. 
514.429. REGULATOR FOR ELECTRIC MOTORS. Sidney H. 


Short, Cleveland, O. 
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THE GROWTH OF THE NATIONAL ELECTRIC LIGHT 
ASSOCIATION. 

Among the organizations representing various phases 
of electrical work probably no other has shown such remark- 
able growth and development in resources and influence as 
the National Electric Light Association. With a wise appre- 
ciation of the spirit of the day, several years ago provision 
was made so that through individual attachment the benefit 
of membership in this organization is available not only to 
corporations which supply electricity as a commodity, but 
also to the operating men of these corporations. Other ac- 
cessions, from workers in other branches, such as instruc- 
tors in electrical engineering, manufacturers of electrical 
and kindred apparatus and the representatives of technical 
journals, have contributed to a most comprehensive constit- 
uency. Thus, through intelligent co-operation, this associa- 
tion has accomplished much for the dissemination of infor- 
mation, and the consequent advancement of the art and in- 
dustry. 

Within the past two or three years, so potent have been 
the advantages of membership that a number of the im- 
portant and strong state electrical associations have allied 
themselves with the national organization. The latter thus 
becomes enriched through the infusion of new life and the 
sympathy of sturdy local contact, while the afliliants draw 
from the experiences of the greater number much that will 
help them solve their individual problems. 

A matter for congratulation is the decision of the Can- 
adian Eleetrical Association to join forces with the National 
Electrice Light Association. The parallel running of this in- 
fluential body of Canadian brothers with our own organiza- 
tion will afford a happy opportunity for the interchange of 
ideas. It isa proper indication of international comity, and 
a practical exemplification of the entente cordiale which 
should exist between similar organizations similarly sit- 
uated. 

At last report there were 6,060 members of the National 
Electrie Light Association. This is without meluding any 
estimate of the increase which may come about throngh the 


Canadian affiliation. This number will be augmented dur- 


ing the next four months, and at the next convention. at 
New York, May 29 to June 3, it may be expeeted that an 


aggregate of considerable proportions will be announced. 
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FLAMING ARCS. 

The use of the flaming arc lamp in street illumination is 
making steady progress, although, like all new innovations, 
it is retarded by the necessity of educating buyers and users. 
sometimes designated as inertia; and also by the fact that 
where investments have already been made in other types of 
lamps, the additional expenditure for first cost is naturally 
balked at, even in those cases where the lamp is admittedly 
best suited to the purpose in view. That there are many in- 
stallations where this type of lamp is best adapted to meet 
the requirements, is hardly open to question. The high oper- 
ating efficiency, the pleasing color of the light, the large area 
of the source as compared with lamps using clear-glass 
globes, and the excellent distribution which can be obtained 
when it is properly placed, are features which are not real- 
ized in any other type of lamp. 

One difficulty which has been met with this lamp is the 
tendency of many users to mount it in a position much too 
low to give good results. This is particularly true in those 
installations which have been made for advertising purposes, 
where often there is no effort to illuminate more than a very 
limited area. The high candlepower of this source renders 
its illumination too intense for objects close to it, and when 
in addition the lamp is so placed that it comes within the 
field of vision for almost every position of the observer, it is 
highly objectionable. This use of the lamp tends to make it 
be regarded as a nuisance, and those having power to influ- 
ence such installations should use it to the end of securing 
proper mounting and thereby improving the popular reputa- 
tion of the lamp. Flaming are lamps should never be mounted 
less than twenty feet from the ground, and where general 
street illumination is desired, double this height will give 
better results, as the intensity directly under the lamp is 
sufficient and a more uniform distribution results. 

For lighting large areas the flaming are cannot be sur. 
passed, unless perhaps in cases where searchlights are em- 
ployed. In many instances of this kind the lamps cannot be 
closely spaced, and it is imperative to have intense units. 

A case was recently noticed where flaming ares were 
proving their suitability. A large advertisement, fully 60 by 
40 feet, was lighted by four lamps, and every part was dis- 
tinctly illuminated. The illumination could have been in- 
creased, however, and glare avoided, by providing the lamps 
with reflectors, as is usually done, which would have pre. 
vented the light from radiating in useless directions. 

In foundries, steel mills, erecting shops and other fac- 
tories having large and high bays, flaming ares have solved 
a difficult problem of illumination. In such shops traveling 
cranes are generally employed. It is evident that low-hang- 
ing lamps would not only have to be numerous for proper 
light distribution, but would constitute a decided hindranee 
to the free use of the erane. The use of flaming ares, how- 
cver, permits the lamps to be hung above the erane and at 


the same time provides an illumination of high efficieney and 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


Vol. 58—No. 7 


excellent distribution with a minimum number of lamps. 
Even when a crane is directly below one of these lamps, the 
light from the adjoining lamps provides adequate illumina- 
tion for the space beneath the crane. Besides this the pen- 
etrating character of the flaming-are rays makes these lamps 
particularly suitable for those shops where clouds of smoke. 
steam or other vapors are apt to obseure the light. 
THE X-RAY IN DENTISTRY. 

In the delicate professional work of the modern dentist 
electricity has come to occupy an invaluable auxiliary posi- 
tion. The superiority of the small motor drive for dental 
drill service in comparison with the irregular and fatiguing 
manipulation of this apparatus by foot power is too well 
known to require emphasis, and the numerous applications 
of electric heating, external and explorative lighting within 
the mouth, the use of the electrice furnace, sterilizing and 
other apparatus of light and flexible character are thor- 
oughly familiar to the best modern practice. The amount 
of energy consumption per dental office is ordinarily small, 
but it is spread through the off-peak hours of the day, and is. 
The 


number of practicing dentists in even a small city is suffi- 


therefore a desirable class of eentral-station business. 


' cient to render their integrated demand upon the central 


station highly desirable, especially as all current used is ordi- 
narily billed at the lighting rate. 

Less appreciated are the recent triumphs of the X-ray 
in the dental field. Radiographic examinations form a part. 
of the diagnostic work of every well-equipped hospital, but. 
the advantages of this method of attacking diseased condi- 
tions are not vet fully realized in dentistry. On account of 
the accessibility and thinness of the facial bones and teeth 
the suecess attained in studying inflammatory and displace- 
ment conditions in bony structures elsewhere in the body has. 
been multiplied in the practice of dentists who have taken 
up X-ray diagnosis. The chief diffculty in making radio- 
graphs of facial bones is due to the fact that 1f the plate or 
film is placed externally a super-imposition of shadows is se- 
cured. This may be avoided by inserting a small film within 
the mouth and holding it in place with fingers protected by a. 
rav-proof glove. In the latest practice, to avoid the incon- 
venience of holding the photographie film in the mouth by 
the fingers, an impression is taken of the jaw with modelling 
compound. After hardening and trimming, it is reinserted 
in the mouth with the film upon it. The patient, by closing 
Lis teeth upon the wax impression, holds the film firmly in 
pesition, and no blurring results if the head is moved. On 
account of the curvature of the jaw only the two or three 
teeth perpendicular to the path of the ray ean be shown un- 
distorted, and hence it is undesirable to attempt to take the 
entire arch upon a single film. 

Without attempting to point out in detail the usefulness: 
of tooth radiographs from the dental point of view, it is in- 
teresting to note that by this means the entire field from the 
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crown of the tooth to the base of the alveolus can thus be 
minutely studied. Metallic fillings appear as black masses; 
the root fillings as somewhat less dense streaks; the enamel 
and dentine are next in density; while the root canal shows 
plainly as a light channel in the dentine. By means of the 
X-ray, dentition may be studied from its beginning to its 
completion, including the formation and gradual growth of 
the enamel germ. Inspection of root canals and root. fillings 
can easily be done in this way without pain to the patient, 
and the location of foreign bodies, broken-off instruments, 
imperfect fillings and the incipiency of many troubles can be 
detected and preventive measures taken. Obscure causes of 
facial neuralgia and other discomforts can be ascertained, 
and treatment more readily applied. 

The cost of taking radiographs is small in view of the 
small size of the films employed, and the extension of this 
method of diagnosis should be very rapid once its value is 
known to the general practitioner. As an additional source 
of central-station revenue the operation of X-ray machines, 
although intermittent, deserves the consideration of central- 
station solicitors, who realize that every new electrical de- 
vice placed in commercial service is a benefit to the lighting 
company, regardless of the mistaken contention that current- 
consuming equipment of small size is unimportant in the ef- 
fect upon the system as a whole. 


ADVANTAGES OF UNIFIED ELECTRIC SYSTEMS. 
The advantages of the large and unified system of elec- 
trical distribution over a number of separate and independ- 
ent smaller systems is brought out in the paper presented by 
Mr. William B. Jackson before the American Institute of 
Electrical Engineers last’: week. The advantage is on the 


side of the unified system and large generating units on 


every score except distribution. Line losses, maintenance 


and depreciation, first cost and fixed charges on the distribu- 
tion system are necessarily larger where the distributing 
or transmission lines are long and carry large quantities of 


power. Against these items stand the lower first cost and 


fixed charges of large units, lower cost of fuel (or cheap 
water power) per unit of energy, lower labor costs, better 


diversity-factor and load-factor, less percentage of spare 


apparatus in case of breakdown. Whether the pros out- 


weigh the cons will depend upon the density of power re- 
quirements and other local considerations. 

According to the author a saving in expenses of man- 
agement and similar overhead expenses is not to be looked 
for in the large system, but it is generally possible to secure 


the services of men of greater ability in both the operating 


and commercial departments. Other considerations also 


work to the general advantage of the operating company on 
the large system. These are the ability to maintain twenty- 


four-hour service, to supply customers demanding large 


power at irregular times or for short duration, to supply 
distriets through which the transmission or distribution lines 
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pass, including farms, sparseiy settled districts, small towns, 
ete. 
Both the author of the paper and those who discussed 
it considered the matter mainly from the side of the opera- 
ating company. The standpoint of the consumer and the 
general public was hardly touched upon. There are, how- 
ever, advantages in the unified system from this point of 
view also. A system which reduces the cost of production 
of power will usually be able to deliver it to the customer 
at a lower price, eventually if not immediately. More ex- 
tended service and twenty-four-hour service will enable many 
to use power to whom it would otherwise be unattainable 
or attainable only at too great expense. This assists the 
upbuilding of local industries. The likelihood of interrup- 
tion to service is much less where several generating plants 
are connected in one system. The smoke nuisance is greatly 
mitigated by the centralization of generation, or in the case 
of water power entirely eliminated. The conservation of 
the available coal is helped by the more efficient production 
of power in large central stations, and by the transmission 
cf developed water power the use of coal is obviated alto- 
gether. 

Every advantage which such an extensive system of 
power supply has over the small plant applies equally well 
in a comparison between the central station and the isolated 
plant, provided the central-station system is ot a size to 
which the above considerations will apply. This is in refer- 
ence, of course, to the cost of power and the continuity of 
service. When the question of heating and other outside 
considerations are involved, the matter, of course, cannot 


rest on the cost of power alone. 


THE SCARCITY OF PLATINUM. 

The use of platinum has steadilv increased since it be- 
gan to be utilized in the electrical industry, and the price 
has been gradually soaring for many years. The increased 
demand caused an increased supply at first but latterly the 
supply has been diminishing. The chief supply of platinum 
comes from the Ural Mountains in Russia, but the best vields 
have been exhausted and the expense of extraction increases 
while the yield decreases. We can consequently anticipate 
a continuation of the rise in price, especially as the output 
is controlled by the Russian government, and unless other 
sources of this precious metal are discovered, the situation 
will eventually become acute. 

Only very small quantities of this useful metal have 
been found in America, and while attempts have been made 
to develop a supply, especially from some of the sands in 
the Pacitie States, little ean be hoped for in this direetion. 
The present indications are that Russia will continue te 
supply over ninety-five per eent of the total consumption. 
Unfortunately all of the metals which might be used as sub- 
stitutes for platinum are equally or even more searee and 


eannot be looked to for help. 
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THE SCOPE OF ELECTRICAL 
ACTIVITIES. 


ADDRESS BEFORE CHICAGO ELECTRIC CLUB. 


The wide scope of electrical activi- 

ties was interestingly reviewed by 
Albert Scheible, research engineer, 
Chicago, in an instructive address de- 
livered before the Chicago Electric 
' Club on Wednesday, February 8. As 
a preface to his remarks Mr. Scheible 
explained the functions of a research 
engineer, which comprise, principally, 
the solving of problems of manufac- 
turers and investors, the developing of 
ideas, etc. | 

The use of electricity as a labor-sav- 
ing agent was the first phase of elec- 
trical activities considered. Mr. Schei- 
ble referred to the lifting magnet, va- 
rious electrically operated machines for 
mines, farm machinery, etc. He dwelt 
particularly on farm machinery, com- 
paring the remarkable development of 
this class of apparatus in Germany 
with the apparent lack of development 
in this country. The innumerable ap- 
plications of electricity on the farm 
were briefly alluded to. The location 
of underground water and gas pipes by 
means of electricity was also classified 
under labor-saving applications of elec- 
tricity. 

The activities of electricity in ban- 
ishing distance, such as in telephony 
and telegraphy were next referred to. 
Mr. Scheible spoke of wireless teleph- 
ony and telegraphy and of the loud 
speaking telephone which has recently 
been introduced in somewhat different 
form. He also described the experi- 
ments being carried on for transmitting 
photographic reproductions over wire, 
and referred to the possibility of mak- 
ing vision over great distances prac- 
tical. 

In surgery and dentistry, electricity 
has been making remarkable strides. 
The speaker briefly outlined the possi- 
bilities of the X-ray and told how it 
is aiding science. The methods of lo- 
cating coal, ore and water underground 
without boring into the surface were 
referred to. 

Great strides are also being made by 
electricity in manufacturing industries. 
Mr. Seheible spoke of the developments 
in electrolysis, referring particularly to 
the experiments of Professor Burgess, 
of the University of Wisconsin, in the 
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electrolysis of iron. The developments 
in the electric furnace were mentioned 
and a number of recent installations 
cited. 

In electrochemical fields the bleach- 
ing of textile by means of electricity 
and the generation of ozone were men- 
tioned. Mr. Seheible spoke of the many 
uses of ozone, including air, water and 
food purification, and mentioned a few 
of its possibilities. Electrie cooking 
and heating was also mentioned. 

E. L. Elliott, of New York, was 
called upon and spoke briefly regarding 
the field for development in electric 
lighting. He also added to Mr. Schei- 
ble’s remarks regarding the use of 
X-ray in surgery. 

~~ 
Electrical Show at Michigan Agricul- 
tural College. 

The third annual Electrical Show 
given by the students in electrical en- 
gineering at the Michigan State Col- 
lege at East Lansing, Mich., will be 
held the second week in March. The 
two previous shows have been very 
successful. 

The features of the electrical show 
are principally to show the applica- 
tions of electricity to domestic uses, 
for example, electric heating and elec- 
tric cooking devices, electric washing 
machines and electric vaeuum clean- 
ers, also methods of electrie wiring 
and electrice lighting. <A typical din- 
ing room or bed room properly lighted 
is frequently shown. 

— eee 
Examination for Electrician. 

The United States Civil Service Com- 
mission announces that an examination 
will be held Mareh 8 for the position 


- of electrician in the Departmental Serv- 


ice with the Bureau of Standards. It 
is important that the applicant shall 
have had experience with storage bat- 


teries, and be skilled in lead burning. 


Applicants should apply either to the 
United States Civil Service Commis- 
sion, Washington, D.C., or to the seere- 
tary of the board of examiners as fol- 
lows for appleation and examination 
form 1800 and the Manual of Examina- 
tions: Post Office, Boston, Mass.; 
Philadelphia, Pa.; Atlanta, Ga.; Cincin- 
nati, O.; Chieago, T; St. Paul, Minn. ; 
Seattle, Wash.; San Franciseo, Cal. : 
Customhouse, New York, N. Y.; New 
Orleans, La.; Old Customhouse, St. 
Lonis, Mo. 
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New England Section of the National 
Electric Light Association. 

The annual meeting of the New Eng- 
land Section will be held on March 
17, 1911, at the Edison Building, Bos- 
ton, Mass., at 2:30 p. m. The meeting 
will be devoted to routine business 
such as the reading of reports and the 
election of officers. There will be no 
papers read, as the executive commit- 
tee has decided to omit his feature with 
the idea of adding to the success of 
the national convention. 

o 


New Pittsburg Section. 

The Allegheny County Light Com- 
pany and affiliated companies in the 
Pittsburg district have organized a 
Company Section of the National Elec- 
tric Light Association. H. N. Muller 
has been made temporary chairman. 

Much interest is being shown in the 
forthcoming meetings and the section 
promises to be a pronounced success. 

——__~--e_—__—_- 
Supplementary Chicago Telephone Re- 
port. 

The Chicago City Council received 
on February 10 from Arthur Young & 
Company a report concerning the ac- 
counts of the Chicago Telephone Com- 
pany which supplements the original 
report made last May in conjunction 
with D. C. and W. B. Jackson. The 
supplementary report is concerned with 
the toll revenue and miscellaneous rev- 
enue of the company. 

The toll charges are distributed be- 
tween the exchanges and the invest- 
ment within the city limits and the part 
of the company operating outside of 
the city. Fifteen per cent of the rate 
is allowed to the point of origin and 
the remainder distributed according to 
the mileage of the line used. The re- 
ceipts are found to be $362,872 for the 
company’s toll business and $63,246 for 
handling long-distance calls, making a 
total of $426,118. The cost of handling 
this business is computed to be $312,- 
501, leaving a net revenue of $113,617. 

The net receipts from rental of cir- 
cuits is found to be $66,393; from real 
estate rentals and sundries, $56,914; the 
total revenue from all of these sources 
is thus $236,924. 

The report of May, 1910, showed the 
other net revenues to be $890,985. The 
total revenue to be applied on the in- 
vestment of $24,985,905 is therefore 
$1.127.909 or 4.6 per cent. 
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Charles M. Hall. 


The Perkin medal, which was estab- 
lished in this country to honor Sir Wil- 
liam Perkin, the discoverer of aniline 
dyes, is awarded to those who have 
made important contributions in indus- 
trial chemistry. At the January meet- 
ing of the New York Section of the 
American Electrochemical Society, this 
medal was presented to Charles M. 
Hall, who discovered and perfected 
the electrolytic process of manufactur- 
ing aluminum, which process has re- 
sulted in the production of 
the metal in enormous quan- 
tities and at such a low 
price that it has become an 
article of everyday mse. 

Charles Martin Hall was 
born in Thompson, Geauga 
County, O., December 6, 
1863, his father being the 
Rev. Heman B. Hall. He 
attended Oberlin College, 
Where he was graduated 
with the degree of A. B. in 
1885, and in 1893 the degree 
of Master of Arts was con- 
ferred upon him. Later in 
life he was made a Doctor 
of Laws. While still at 
school he had been much in- 
terested in chemistry, and 
while in college the problem 
of producing metallic alumi- 
num attracted his atten- 
tion. Finally his thoughts 
turned to electrolysis and 
after many experiments a 
commercial process was 
evolved. A patent for this 
process was granted on April 
2, 1889, the application hav- 
ing been made in July, 1886, 
and the actual invention hav- 
ing been made in February 
of that year. This patent 
was afterward attacked in the courts, 
but in a decision rendered in 1893 it 
was sustained and priority conceded 
for Dr. Hall’s invention. 

Some difficulties were experienced in 
placing the new process in the commer- 
cial field, but finally the Pittsburg Re- 
duction Company was incorporated in 
1888, and later became known as the 
Aluminum Company of America. Dr. 
Hall has been vice-president of this 
company since 1890. Commercial pro- 
duction was begun in November, 1888 
at the factory near Pittshurg, where 
fifty pounds of metal could be produced 
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per day. Larger works were later 
erected at Niagara Falls, where cheap 
hydroelectric power could be secured. 
At the present time the product is 
manufactured in three factories, all in 
the vicinity of Niagara Falls, one of 
them being on the Canadian side and 
two on the American side. 

Dr. Hall is a member of the American 
Philosophical Society, the Franklin In- 
stitute, the American Institute o: Min- 
ing Engineers and of the New York 
Chamber of Commerce. He is a charter 


CHARLES M. HALL, 
Inventor of Electrolytic Aluminum, 


member of the American Electrochemi- 
cal Society, and has served as its vice- 
president. He is president of the 
Niagara Falls Memorial Hospital, and 
is a trustee of Oberlin College. Dr. 
Hall is unmarried. 
ADEE One eee 

Properties of the Heusler Alloys. 

The most important facts regarding 
the magnetic alloys of copper, manga- 
nese and aluminum, are stated as fol- 
lows by A. A. Knowlton, in the Phys- 
wal Review. 

Ingersoll has found that these alloys 
do not show the Kerr effect. This is 


325 


of special importance, both on ac- 
count of the theoretical importance of 
the phenomenon itself and because it 
is the only way in which the magnetic 
properties of these alloys are striking- 
ly different from those of iron. 

The magnetic permeability of the 
best specimens is about that of cast 
iron. Hill reports one specimen hav- 
ing an induction of 11,000 gausses in a 
field of eight gilberts per centimeter. 
This value is considerably above that 
obtained by other observers. 

The permeability is often 
greatly increased by an- 
nealing for some time at a 
temperature a little above 
100 degrees centigrade. At 
higher temperatures the al- 
loys become non-magnetic 
and this transformation 
may be irreversible so that 
upon cooling to room tem- 
perature the specimen is 
sometimes found to have 
suffered a partial or, in 
some cases, even a total loss 
of magnetic quality. 

The most strongly mag- 
netic alloys were found by 
Heusler and Starck to be 
those containing manganese 
and aluminum in atomic 
proportions. 

Other trivalent metals as 
arsenic, antimony, or tin, 
may be substituted for the 
aluminum, but the alloys 
thus obtained are much in- 
ferior to those containing 
aluminum. 

Zahn and Schmidt have 
round a Hall effect in these 
alloys of the same sign as 
in iron, but larger than in 
any substance previously 

studied. 

The precautions to be observed in 
the preparation of the alloy are long 
heating, the use of silica-free eruci- 
bles and molds, casting in hot molds, 
annealing-to the upper limit of trans- 
formation with subsequent quenching. 

The magnetic examination shows 
the favorable effect of annealing at 
the upper limit of transformation, and 
the unfavorable effect of annealing at 
the lower limit. The transformation 
temperature depends upon the compo- 
sition. 

Photographie examination shows 
the close dependence of the magnetic 
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properties upon the crystalline struct- 
ure, and indicates that the crystals 
probably contain molecular groups 
which are capable of becoming mag- 
netic under proper conditions of tem- 
perature. 

The specific resistance is about fifty 
microhms per cubic centimeter, but 
varies with composition and treatment. 
The temperature coefficient is 0.001 to 
0.002 per degree centigrade. 

——_+--—__—_- 
France Adopts New Value for Volt. 

Announcement has been made by the 
Laboratoire Central d’Electricité, Paris, 
of the change in the value assigned to 
the standard Weston cell, in accord- 
ance with the recommendations of the 
International Committee. The change 
has been made without conflicting with 
the legal definition of the unit, since 
the Act of 1896 failed to specify the 
temperature at which the Clark cell 
should have an electromotive force of 
1.434 volts. The Clark cell will here- 
after have this value at some different 
temperature, determined by the new 
value assigned to the Weston cell. 

The new value is now in effect in 
France, Germany and the United 
States. As soon as the change goes 
into effect in Great Britain we shall 
have a truly international set of units, 
since nearly all other nations secure 
their standards from the laboratory 
of one of the above four nations. 

———_—_—_~+--e 
Preventing Corrosion of Metals by 
Means of Electricity. 

A recent Australian invention to 
overcome troubles of corrosion and 
pitting in metals. especially boilers, 
due to electrochemical action of in- 
gredients in water with which they 
are broaght in contact, appears to 
have met with success in tests, and 
the owners of this invention have Just 
made arrangements for its thorough 
test by the Canadian Pacifie Railway 
its engines in 
much 


in some of 
where there has been 
from boiler corrosion. 
The plan of the invention is to in- 
troduce by dynamos weak electrical 
currents on to the metals intended to 
be protected, thus the 
galvanic action of the corrosive sub- 
stances contained in the water. The 
process can be worked from any elec- 
trical installation already in use, the 
amount of electricity required being 
extremely small and sueh as can be 


trouble 


neutralizing 


districts | 
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easily regulated. The process is in- 
tended to be specially used, not only 
for protection of boilers, but also for 
protecting condensers, digesters, feed- 
water heaters, tanks, tail shafts, stern 
frames of ships, etc. The invention is 
expected to make an immense saving 
by eliminating the necessity for using 
zinc in various forms, boiler fluids, 
etc., to combat corrosive tendencies, 
and also in dispensing with retubings 
and other repairs. 

This new electrical process was re- 
cently tested by the professor of phy- 
sics at the Melbourne (Australia) Uni- 
versity on metals immersed, singly 
and in connected pairs, in sea water, 
both hot and cold, and in dilute acids. 
who reported that all hurtful galvanic 
action was suspended bv a small ex- 
penditure of electrical power. 

See ee te a 
Public Utilities Commission Proposed 
for Illinois. 

Prof. David Kinley, of the Univer- 
sity of Illinois, has completed the work 
of drafting the administration publie 
utilities bill which is soon to be intro- 
duced in the Ilinois Legislature. 

Among the salient features of the 
bill are: The Railroad and Warehouse 
Commission ìs given jurisdiction over 
publie utilities; regulation and super- 
vision are provided; a bureau of stand- 
ards is established and an appropria- 
tion is made to carry out provisions 
of the act; every utility shall file its 
schedules with the commission, and all 
rules and regulations affecting rates; 
shall collect 
more than is specified in the sehedules. 

The bill further preseribes that the 
shall preseribe for each 
kind of utility a suitable standard of 
eommercial units for the measurement 
of quahty, pressure, voltage and con- 
ditions pertaining to the service, and 
shall establish standards to seeure the 
accuracy of all meters. 

The trustees of the University of 
Illinois shall establish a bureau of 
standards to test all appliances used for 
measuring the product of any public 
utilitv. Any eonsumer may have his 
meter tested upon application to the 
bureau of standards. 

No permit shall be granted to a sec- 
ond utility in the same municipality 
until it is ascertained by the commis- 
sion that the publie convenience and 
interest demand such second publie 
utilitv. 


no company charge or 
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Public Policy Work of the N. E. L. A. 

For some months past the Public 
Policy Committee of the National Elec- 
tric Light Association has been study- 
ing the various problems connected 
with “welfare” work, and last year the 
Association sent Dr. W. H. Tolman 
abroad to secure for it the latest data 
as to European practice, the chief coun. 
tries investigated being Germany and 
England. Conditions in this country 
have also been looked into closely. 
With the object of forecasting its sug- 
gestions to the membership at the next 
convention in New York City, the Com- 
mittee held a meeting in Washington 
last week, and remained in continuous 
session throughout Friday and Satur- 
day, February 10 and 11, at the New 
Willard Hotel. There were present: 
C. L. Edgar, chairman; T. C. Martin, 
secretary; W. W. Freeman, president: 
N. F. Brady, E. W. Burdett, H. M. 
Byllesby, H. L. Doherty, G. H. Harries. 
S. Insull, J. B. MeCall, S. Seovil. W. H. 
Blood, Jr., Arthur Williams, R. S. Hale, 
and T. E. Murray, president of the As- 
sociation of Edison Illuminating Com- 
panies, 

The committee discussed the subject 
most exhaustively, and reached conclu- 
sions to he embodied in suggestions for 
action by member companies, where 
such plans have not been put in force 
already, as to provision for accident in- 
surance, sickness insurance, profit shar- 
ing by employees. and the payment of 
annuities as a recognition or reward for 
continuous and meritorious service. 


——o---@—__ - — 


Electric Power Pumping Stations. 

In a paper on “Labor Saving De- 
vices’ read before the Indiana Water 
Works Association in annual conven- 
tion at Indianapolis, February 9, F. C. 
Jordon, secretary of the Indianapolis 
Water Company, recommended the in- 
stallation of electricity, wherever pos- 
sible. Electrieally-operated valves are 
of such value as time and labor-savers 
that it is surprising that thev are not 
installed to a greater extent. He 
claimed that the use of electricity for 
power in the smaller pumping plants is 
a very economical measure. In a plant 
with which the writer said he was fa- 
miliar, a booster station pumping three- 
quarters of a million gallons per day, 
was being operated by one man and 
the only matter of concern is to pro- 
vide this man with employment where- 
by he ean occupy his time profitably. 
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The Plant of the Valencia Electricity Company. 


A Venezuelan Electric Light and Power Station. 


About three years ago a company 
was formed in Valencia, a small town 
in Venezuela, about thirty-four miles 
from the coast, to erect a plant to util- 
ize certain available water power at 
Aguacatal, a little place up in the 
mountains, about nine miles from Va- 
lencia. A small steam-operated elec- 
tric lighting station was established in 
the town itself as far back as 1890 by 
the International . Thomson-Houston 
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tention to substitute for it a new one 
utilizing water power, owing to the in- 
creasing cost of fuel. Hence it was 
that the Campania Anonima Electri- 
cidad de Valencia came into existence 
in July, 1908. 

The spot chosen for the loeation of 
the power plant was only selected 
after a long period of careful obser- 
vation and measurement, which 
showed that even in the drvest sea- 


GENERATING STATION AT AGU ACATAL. 


there shall be no possibility of the sup- 
ply being diverted. 

The engineering problem which had 
to be faced comprised the building of 
a dam across the river on which the 
falls exist. The dam is built of con- 
crete, and is forty-five feet in length, 
thirteen feet wide at the foundation, 
seven feet at the top and seven feet 
high. The dam is furnished with a 
cireular iron sluiee gate mounted in 


Eleetrie Company. which worked it 
until 1904, when it was taken over 
and carried on by Messrs. Stelling & 
Company, a local concern, whieh has 
since disposed of it to the new com- 
pany. Messrs. Stelling & Company. 
in addition to supplying current for 
private lighting, had the concession 
for the public lighting. and although 
the old plant had given very satisfac. 
tory results, it had always been the in- 


son, the water supply available never 
fell below 40 to 44 gallons per second. 
While in the wet season the supply 
rose to over 100 gallons per seeond. 
The usual difficulties as to the pur- 
chase of the water rights were en- 
countered. the owner putting ona high 
value. and as a result of protracted 
negotiations it became necessary to 
purchase the whole of the estate on 
which the falls are located, so that 


brass; it is arranged to be operated 
from a distanee by hand and serew 
gear and is intended to secure elean- 
liness of the intake. which is loeated 
? 624 feet above sea level. To the left 
of the dam the water runs along a ce- 
mented canal, 120 feet long, 3 feet 
wide and 2.5 feet deep. a seeond sluice 
gate being provided in it to permit of 
the regulation of the water as it en- 
ters. To make doubly “sure against 
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the collection of any refuse or sand in 
the canal, an intercepting pit and a 
lateral sluice gate were added, by 
which all residue is allowed to escape 
at will. It is from the second water 


chamber that the water enters the pipe 
line through an iron grating. 
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erected to carry the pipes to their re- 
spective positions. In consequence of 
the undulating and broken character 
of the ground over which the pipe line 
runs a great deal of levelling work had 
to be undertaken, and special provi- 
sion had to be made against leakage. 
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and a frequency of 50 cycles. They 
are of the three-phase, revolving field, 
twelve-pole type; the exciters are 
mounted on one end of the main shaft. 
The turbines were built by Messrs. Es- 
cher, Wyss & Company, of Zürich, ang 
the whole of the electrical plant sup- 


PIPE LINE SUPPORTED ON CONCRETE PILLARS. 


The total length of the pipe line is 
5,216 feet, or nearly a mile; the intake 
is at an elevation of 900 feet above 
the generating station, the line thus 
having a fall of about one in 5.8. The 
line is built of steel pipes thirteen feet 
long, the first section—at the intake 
end—being twenty-one inches in diam- 
eter and 0.25 inches thick; the pipes 
in the second section are of similar 
thickness, but the diameter is only 
eighteen inches, while the last two sec- 
tions are sixteen and fourteen inches, 
respectively, and 0.375 inches thick. 
The pipes are of the lap-welded vari- 


At every curve the pipes are anchored 
to large blocks of concrete, and where 
large openings were encountered and 
streams met with, pipes of greater 
thickness were employed and special 
flange connections introduced. The 
last pipe on the line is provided with a 
stop valve and two cleaning valves 
which are operated from the generat- 
ing station. 

As will be seen from the first illus- 
tration the latter is a substantially 
constructed building, measuring forty 
feet by eighty-six feet, the walls being 
two feet thick. So far only two sets 


COUPLING BETWEEN TURBINE AND GENERATOR. 


plied by the Siemens-Schuckert Werke, 
of Berlin. 

A novel plan had to be adopted to 
convey the turbine flywheels from Va- 
lencia to the generating station; they 
weigh about a ton each, and as no ve- 
hicle could be obtained to carry them 
they were coupled together by an axle 


METHOD OF FIXING AND ANCHORING THE PIPE LINE. 


ety, with joints made in accordance 
with the company’s patents. 

The carting out of the pipes from 
Valencia to Aguacatal was a costly 
operation, the whole four hundred hav- 
ing to be conveyed separately in the 
way depicted in the illustration. <A 
steel cable ropeway had also to be 


of turbines and generators have been 
installed, but space is available for a 
third. Each turbine is of 250 horse- 
power and runs at a speed of 500 rev- 
olutions per minute. The two genera- 
tors, one for each turbine, are connect- 
ed by Zodel couplings, and have a ca- 


pacity of 225 kilowatts, at 500 volts. 


to which harness was attached, and 12 
this way they were hauled to their 
destination by two bullocks. 
Although, as before stated, the dis- 
tance of the falls from Valencia is only 
about nine miles, the transmission line 
from the generating plant to the sub- 
station in the town is approximately 
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ten miles long; the wires used are B. 
& S. No. 4, and are carried on iron 
poles thirty feet high, the same poles 
being also utilized for the telephone 
wires which connect the plant with the 
distributing station in Valencia. The 
current is transmitted at a tension of 
20,000 volts, and is first transformed at 
the reception station to 2,300 volts and 
later down to 110 volts; the plant at 
the transformer station comprises three 
oil-cooled transformers, one of which 
is kept in reserve in case of breakdown. 

The plant at Aguacatal was first run 
to supply the are lamps in Valencia 
and everything proving satisfactory 
the full load was switched on two days 
later. The are lamps employed for 
the public lighting are of the inclosed 
type made by the General Electric Com- 
pany and are served by constant-cur- 
rent rotary converters of the same 
firm’s make. 

At the present time the plant is sup- 
plying current, for lighting purposes, 
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mand it is already contemplated to put 
in a third turbine and generator at the 
power plant. 

Owing to the various unforeseen dif- 
ficulties connected with the purchase of 
the water rights, the laying of the pipe 
line and the necessity of making roads 


LOADING THE PIPES. 


over which to transport the material, 
the initial estimate of cost was some- 
what exceeded. The old steam-oper- 
ated plant has been shut down; it is, 


GENERATOR 


to about 100 are and 1,000 ineandes- 
cent lamps, and for power purposes, to 
five 50-horsepower motors in the local 
cotton mill, to a 60-horsepower and a 
15-horsepower motor in the oil mills 
and to one or two small motors at a 
local tannery, corn mill, ete. Negotia- 
tions are at present in hand with re- 
gard to an extension of the power sup- 
Ply, for which a flat rate of forty cents 
per horsepower per day of ten hours is 
made. In view of the inereasing de- 


AND EXCITER. 


however, intaet and in perfect) work- 
ing order ready for any emergency. 
anan aig eens 

Experiments whieh have been cear- 
ried out in Denmark in connection 
with the direct electrolytic extraction 
of copper from its ore have resulted 
in a new process whieh, it is claimed, 
will result in a revolution of the eop- 
per-refiming industry. A 14,000-am- 
pere low-voltage generator is used and 
the output is 300 tons per annuin. 


329 


ADVANTAGES OF UNIFIED ELEC- 
TRIC SYSTEMS. 


DISCUSSION BY AMERICAN INSTITUTE OF 
ELECTRICAL ENGINEERS. 


At the 255th meeting of the Ameri- 
can Institute of Electrical Engineers, 
held in New York City, on February 
10, a paper on ‘‘Advantages of Uni- 
fied Electric Systems Covering Large 
Territories” was read hy William B. 
Jackson. The meeting was under the 
auspices of the Electric Lighting Com- 
mittee, and President Dugald C. Jack- 
son occupied the chair. An abstract 


of the paper follows: 


To realize one of the material operating 
advantages of unified electric systems, the 
general direction of the operations of the 
company must be centralized, while the local 
characteristics and requirements of each 
community must be intimately considered. 
This requires an organization controlled by 
exceptionally broad and discriminating en- 
gineering and commercial judgment. 

Several factors tend toward making it eco- 
nomically possible to serve any territory by 
a comprehensive transmission and distri- 
bution system as a substitute for disconnect- 
ed central stations located in the cities and 
villages. (1) Saving in power house equip- 
ment made possible through taking advan- 
tage of the diversity of different communi- 
ties by serving them from the same trans- 
mission system. (2) Lower generating cost 
per kilowatt-hour due to larger plants and 
improved load-factor. (3) Less investment 
in plants per kilowatt capacity. (4) The 
possibility of decreased percentage of spare 
apparatus by appropriate arrangement. (5) 
Saving in cost made possible by centralized 
management, general superintendence, etc. 
(6) The possibility of providing rural and 
suburban service that could not be profitably 
reached by a local central station. (7) The 
possibility of large corporations providing 
power service which would be too extensive 
for small companies to undertake. (&) The 
development of water powers for electric 
service. 

The savings made available by the above 
may be set against the losses occasioned by 
the transmission transformers and lines and 
the cost for their maintenance, depreciation 
and interest on investment. But it should 
be borne in mind that only by covering the 
country by electric circuits for comprehen- 
sively serving groups of cities and villages 
from relatively large power houses. strateg- 
ically located, is it possible to serve rural 
districts generally with electric light and 
power at reasonable cost. It is seldom eco- 
nomically possible to serve a rural district 
2 lone. 

The practicability of serving by electric 
transmission systems large territories 
comprising all kinds of communities, urban, 
suburban and rural, was first demonstrated 
by hydroelectric developments from which 
the transmission of the power was neces- 
gary in order to obtain a market. Aston- 
ishing development has occurred in such 
systems since their introduction only a few 
years ago. It is eighteen vears since the 
firat commercial electric transmission plant 
in the United States using 10.000 volts or 
over, Was starred at Pomona, Cal.. while it 
was three years later when the first plant 
east of the Rocky Mountains began transmit- 
ting electric power from Lowell to Grand 
Rapids. Mich The transmission from Niagara 
Falls to Buffalo was put into operation 
shortly thereafter. Today the stete with- 
out hydroelectric transmission is an excep- 
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tion. A number of representative systems 
were then considered, and maps shown to 
indicate the territery covered. These were 
the Pacific Gas & Electric Company, South- 
ern California Edison Company, Common- 
wealth Power Company, Grand Rapids-Mus- 
kegon Power Company, Janesville Electric 
Company, Niagara Falls Power Company, 
Hudson River Electric Power Company. 
Southern Power Company, and the follow- 
ing steam plants: North Shore Electric 
Company, Eastern Michigan Edison Com- 
pany, and the Edison Electric Illuminating 
Company (Boston). The advantage in di- 
versity-factor was shown by actual exam- 
ples. Improved load-factor accompanies in- 
creased diversity-factor. The reduction of 
labor costs and the economy in consumption 
of fuel and supplies per unit of output for 
large plants, is well recognized. The in- 
stallation costs per kilowatt are dependent 
upon so many variables, such as accessi- 
bility of location, character of foundations 
required, cost of land, quality of plant, 
labor saving devices installed, and efficien- 
cy, that it is not practicable to show spe- 
cific relations between costs for larger plants 
as compared with smaller, but in general 
the first cost of plant shows an advantage 
in favor of larger stations. Some of the 
larger turbine stations have been built for 
less than $90 per kilowatt of rated output 
including all buildings, equipment and lands: 
and a detailed estimate for a very large 
plant has recently indicated that the total 
investment may go below $70 per kilowatt 
of rated capacity. These figures are to be 
compared with the usual costs of the older 
types of stations which have been from $110 
to $170 per kilowatt of rated capacity. The 
percentage of space capacity required de- 
creases. The ratio of management expenses 
to operating expenses is not generally de- 
creased, but men of the highest, ability in 
both technical and commercial lines can 
usually be secured, and a more efficient or- 
ganization obtained. The electric lighting 
and power business in territories served by 
small central stations is seldom fully devel- 
oped. This condition frequently enables a 
transmission company to enter a district 
with the certainty that a paving additional 
development can be made even though the 
existing service alone might not justify the 
extension. There are many instances where 
large power users are far from being prac- 
ticauble customers of small central stations. 
but which may be quite satisfactory cus- 
tomers of a comprehensive system, such as 
stone quarries and pumping plants for irri- 
gation purposes. Rural service will prove 
to be largely an off-peak load since the pow- 
er demand of an ordinary farm usually 
ceases at dusk. A large company is usually 
in better position to obtain funds for large 
extensions. than a small one. There are 
many elements which tend to make service 
by a unified system over large territory an 
economic advantage, but the success of such 
systems depends upon making these advan- 
tages offset the losses involved in transmis- 


sion circuits and their upkeep and fixed 
charges. 

P. Junkersfeld, in opening the 
discussion, stated that the ultimate 


success or failure of any such unified 
electric power system depends in very 
large measure upon four things: (1) 
The general character of the terri- 
torv. (2) The cost of fuel and in 
some cases the availability of water 
power. (3) The conception, financing 
and design of such power system. (4) 
The management and development of 
the business. 

In analyzing the character of the 


territory, we should consider such 
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points as size and nearness to each 
other of towns and villages; growing 
or apparently stationary population 
and character of population; nearness 
to or isolation from some larger city 
or metropolitan or industrial district 
and growth of such city or district ; 
existing and prospective transporta- 
tion facilities; tendency toward sum. 


mer houses, summer resorts, amuse- 
ment parks and interurban travel 
in any part of the territory; if 


the territory is agricultural, ìs 
there a tendeney toward enlarge- 
ment, or subdivision of farms, toward 
raising or fattening live stock, dairy 
farming or truck gardening. All of 
the above and others that might be 
mentioned under this general heading 
have a material influence on the 
amount and combined load factor of 
the electricity that may be used for all 
purposes and the economy with which 
it ean be distributed. 

The cost of fuel has a direct influ- 
ence on the area that can be economi- 
cally served by a unified clectrie sys- 
tem. The plants serving individual or 
even two or three adjacent towns or 
villages are of necessity in most cases 
non-condensing steam plants. while 
unified systems are or would in most 
cases be served by condensing steam 
plants, and in some cases by water 
power combination of the two. 
The greater the cost of fuel. the 
greater the margin between cost of 
and non- 


or a 


production in condensing 
densing plants, and hence the larger 
amount of investment in transmission, 
conversion and distribution that would 
be justified. This in turn means a 
larger amount of business for the uni- 
fied system and because of the in- 
ereased quantity, better load-factor 
and better diversity-factor, a lower 
cost of production. A high cost of 
fuel also means a greater probability 
that all industrial and commercial es- 
tablishments will purchase the elec- 
tricity they need from the unified sys- 
tem instead of attempting to generate 
eleetricity in isolated plants on their 
own premises. This again makes for 
lower cost of production in the unified 


system. After analyzing any given 
situation it becomes a question of ex- 
perienced business and engineering 


judgment as to whether the time has 
come for a unified electric system. Tf 
great care is not taken, the losses due 
to unproductive investment or inef- 
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ficient arrangement, will be surpris- 
ingly large. 

The one thing most to be guarded 
against is the so-called ‘‘getting out 
of touch’’ with the various individual 
communities; in other words, not giv- 
ing personal and prompt attention to 
requests and complaints and personal 
interest in and attention to the ambi- 
tions of the various localities. One 
very great advantage in unified sys- 
tems is the stability of the investment. 
Stability .of investment means lower 
rate of interest. This means greater 
borrowing power and ability to get 
sufficient money for construction as 
substantial as the ultimate economy 
mav indicate to be necessary and also 
for extensions. 

W. L. Robb noted that most of the 
unified electrie systems referred to are 
those connected with hydroelectric de- 
velopments. This is the case because 
there are relatively few strategic loca- 
tions for hydroelectric development, 
and the generating stations must be 
centered there. Another limitation 1s 
that when we make such a development 
many of the parts of the system must 
be developed at the outset in order to 
make an economical installation, and 
at first a large amount of surplus power 
goes to waste. The extent of territory 
vou can serve from a central steam 
system depends on the concentration of 
the population, largely. Small stations 
operate uneeconomically, but when you 
compare a 10,000-kilowatt station 
against the cost of operation of a 20,- 
OOO-kilowatt station, there is very 
little difference in the cost. Conse- 
quently, with concentrated population, 
large areas will not be served from 
one station. 

Unified systems permit corporations 
to go into territories which could never 
be supplied by small stations; the small 
city gains then, 

F. W. Darlington said that obsoles- 
cence is intimately connected with the 
question of unification of power plants 
because old electric apparatus is found 
unable to meet the growing demand. 
Centralized plants meet this because 
thev are built for larger service. The 
problem of using off-peak power is 
also simplified, as it can be applied in 
large plants for electrochemical proc- 
esses, fixing nitrogen, irrigation pump- 
ing and stimulation of vegetation. 

George H. Lukes, in a written com- 
munieation, said that when the sys- 
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tem covers a considerable area and 
supplies service to a multitude of 
small cities and villages, it becomes 
more and more difficult to maintain 
close relationship with municipal 
governing bodies and individual cus- 
tomers. It often seems advisable to 
invest the local manager with consid- 
erable authority so that he can take 
immediate action to remedy unde- 
sirable conditions. Certain parts of 
the work which might be performed 
more efficiently in the central office, 
are often delegated to the district of- 
fices, and this tends to offset some- 
what the possible economies of cen- 
tralized management. 

In the case of one company supply- 
ing sixty towns and villages, examina- 
tion has shown that not more than 
forty of these towns could operate in- 
dependent central stations with suc- 
cess. Twenty towns would otherwise 
be without the advantages of electric 
service. The furnishing of 24-hour 
service from a small local station 
would invariably make necessary a 
much larger investment and a greatly 
increased maintenance and operating 
expense. This condition in itself pro- 
hibits the supplying of electricity for 
power purposes from the smaller local 
central stations. In the case of the 
sixty towns above referred to only 
one was giving 24-hour service prior 
to being absorbed by the distriet com- 
pany. The time is rapidly approach- 
ing when it will be the duty of the 
company to furnish service not only 
to the cities, but to the rural commu- 
nities. It naturally follows that the 
companies must be made independent 
of local municipalities. so that one 
part of a given territory cannot drive 
a hard bargain with the company at 
the expense of more remote and 
weaker communities. 

Norman T. Wilcox. in a written 
communieation, said that if the work 
is well engineered, so as to inerease 
efficiencies, reduce costs and give 
fuller and better service, and that of 
maximum efficiency, the enterprise 1s 
likely to be satisfactory: but if the 
engineering is in the hands of inexpe- 
rienced or incompetent engineers, the 
result may easily be disastrous. The 
right kind of engineering is even more 
essential than good management. 

Philip Torchio compared the opera- 
tion of the New York Edison Com- 
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pany and the London municipal and 


private undertakings, for the year 


1909. The New York Edison Company 


had a total plant capacity of 173,100 


kilowatts with a maximum load of 
139,667 kilowatts, all of the maximum 
load being generated at two main sta- 
tions operated in parallel. The City 
of London with thirteen municipal un- 
dertakings and fourteen private com- 
panies, had a total plant capacity of 
235,049 kilowatts, and the sum of the 
yearly maxima of all the undertakings 
was 141,148 kilowatts. From this com- 
parison we see that the New York 
Edison Company had in 1909 24 per 
cent spare capacity, while the City 
of London had 66 per cent spare ca- 
pacity, which figure does not take ac- 
count of the diversity-factor of the 
twenty-seven different undertakings; 
this would make the spare capacity 
still greater than 66 per cent. 

L. L. Elden gave some results ob- 
tained in the diversity factor in the 
Boston Edison System in 1910. The 
system supplies 35 cities and towns by 
means of two generating and 28 sub- 
stations. Considering the peak-day of 
1910 in December and excluding trans- 
mission and conversion losses the ratio 
of the sum of the individual district 
peaks of their coincident peaks shows 
a diversity factor of 1.03. Considering 
the whole year’s operation, this ratio 
is changed to 1.09, in favor of the com- 
bined system in each ease. 

The total losses in the transmission 
system and converting apparatus at 
the moment of the system peak aggre- 
gated 23 per cent of the total gener- 
ated power. Assuming the cost of the 
system at $125 per kilowatt, the total 
saving due to diversity factor is $125,- 
000, while the gnereased investment 
necessary on aecount of distribution 
losses is $1.375.000 or a net increase of 
$1,250,000, This difference in invest- 
ment must be included in capital ac- 
eount upon whieh dividends must be 
earned, a result which can only be ob- 
tained by an inereased load-factor on 
the generating station, and more eco- 
nomieal management of the combined 
system. One of the most serious prob- 
lems before the larger company is the 
disposal of the discontinued generat- 
Ing equipment of the smaller com- 
panies im a manner which will not im- 
pair the finaneial interest of the con- 
trolling company. Generating appar- 
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atus maintained after consolidation 1s 
sometimes in excess of the capacity of 
that previously maintained by the sev- 
eral companies. This may be due to 
the introduction of Jarger and more 
economical units, and to the reluctance 
of the management to abandon per- 
fectly good and modern apparatus 
which may be of value in emergencies 
or during peak loads. As an example 
of improvement in load-factor on the 
main generating station due to the ab- 
sorption of several companies into our 
system, an increase of 10 per cent was 
noted by an addition of business ag- 
gregating 7 per cent. The most im- 
portant result of consolidation is the 
ability to serve large interests with 
practically unlimited amounts of 
power at rates and under conditions 
prohibitive in the smaller companies. 

Charles P. Steinmetz disagreed with 
the statement about the limit due to 
the size of the system. Every increase 
of size by consolidation of several sys- 
tems, permits further economy. There 
is no doubt that with a demand in- 
creasing from several hundred thou- 
sand kilowatts to possibly millions of 
kilowatts, we shall reach finally supe- 
rior economies, 

me Senet Pe eer 
National Isolated Plant Association. 

At a meeting of the National Iso- 
lated Plant Association held in New 
York, January 30, a eonstitution was 
adopted and the following — officers 
elected: President. C. G. Armstrong, 
eonsulting engineer, New York; viee- 
president, F. E. Stiles. ehief engineer 
West Street Building. New York; sec- 
retary, E. D. Fieux. Wing Manufaetur. 
ing Company. New York. 

As vet the complete program of pro- 
cedure has not been decided upon, but 
the object of the Association is to 
‘make complete tests upon numerous 
isolated plants now in operation with 
a view to collecting eost data for the 
enlightemment of the owner against 
the eneroachment of the central-sta- 
tion solieitor. 

BRELES SA 
Exports to Canada High. 

Canada purchased from the United 
States in the eight months ended No- 
vember 30, 1910, electrie insulators 
and batteries and telephone and tele- 
graph instruments valued at $2.417.569 
and only $53.209 from all other eoun- 


tries. 
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SOME GEOMETRICAL ASPEOTS OF 
THE THREE-CHARGE-RATE 
SYSTEM.—1I. 


BY HUGO E. EISENMENGER. 


THE EFFECT OF DIFFERENT RATES ON DIF- 


FERENT CLASSES OF CUSTOMERS. 
(Continucd.) 


(e) The Paraboloid of Kuowatt-Hour 
Price.—Another very interesting and in- 
structive way to see the influence of a 
variation of the rate point on the plane 
is a graphical investigation into the price 
per kilowatt-hour which each customer 
pays under different rates. 

The number of kilowatt-hours con- 
sumed, although not being a measure of 
the expense the customer causes, still is 
a measure of the amount of lumen- 
hours, energy, ete., he zets with certain 
types of lamps, motors, ete., and there- 
fore is a measure of the value from the 
customer’s standpoint. 

Let d again be the respective custom- 
er’s maximum demand in kilowatts and 
e his energy consumption in kilowatt- 
hours per year, then the price b paid by 
this customer per kilowatt-hour (not to 
be confused with the ‘ilowatt-hours 
charge z) will be 

baz A A E 

e € 

(b—z) e = x + yd (4) 
b—z 1s the excess of price per kilowatt- 
hour for this customer over the kilowatt- 
hour charge z. 

In order to see what the price per 
-kilowatt-hour te the customer for a giv- 
en system of charges is, let the three 
charges, xz, y, 2, be constant and let b, 
e, d be the co-ordinates of a solid sys- 
tem. In Figs. 7 and 8, b is chosen as the 
vertical co-ordinate, d as the horizontal 
and parallel to the tracing surface, and 
e as normal to the tracing surface. Equa- 
tion (5) represents then a hyperbolic 
paraboloid. 

It should be remembered that there 
is one separate paraboloid for each set 
of charges zx, y, z, and that for this para- 
boloid x, y and z are constants; the va- 
riables are d, e and b.'° 


—— ey 


10 Some interesting qualities of this paraboloid 
which are of good use for obtaining a clearer 
tomprehension of the shape of the surface can 
be found in the following way. (See Fig. 7.) 

Set e = a constant eo, then the remaining 
equation between the variables b and d repre- 
sents the line of intersection between the para- 
boloid and a plane parallel to the b d plane. 


(b--z)@-=x+yad 
y x 
b= J-at(Z +t) 


This is the equation of a straight line rising 
from the plane of de at an angie, the tangent of 
which is pca} the smaller e» is, the larger is 
this angle. 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


If we pass a plane through the verti- 


„cal axis of co-ordinates (axis of b) so 


that it includes a certain angle with the 
plane of bd, then all points on this 
vertical plane will have a constant ratio 
é/d = tan ^; e is expressed in kilowatt- 
hours per year, d in kilowatts; therefore 
the quotient e/d will be the load-factor 
expressed in hours (use of maximum 
demand) per year. The intersection of 
the paraboloid with this plane gives the 
cost per kilowatt-hour to customers of 
all sizes with this particular load-factor. 
It is evident that only the part of the 
surfaces between 0-per-cent and 100- 
per-cent load-factor is of any practical 
use and therefore only this part of the 
surfaces has been drawn in heavy lines 
in Figs. 7 and 8, whereas the part be- 
tween the 100-per-cent-load-factor plane 
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and the be plane has only been shown 
in thin lines. 

Fig. 7 gives the paraboloid for the 
real ratepoint P, and Figs. 8a-8f show 
these surfaces for the points P, to P, 


Again, if we set the vertical co-ordinate 
b = bo = a constant, we get also the equation of 
a straight line, this time in a horizontal plane, 
between the variables d and e: 


(bob —z)e=—x«+yd 


d (bo — z) x 
= = p 
Y Y 

This straight line intersects the bd plane 
(e = 0) at the distance of do = — z/y from the 
axis of b; do, therefore, is independent of the 
value of bo and all horizontal straight lines on the 
surface of the paraboloid intersect the bd plane 
at the same distance from the axis of b (see 
Fig. 7). We can draw, therefore, through every 
point on the surface of the paraboloid two 
straight lines which will be lying entirely in the 
surface of the paraboloid. In other words, the 
surface is composed of two sets of an infinite 
number of straight lines, one set being horizontal 
lines (b constant for each line), the other one 
parallel to the bd plane (e constant for each line) 
and each line of one set intersects every line of 
the other set. 

This can be used for giving a good idea of the 
shape of the surface as has been done in Figs. 
T and 8, where the horizontal lines for 2, 4, 6, 
hess Erte 16 cents, and the lines of the other set for 
€ = rool, 4000, 6000, 2.2... 14,900 kilowatt-hours 
per vear have heen drawn. 
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(see Fig. 6), where P, P,......P, are 
points on the plane of rates which have 
either the same z, or the same y, or 
z as P,. The paraboloid for P, has been 
drawn over each one of the Figs. 8 in 
thin dashed lines, so as to make com- 
parison with the prices at the original 
rate P, easier. The line of intersection 
between the two surfaces has been shown 
in each instance and moreover that part 
of the surface which is lower than the 
surface for P, is shaded, thus indicating 
the part of the surface corresponding 
to the favored customers. The projec- 
tion of the line of intersection between 
the two surfaces on the plane of d e is 
a straight line (as can easily be seen 
from the figures or also can be shown 
algebraically) and this straight line of 
course is the familiar line of unchanged 
bills. This line then also has to pass 
through the characteristic point of the 
average customer p,’ since, as we saw, 
the price the average customer has to 
pay is not affected by a change of rates 
on the central-station’s plane. This will 
hold true for the paraboloids of all 
points of the central-station’s plane. 
p.’p, then is the price per kilowatt- 
hour to the average customer. As this 
is constant all the paraboloid surfaces 
have to pass through pa. 

Figs. 8a-8f demonstrate very clearly 
how the line of unchanged bills is 
revolving around p,’ as the new point 
of rates is led all around P, and how it 
assumes the positions indicating average 
load-factor, average energy consumption 
and average maximum demand for un- 
changed r. y and z, respectively. To 
give a better impression of how the sur- 
faces are changing, Figs. 8c and Sf cor- 
responding to points P, and P, have 
heen drawn on top of each other in Fig. 
8g in such a way that on either side of 
the curve of intersection only the lower 
surface has been outlined, that is. P, on 
the right side (large maximum demand) 
and P, on the left side. 

The lines used for shading the sur- 
faces are in all cases the intersections of 
the surface with horizontal planes. 

Figs. 8h-8j represent the prices per 
kilowatt-hour to the different classes of 
customers for the points P,, Py, P: of 
Fig. 6 (customer unit-charge rate. flat 
rate and straight meter rate). 

Fig. 8k represents the Hopkinson rate 
or the Wright maximum demand rate.” 


11 The difference between the Hopkinson and 
the Wright rates is as follows: the Hopkinson 
rates fix a certain basic charge y per kilowatt 
maximum demand and on top of this the cus- 
tomer is charged a certain amount z2 per kilo- 
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=the customer expense in dollars per customer per year: 
y=the demand expense In dollars per kilowatt of maximum demand of the customer per 


year; 
z=the output expense in dollars per kilowatt-hour sold; 
(=the average number of customers. . 
D=the sum of the customers’ maximum demand: 
=the energy sold per year in kilowatt-hours: 
A-=the amount of the total expenses for multiple service in dollars. 


It can be seen from this drawing that 


the price per kilowatt-hour is 


for any given load-factor with the Hop- 


BPG 1baleban seautcen con. _ 


biades 


iit 
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(compare for instance Figs. 8a, 8c and 
8f), which at a fixed load-factor give 
higher kilowatt-hour prices than the 
Hopkinson system for small customers, 
Jower ones for large customers. 

For the purpose of comparison the 
surfaces for two kinds of modified meter 


load-factor curves on the surface being rates (discounted and sliding scale) 


constant horizontal straight lines. By introduc- have been worked out in Figs. 8l and m. 


= 


FIG. 8d. 


FIG. 8e. 


kinson and Wright systems (and the tal straight lines change into hyperbolas 


flat rate Fig. 8i and the straight me- 


corresponding to equation (4) if the customer 


ter rate Fig. 8j as well), the constant- charge is zero, and in the Wright system (if e 


ee 


Watt-hour consumed, whereas the Wright sys- 


tem takes care of the fixed charges in 


direct way by establishing two separate kilo- 
watt-hour charges, z, and 2: and specifying that 


is greater than td) 
be=2td+l(e—td)z 

an in- d 

b= Plz — 22) >| + 22 


the s ; . 
customer has to pay the higher charges z, which exactly corresponds to the equation for 


until he has reached a number of kilowatt 


corresponding to a certain number of hours ¢ use 


-hours the Hopkinson rates if y-=t(2; — 2). 
But if « is less than td, b — z,, and this is the 


of his individual maximum d ; 
é emand; after this epee Be tes aie Stam 
he is charged the lower kilowatt-hour charge 23 Ne the Week a S ae pris of 


for the rest of the billing period. 


customer pay more than a certain moderate 


The 
price S kilowatt-hour in the Hopkinson maximum 7: per kilowatt-hour (represented by 


8ystem is the 


yd 


b m +t2 


the shaded triangles in Fig. Sk), whereas the 
Hopkinson system follows the surface of the 
paraboloid theoretically into infinity without any 
such arbitrary breaks. 


ing a customer charge z these horizon- 


These surfaces cannot be made to fol- 
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FIG. 8f. 


low even approximately the surface of 
expenses as shown in thin dash lines 
and the irregular broken shape of the 
line of unchanged bills is evidence of the 
arbitrariness of this system. 

(f.) The Customer’s Plane.—The 
amount of an individual customer’s bill 
under a certain combination of rates zr, 
Yy, 2, will be 


at+dyutez=a (5) 


We have above been diseussing this 


= 
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equation (which is essentially identical 
with equation 2) from the point of view 
that the rates x,y,z are constant for each 
separate case and that d, ¢ and a are the 
variables; in other words, we have been 
discussing how a definite system of rates 
acts on the various classes of customers, 
that is, on the general customer. We 
will see now how one individual custom- 
er is affected by a general position of the 
point of rates; in other words, take the 
characteristic factors of the customers, 
d and e, as constants and x, y and z as 
variables. 

We can then refer to the same system 
of co-ordinates (xyz) which is in use for 
the plane of rates. Equation (5) again 
represents a plane which shall be called 
the Customer’s Plane R (Fig. 9) in dis- 
tinction from the Customers’ Bills’ 
Plane B, and the Central-Station Plane. 
The angles àr, ¢, and ĉ, of the customers’ 
plane correspond to the angles 4, « and 4 
of the central-station plane and their 
tangents equal the individual customer’s 
load-factor, his yearly consumption in 
kilowatt-hours and his maximum de- 
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Customer Charg 


ya FIG. 9. 


mand in kilowatts respectively. These 
angles, therefore, are the same for that 
customer independently of what the 
rate system is. Whereas, therefore, the 
direction of the customer’s plane is de- 
termined exclusively by the characteris- 
tic factors of the customer, nothing is 
said so far about its position in space, 
1. e., about its distance from the origin. 
This distance is dependent on which set 
of rates xyz is chosen; in other words, 
on the position of the rate point. 

According to its equation (5) the cus- 
tomer’s plane has to pass through the 
rate point P (ryz): the intereepts on 
the axes are found from equation (5) 
by setting two of the co-ordinates equal 
to zero: 


y=0, z=0, OP, =a = amount of 
bill (see Fig. 9); 

xz = 0, z=0, OP, =a d= price per 
kilowatt connected; 

xz = 0, y = 0, OP, = a/e = price per 
kilowatt-hour consumed. 

A customer whose characteristic fac- 
tors da, €a and à, equal the average of 
the characteristic factors of all custo- 
mers has been called the ‘‘average cus- 
tomer.’’ From this definition it follows 
that da = D/C and e, = E/C. 

It has been shown that D/C is repre- 
sented by the tangent of the angle 3 
(Fig. 1) and E/C by tan °. A similar 
reasoning shows that the tangents of the 
corresponding angles ®, and ¢, in the 
average customer’s plane equal dd, and 
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e,, and, since da = D/C and ea = E/C, 
6, must be equal to 6 and €, to €. Conse- 
quently the ‘‘average customer’s plane’”’ 
is parallel to the ‘‘central-station plane’’ 
and since both have the point P in com- 
mon both planes are identical. This is 
a geometrical proof for what we have 
seen above that the average customer’s 
bill is not changed by anv change of 
rates of the rates plane’. 

The individual customer's plane will 
intersect the central-station plane in the 
line MP.N (Fig. 10). 

Any change of the point of rates along 
the line MN will obviously leave OR, = a 


12 The customer plane also is the locus of all 
the combinations of customer, demand and out- 
Wee Which could be applied to this par- 

‘ular customer to make him inst pav - 
pense he causes. i GARE 


unchanged and a change of the rate 
point in any other direction on the plane 
of rates may be resolved into two com- 
ponents, one in the direction of MN and 
the other normal to it. Only the latter 
will be of any influence on that custo- 
mer’s bill. It is seen from Fig. 10 that 
on one side of this line of intersection, 
MN, the customer’s plane is ‘‘below” or 
‘‘lower than’’ the central-station plane, 
on the other side ‘‘above’’ it (by these 
short terms ‘‘below,’’ ‘‘lower than,” 
‘fabove,’’ etc., is meant that a radius 
vector issuing from the origin will first 
intersect the ‘‘lower’’ plane ‘‘below’’ 
and then the other one ‘‘above’’). It 
is evident that everywhere where the 
customer’s plane comes ‘‘below’’ the 
central-station plane the customer does 
not pay what he ought to and will there- 
fore belong to the favored class and vice 
versa. 

THE EFFECT OF DIFFERENT RATES ON THE 

CENTRAL STATION, 


We will now determine what will be 
the result fo the central station if the 


FIG. 10. 


rates are chosen on a point Pm in a gen- 
eral position on the central-station plane 
instead of P,. (P, shall designate from 
now on the ‘‘real point of rates’). For 
this purpose let us imagine that the 
station had been charging according to 
the real rate point P, for a certam 
length of time and acquired a certam 
number of customers with a given char- 
acter of demand of the average custo- 
mer and then changed over to a rate- 
point Pm, still ọn the central-station 
plane (Fig. 10). 

We then have the central-station plane 
identical with the plane of the average 
customer. The inclination of this plane 
towards the axes is determined by the 
character of service for the average cus 
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g=the customer expense in dollars per customer per year; 
y=the demand expense in dollars per kilowatt of maximum demand of the customer per 


year; 
c=the output expense in dollars per kilowatt-hour sold; 


C=the average number of customers; 


=the sum of the customers’ maximum demand; 
rs; 


F=the energy sold per year in kilowatt-hou 
A=the amount of the total expenses for mu 


tomer (load-factor, maximum demand 
and kilowatt-hour consumption). The 
distance of the plane:from the origin O 
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is determined by the economy of opera- 
tion and organization. 

The immediate effect of the change 
of rates on the individual customer in 
general will be a change of his hill, whieh 
finds its graphical expression (Fig. 10) 
in shifting the customer’s plane R, from 
point P, to point Pm, remaining parallel 
to itself (position ?,). (It should be 
remembered that the intercept of the 
customer’s plane on the Y axis repre- 
sents the amount of his bill.) 


Itiple service in dollars, 


Thus some classes of customers will get 


their unit of light or power—in short, 
their kilowatt-hour—cheaper than under 
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the old rates. others will see their bills 
inereased. The result will be that the 
first-named class of customers will in- 
¿crease in numbers and importance part- 
ly by acquisition of new customers of 
those classes who had not seen fit to con- 
nect to the central station's lines under 
the old rates and partly by changing 
the character of consumption of some of 
the old customers from cne class to an- 
other. Thus, for instanee, if the rates, 
by giving lower kilowatt-hour charges 
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favor the long-hour users and large en- 
ergy consumers (see Fig. 6), a number 
of customers who heretofore for the sake 
of economy have been burning their 
lamps only as long as absolutely neces- 
sary may find it now compatible with 
the capacity of their pocket-hook to 
leave their lights burning even in rooms 
which are not oeeupied at the time 


P Straight Meter Rate. 
6 


gz 4 6 6 kw mas Dem. 
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being. as the difference of eost will be 
smaller than under the old rates. The 
consequenee is that this customer be- 
comes more of a long-hour and large- 
energy user or, generally speaking, drifts 
toward the favored elass. In another 
ease a large factory which had its own 
generating station may see fit to connect 
up to the eentral station under the influ- 
enee of some change of rates which 
favors large energy users by increasing 
the customer eharge and lowering the 
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kilowatt-hour charge (Fig. 6), ete. 

If Pm is chosen as the straight meter 
rate point P,, it is manifest from Fig. 6 
that this change of the rates to straight 
meter rates will always prove attractive 
to those customers who have a small 
load-factor and a small energy consump- 
tion; the central station using straight 
meter rates will load itself up with that 
class of customers and keep many of 
the large-energy consumers and the 
long-hour users away by making them 
either use plants of their own or restrict 
their use to as short hours and small 
limits as possible, or use other sources of 
light and power’’. 

In the same way a flat rate will give 
the station principally long-hour users 
(particularly such with small installa- 
tions, Fig. 6) partly because customers 
who are naturally long-hour users will 
be attracted, partly because other peo- 
ple will let their lamps burn longer than 
they would under a more just system 
of rates. | 

It can easily be seen that the condition 
for a customer to be favored occurs 
when the shifting of the customer’s 
plane parallel to itself involves a ‘‘low- 
ering’’ of this plane nearer to the origin 
(since the intercept on the X axis equals 
the amount a of the customer’s bill). 


This shifting can be a lowering only if’ 


the new rate point Pm is lying ‘‘below”’ 


the original customer’s plane (see 
Fig. 10). 
Since the business done with the 


favored classes of customers, as we have 
seen, will increase in consequence of the 
change of rates and for exactly corre- 
sponding reasons the business done with 
such customers as demand an opposite 
character of service will lose in impor- 
tance, the service of the average custo- 
mer will tend to be more and more like 
that of the favored classes of customers. 
This means that the central-station plane 
will have a tendency to turn parallel 
to the direction of the planes of the 
favored customers. 


13 In consequence of the hitherto prevailing 
influence of rates working exclusively in the 
YZ plane it has become an established idea that 
the customer with a small installation, and the 
short-hour user are the least desirable ones. 
With the three charge system, however, which, 
working in three dimensions is so much more 
fiexible, things are different. and if the rate 
point is situated at the true rate point Po every 
class of customers is equally welcome. If the 
rate point is not located in the proper place Po. 
then, of course, as has been pointed out, a cer- 
tain class of customers are favored and pay less 
in comparison to the expenses they cause than 
others, but this is not of necessity the small and 
the short-hour customer. If, for instanve, the 
rate point is located somewhere in the vicinity 
of AB (Fig. 6) it is imaginable that the central 
station welcomes the small customers with short- 
hours use more than the others, since the per- 
eentage profit is high on their bills. 


(To be continued.) 
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Ripening Fruit Electrically. 
Among the many uses to which elec- 
tricity is put, there is none more unique 
than that of ripening fruit. At Louis- 
ville, Ky., a firm of commission mer- 
chants found that in the room in which 
bananas are kept it is necessary to 
maintain a constant temperature of sev- 
enty-five degrees. A dry heat is nec- 
essary because of the steam arising 
from the sweat of the bananas. This 
tropical fruit is placed in an air tight 
room about & by 10 feet in size and 
the bananas are ripened through the 
agency of an electric radiator placed 
therein. Fruit ripened in this way is 

suid to have an excellent favor. 

——eo 


An Electric-Vehicle Dinner. 


The third annual banquet given to 
the electric-vehicle manufacturers by 
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the Kleetrie Storage Battery Company 
of Philadelphia took place on Wednes- 
day evening, February 1, at the Mid- 
Day Club, Chicago. Herbert Lloyd, 
president of the Electrice Storage Bat- 
tery Company, and Godfrey H. Atkin. 
manager of the Chicago office, acted as 
hosts. 

Being a storage-battery dinner the 
guests were assembled as complete ele- 
ments, the table serving as a vehicle 
tray. The electrolyte, although neither 
alkaline nor acid, was of the proper 
specific gravity to permit of a full 
charge, so that no lack of electromotive 


force was noticeable during the entire 
run. 
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The Philadelphia Electrical Show. 

The second annual Philadelphia elec- 
trical show, conducted under the auspi- 
ces of the Electrical Exhibition Com- 
pany of America, was opened on Mon- 
day evening, February 13, at the First 
Regiment Armory, with bright prom- 
ises of a successful two weeks’ exhibi- 
tion. 

All spaces are occupied and the show 
is quite a comprehensive one, embrac- 
ing exhibits of the heavier apparatus 
as well as numerous appliances for the 
home. 

Electrice vehicles are in evidence in 
a number of booths, and the educational 
institutions of the city are represented 
by the University of Pennsylvania, the 
Franklin Institute and Spring Garden 
Institute. 

The management has directed much 


BANQUET IN CHICAGO. 


effort towards making the show an 
artistic ohe and the results have been 
highly satisfactory. As one enters the 
armory there is revealed a scene at 
night in a sunken Italian garden, the 
booths being covered with pergolos in- 
terwound with vines and electrically 
illuminated artificial flowers. Extend- 
ing entirely along the walls of three 
sides of the hall is a scenic painting rep- 
resenting night on the Mediterranean. 
The scene is laid near Sorrento, Italy. 
The roof of the building is draped 10 
dark blue to portray a sky in the depths 
of which are placed numerous incean- 
deseent lamps operated on flashers to 
represent twinkling stars. 
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All booths are of a uniform design, 
with a green floor covering to represent 
a lawn. Extending down the center of 
each double row of booths, and as an 
intersection of each, are white columns, 
on bronze bases; which support the 
overhanging pergolas. 

At the front intersection of each 
booth is a handsome bronze urn on a 
bronze pedestal containing evergreen 
plants and various species of typical 
Italian flowers which are electrically 
illuminated. 

Placed under the pergolas, for booth 
lighting, are about 500 100-watt Mazda 
lamps equipped with Gillender & Sons’ 
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ruary 17, Business Men’s Day; Febru- 
ary 18, University Day; February 20, 
National Electric Light Association; 
February 21, New Jersey Day; Febru- 
ary 22, Washington’s Birthday ; Febru- 
ary 23, Pennsylvania Electric Associa- 
tion; February 24, Sons of Jove Reju- 
venation; and February 25, Students’ 
Day. 

Outside the Armory, Broad Street is 
illuminated by temporary arches of in- 
candescent lamps which span the street 
and extend from the Armory to the 
City Hall. At intervals electric signs, 
advertising the show, are suspended 


heneath the arches. 
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phia Electric Company which occupies 
the entire east end of the building. 
The exhibit is placed upon a raised gal- 
lery, inclosed by an artistic white bal- 
ustrade interspaced with bronze urns 
and flowers such as are use throughout 
the entire building. In the center of 
the booth an electric fountain plays. 
At each end of the space is built a 
white Grecian temple and extending 
the intervening distance is a row of 
five white columns, each supporting a 
large glass globe, containing a number 
of variously colored incandescent 
lamps, operated on “Skidoo’’ sockets, 
which present a kaleidoscope view as 


a > 
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GENERAL VIEW OF PHILADELPHIA ELECTRIC SHOW, FIRST REGIMENT ARMORY, PHILADELPHIA, PA. 


‘‘Micra’’ translucent reflectors. About 
500 fifty-watt Mazda lamps with frost- 
ed globes are placed on the outside mar- 
gin of the pergolas illuminating the 
aisles. 

Each day in the lecture room of the 
hall Prof. E. G. Wilkinson conducts 
interesting demonstrations with high- 
frequency currents, with popular edu- 
cational demonstrations of the uses of 
electricity in electro-therapeutics. 

Special days have been set aside by 
the show management, as follows: 
February 13, Municipal Day ; February 
l4, Franklin Day; February 15, Elec- 
trie Vehicle Day; February 16, Physi- 
cians’ Day: Electro-Therapeuties; Feb- 


The City Hall is especially lighted. 


and has erected on the North Broad 
Street side an electric sign welcoming 
the electrical industries. A feature of 
the advertising the show is receiving 
is a number of decorative electric floats 
which are being run over the city’s 
various traction lines. 

Credit is due the management for 
the production of a highly effective 
show and for efficient handling of ex- 
hibits. 

The decorative effects were designed 
and constructed under the direction of 
Sidney K. Allman. 

The largest and the most elaborate 
exhibit by far is that of the Philadel- 


the light constantly changes in color. 

The temple at the left of the span 
contains an electric shop with the vari- 
ous electrical appliances for use in the 
home, shown in actual operation. 

The temple on the opposite side of 
span is used as the company’s illumi- 
nating engineering booth. Here is 
shown a cabinet arrangement with 
eight compartments, each with a dif- 
ferent unit of illuminant and designed 
to show the effect of different kinds of 
light on colors. There is also shown a 
cabinet, the purpose of which is to 
show the absorption and reflection of 
light by various colors. 

In the center between the two tem- 


y 
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ples is the exhibit of the engineering 
department of the company. Among 
the many interesting features of this 
exhibit is a meter-testing rack, on 
which are installed the various stand- 
ard types of alternating-current and 
direct-current meters. 


American Telegraph Typewriter Company, 
New York, N. Y., is showing, in operation, 
its telegraph outfit which substitutes a type- 
writer for a telegraph instrument, at the 
receiving and sending ends. J. F. Stevens 
is in charge of the exhibit. 


Auxiliary Fire Alarm Telegraph Company, 
Philadelphia, Pa., is showing in operation 
an exhibit of auxiliary fire-alarm systems for 
hotels, manufacturing plants, etc. N. Mc- 
Dougald and A, L. Bunting are in charge. 


L. D. Berger, Philadelphia, Pa., is ex- 
hibiting the Premier electric vacuum clean- 
er. This machine is shown in operation. 

Charles Bond & Company. Philadelphia, 
Pa., are featuring the “Grundy” patent flexi- 
ble insulated coupling for electric work. A 
line of “Veelos” Balata belting is also on ex- 
hibition. H. A. Lippincott and H. H. Mac- 
Fern are in charge of this exhibit. 

J. F. Buchanan Supply Comnany, Philadel- 
phia, Pa., is demonstrating the Hoover elec- 
tric suction cleaner. A. M. Brehm is in at- 
tendance. 

Judson C. Burns, Philadelphia, Pa., has 
on exhibition the Magic electric suction 
cleaner. This cleaner weighs but ten pounds. 

H. B. Camp Company, Pittsburg, Pa., 
through its Philadelphia office, is showing 
various sections of its vitrified clay con- 
duits, in single and multiple duct. E. E. 
Nickson, manager of the company’s Phila- 
delphia office, is in charge. 

Capitol Turbine Company, Philadelphia, 
Pa., has on demonstration a number of Cap- 
itol suction cleaners. i 

City of Philadelphia's electrical bureau, 
under the direction of Chief McLaughlin has 
an interesting working exhibit which shows 
in operation the electrical appliances such 
as are in use by the city. 

Columbus Buggy Company, Columbus, O., 
has on exhibition two “Columbus” electric 
coupés. Harry Selzer and E. B. McCown 
are in attendance. 

Commercial Truck Company of America 
is showing one of its panel type electric de- 
livery wagons of 1,000 pounds capacity. E. 
Hare is in charge of the booth. 

E. B. Day, Philadelphia, Pa., rep- 
resenting the Century Electric Company, St. 
Louis, Mo., and the Richmond Electric Co., 
Richmond, Va., has on display a line of Cen- 
tury single-phase alternating-current motors 
and Richmond two and three-phase alter- 
nating-current motors in various sizes. BE. 
B. Day, G. H. Pechin and C. H. Seitz are in 
attendance. 

The Edison Storage Battery Company, 
Orange, N. J., is showing various types of 
its storage batteries for ignition and light- 
ing purposes, for commercial and pleasure 
vehicles, railway train lighting and yacht 
lighting. On a board are mounted all the 
different parts that go to make up this bat- 
tery from the raw material to the finished 
product. H. L. Davisson and W. H. Plais- 
ted are in attendance. 

Electric Storage Battery Company, Phila- 
delphia, Pa., is exhibiting a full line of stor- 
age batteries ranging in size from the small 
sparking batteries to the largest type of 
central-station battery. A feature íis the 
“Tron-Clad Exide” for electric-vebicle use. 
A type of the cell used by the Philadelphia 
Electrice Company and other lighting com- 
panies is shown and also a cell such as is 
used by the Philadelphia Rapid Transit Com- 
pany. The Company shows a complete line 
of plates. grids and storage-battery acces- 
sories, together with the “Hydra” low-vol- 
tage lamps for motor cars and motor boats. 


A model of a submarine boat, with a rubber 
jar such as used by the United States Navy 
in its submarine boats, attracted attention. 
Messrs. Reynolds, Ehrlich, Adams and Smith 
represent the Company. 

Engineering Equipment Company. Phila- 
delphia, Pa., exhibits a line of circuit-break- 
ers in both oil and carbon brezk (the nil 
for alternating-current and the carbon for 
direct-current) and a line of shop-lighting 
fixtures both for cluster and single light. 
Joseph P. Manypenny is in charge of this 
booth. 

Federal Sign System (Electric). of Chi- 
cago, Ill., is featuring its “automatic” kitchen 
cabinet consisting of a motor-driven coffee 
grinder, meat chopper, dough mixer, flour 
sifter, etc.. mounted in a model cabinet. 
Other features are the ozonizer manufac- 
tured by the company, tungsten fixtures and 
clusters, Federal shaving mirrors. Federal 
vacuum cleaner, and its regular line 
of porcelain enameled steel signs, flasher 
signs. etc. A. R. Dean. L. F. Bruce, W. W. 
Tower and H. I. Markham are in attend- 
ance. 

V. V. Fittings Company, Philadelphia, Pa., 
is showing a complete line of Burns pai- 
ented conduit fittings. 

Franklin Institute of Philadelphia is show- 
ing in bound volume form a complete set of 
the Journal of the Institute since 1824. 

Flexlume Sign Company. Buffalo, is ex- 
hibiting a line of “one lamp a letter” “Flex- 
lume” signs in various sizes. W. S. Wright 
and G. Hoch are in attendance at the booth. 

Fort Wayne Electric Works. Ft. Wavne, 
Ind.,is exhibiting a line of horizontal and ver- 
tical direct-current motors, its series-tungsten 
street lighting system and a complete line 
of fractional horsepower motors for both al- 
ternating and direct current. There are also 
shown alternating-current and direct-current 
desk and bracket fans, a pedestal motor- 
driven buffer, motor-driven air compressors, 
single and multiphase watthour meters. an 
electrically driven rock drill. alternating- 
current compensare, and bell-ringing trans- 
formers. The Company is represented by A. 
H. Boyd, E. W. Lithgow, C. P. MacGonigal, 
C. H. Stanton, C. A. Woolsey. E. H. Porter, 
J. B. Coghill and W. S. Martin. 

General Electric Company is exhibiting 
motors for household and factory use, 
including the sewing-machine motor in 
operation, as well as the buffing 
and grinding outfits. All sizes and types of 
incandescent lamps shown including the 500- 
watt lamps with Monolux fixtures and 
shades, and the drawn-filament train-light- 
ing lamps. Are lamps for office, store and 
factory lighting prove of great interest. The 
new type spot lamp, known as the G. E. Lens 
lamp, is also shown as well as a very com- 
plete line of heating devices, including the 
domestic range, percolators, chafing dishes, 
disk stoves, heaters, etc. An auto hegehting 
equipment is also of interest. This outfit 
consists of a special lamp and socket that 
may be easily adjusted to fit any gas or oil, 
head, side or tail lamps. 

General Vehicle Company, Long Island 
City. N. Y., is showing a 700-pound capacity, 
all-metal-type body, delivery wagon which 
was designed in accordance with a demand 
voiced by central stations for a wagon of 
this size. A (General Electric mercury-arc 
rectifier for charging is also exhibited in 
this space. W. W. White is in charge of this 
exhibit. 

Gillinder & Sons, Inc., Philadelphia, Pa., 
are showing an attractive line of their new 
“Micra” translucent prismatic reflectors. and 
their different styles of cut. etched and dec- 
orated illuminating glassware. F. R. Gillin- 
der, Jr., and Howard S. Beatty are in at- 
tendance. 

Gudeman & Company, New York, N. Y.. 
are exhibitine various types of electricaliyv 
illuminated flower decorations, imitating 
closely the natural flowers: artistic electrical 
table decorations for various purpose ares 
also shown. All the electrical flower decora- 
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tions throughout the building were furnished 
by this Company under the direction of Leo 
Gudeman who is in charge pf the Company’s 
exhibit. 

International Correspondence Schools of 
Scranton, Pa.. has on exhibition a com- 
plete line of its electrical publications. J. 
H. Martin is in charge of the booth. 

Invincible Renovator Sales Company, 
Pittsburg, Pa., is showing in operation its 
portable and stationary electric vacuum 
cleaners. Q. P. Stahlman is in charge 

Keller Manufacturing Company, Philadel- 
phia, Pa., is demonstrating in operation the 
Santo electric vacuum cleaner, To show 
the endurance of this machine, one is being 
subjected to a severe test, running continu- 
vusly without intermission, during the open 
hours of the show. Included in this exhibit 
is also shown one of the Company’s station- 
ary machines. C. J. McManus, C. C. White, 
R. E. McCann and Roland Hill are present. 

Keystone Telephone Company. Philadel- 
phia, is showing a working exchange of 160 
lines capacity. Through this exchange free 
service is furnished to each exhibitor by the 
Company. Various telephone sets, switch- 
boards and meter instruments, etc., are also 
shown in this exhibit. 

Kinetic Engineering Company, Philadel- 
phia. Pa.. is showing its organ blower oper- 
ating on both alternating-current and direct- 
current. H., A. Bierck, J. G. Bierck and 
Joseph Why are representing the Company. 

Lewis-Roth Company, Philadelphia. Pa., is 
exhibiting a complete line of Fairbanks- 
Morse motors, generators and gasoline-elec- 
tric country-lighting sets: Hazard Manufac- 
turing Company's wires and cables: The 
Morgan Crucible Company's ‘“‘Morganite” and 
“Battersea” carbon brushes and American 
transformers. The Company is represented 
by R. Roth and L. R. Lewis. 

MeCrum-Howell Company. New York and 
Chicago, occupy five spaces in the center of 
the building and make a very attractive dis- 
play of “Richmond” vacuum cleaning ma- 
chines, both of the stationary and portable 
types. Several “Richmond” suction cleaners 
or portable machines are shown in operation. 
The machine attracting the greatest atten- 
tion is the silent “Richmond” No. 11, a one 
horsepower direct-connected outfit of the 
rotary-pump type. F. C. Allen is in charge. 

National Carbon Company. Cleveland, O.. 
is showing a line of its dry cells, fiain- 
ing-arc carbons, carbon brushes, elec- 
trodes, and searchlight carbons: a fea- 
ture shown is the Company's multiple bat- 
tery for automobiles and motor boats. W.T. 
Conn, J. E. Roberts and A. B. Pyke are in 
attendance. 

Nernst Lamp Company, Pittsburg. Pa.. is 
showing various types of Westinghouse 
Nernst lamps. together with fixtures adapted 
to their use. Samuel Stevenson, manager 
of the Philadelphia branch, is in charge of 
the exhibit. 

H. T. Paiste Company, Philadelphia. Pa.. 
is featuring its line of pipe taplets of from one- 
half to one and one-half-inch size, which are 
mounted on a turnstile. This turnstile when 
revolved lights up 150 lamps mounted on the 
frame of the turnstile. Also shown in this 
booth is a full line of the Company's 150 
manufactured appliances. In attendance are 
W. T. Thomas, E. Jenkins and W. W. Win- 
ship. 

Pennsylvania Storage Battery Company. 
Philadelphia, Pa.. has on display a line of 
portable fans which operate on a wet cell 
with a capacity of fifty hours life. There 1s 
also shown a line of “Hirsch” storage bat 
teries for lighting, sparking and various oth- 
er purpose. In attendance are H. H. Hirsch. 
L. Hirsch and H. S. Marks. ee 

Philadelphia Electric Company is showins 
in operation, in a special booth. the follow- 
ing: A Hughes electric cookstove manulac 
tured by the Hughes Electric Heating Cont 
pany, Cheiago; a “Thor” electric washer 
monufactured by the Hurley Machine Cour 
pany, Chicago; a “Quad” electric fireless 
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cooker manufactrred by the A. L. Sykes 
Manufacturing Company, Cincinnati; and a 
“Quartzalite’ oven made by the Simplex 
Engineering Co., Philadelphia, Pa. 

Philadelphia Elecfrical Contractors’ Asso- 
ciation occupies a raw of three booths which 
is used as a reception room, where visitors to 
the show are cordially received. 

Philaaelphia Rapid Transit Company is 
showing in operation a miniature railway, 
which is operating the standard elevated- 
type electro-pneumatic signal, with standard 
alternating-current track circuits. This ex- 
hibit represents the Company’s loop at Six- 
ty-ninth Street and a portion of the elevated. 
Occupying the center of the booth is an 
electrically illuminated instruction board 
such as is used by the Company for instruc- 
tion of its motormen on the proper operation 
of the cars. 

Philadelphia Storage Battery Company, 
Philadelphia, Pa., is exhibiting its line of 
“Philadelphia” storage batteries, including 
the types used by various electric-vehicle 
manufacturers. Mounted on a panel are 
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bins, H. F. Holland and George T. Dold. 

Spring Garden Institute is exhibiting nu- 
merous apparatus made by the students. 
The students are also conducting a number 
o? interesting experiments with high-fre- 
quency current. The exhibit is in charge of 
Harry N. Stillman and Howard W. Gross. 

Straight Filament Lamp Company, New 
York, N. Y., is showing a line of its tube 
lamps, illustrating their adaptability to store- 
window lighting and theatrical purposes. 
Owing to its ability to withstand vibration 
the lamp is also well adapted to factory 
lighting. W.S. McCartney and R. P. Breese 
represent the Company. 

Studebaker Brothers Company of New 
York has an exhibit of two plecsure vehicles, 
one of them a victoria and one a landau- 
Jet, together with a commercial delivery 
wagon of 850-pound carrying capacity. H. 
De Groat, manager of the Philadelphia 
branch, is in charge. 

Thordarson Electric Manufacturing Com- 
pany, Chicago, Ill., is showing a line of its 
laboratory and experimental apparatus. 


speed alternating-current mill-type motor. 
These motors are shown partly dismantled, 
so one could see their heavy rigid construc- 
tion. Among the other industrial motors - 
were shown several sizes of the type “S.” 
types “SA,” “CCL,” and “HF” motors, to- 
gether with control apparatus for each type 
of motor. The Westinghouse general util- 
ity motor was exhibited, with a motor shown 
for every application for which these motors 
are designed. Among other features of 
the Company’s exhibit were several models 
of new 1911 fan motors, which included 
twelve and sixteen-inch mechanical oscillat- 
ing fan motors for either wall or desk 
mounting, as well as a new twelve-inch 
exhaust fan motor for ventilating purposes. 
Other pieces of apparatus in the exhibit 
included representative pieces of heating 
and cooking devices, battery-charging recti- 
fler, portable and switchboard meters, light- 
ning arresters, and a great variety of other 
electrical apparatus. 

Westinghouse Lamp Company is showing 
a very complete exhibit of all sizes of new 


SPECIAL ILLUMINATION OF CITY HALL. 


NIGHT VIEW OF BROAD STREET. 


shown a complete line of the Company’s 


Popular high-frequency demonstrations are 


wire-type tungsten lamps. ranging in size 
from 


twenty-five watts to 500 watts, for 


“Diamond” plates and grids. Another panel 
shows the line of storage-battery accessories 
Manufactured by the Company. Lighting, 
signal and ignition batteries are also on dis- 
play in the exhibit. F. S. Marr, Edward 
Davis, E. E. Everett and Mr. Mulcey are in 
attendance, 

Printograph Sales Company is showing the 
ere ete raph power typewriter in opera- 
on. 

Rider-Ericsson Engine Company, through 
its Philadelphia office. exhibits in operation, 
Its “Recco” water system, and also a Recco 
centrifugal pump. D. M. Emery and H. L. 
Shartle are in attendance. 

Rossmassler-Bonine Electric Company, 
Philadelphia, Pa., shows a line of small di- 
rect-current motors and generators. H. T. 
Lewis is in charge of the exhibit. 

Simplex Electric Heating Company. Cam- 
bridge, Mass., is featuring a complete new 
line of chafing dishes and percolators in the 
latest designs. There is also displayed a 
complete line of new electric household 
Irons ranging in weight from three to nine 
pounds, together with electric toasters, 
waffle irons. curling irons, an electric 
range, and a tull line of the heating appli- 
ances manufactured by the Company. The 
company is represented by E. B. Steb- 


being given, including the frying of eggs 
over a sheet of ice, operation of wireless 
egg beaters and wireless churns, etc. The 
demonstrations are conducted by Foster Cal- 
laghan, who is representing the Company at 
the show. 

University of Pennsylvania distributed lit- 
erature describing its various courses and 
exhibited illuminated photographs of its va- 
rious class rooms. laboratories. etc. A fea- 
ture of the exhibit is a large frame contain- 
ing numerous etchings of Benjamin Franklin. 

Waverly Company, Indianapolis, Ind.. is 
exhibiting the high-speed Waverly roadster 
which made the trip from Fhiladelphia to 
New York at an average speed of twenty 
miles an hour. This vehicle is equipped 
with the Edison storage battery. George A. 
Fort is in charre of the exhibit. 

Van Houten & Ten Broeck of New York 
are showing a line of electrotherapeutic ap- 
paratus, Including a bath cabinet, two static 
machines, a Rumkorf coil, small coils, and 
batteries, and a thermo-penetration outfit. 
A 500-candlepower therapeutic lamp is also 
shown together with a number of small 
hand lamps. Prof. ©. G. Wilkinson and Dr. 
L. R. Newbold are in attendance. 

The Westinghouse Electric & Manutactur- 
ing Company featured its new adjustable. 


both 110 volts and 220 volts. Street-series 
tungsten lamps, sign lamps, train-lighting 
lamps were also shownin different sizes and 
voltages. Ameng those in attendance at 
the Westinghouse exhibit were John J. Gib- 
son, V. E. Cohen, Thomas Cooper, H. M. 
Gansman., B. Hayllar, H. L. Vogel, R. F. 
Moon. C. V. Woodward. M. Henoch, Burt 
Bay. S. H. Dannatt and L. T. Peck. The 
exhibit was in charge of W. Barnes, Jr.. of the 
Westinghouse Department of Publicity. East 
Pittsburg, Pa. 

Williamson Company. Philadelphia, Pa.. is 
showing a switchboard equipped with in- 
struments. circuit-breakers, ete. mann- 
factured by the Roller-Smith Company. a 
line of Allen-Bradley motor starters for both 
alternating and direct-current) anda number 
of Columbia meters. H. C. Clayton, W. R. 
Baylie and Charles Shay represent the Com- 
pany. 

Woods Flectric Garage of Philadelphia. 
Pa.. is showine a Woods electrie victoria. 
manitactured by the Woods Motor Vehicle 
Company, Chicago, 1. This is a machine 
of standard equipment and which made 139 
miles on a single charge. J. C. Bartlert 
and W. H. Metealt are in attendance ot the 
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ELEMENTS OF POWER-STATION 
DESIGN.—XAXIII. 


STORAGE-BATTERY PLANTS. 


BY W. B. GUMP. 


While the storage battery has a num- 
ber of objectionable features, its uses 
have continually extended and at the 
present time few large power systems 
are complete without a storage-battery 
equipment, either at the generating sta- 
tion or at one or more points of dis- 
tribution. The present treatment will 
take up the application of the storage 
battery to power-station work, includ- 
ing its use in connection with boosters, 
and giving the chief details to be ob- 
served in planning battery installa- 
tions, with particular reference to con- 
structive features. 

A storage battery, secondary battery, 
or accumulator, is an electrochemical 
apparatus, through which a portion of 
the electrical energy previously ex- 
pended may be returned to the system 
when needed. The most common form 
of storage battery consists of lead 
plates immersed in a solution of diluted 
sulphuric acid, each cell being con- 
tained in a glass jar or lead-lined wood- 
en tank. 

The term storage battery is mislead- 
ing, from the fact that in it electricity 
is not stored. Its energy merely takes 
another form. Upon charging the bat- 
tery the electrical energy is converted 
into chemical energy, and upon dis- 
charging, this energy is converted back 
to electrical energy. It is, therefore, 
a process of conversion, and the cell is 
virtually a converter in the sense that 
it is a medium through which this 
transformation takes place. 

The chief uses of the storage battery 
are: 

(1) Power-station use for reserve 
capacity, regulation, emergency ser- 
vice. | 

(2) Traction and vehicle purposes. 
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(3) Telephone and telegraph service. 

(4) Train lighting. 

(5) Signal service. 

(6) Boat propulsion. 

(T) Laboratory and experimental 
work. 


Since item (1) only is to be embraced 
in this discussion it will be divided into 
the following subheadings: 

(a) Characteristics of the storage 
cell. 

(b) Application of batteries to iso- 
lated plants. 

(c) Floating batteries. 

(d) Battery operation without boos- 
ters. 

(e) Battery operation with boosters. 

(f) Design and construction of bat- 
tery plants. 

(g) Care and maintenance. 

(a) Storage-battery characteristics. 
—The inherent workings of a storage 
cell have never been completely ana- 
lyzed, and the exact chemical changes 
which take place are not known, 
though the theory of the action has 
been fairly well settled. Only the fun- 
damental principles of the commonest 
type of storage cell will be dealt with 
here, since space does not permit a 
discussion of the chemistry of the case, 
and this belongs more properly to a 
treatise on electrochemistry. 

When two lead elements are im- 
mersed in a solution of dilute sulphuric 
acid (H,SO,) and a current is made to 
pass through these elements for a long 
period of time, a chemical change 
takes place, one element becoming pos- 
itive and the other negative. If the 
charging current is stopped, and the 
battery is connected to a circuit, en- 
ergy 1s reproduced in the form of an 
electric current, flowing opposite in 
direction to that of the original charg- 
ing current. During the process of 
charging the cell, one of the lead ele- 
ments is transformed to lead peroxide, 
while the other is changed to porous 
or sponge lead. The first is termed 
the positive plate, and the latter the 
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negative. On discharging the cell a 
reverse chemical process occurs, tend- 
ing to bring the lead plates to their 
original condition. 

When fully charged, the density of 
the electrolyte is at its maximum, 
which should be about 1.2. As the bat- 
tery discharges, its density continues 
to decrease, until it reaches a density 
of about 1.15 to 1.135, which latter is 
the lowest point that a station battery 
should be allowed to reach in prac- 
tice. Observe the upper curves in Fig. 
1, showing the variation in density 
with reference to the time in hours. 

The potential variation indicated in 
the lower curves shows that the volt- 
age at the beginning of charge in- 
creases rapidly from about 2 volts to 
2.2 volts, after which its increase is 
more gradual until the end of charge, 
where it again rises rapidly. On dis- 
charging the voltage falls, as seen in 
the lower curve. 

The usual method of rating a storage 
battery is on a basis of ampere-hours, 
the normal length of time of discharge 
being eight hours. 

The method of rating for different 
periods of time is approximately as 
follows: 

Discharge rate of 8 hours = X am- 
peres, or 8-hour rate. 

Discharge rate for 3 hours = 2. am- 
peres. 

Discharge rate for 1 hour = 4X am- 
peres. 

Discharge rate for 20 minutes = 8X 
amperes. 

Efficiency.—The efficiency of a stor- 
age battery is necessarily the same as 
the efficiency of any other piece of 
electrical apparatus, and is equal to 


the watt-hours output, divided by the 


watt-hours input. 

A battery is sometimes reckoned on 
the ampere-hour efficiency, which 
shows a higher figure than the watt- 
hour efficiency. This is due to the fact 
that the ampere-hours do not take into 
consideration the potentials, either m 
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charging or discharging. Hence the 
true energy is lost sight of. 

The watt-hour efficiency of a storage 
_battery, when based upon a discharge 
to 1.8 volts per cell, may be nearly 
eighty per cent. A higher efficiency 
is obtained from a battery which floats 
on a system and never fully discharges, 
that is, where the load fluctuations are 
rapid, and the current is comparatively 
small, In such cases the efficiency 
may reach ninety-two per cent. _ 

A lead storage battery should never 
be allowed to discharge below 1.8 volts 
per cell on a normal discharge. This 
is on account of the fact that the lead 
sulphate which forms on the plates 
gradually becomes denser, preventing 
more and more the passage of current 
and permanently reducing the capac- 
ity of the battery. When sufficiently 
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penses. Such cases are those in which 
the plant operates only a portion of 
the day, or else has a very small load 
most of the time. The lighting load 
is a peak which demands considerable 
energy during a comparatively short 
period. 

It is evident that the generating 
equipment for a plant of this kind, if 
considered alone, would require a ca- 
pacity based upon the peak load. With 
the addition of a storage battery, the 
size of the generating equipment may 
be greatly reduced, since only a little 
over the average daily load need be 
considered. This average load would 
be much below the average of the peak 
itself, thus giving ample opportunity 
to charge the battery at a low rate 
and allowing the latter to carry part 
of the peak and all of the past-mid- 


FIG. 1.—CHARACTERISTIC DENSITY AND VOLTAGE CURVES. 


dense, this sulphate is a white sub- 
stance and is almost a perfect non-con- 
ductor. If any considerable quantity 
of it is permitted to form, it is appar- 
ent that great difficulty is experienced 
in bringing the battery back to normal 
condition, since the current cannot be 
made to flow through the sulphated 
portions. Sulphating is a very com- 
mon symptom of deterioration, and 
ean be seen in almost any vehicle bat- 
tery which has not been used care- 
fully. 

(b) Application of batterics to iso- 
lated plants.—In many isolated light- 
ing plants a storage battery may affect 
a material saving in operating ex- 


night load. All machinery would be 
shut down during the latter period. 

A typical ease will make this clear. 
Consider a plant used almost exclu- 
sively for lighting and whose day load 
is only about ten per cent of its even- 
ing peak; assume that the maximum 
load is 225 kilowatts and that the load 
during the lighting period (from 5 to 
12 p. m.) averages 150 kilowatts for 
the seven hours, 

The generating equipment without 
a battery would require a capacity of 
at least 225 kilowatts; for eleven hours 
it would operate on less than ten per 
eent of maximum loads; for six hours 


after midnight if would have only 
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three to five per cent of maximum load. 
A large and a small engine would evi- 
dently be needed. With a battery the 
size of the generating equipment 1s 
very much cut down. Thus if the en- 
gine is to operate for eighteen hours, 
only an eighty-kilowatt generator is 
necessary. If the engine is to run only 
fifteen or twelve hours a somewhat 
larger battery and generator are need- 
ed. In any case, the generating unit 
operates at full load throughout. If no 
battery were installed, two engine 
units would be needed as well as 
nearly three times the boiler equip- 
ment, if steam were used. However, 
if the engine shuts down for six to 
twelve hours, a reserve unit is not nec- 
essary, since the battery could be made 
to take the load during a breakdown. 
Even if it is advisable to employ a re- 
serve unit, both units will be greatly 
reduced in size, as compared to the ag- 
gregate of those required without a 
battery. 

The possible saving to be considered 
in a plant of this nature requires very 
careful analysis. It will sometimes be 
found that the first cost is higher when 
considering the battery, than in a 
plant of the same output without a bat- 
tery. The annual interest charges and 
operating expenses added together 
should always be less with the battery 
than without it. Otherwise the battery 
would be an unnecessary addition, ex- 
cept for purely emergency purposes. 

In the plant just considered the 
boiler equipment is reduced over six- 
ty-seven per cent. The engine capac- 
ity is reduced to the same extent. This 
means both a low first cost and de- 
creased maintenance charges on the 
generating equipment. Against these 
advantages there are: first, a specially 
constructed battery-room, containing 
an expensive battery, and hence an in- 
ereased cost of the building; second, 


added maintenance on the battery. 
(To be continued.) 
—— 
Improving an Argentine Plant. 
The Rosario Electrie Light Company, 
a British corporation at Rosario in the 
Argentine Republie, will spend over 
$1,000.000 iniprovi:g and extending the 
service. A new plant will be eonstruet- 
ed to be completed this year and capa- 
ble of producing 30,000 horsepower, It 
will be equipped with modern turbo. 
generators. New cables will be laid to 
the most important suburbs: 
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ELECTRIC RIC LIGHTING. 


ILLUMINATING G ENGINEERING 


BRITISH PRACTICE IN THE CON- 
VERSION OF STREET GAS 
FITTINGS. 


BY FRANCIS H., DAVIES. 


In England the present is a time of 
great activity in street-lighting mat- 
ters. Competition between the gas and 
electric-lighting interests has never 
been so keen, and although the former 
have achieved a measure of success 
with high-candlepower units in compe- 
tition with the arc they are steadily los- 
ing ground to the tungsten lamp in 
low-candlepower and side- street light- 


FIG. 1. 


ing. The determination with which the 
fight is being carried on lends more 
than ordinary interest to the methods 
adopted by the electric-light companies, 
which, so far as incandescent lighting 
is concerned, are exemplified by the ac- 
companying illustrations. 


In almost every case it is not a ques- 
tion of installing new posts and fittings 
complete, but rather, one of converting 
gas posts and lanterns. The latter are 


FIG. 2. 


seldom well designed from the illumi- 
nating point of view, but as prices are 
so cut and economy is the order of the 
day it is in most instances necessary to 
retain as much as possible of the gas 
equipment and so minimize capital ex- 
penditure. Hence, a very considerable 
demand has sprung up for conversion 
fittings, of which the illustrations are 
typical. 

Fig. 1 represents what is probably 
the earliest type of conversion fitting. 
It was first used in Brighton some 
twelve or thirteen years ago, and it is 
still one of the most popular and ef- 
fective arrangements. The reflector, 
which is supported on a rod fitting into 
a socket as shown, is double concave 
and made of enameled or painted zine. 


According to taste it may have either 
a bright or a white matt surface, al- 
though from the lighting point of view 
the latter is certainly preferable owing 
to the improved distribution of light 
which results. It is customary in some 
cases to whitewash these reflectors pe- 
riodically, and this course is quite effi- 
cient and cheaper and quicker than 
painting. The enameled reflector pos- 
sesses the advantage of retaining a 
good surface for a longer time and it 
looks better in daylight, but otherwise 
it is not so effective and the matt sur- 
face is more frequently used. With this 
fitting the conversion commences at the 


FIG. 3. 


top of the post which is capped by a 
socket carrying the switch and four- 
armed frog. The ends of these arms 
are slotted in such a manner as to allow 
of considerable variation in the fixing 
studs of the lantern, and thus any of 
the very numerous makes and types can 
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be accommodated. In effecting the 
conversion the gas lantern is first re- 
moved from its own frog, which latter 
is then taken down and replaced by the 
socket, switch and special frog. The 
original lantern is then fixed to the lat- 
ter and the internal fittings are wired 


up and put into position. Under no 
circumstances can the interior fittings 
be erected out of vertical line with the 
lantern, the ugly effect of which has to 
be particularly guarded against in all 
conversion work. 

Fig. 2 shows another very general 
pattern and: one which is better suited 
to the tungsten lamp. The Y-piece 
which is shown carrying the lamp hold- 
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line, and on the whole it makes a very 
neat job. In some cases the lamps are 
earried higher than shown in the illus- 
tration with the result that no part of 
the cap or holder is visible. This is gen- 
erally considered an improvement from 
the illuminating point of view, and the 
appearance is certainly better. 

Figs. 3 and 4 illustrate two types 
somewhat similar to each other, but 
quite different from the foregoing. 
They are used where it is especially de- 
sired to concentrate the light up and 
down the street, and in this the ellip- 
tical silvered-glass reflectors are very 
successful. They are of the type which 
consists of a double wall of glass sil- 
vered inside and sealed up so as to be 
airtight. Fig. 3 is used in connection 
with tungsten lamps only, and Fig. 4 is 
designed for tantalum or low-candle- 
power lamps. The diagram, Fig. 5, 
shows the results obtained with this 
latter reflector when fitted with two 16- 
candlepower lamps. The design is such 
that the efficiency of lighting is in- 
creased about 200 per cent as compared 
with a Jantern having no reflectors. It 
will be seen from the diagram that the 
two 16-candlepower lamps, instead of 
giving a mean of 32 candlepower, give 
a maximum of 80 and a minimun of 32 
candlepower, or a mean of about 60 
candlepuwer. In order to understand 
how the employment of properly de- 
signed reflectors of suitable sizes can 
produce such results, it is only neces- 
sary to remember that in street lighting 
with plain lamps and no reflecting sur- 
face, all the light rays directed above 
the horizontal and most of those falling 
into the half of the lower hemisphere 
occupied by houses and land adjacent 
to the footpath, are wasted. In other 
words, when the source of light gives a 
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terests is the reflector, which, owing to 
the heat and corrosive effect of gas can- 
not be utilized effectively by their op- 
ponents. This is now thoroughly re- 
alized, and hence reflectors are playing 
a very important part in the battle be- 
tween the two systems of lighting. 


In Fig. 6 is illustrated a three-light 
conversion fitting designed for central 
positions where a comparatively high- 
candlepower is required. It is very ef- 
fective, and there are a large number 
of these and similar types in use. The 
spun-metal hood and reflector are car- 
ried on a piece of pipe which is at- 
tached to the top of the switch box by 


means of a socket and nipple. This pipe 
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FIG, 5.--DISTRIBUTION OF ILLUMINATION INSTREET WHEN USING SPECIAL REFLECTORS. 


ers in Fig. 1 is inverted, and the re- 
flector, also of the double-concave type, 
is supported by a projection from its 
top. It is equally impossible for this 
fitting to be erected, or to get out of 


practically even spherical] illumination 
the upper hemisphere and about half 
the lower hemisphere are wasted unless 
suitable reflectors are employed. The 
best weapon of the electric-lighting in- 


does not cast a shadow as it is so placed 
as to coincide with one of the corners 
of the gas lantern. The same fitting 
may be used without the lantern. It is 
frequently used in this form with a sin- 
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gle lamp, as the construction of the 
hood renders the whole absolutely wa- 
ter-tight. 

In the course of a short article it is 
impossible to illustrate or even to men- 
tion more than a few of the leading and 
most characteristic methods of conver- 
sion. Most of the best class of fittings 
have been dealt with above, but there 
remain many others of a comparatively 
rough and ready nature which are in 
extensive use in the less important 
towns. 

A good instance is afforded by one 
large suburb of London throughout 
which the bulk of the gas lanterns have 
been converted by the simple expedient 
of removing the burner and fixing in- 
ternally across the top of the lantern a 
piece of wood from which a tungsten 
lamp is suspended. Lead-covered wir- 
ing is run in one of the corners of the 
lantern, and the whole job is as cheap 
and simple as possible. No reflectors 
are used, the ordinary white opal top 
panes of the lantern serving very well 
instead. 

In another method the gas lantern 
and frog are removed entirely and their 
place taken by a curved piece of barrel 
terminating in a plain enameled-iron 
circular reflector. This latter is not of 
the .rdinary conical shape, but is 
disned at the center, and is fixed to 
the iron barrel in such a manner that 
it entirely covers the lamp socket. The 
lamp is unprotected, but the arrange- 
ment is quite water-tight. 


—_—_—___—_->-o-e——__—_—_ 
Portable Electric Lamps for Mines. 


Substantial progress is being made 
in Europe in the use of portable elec- 
tric lamps in mining. No less than 
eight firms are now manufacturing 
more than seventeen varieties of these 
lamps in Germany alone. The entire 
German outfits, including the lamps 
proper, and the lead accumulators 
which furnish the power, ordinarily 
weigh only 2.4 to 6.2 pounds. The dif- 
ferent lamps burn from 4.5 to 23 hours. 
The cost of maintenance has been esti- 
mated at about five cents per kilowatt- 
hour. 

The widest use of these lamps at 
present is in mine-rescue undertakings. 
Some of the lamps, however, are adapt- 
ed to general mine work; and investi- ` 
gations now in progress will greatly 
extend the last mentioned application 
of these conveniences. 
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New York Section, Illuminating Engi- 
neering Society. 

The unusual happened at the meet- 
ing on February 9 of the New York 
Section of the Illuminating Engineer- 
ing Society, for the attendance was 
double that of the usual number. The 
meeting was preceded by a beefsteak 
dinner at the Castle Cave Restaurant, 
which may account for the gathering 
numbering nearly 100. 

Needless to say the various speakers 
were in a happy vein in keeping with 
their appearance in aprons. A. H. 
Elliott, the chairman, called upon 
Henry Hornbostel, whose topic was 
“Light and Architecture.” His re- 
marks included the architect’s trou- 
bles, the last being the lighting-effi- 
ciency engineer. He showed that the 
general public is just beginning to real- 
ize the possibilities of artificial light- 
ing and in the greatest effects so far 
obtained such as in motion-sign light- 
ing the question of efficiency was not 
considered at all. He predicted that 
the lighting fixture is doomed to go 
as improvements in light sources con- 
tinue. 

Mr. Barber brought out most agree- 
ably, but forcibly as well, the fact that, 
even though the public takes many 
things of great magnitude for granted, 
the engineers should endeavor to pro- 
duce results which would be of a more 
permanent character and he cited many 
instances of buildings costing millions 
with a life of less than ten years. 


Bassett Jones stated that buildings 
must be lighted to be seen, and to be 
seen correctly they must be lighted cor- 
rectly. It is the function of the archi- 
tect to conceive and of the illuminating 
engineer to execute the lighting effects. 
Both have their field and by the very 
nature of things the time is coming 
when the architect will hand this por- 
tion of the work to others just as he 
has other portions. 

Mr. Moore spoke of the advantage of 
large sources of low intrinsic brilliancy. 
Others entering the discussion were 
Messrs. Elliott, Holden, Lansingh and 
Voorhees. 

The next meeting will be pre- 
ceded by an inspection of the lighting 
in Gimbel Brothers’ large department 
store. A paper on this subject will 
form the chief topie of the meeting, 
Which will be held on March 9, and 
should prove very interesting. 
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Illuminating Engineering Convention 
in Chicago. 

The Council of the Illuminating En- 
gineering Society has accepted the 
earnest invitation of the officers of the 
Chicago Section and of several Chi- 
cago civic and technical bodies to hold 
the next annual convention in Chicago. 
The convention dates have not yet been 
determined, but will probably be in 
the latter part of next summer or 


early in fall. 
em a 


Publication of Lectures on Illuminating 
Engineering. 

It is announced by Johns Hopkins 
University that orders for the lectures 
which were delivered last fall in con- 
nection with the convention of the Il- 
luminating Engineering Society should 
be received before March 15. The lec- 
tures fill two volumes and the price has 
been fixed at $4.00, by subseription 
only. 

——e 
Hydroelectric Enterprise in Brazil. 

The Rio de Janeiro Government has 
resolved to grant the Bracuhy Falls 
and Metallurgical syndicate the rights 
for the exploitation of the hydraulic 
force of the falls of the River Bracu- 
hy, in Angra dos Reis, to be applied 
to the development of various indus- 
tries, but especially mining and the 
manufacture of iron. 

The Falls of Braecuhy are 880 me 
ters in height; and the estimate of 
power available, without dams, gives 
24,000, and with dams, 100,000 horse- 
power. 

This new establishment is to be 
erected in Angra dos Reis, in the south 
of the State, near the property of the 
Compagnie Sucriere d’Angra.—Brazi- 
lian Review. 

————_s---o—___—_ 
Detection of Tungsten. 

The principal minerals of tungsten 
are tungstates of iron, manganese and 
calcium; more rarely of lead. Tung- 
sten trioxide is a bright yellow pow- 
der, which is almost insoluble in hy- 
drochloric or nitric acids; hence by 
boiling the suspected mineral with hy- 
drochloric acid, the presence of tung- 
sten may be detected by the appearance 
of the bright yellow precipitate. With 
the addition of metallic tin or zine the 
trioxide is further reduced, the lower 
oxides showing successive colors of 
blue to brown. 
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NATIONAL INDEPENDENT TELE- 
PHONE ASSOCIATION. 


ANNUAL CONVENTION IN CHICAGO, FEBRU- 
` ARY 8, 9 anp 10. 


The fourteenth annual convention of 
the National Independent Telephone 
Association was held at the Hotel La 
Salle, Chicago, on February 8, 9 and 
10. The convention was one of the 
most successful ever held by the Asso- 
ciation and in point of attendance 
alone was practically unequalled, there 
being over 500 delegates registered. 
The exhibits of telephone, supply and 
manufacturing companies occupied the 
seventeenth and eighteenth floors of 
the hotel. The convention sessions 
were held in the two large banquet 
halls on the nineteenth floor. As usual 
the convention concerned itself mostly 
with questions of public policy in the 
telephone industry and rather less at- 
tention was given to the technical de- 
tails. A number of technical confer- 
ences, however, were held, at which 
the latter features received some con- 
sideration. 

The first session of the convention 
was opened by President Frank H. 
Woods, of Lincoln, Neb., on Wednes- 
day morning. Assistant Corporation 
Counsel H. W. Hayes, of the City of 
Chicago, on behalf of Mayor F. A. 
Busse, welcomed the Association to the 
city. In speaking of competition, he 
referred to the telephone system of the 
Illinois Telephone & Telegraph Com- 
pany, which is now being completely 
rehabilitated, and is already in oper- 
ation, although the company is not 
under obligation to begin service until 
June 1, when 20,000 telephones are to 
be in use. On behalf of the city he 
thought that this new telephone sys- 
tem was going to prove of great value 
in bettering the telephone service in 
Chicago. He also referred to the Chi- 
cago Telephone Company’s appeal to 
allow a sufficient surplus in order that 


it may fight this authorized competition 
of the Independent company. 

In responding on behalf of the As- 
sociation, Judge N. G. Hunter, of Wa- 
bash, Ind., paid an eloquent tribute to 
the greatness and progress of Chicago. 
He said that the completion of the new 
Independent system in that city will 
bring connection with over 1,000,000 
telephone stations within a radius of 
200 miles during the next year. These 
Independent stations have not yet en- 
joyed communication with the western 
metropolis. Judge Hunter stated that 
the Independent movement in teleph- 
ony represents now about 4,000,000 sta- 
tions as a result of a growth of less 
than fifteen years. The Independent in- 
terests as heretofore seek only fair 
competition and a fair opportunity to 
conduct their business. In order to 
combat the efforts of the vested inter- 
ests he advised the Independent men 
that they ‘‘must hang together or hang 
separately.” 

The annual presidential address was 
then read by President Woods. 


Mr. Woods’ address was concerned prin- 
cipally with questions of public policy. He 
stated that the Bell interests had originally 
allowed competition in the telephone field, 
but later they had sought to stifle it. In a 
large part of the field, however, telephone 
competition is still rife. He believes that 
the Bell companies realize that they can- 
not control the field absolutely and there- 
fore they no longer insist on the exclusive 
use of Bel! instruments in interchange con- 
tracts. Whereas most trusts and monopo- 
lies have grown out of competition, the tele- 
phone industry has grown out of moropoly. 
Mr. Woods dwelt at length upon the con- 
trol of public utilities by state commissions. 
The commission form of regulation he re- 
garded as best when adequate powers are 
given to the commission. Twenty-two states 
have already established public service com- 
missions with fairly broad powers. The In- 
terstate Commerce Commission has just 
taken hold of the interstate-telephone busi- 
ness and all things point to a considerable 
extension of commission control. Its re- 
sults have been satisfactory in j:ractica ly 
all instances and therefore he recommended 
that commissions be established in ‘hose 
states that have not yet done so. Readjust- 
ments of rates are frequently needed. but 
they can not be obtained equitably to both 
interests except through a commission. Coni- 
missions make the stock and bond issues 
of companies reliable. They can regulate 
standards of service and control telephone 
rates. Taking up the question of physical 


connection of all telephone lines, Mr. Woods 
pointed out that through it alone can un!- 
versa] telephone service be attained. In- 
dependent telephone lines have been quite 
commonly combined to permit extensions 
of toll service, but in some localities it is 
practically impossible to establish exclu- 
sively Independent lines. Independent tele- 
phone men have always been willing to 
accomodate the public. The public now 
demands physical connection of all tele- 
phone lines. The Independent companies 
should, therefore, appeal to the commissions 
already established and to the legislatures 
of states where they have not yet been formed 
to compel physical connection by law. He 
cited the case of La Crosse, Wis., which 
has thirty-two private branch exchanges con- 
nected to both the Bell and the Independent 
systems. The value of a telephone depends 
upon the number of subscribers that can ove 
reached by it and this applies both to the 
toll and local service. Compulsory physical 
connection of competing lines permits the 
local interests to decide on the kind of 
service to be given locally, whether it shall 
be manual or automatic, common-battery or 
magneto. There are no legal reasons 
against physical connection. The Bell in- 
terests were formerly against it unless it Was 
to their profit. In conclusion Mr. Woods fa- 
vored the adoption of measured and limited 
service, and again calling attention to the ad- 
vantages of commission contro! in the tele- 
phone field he mentioned the $350,000.00 
now invested in Independent telephone com- 
panies, which deserves adequate protection 
by the government autborities. 


Secretary-Treasurer J. B. Ware, of 
Chicago, then summarized his annual 
report in which he referred to the sub- 
scription of a fund of $125,000 to 
help the Independent cause. He has 
prepared a system of card indexes of 
the 18,000 Independent telephone com- 
panies, also of leading telephone arti- 
cles that have appeared within the last 
few years. Statistical data are being 
prepared on rates and other details of 
service. In general it has been found 
that the cost of service has risen and 
rates are quite commonly too low. He 
showed this forcibly by comparing the 
Bell companies’ rates in South Caro- 
lina and Georgia with those prevailing 
on the Independent systems in Illinois 
and Indiana. The latter are consid- 
erably below those in the South for ex- 
ehanges of equal size. 

The Thursday morning session of the 
convention opened with the reading of 
a paper on ‘‘How Can Discrimination 
and Cut Rates Be Prevented?” by Man- 
ford Savage, of Champaign, Ill. An 
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abstract of this paper follows: 


Mr. Savage- contended that the best plan 
would seemingly be to have complete laws 
enforced by fair public service commissions. 
He was not in favor of an exclusive tele- 
phone commission, but rather a general pub- 
lic utility commission absolutely free from 
political influence. Many laws are already 
on the statute books which require absolute 
equality of treatment to all consumers or 
patrons of a public service corporation. Mr. 
Savage thought that municipal commissions 
would give more prompt action than state or 
federal commissions. At any rate ruinous 
competition must be prohibited as well as 
unfair combinations to stifle competition. 
Commissions must be authorized to fix max- 
imum rates as well as the minimum charges. 
The theory of governmental regulation is to 
prevent confiscation of the public and of 
the private rights. In conclusion the speak- 
er expressed his belief that compulsory 
measured service would probably solve the 
rate problem. 


J. B. Hoge, of Cleveland, Ohio, then 
presented a brief paper on ‘‘ Telephone 
Fire and Income Insurance,” in which 
he explained the formation of the Fire 
Insurance Exchange, which has made a 
careful study of insurance of telephone 
properties. He explained the methods 
of examination and frequent inspection 
which are maintained and their value 
in suggesting ways to diminish the fire 
hazard. He recommended that eighty 
per cent insurance should be carried on 
all insurable telephone property. The 
Exchange has been the means of sav- 
ing a great deal on the insurance pre- 
miums of telephone companies. He 
also spoke of the income insurance and 
of the arrangement for supplying emer- 
gency switechboards on short notice. 

This paper was discussed by B. G. 
Hubbell, of Buffalo, and Theo. Gary, 
of Macon, Mo. Both these speakers 
stated that the work of this insurance 
exchange had proved highly satisfae- 
tory and economical to its patrons. 
Moreover, it had served as a means of 
bringing Independent telephone com- 
panies together. President Woods also 
spoke briefly along these lines. 

The convention adjourned at this 
point so that an executive session 
might be held in the afternoon. 

The executive session was called for 
the purpose of discussing among the 
representatives of the members com- 
panies the negotiations that had been 
conducted between representatives of 
the banking house of J. P. Morgan & 
Company and a large number of lead- 
ing Independent telephone men. A 
great many rumors had been current 
in the newspapers respecting the ob- 
ject of these negotiations, it being fre- 
quently contended that they were un- 
dertaken on behalf of the Bell interests 
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through the Morgan house and with 
the object of merging all of the tele- 
phone systems of the country into a 
gigantic telephone trust. The object of 
these conferences had been to see if a 
common ground could not be found in 
order to eliminate many of the destrue- 
tive features of the severe competition 
that has been carried on in many sec- 
tions of the country by both the Bell 
and Independent interests. The plans 
had not proceeded far enough to per- 
mit of a final report on these confer- 
ences. The Independent representa- 
tives naturally were very cautious of 
the terms that had been offered and 
the entire negotiations are far from 
being complete. 

The final session of the convention 
was called on Friday morning, with 
Vice-President E. B. Fisher, of Grand 
Rapids, Mich., in the chair. A very 
exhaustive paper on “The Effect. of 
Compulsory Connection on the Future 
of Independent Telephone Companies”? 


was read by Theo. Gary, of Macon, Mo. 


Mr. Gary's paper, which was in several 
parts, and was accompanied by exhibits in 
the form of typical contracts, stated at the 
outset that physical connection began be- 
tween the Independent and Bell companies 
by contract and later, about 1904. by the so- 
called sub-license agreements. The latter. 
he stated, were evidently one-sided and were 
therefore generally ignored by Independ- 
ent companies. Later a form of contract was 
drawn up between the competing interests 
which was to the mutual advantage of both 
of them. It placed no limit on the kind of 
instruments to be used. Still later contracts 


.were drawn up between various Independ- 


ent companies to prohibit any alliance with 
the Bell interests and to provide exclusive 
Independent service. These latter contracts 
have been declared to be against the anti- 
trust laws by the courts of Missouri. Other 
courts, however. have sustained them. All 
forms of contract have become more liberal 
in later vears. The state laws of Oklahoma. 
Montana, and South Dakota require the 
physical connection of telephone systems 
and in fact it is now in use by about 8,000 
companies throughout the country, involving 
about 2.000,000 telephones. It is an out- 
come of the public demand for the extension 
of the service. The Independent Associa- 
tion, however, has steadily opposed the phvs- 
ical connection as it seemed to be the break- 
ing down of the barrier between sworn ene- 
mies. He cited the case of his own home 
town where he was compelled to sell his 
telephone property in order to live un to the 
professional ethics of the Independent cause. 
He thinks it was a mistake for the Inde- 
pendents to take this one-sided view of 
physical connection. He cited the opinion 
of a prominent jurist iu favor of universal 
physical connection in order to give the best 
and broadest possible service to the public. 
The public now demands regulation of pub- 
lic utilities by commissions rather than by 
competition. The speaker himself thought 
that an order from a properly constituted 
commission compelling physical connection 
would make all companies really independ- 
ent of Bell and other interests. The ethics 
of the Association have had a depressing 
effect on the industry. There has been 
an excess of sentiment and a dearth of sound 
business sense. Similerily, some fifty years 
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ago the railroads opposed the through bill- 
ing of freight. Now business would be at 
a standstill without it. There is growing a 
strong public demand for universal tele 
nhone interconnection. The Independent 
men should supply this demand, because 
soor the laws and commissions will make 
it compulsory. Commissions will have to 
decide on the technical and traffic details, 
standardization of equipment to make in- 
terchange connections feasible, and rates. 
‘They must be empowered to order such con- 
nections by right of eminent domain and 
insist on fair and equitable compensation to 
all parties. 

President Woods spoke of a confer- 
ence held with the Interstate Commerce 
Commission respecting its new powers 
over interstate telephone traffic. The 
Commission is now considering the ex- 
tent of its jurisdiction and will make 
its policy public before carrying it into 
effect. Meanwhile, companies are not 
under obligation to maintain an agent 
at Washington. 

A. A. Godard, of Kansas, presented 
a tentative report of the legislative 
committee to draft a publie utility law. 
This is being done by the committee, 
which has secured copies of ‘nearly all 
such laws now in force or pending. 
This law will provide for the creation 
of a public service commission to reg- 
ulate all utilities equitably. 

N. G. Hunter then presented a series 
of resolutions on behalf of the commit- 
tee on resolutions. These were all 
adopted unanimously. The first denied 
the statements in the press that the 
Association is dealing with the Bell or 
Morgan interests and strongly reaf- 
firmed adherence to Independent prin- 
ciples. The second advised the state 
associations and members generally to 
advocate legislation looking to the 
equitable control of publie utilities by 
properly constituted commissions, their 
establishment in states where they have 
not yet been formed and their strength- 
ening Where already formed; also that 
the ambiguities of the Interstate Com- 
merce Act respecting the Federal con- 
trol of telephone companies be recti- 
fied so as to make the Interstate Com- 
merce Commission have as full powers 
in its field as the state commissions 
have in theirs. Other resolutions 
thanked the press, the hotel manage- 
ment, W. D. Kerr and others, who had 
contributed to the suecess of the con- 
vention. 

The report of the nominating com- 
mittee was accepted and a joint ballot 
cast for the election of the following- 
named gentlemen as directors of the 
Association for the ensuing year: E. 
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B. Fisher, Michigan; H. D. Critehfield, 
Illinois; R. Valentine, Wisconsin; E. H. 
Moulton, Minnesota; Theo. Gary, Mis- 
souri; W. J. Uhl, Indiana; A. E. Bo- 
qua, Arkansas; F. H. Woods, Nebras- 
ka; F. M. Kondolf, New York; S. E. 
Ward, Ohio; L. D. Kellogg, Illinois; 
Manford Savage, Illinois; B. G. Hub- 
bell, New York; J. C. Casler, Texas; 


E. DÐ. Sehade, Pennsylvania; N. G. 


Hunter, Indiana, and W. G. Melchers, 
Michigan. These directors will meet 
on February 18 to elect the officers of 
the Association. 
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how it has found its best expressicn in the 
numerous and almost always fair-minded 
state commissions. The aim of the public 
and the utilities is the same, although fre- 
quently beclouded by misunderstandings; 
the impartial attitude and co-operative spirit 
of the commissions has made them of im- 
mense service to both the public and com- 
panies. The commissions must be consti- 
tuted of the highest personnel, must have 
ample powers and broad jurisdiction, and 
must be provided with adequate funds to 
carry on requisite investigations. l{—Sery- 
ice—In analyzing telephone service, Mr. Kerr 
pointed out its distinctive public-utility char- 
acter and responsibilty. As affecting the 
quality of the service, a wide margin of fa- 
cilities must be provided to serve all ap- 
plicants, high-grade equipment only is rce- 
quired and intelligent and prompt work 
must be done by all operatives. The cost of 
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ice, careful analysis of costs in determining 
rate schedules, observance of close economy 
in all departments, uniform accounting sys- 
tem and full publicity of reports. 


In discussing this paper G. R. John- 
ston, of Ohio, spoke of the proposed 
telephone commission bill now being 
considered by the Ohio Legislature. It 
is very comprehensive in the powers it 
confers on the commission, these in- 
cluding, among others, the power to 
regulate rates, to require good service, 
to insist on depreciation funds, to pre- 
vent competition in districts already 
well provided telephonically, to per- 
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TECHNICAL CONFERENCES. 

The three technical and operating 
conferences were held as separate ses- 
sions from the main convention gath- 
erings. These conferences were pre- 
sided over by L. E. Hurtz, of Lincoln, 
Neb. The first one was on Wednesday 
afternoon. 

Wiliam Dunton Kerr, of Chicago, 
presented the first conference paper, 
his subject being “Publie Relations of 
Telephone Companies.’’ 


Mr. Kerr's paper covered thirty closely 
printed pages and was divided into five 
parts, each a carefully prepared review of 
the subject. I—State Utility Commissions— 
Mr. Kerr traced the development of govern- 
ment control of public utilities and showed 


the service is affected by the heavy readi- 
ness-to-serve expenses which must be pro- 
vided before any service, light or heavy, can 
be given; the quality of service demanded 
also determines its cost. III—Rates.—Two 
ways of measuring the benefits of telephone 
service present themselves, one by its value 
to the users, the other by its cost to the 
producer; the former is inequitable and re- 
sults in a haphazard system of charges: the 
latier is the only fair way to deternfine a 
schedule of rates, because of the quasi-pub- 
lic nature of the service. In establishing 
rates careful consideration must be given to 
the fixed as well as the variable costs of pro- 
viding the service. IV—Efficiency and Econ- 
on.y.—In taking up this feature, Mr. Kerr 
dwelt on the various departmental activities 
of a telephone company and showed the im- 
portance of a complete accounting system to 
enable a proper analysis of income and ex- 
penses. V—Meetine Public Requirements.— 
Co-operation with the public is the keynote 
of success in public utility service. Addi- 
tional features are high-standards of serv- 


mit and regulate physical connection 
of telephone lines, ete. As to rates, he 
contended that a strict cost basis is 
difficult to use in all cases. Many fac- 
tors enter that have no immediate rela- 
tion to eost. 

Hugh T. Wreaks, of the Wire In- 
spection Bureau, New York, then read 
a paper on “Inspection of Telephone 
Wire.” 

Mr. Wreak’s paper shows forcibly the 
value of factory inspection of wire as an 
important feature in making satisfactory 
purchases. Specifications are of no value 
unless materials are inspected to see that 
they conform to the requirements. These 
tests should be made at the place of man- 


ufuacture before shipment. He then gave 
a summary of the principal practical tests 
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of braid and rubber insulation, copper wire, 
tinning, copper-steel wire, galvanized-iron 
wire and lead-covered cables. 


In the discussion of Mr. Wreaks’ pa- 
per, B. F. Wasson inquired as to the 
best kinds of iron wire for pole lines 
and for drop wires from the poles to 
the houses. He had had much trouble 
with BB galvanized wire giving way 
after three or four years of service. 
Mr. Wreaks replied that a heavier gal- 
vanizing coat should be required. The 
manufacturers would be glad to pro- 
vide it, but under the old bending tests 
of galvanized wire only a thin coat 
was permissible without cracking. As 
sharp bending is not used in practice, 
the old tests should be discarded. 


At the Thursday morning conference 
B. F. Wasson, of Clinton, Ill., read a 
paper based on his booklet of ‘‘Con- 
struction Signal Rules.’’ This gave an 
excellent and simple code of signals by 
arm movements or whistles by means 
of which linemen could save much time 
and labor and prevent misunderstand- 
ings and mistakes. 

Taking up some questions from the 
Question Box, considerable attention 
was devoted to the subject of phantom 
circuits. Geo. K. Gann, of Lincoln, 
Neb., stated that nearly onethird of 
the circuits of his company were phan- 
toms. These are found to be the best 
and least troublesome of all the cir- 
cuits. The coils in the physical cir- 
cuits cause no appreciable decrease of 
the talking efficiency. Mr. Hurtz em- 
phasized the value of phantom circuits 
and stated that a company that does 
not use them to the utmost is not get- 
ting all it can from its physical plant. 


There was also some discussion of 
the maintenance cost per telephone and 
but few present could state what this 
was, as the total costs are usually 
lumped together. About $8.50 per tel- 
ephone was given as the combined 
maintenance and operating cost in svs- 
tems of from 1,000 to 2,600 stations. 

At the conference on Friday morn- 
ing A. J. Shands, of St. Louis, Mo., 
presented a paper on ‘‘Private-Branch- 
Exchange Traffic.’’ 

Mr. Shands’ paper goes into some detail 
respecting the growth of private branch ex- 
changes and the best methods of controlling 
their traffic. Much trouble has been found 
from inexperienced or careless private oper- 
ators. The suggestion is made to have the 
operators on the payroll of the telephone 
company, or, if this were impracticable, to 
have the company’s supervisors make occa- 


sional calls on the operators to instruct them 
how to improve the service. 
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Geo. K. Gann, of Lincoln, Neb., read 
a paper on ‘‘The Handling of Special 
and Emergency Long-Distance Traf- 
fie.”’ 


Mr. Gann’s paper took up various classes 
of special service, some of which should be 
refused and others provided. The question 
of policy should be taken into account as 
well as that of profit in determining the hand- 
ling of such special service. Some classes, 
such as election returns, baseball - returns, 
etc.. are always profitably handled. Emer- 
gency service due to storms or sleet, is 
often taken care of satisfactorily by decreas- 
ing the number of circuits per operator, by 
composite telegraph and telephone working, 
and by makeshift phantoms. He again 
dwelt on the high value of phantoms and 
cited eight cases of trouble on phyhical cir- 
cuits in only two of which the phantom also 
was out of commission: in three cases both 
physical circuits were out of service and the 
phantom was still working, 


Owing to lack of time or absence of 
the authors several papers were read 
by title only. Among these were ‘‘Tel- 
ephone By-products’’ by H. H. Robin- 
son, of Detroit, Mich.; ‘‘Securing of 
30,000 Telephone Subscrihers’’ by F. 
S. Williams, of Chicago; ‘‘Specifica- 
tions for Lead-Covered, Drvy-core 
Cable’’ by L. C. Griffiths, of Louisville, 
Ky.; ‘‘ Modern Statistical Methods” by 
Chas. E. Spencer, of Chicago; ‘‘ Traffic 
Economies” by W. S. Vivian, of Grand 
Rapids, Mich. 

BANQUET. 


On Thursday evening the annual As- 
sociation banquet was held in the large 
banquet ball of the hotel. This was 
well attended. Manford Savage acted 
as toastmaster. Among the speakers of 
the evening were B. G. Hubbell, N. G. 
Hunter, W. Vischer, H. D. Critehfield. 


EXHIBITS. 


The exhibits at the 1911 convention 
were of a comprehensive character, 
representing all branches of telephonic 
equipment. They attracted a great 
deal of attention from the telephone 
men of all parts of the country and af- 
forded the latter an opportunity for 
placing many orders for the most mod- 
ern apparatus. 

Space does not permit a detailed de- 
scription of the individual exhibits. 
Among the exhibitors were the follow- 
ing :, 


American Electric Telephone Company. 
Chicago.—Magneto switchboards, telephones 
and dry batteries. 

American Electrical Works, Providence, 
R. [.—Cables. iron and copper wire. 

American Steel & Wire Company, 
cago.— Wire of all kinds. 

Anderson Electric & Manufacturing Com- 
pany.—Lock-out apparatus. 

Automatic Electric Company, Chicago.— 
Automatic telephones and svstems. 

Automatic Enunciator Company, Chicago. 
—Loud-speaking transmitters. 


Chi- 
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Baird Manufacturing Company, Chicago.— 
Pay stations, time stamps. 

Baugh Cable Clip Company, Hopkinsville, 
Ky.—Cable clips. 

Belden Manufacturing Company, Chicago. 
—Inside and weatherproof wire, tape, etc. 

Bloss, Newell W., Boston.—Randall auto- 
matic repeaters and transmitters. 

Brown (Will), Advertising Company, Min- 
neapolis.—Directory and advertising art 
shop. 

Cook, Frank B., Chicago.—Protective ap- 
paratus and cable terminals, 

Corwin Telephone Manufacturing Com- 
pany, Chicago.—Interior telephones. 

Cracraft Leich & Company, Genoa, III.— 
Telephones, switchboards and apparatus. 

Dean Electric Company, Elyria, Ohio— 
Telephone switchboards, harmonic ringers, 
etc. 

Duplex Metal Company, Chicago.—Duplex 
telephone wire. i 

Electric Appliance Company, Chicago.— 
General telephone supplies. 

Electric Appraisal & Inspection Company, 
Cleveland, Ohio.—Pyrene fire extinguisher. 

Electric Specialty Manufacturing Com- 
pany, Cedar Rapids, Ia.— Wireless cable test- 
ers. 

Electric Storage Battery Company, Phila- 
delphia.—Storage batteries. 

Ericsson Manufacturing Company, Buffalo, 
N. Y.—Telephones, switchboards, and spe- 
cialties. 

Harvard Electric Company, 
Electrical specialties. 

Holtzer-Cabot Electric Company, Chicago 
and Brookline, Mass.—Telephone parts ang 
supplies. 

Indiana Steel & Wire Company, Muncie 
Ind.—Wire and stranded conductors. 

International Gradolph Electric Company, 
St. Louis.—Long-distance transmission ap- 
pliances. 

Kellogg Switchboard & Supply Company, 
Chicago.—Switchboards, telephones and 
parts. 

Matthews, W. H. & Brother, St. Louis.— 
Guy anchors, line materials. 

Miller Anchor Company, 
“Safety” anchors. 

Monarch Telephone Manufacturing Com- 
pany, Chicago.—Switchboards, telephones, 
time-service systems and supplies. 

National Carbon Company, Cleveland, O.— 
Dry batteries. 

Naugle Pole & Tie Company, Chicago.— 
Telephone poles, 

Nilson-Dillenbeck Company, 
Electric soldering irons. 

North Electric Company, Cleveland.—Au- 
to-manual and manual switchboards, tele- 
phones and telechonometers. 

Nungesser Electric Battery Company, 
Cleveland.—Dry batteries. 

Paragon Sellers Company, Chicago.—Bat- 
teries, wire, grounding devices, supplies. 

Signalphone Alarm Company, Milwaukee. 
—Fire alarm and signal boxes. 

Specialty Device Company, 
Bierce cable sleeves. 

Standard Underground Cable Company, 
Pittsburg.—Cables and wire. 

Strombere2-Carlson Telephone Manufactur- 
ing Company, Rochester, N. Y., Chicago, Il.. 
and Kansas City, Mo.—Telephone apparatus. 
aerial and underground cable. 

Swedish-American Telephone Company, 
Chicago. — Telephones, switchboards and 
parts. 

C. M. Taylor Company, Inc., Paris, Ky.— 
Taylor tree trimmer. , 

Thompson-Leavering Company, Philadel- 
phia.—Electrical measuring instruments. 

Telephone Fire (nsurance Exchange, 
Cleveland. 

Telephony and American Telephone Jour- 
nal, Chicago. 

Valentine-Clark Company, Chicago.— Poles 
and preservation. m 

Vote-Berger Company, La Crosse, Wis.— 
Telephones and apparatus. 

Warner Electrice Company, Muncie, Ind.— 
Pole-changers, 


Chicago.— 


Norwalk, O.— 


Chicazgo.— 


Pittsburg.— 
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WINTER USES FOR ELECTRIC 
FANS. 


BY ALBERT SCHEIBLE. 


Most users of electric fans store 
them as soon as the cooler weather 
sets in, evidently assuming the fans to 
be useful only for making them com- 
fortable during warm days and nights. 
And yet a study of indoor air condi- 
tions will show that the electric fan 
really can serve a greater variety of 
useful purposes in the average room 
during the winter than during the 
summer, for the prime function of any 
fan is air-moving and the cooling ef- 
fect which we enjoy in summer is only 
one of many results obtainable from 
the air movements. Indeed, the re- 
freshing effect produced by the use of 
fans during warm weather is due only 
in part to the cooling of the skin, the 
rest of the action being explained by 
the diffusing of the air so as to dis- 
tribute the carbon dioxide and other 
products of exhalation. This dissem- 
Ination of the products of breathing 
can be accomplished about as effective- 
ly in winter as in summer by a forced 
circulation, and, even in somewhat un- 
derheated rooms, it will have a refresh- 
ing effect on the occupants if there are 
too many of these to expose each to 
such air currents as may ensue from 
the arrangement of the heating and 
ventilating devices in the room or hall. 

Of course, there is danger of expos- 
ing the occupants to unhealthful drafts 
if strong air currents are blown against 
them in rooms that are not overheated 
(7. e., not over 68 or 70 degrees Fah- 
renheit), but most electrice fans are 
easily adjusted as to the initial direc- 
tion of the air moved by the same and 
With the exception of modern theaters 
in which air passages are provided un- 
der each row of seats, most halls and 
assembly rooms when well filled need 
a forced circulation to prevent the 
stagnation of air which leads to drow- 


dustrial Power 


siness. This circulation will not al- 
ways be safely obtainable by using 
electric fans on the same wall brackets 
from which they have been doing ef- 
fective service during the summer, for 
the walls transmit so much of the out- 
side cold during the winter that the 
fans if used in their old locations are 
likely to create uncomfortably chilling 
air currents. In some cases this can 
be remedied by moving the fans to 
places on the walls just above the ra- 
diators, while in other instances they 
will need to be moved to pillars or 
other points distant from the chilled 
walls. 

In the average home or store this 
problem of air stagnation and of the 
consequent ‘‘stuffiness’’ indicating an 
improper diffusion of exhalation prod- 
ucts through the air, is too rare to re- 
quire the use of a fan. Here the elec- 
tric fan is needed in winter not for air 
purifying but for creating such air cur- 
rents as will distribute either heat or 
moisture. Thus in the average steam- 
heated room, the ordinary convection 
currents of air are too slow to create 
an even temperature, so that it is quite 
common to have the immediate vicin- 
ity of a radiator overheated while the 
opposite side of the room is far below 
the normal. In such cases it is easy 
to use an electric fan to intermingle the 
air strata and thereby distribute the 
heat more evenly. This is usually done 
by setting the fan on the floor and let- 
ting it blow the air towards the radia- 
tor, a simple expedient which should 
be more generally used in sick rooms 
where patients so often are uncomfort- 
ably cold although within five or ten 
feet of hot radiators. 

The same holds true of furnace- 
heated rooms where the air currents 
usually carry the heat unevenly to dif- 
ferent parts of the room. Here the 
fan may be set right in front of the 
floor or wall register and many a 
woman will be surprised at the com- 
fort afforded her by using a fan in this 
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way for a short time early in the 
morning. Incidentally, this also makes 
an effective method of forcing the air 
through a riser which is not getting its 
proper share of the hot air from the 
furnace, either because the furnace 


connection to it is too nearly horizon- 


tal or because the wind happens to be 
in the wrong direction. When a reg- 
ister on such a hot-air shaft refuses to 
do its duty, a fan placed in front of it 
will start the air up the shaft and usu- 
ally the fan need only be run until 
the air pipes are well warmed, after 
which the hot-air currents will con- 
tinue without artificial aid. Of course 
such a temporary use of an electric fan 
in one room or another will not be 
needed where a fan is permanently in- 
serted in the air shaft of the furnace. 
In stores the uneven distribution of 
heat is not so apt to be bothersome as 
in residences, but the coating of win- 
dow panes with a film of frost or of 
moisture interferes seriously with the 
business-drawing powers of the store 
windows. As this coating forms only 
because the glass is so much colder 
than the air in the store, the remedy 
consists in simply blowing a current of 
hot air against the panes long enough 
to warm and dry them. While this 
same frosting or dimming of the win- 
dow panes in a home is not objection- 
able from a commercial standpoint, it 
is serious in other ways, as the mois- 
ture thus deposited must be taken from 
the air of the room which is thereby 
robbed of a part of its humidity. In 
summer the open windows permit a 
much greater exchange of air with the 
outside, allowing the moisture content 
of the rooms to average more nearly 
normal in climates like those of Chi- 
cago or New York, but this is not feasi- 
ble in winter and in most homes the 
air during the cooler months is so far 
below the normal in its humidity as to 
tend towards pneumonia and allied af- 
fections. This already dry air is made 
still less healthful when it is allowed 
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to deposit part of its moisture on the 
window panes, hence any method of re- 
distributing the moisture through the 
air of the room will improve its health- 
fulness. Here, as in the stores, the de- 
posit on the windows is soon removed 
by letting the fan blow against the 
lower panes, for which purpose the fan 
may need to be placed on a chair or 
table. 

Then if such a brief use of an electric 
fan will restore the humidity of the air 
to its former meager proportion, why 
not use the fan for diffusing added 
water vapors so as to bring the mois- 
ture content of the air up to a health- 
ful normal? Most users of steam or 
hot-water radiators know that the use 
of water pans in the arid rooms is dis- 
gustingly ineffective, largely for the 
reason that the air moves over the sur- 
face of the water at a very slow rate. 
Any forced circulation of this air, al- 
lowing more of it to absorb moisture, 
will increase the humidity of the air in 
the room. Even where air moisteners 
are attached to the radiators, a forced 
current of air through the same may 
be advisable whenever the humidity in 
the room falls too low. At present, 
even our hospitals are paying too little 
attention to this important question of 
humidity, being partly excused by their 
not finding simple and = dependable 
means for judging the same. But the 
gradual rousing of physicians to the 
necessity of proper air moistening, 
should count before another winter is 
over and should induce a much more 
extensive use of electric fans during 
the cooler months. 

It will be noted that most of these 
winter uses of electrie fans imply their 
being placed either on the floor or close 
to the same, while for their summer 
functions they are generally located 
high on the walls. To facilitate such 
a low placing of the fans and to avoid 
the necessity of long cords, it may be 
advisable to provide special outlets 
(preferably flush wall receptacles) near 
some of the radiators or registers. For, 
With such varied and important winter 
uses for the portable eleetrie fan, why 
should we not plan our house wiring to 
accommodate the same, thus allowing 
us to profit all the year round by the 
service of the low-priced but efficient 
device which too long has heen unfairly 
restricted in both the time and the 
range of its helpfulness? 


Electric Locomotives for Panama 
Canal. 

Bids recently invited on material for 
a rack railway to be constructed along 
the lock walls of the Panama Canal 
will be followed shortly by a eall for 
proposals on the construction of a num- 
ber of electric locomotives of unique 
design which will be used for towing 
vessels through the locks. The machine 
as designed consists of three parts. 
Two of these, the front and rear sec- 
tions, wil] be mounted upon rigid four- 
wheel trucks, each one of which is 
driven by an independent motor con- 
trolled from either end of the machin- 
erv. The middle section is connected 
to the two tractive elements by uni- 
versal joints, and is equipped with a 
ship-drum towing windlass and hawser, 
so that the line may be veered and 
hauled at pleasure without any motion 
of the locomotive along the track. In 
towing, the locomotive derives its trac- 
tive effeet from one of the end elements 
through a pinion engaging a shrouded, 
semi-suppressed rack anchored in the 
coping. The side-pull of the hawser is 
taken up by horizontal thrust wheels 
which bear on the side of the track. 
The current for the operation of the 
locomotives will be taken from under- 
ground eireuits. The maximum pull 
on the tow-lme is fixed at 25,000 
pounds, at which force a frietion coup- 
ling will relieve further strain. The 
eentral racks are to be provided only 
on the towing tracks and inclines. On 
the level portion of the return tracks 
the locomotives will run by friction on 
the side rails after the fashion of the 
ordinary eleetrie railway. 

In towing a vessel through the locks 
a number of these locomotives will be 
employed, varying as the size of the 
vessel. The typical case will require 
four machines, two ahead, one on each 
wall, imparting motion to the ship, and 
two astern, one on each wall to aid in 
keeping the vessel in a central position 
and to bring it to rest at the proper 


point inside the lock chambers. In 


passing vessels up through the locks, 
the forward locomotives will elimb up 
the inclines of the walls to the level of 
the next lock ehamber while the water 
levels are being equalized, and will not 
be required to exert towing effort while 
doing so. 

In the aeecompanyving illustration is 
shown a plan view, and side and end 
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elevation of this locomotive. The speed 
when towing will be two miles per hour 
and five miles per hour when returning. 
The speed of the slip drum when tow- 
ing will be ten feet per minute and 200 
feet per minute when idle. The motor 
equipment comprises two seventy-five- 
horsepower motors running at 500 revo- 
lutions per minute, for driving units; 
one seven-and-one-half-horsepower mo- 
tor operating at 750 revolutions per 
minute for the slip drum at ten feet per 
per minute; and one two-horsepower 
motor, operating at 750 revolutions per 
minute, for the slip drum at 200 feet 
per minute. The starting torque for 
each of the seventy-five-horsepower 
motors at one foot radius is 1,150 


pounds. 
———_-_—~»--—_______ 
Electrically Driven Plate-Shearing 
Machine. 


An electrically driven plate-shearing 
machine has been installed in Zeltwig, 
Styria, which will cut cold-steel plates 
two centimeters thick, making six cuts 
per minute on sheets 150 centimeters 
wide. 

A special feature of this shearing 
machine is that the slide carrying the 
shearing tool is operated from oscillat- 
ing levers mounted outside the vertical 
standards, this doing away with the 
usual crank-shaft, the crank-pins oper- 
ating the levers being fixed on the outer 
ends of the operating shaft. The slide 
holding the shearing tool and the levers 
are steel castings: the latter balanee the 
cutting-tool holder in such a way that 
it can remain in its highest position; a 
safety brake is also provided for the 
machine, 

Two holding-down devices, operated 
by eceentries and levers cast in steel, 
serve fo secure the plate upon the 
table while cutting is proceeding. The 
machine is direct-coupled to a fifty. 
horsepower electrie motor; it weighs 
$3,000) kilograms (over 36 tons).-— 
Enginering. 

—- -o 
Electric Forges. 

In adapting eleetrie power to forges 
the driving motor is directly connected 
to an all-steel fan that runs at 1.700 
revolutions per minute. The motor and 
fan ease are mounted on a bracket fast- 
ened to one of the rear legs. The only 
Wiring necessary is a plug connection 
to a lamp socket, if the forge be port- 


able. 
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FINANCIAL REPORTS OF ELEO- 
TRICAL COMPANIES. 


HUDSON & MANHATTAN RAILROAD. 
The New York Public Service Com- 
mission has issued a report of the Hud- 
son & Manhattan Railroad Company 
for the quarter ended September 30, 


1910, compared as follows. 
1910 1909 


Total operating revenue....$ 567,137 $ 374,400 
Net operating revenue...... 328,349 178,313 


THIRD AVENUE RAILROAD. 
The New York Public Service Com- 
mission has issued a report of the re- 
ceiver of the Third Avenue Railroad 
Company for the quarter ended Sep- 
tember 30, 1910, compared as follows: 


1910 1909 
Total operating revenue..... $ 918,082 $ 821,132 
Net operating revenue...... - 488,981 406,082 
*Surplus after deducting 
charges and taxes and 
credit other income....... 318,419 280,885 


*Interest permanently defaulted is not de- 
ducted. 


UNITED TRACTION COMPANY 
The report of the United Traction 
Company, (Albany-Troy) for the quar- 
ter ended September 30, 1910, com- 
pares as follows: 


1910. 1909. 

Total operating revenue........ $572,715 $554,361 
Total operating expenses....... 344,246 312,804 

Net operating revenue....... . 228,469 241,557 
Taxes accrued ...........000-.. 33,000 33,000 

Operating income ........... 195.469 208,557 
Non-operating income .......... 50,121 50,035 

Gross income ................ 245,590 258,692 
Total deductions from gross in- 

COME sta raae ee a oe bans 98,986 94,733 

Net corporate income........ 146,604 163,859 


AMERICAN DISTRICT TELEGRAPH. 
The American District Telegraph 
Company, of New York has issued its 
report for the year ended December 
31, 1910. The income account com- 
pares as follows: 


1910. 1909. 
Revenue from all sources...... $580,008 $549,225 
Expenses, all class............. 491,503 464,661 
INGE opccteeantayss ea e de hee t 788,504 84,563 
Dividends 6sk6 ook dos chee sd sess: 76,888 76,888 
SUPDPIUS wor Seid stn, cack ween oe, 11,616 7,675 
Miles of wire...............66.. 1,664 1,612 
OTN COS ig oie oh cc ela eh. cs 79 80 
Instruments ,..................6. 36,466 35,875 
tEqual to 2.3 per cent earned on $3,844,700 


capital stock compared with 2.2 per cent earned 
last year. 


TORONTO RAILWAY COMPANY. 
The Toronto Railway Company has 
issued its report for the year ended De- 
cember 13, 1910. The income account 


compares as follows: 


1910. 1909. 


CATOSS- neroian i e $4,377,110 $3,926,828 
Operating expenses ........ 2,237,182 1,995,914 
Nët oils esau eaeu ooo bie tena eS 2,139,928  1,930.914 
Charges 2 2di0steeekess orewe 1928 ,768 838,532 
SUTPIUS «oes tb cco eg ea *1,211,160 1,092,382 
Dividends 2646 bices Jicb eles 569,000 560,000 
SUPplUS yess renee ses eee 651,160 632,382 
Conting account sais ceeee sa Cates ns 150,000 
P. & L. surplus..........-. 651,160 382,382 


+Includes payment of city’s percentage, $727,- 
480 in 1910, also paving charges, taxes, ete. 

*Equal to 15.15 per cent earned on $8,000,000 
capital stock, comparing with 13.65 per cent 
earned on same stock last year. 
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PHILADELPHIA ELECTRIC, 
The Philadelphia Company and affil- 
lated corporations report for the nine 
months ending December 31, 1910, as 


follows: 

Gross earnings ..............c cee eeeeee $14,679,391 

Expenses and taxes ..... pasa enna alate anes as 8,349,310 
Net Carning so 56562644 seu wack aes 6,330,081 

Other income ...ccscccccccccccccvecsne 178,703 
Total income ..........cccee cece eeeee 008,784 


Net income > 2 625se8 6 68s Hed oe c ee Rees 2,837,173 
Improvements, betterments, extensions, 

etC eet ad ge Gare 2 oa. ar teas Br atacand 570,568 

Surplus oeroceaan tas em eds aN 2,266,605 
Proportion due to other owners of com- 

mon stock of affiliated corporations.. 2,397 

Available for Philadelphia Co........ 2,264,208 


Items representing transactions between com- 
panies have been eliminated in this report. 


TWIN CITY RAPID TRANSIT COMPANY. 

The Twin City Rapid Transit Com- 
pany has issued its pamphlet report for 
the year ended December 30, 1910. The 
income account compares as follows: 


1910 1909 
COPOSS aooaa e iaaa a ou ee $7,531,649 $6,969,776 
Expenses cesce. ok Oar sed oc nn 3,667,702 3.294,627 
Net S ek Gee ci Sahay ule ny 3,863,946 3,675,149 
Interest and taxes.......... 1,466,394 1,466,527 
Surplus <o.55s4 6:5. peace Sc Sie Sores 2,397,552 2,208,622 
Dividends .............. ..... 1,416,000 1,265,250 
Surplus ..esspesasssese.. .. 981,552 943,372 
App. fOr Pen...esesssssenn. 736,000 703,000 
MUL PLUG: nscite Seow 6 Adc ec 245.552 240,372 


per cent on the $20,100,000 common as compared 
with 9.94 per cent earned on same stuck previous 
year. 


LAKE SHORE ELECTRIC RAILWAY. 
The Lake Shore Electric Railway 
System reports for the month of De- 
cember and twelve months ended De- 
cember 31, compared as follows: 


10 
Gross earnings ............. $ 95,570 $ 89,062 
Expenses and taxes......... 52,640 47,754 
December net ............ 42,930 41,307 
Interest <3 cio ka bide eens 34.702 35,011 
December surplus ........ 8,227 6,296 
Twelve months’ gross....... 1,296,111 1,109,083 
Expenses and taxes......... 632,532 586,184 
Twelve months’ net....... 573,578 §22,899 
Interest o4 coe uis bo tyes on cate 417,049 414,950 
Twelve months’ surplus.. 156,528 107,949 


METROPOLITAN STREET RAILWAY. 
The New York Publie Service Com- 
mission has issued a report of the re- 
ceivers of the Metropolitan Street Rail- 
way Company, for the quarter ended 
September 30, 1910, compared as fol- 
lows: 


1910 1909 
Total operating revenue... $3,444,582 $3,370,955 
Net operating revenue...... 1,421,611 1,282,597 
*Surplus after deducting 
charges and taxes and 
credit other f{ncome....... 598,355 339,979 


*Interest 


permanently defaulted is not de- 
ducted.. ; 


BROOKLYN RAPID TRANSIT. 

The New York Public Service Com- 

mission has issued a report for the 

lines comprising the Brooklyn Rapid 

Transit System, for the quarter ended 

September 30, 1910, compared as fol- 
lows: 


1910 1999 
Total operating revenue....$6,016,891 $5,773.439 
Net operating revenue...... 2,753,472 2,534,519 
Surplus after deducting 
charges and taxes and 
credit other income....... 936,850 766,647 


In the ahove statement inter-company trans- 
actions involving duplications have not been 
eliminated, 
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NASHVILLE RAILWAY & LIGHT. 
The Nashville Railway & Light Com- 
pany reports for the year ended De. 
cember 31, 1910, compared as follows: 


1910. 1909, 
Gross Raed ssi E EEEE. $1,832,465 $1,724,380 
Expenses and taxes ....... 1,030,016 1,013,883 
OU. Howse s e aaa oa 802,438 710,497 
Interest ....... ease E ~ 402,426 394,353 
Balance ...... Seteabae ees 400,012 316,144 
Depreciation ...... sanina Ei 54,860 51,513 
SÜTDPIUS oi6sas cess cu de kdun 354,151 264,681 
Miscellaneous revenues, 
transportation, profit and 
OSI urease eea . ordei ouad 
Burplus ...sossssssnss.o eee 845,151 264,631 
Preferred dividends ....... 125,000 125,000 
Surplus ..esssasessnronn.n 220,1561 189,631 


*Equal to 5.5 per cent on $4,000,000 common 
stock, 


PUBLIC SERVICE CORPORATION. 

The Publie Service Corporation of 
New Jersey has made a report to the 
New York Stock Exchange of the com- 
bined income account of all companies, 
including Publie Service Corporation, 
for the year ended December 31, 1910, 
which compares as follows: 


1910. 1909. 
*Gross revenue .......... $29,205,194 $26,560,451 
Expenses and taxes...... 14,611,297 13,331,228 
Net te kdtaG ataee oes Siac 14,593,896 13,229,222 
Charges, etc. ......c.ce0. 12,393,599 11,800,775 
Surplus: 2o08645eeeueec ws 2,200,297 1,428,447 


*including miscellaneous income. 


SHAWINIGAN WATER AND POWER COM- 
PANY, 

The Shawinigan Water & Power 
Company reports for the year ended 
December 31, 1910, a surplus after de- 
ducting charges of $407,225, equal to 
4.8 per cent on the $8,500,000 stock. 
This compares with $321,307 the pre- 
vious year, equal to 4.6 per cent on $7,- 
000,000 stock then outstanding. It is 
expected that the Company will be 
greatly benefited by a contract for 40,- 
000 horsepower recently made with the 
Montreal Light, Heat & Power Com- 


pany. 
— 2 - 


Cleveland Railway Company. 

A statement of the net results of 
operations of the Cleveland Railway 
Company, under the Taylor ordinance, 
was recently given to the Cleveland 
City Council. The report is as fol- 


lows: 
Month Surplus. Deficit. 
on $18,880.94 
Az N rrr re eee ae ee ee aya . 
ee ipsa esate 2 okt kalas ty oct 25,257.93 
alay E seers nines 26,395.29 9,991.26 
Due oe tee eee ca 7,78076 
AUPUSE asee rana aaa aS 8466.70 
September ...ssssseesesase , £00. 
OctobeT essscssecssesesees 11.111.30 
November .essessesesoreeo a 
December  ....scccceceveee 20,257. l 
$111.170.31 $31,494.49 
Deficit 42sec possess eosin iwi $1,494.45 
Net surplus .........--- $ 79,675.86 
Surplus in operating fund 
first six months........ 22,294.06 
Total surplus ........ E OU dees 
Interest charges improperly 
deducted ...sessessseseo 9,740.00 


Grand total surplus ....$111,709.92 
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RATING OF ALTERNATING-CURRENT 
GENERATORS.—How is the horsepower 
of the alternating generator rated ?— 
R. E. G., Dolgeville, N. Y. 

Alternating-current generators, like 
all electric generators, are usually 
rated in electrical units and not in me- 
chanical units such as the horsepower. 
The rating is generally that output, ex- 
pressed in kilowatts or kilovolt- am- 
peres, which the machine can generate 
continuously without exceeding the fol- 
lowing temperature rise above the tem- 
perature of the room (which is assumed 
to be 25 degrees centigrade or 77 de- 
grees Fahrenheit): Field and arma- 
ture, 50 degrees centigrade; brushes, 
553 degrees; collector rings, 65 degrees; 
bearings and other parts of machines, 
40 degrees centigrade. In alternating- 
current machines, the product of the 
normal rated current in amperes and 
the pressure in kilovolts does not give 
the true power output in kilowatts, un- 
less the power factor is known to be 
unity or 100 per cent. Therefore, it is 
customary to state the power factor in 
giving the rating; for example, 1,000 
kilowatts at 85 per cent power factor. 
If the power factor is not known the 
rating should be given in kilovolt-am- 


peres. 


CoLor ANALYsIs oF Lignt.—Will you 
tell me why in different tables of ab- 
Sorption and reflection of light the 
white is decomposed into red, green and 
blue. instead of red, yellow and blue ?—- 
W. V., Montreal, Can. 

Seven principal colors are easily ree- 
ognized in the spectrum: red, orange, 
yellow, green, blue, indigo and violet. 
Green is nearest to the center of the 
Spectrum and is recognized by scien- 
tists as one of the three primary colors: 
red, green and violet (or blue). These 
three colors of light eannot be resolved 
into any others, while vellow can be re- 
solved into red and green or produced 
by mixing red and green light. In 
mixing pigments, however, it is found 
that a yellow and blue pigment mixed 
produces green; therefore for mixing 
pigments the three primary colors are 


red, vellow and blue. A further reason 


for the selection of green rather than 
yellow for the scientific primary colors 
is that color-blindness and other visual 
phenomena are hest explained by the 
presence in the eye of three sets of 
nerves, those stimulated by red light, 
by green light and by violet light. 


FREQUENCIES AND WAVE LENGTHS OF 
Heat, Licgnt, Evectriciry, Erc.— What 
are the approximate frequencies, wave 
length and radiant order of light, heat, 
sound. eleetricitvy and magnetism ?—C. 


O. S., Los Angeles, Cal. 
Vibration frequencies between 34 


and about 40,000 per second in air con- 
stitute audible sound, the correspond- 
ing wave lengths varying between 
about 29.4 and 0.027 feet, re- 
spectively. Klectromagnetie vibra- 
tions in the ether cover a range 
of from about 400,000 to 2,000,- 
000 or 3,000,000 per second with corre- 
sponding wave length of about one- 
half mile to some 350 feet. Heat is 
radiated in ether waves having a fre- 
quency in the neighborhood of 12,500,- 
000,000 vibrations per second and i 
wave length of about 944 millionths of 
an inch. Light covers a frequency 
range of 344,000,000,000 to about 650,- 
000,000,000 vibrations per second and 
wave length of 32 to 17 millionths inch. 


TORQUE-WEIGHT Ratio OF METERS.— 
What is meant by the torque-weight 
ratio of a meter °’—H. P. E.. Harmon, IN. 

Some manufacturers of watthour me- 
ters having very light moving elements 
emphasize this fact by speaking of the 
high torque-weight ratios of their in- 
struments. Where this term is used it 
means the ratio of the driving torque of 
the meter, expressed in suitable units. 
such as pound-inehes, to the weight of 
the moving element resting on the main 
jewel bearing, the latter expressed in 
pounds. It is evident that the smaller 
the weight on this bearing the smaller 
will be the friction there: also the 
greater the driving torque the less rela- 
tively will be the frietion torque. 
Therefore a high torqne-weight ratio is 
doubly desirable. 


Rennpsiriry of PHANTOM CIRCUITS, — 


303 


I have heard it stated that phantom 
telephone circuits are more reliable 
than the ordinary circuits, but it seems 
to me that there would be more trouble 
on phantoms. Are there any cases on 
record to verify this?—M. A. L., La 


Porte, Ind. 
It has been generally found by tele- 


phone companies that have used phan- 
toms extensively that these circuits are 
less subject to serious troubles that put 
the line out of commission for commer- 
cial use than the physical circuits of 
which the phantoms are composed. A 
good illustration ot this was given by 
George K. Gann, of the Lincoln (Neb.) 
Telephone & Telegraph Company, at 
the recent convention of Independent 
telephone men in Chicago (see page 348 
in this issue). Among the chief reasons 
for this are that one or both physical 
circults may be short-circuited without 
affecting the phantom, or one or both 
may be open on one side without appre- 
ciable effect on the phantom. 


SYNCHRONOUS MOTOR STARTING.— We 
have a fifty-horsepower synehronous 
motor that has worked satisfactorily 
until last week, when we were unable 
to start it up in the morning. The 
field cireuits and armature tested out 
all right and there seemed no mechani- 
cal trouble because we could turn the 
machine by hand and, in fact, started 
it by connecting to a line shaft from 
another motor, then throwing off the 
belt and closing the switeh, when it 
ran all right. We again tried to start 
it directly and failed. What might be 
the trouble?—W. R., St. Louis, Mo. 

If the electrical circuits were posi- 
tively found free from ‘‘shorts’’ the 
trouble was probably due to the wear 
In the main bearings. As this wear 
goes on the revolving part of the ma- 
chine gradually settles, causing a 
diminution of air gap at the bottom 
and increase at the top and resulting 
in magnetic unbalance. The effect of 
this is that the attraction between the 
field and armature is so strong at the 
bottom that it requires a very powerful 
torque to overeome it. The air gap 
should therefore be carefully measured 
at top and bottom and, if this is found 
to be unequal, the bearings must be 


rebabbitted. 
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New Electrical and Mechanical Apparatus and 


An Internal-Combustion Engine. 

The type “F. H.” oil engine which 
is now being manufactured by the De 
La Vergne Machine Company, New 
York City, has been designed with the 
idea of obtaining a thermal efficiency 
higher than any heretofore obtained 
and incidentally permitting more com- 
plete combustion of heavy fuel oils than 
has been customary in the past. It is 
claimed that with this engine, power 
can be produced at a cost of one-half 
cent per kilowatt-hour. 


The engine operates on a four-stroke 
cycle. The first outward stroke draws 
a charge of air into evlinder 
through the inlet valve A shown in 
Fig. 2. This is held open by a suitable 
cam. At the beginning of the return 
stroke the air valve is closed and the 
air is foreed into a small combustion 
chamber where it is compressed to 
about 300 pounds per square inch. The 
compression heats it to a high temper- 
ature which Is increased bv contact 
with the vaporizer. 

At the completion of the compression 
stroke a highly atomized charge of fuel 
under the 


the 


is injected pressure into 


Appliances. 


same chamber, forming an explosive 
mixture which is at once ignited. 

The fuel is raised by a small rotary 
pump from the storage tank to a little 
standpipe located near the engine base. 
From the standpipe the oil is withdrawn 
by the pump E and delivered at high 
pressure to the spraying nozzle by 
which it is atomized and driven into 
the combustion chamber. The air for 
spraying the oil is furnished by a two- 
stage air compressor shown at (', Fig. 


2. The first stage of compression 
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FIG. L. -DE LA VERGNE TYPE FH OIL ENGINE. 


reaches a pressure of 150 pounds per 
square Inch. The air is then delivered 
to a storage tank and is available for 
starting the engine. The second stage 
of the compressor is of small capacity 
and handles only enough air to spray 
the oll the 


amount of air being regulated by a 


from stroke to stroke, 
valve placed in the air-inlet pipe and 
controlled by the governor. 

The vaporizer is one of the special 
features of this engine. It is shown in 
Fig. 3. It consists of a massive gun- 
iron thimble heavily ribbed on the in- 
side to increase its surface and provided 
with a loose flange and copper gasket 


by which it 1s bolted to the engine. It is 
located on the inside of the evlinder 
head and opens directly into the com- 
bustion chamber, being maintained at 
a suitable temperature by the combus- 
tion of the fuel. The fuel is instantly 
ignited when the spray valve is opened 
and it is injected into the combustion 
chamber. The point of ignition can 
therefore be exactly timed and rela- 
tively high compression may be used 
without danger of pre-ignition. 

On the second outward stroke of the 


engine the expanding gases drive the 
piston forward and on the following 
return stroke the exhaust valve B is 
opened and the products of eombus- 
tion are expelled. 

This engine runs satisfactorily with 
all grades of petroleum, even including 
the California crude oils which contain 
a large percentage of asphaltum. The 
consumption of fuel oil is guaranteed 
not to exceed 0.6 pounds per horse- 
full load and 0.75 
pound at one-quarter load, and results 
have been obtained as low as 0.4 pound. 

The expense for maintenance is said 
This high efficiency is 


power-hour at 


to be very low. 
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obtained through perfect combustion at 
all times regardless of the load. At 
every suction stroke a predetermined 
volume of air is drawn into the cylin- 
der. When the engine is fully loaded 
all of this air is necessary for proper 
combustion. When the load is light 
the excess of air insures high combus- 
tion efficiency and it also acts as a cush- 
ion which during the succeeding stroke 
returns the absorbed energy to the en- 
gine. The combustion is so complete 
that no carbon is deposited except a 
thin coating in the vaporizer, which 
runs indefinitely without attention. 
The speed is regulated by the gov- 
ernor G which alters the length of the 
stroke of the oil pump E. This is done 
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Western Electric Exhibit Honored at 
Brussels. 

The pioneer telephone manufacturing 
company in Belgium is the Bell Tele- 
phone Manufacturing Company, lo- 
cated at Antwerp, which entered the 
field in 1882, only a few years after the 
invention of the telephone. The Euro- 
pean governments today are using to 
a great extent the efficient telephone ap- 
paratus developed along purely Amer- 
ican lines, and it is largely due to the 
efforts of the Bell Telephone Manufac- 
turing Company and the other Euro- 
pean houses of the Western Electric 
Company that the equipment of the 
European telephone system conforms 
to the standards of this country. 


355 


Kellogg Telephone Installaion. 

An interesting installation made by 
the Kellogg Switchboard & Supply 
Company for the city of Chihuahua, 
Mex., is a complete exchange with an 
ultimate capacity of 1,800 magneto mul- 
tiple lines. 

The present equipment will be 800 
lines, combined drops and jacks. 
There will be three sections, five oper- 
ators, each equipped with fifteen double 
lamp-supervision cord circuits with 
ring-back keys, single party. There 
will be a one-position combination chief 
and toll desk, equipped for ten toll 
lines, one wire ehief’s turret equipment 
complete, and one main distributing 
frame, equipped with 800 arresters and 
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FIG. 2.— DIAGRAM OF ENGINE MECHANISM. 
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by shifting the point of contact between 
the pump lever and its actuating cam. 
The speed variations are guaranteed to 
be within two per cent for small var- 
lations of load and within five per 
cent from no load to full load. 

The compression in this engine is 
comparatively moderate and a special 
device is provided whereby the air pres- 
sure required for starting is reduced to 
less than 150 pounds. The amount of 
cooling water required is three gallons 
Per horsepower-hour and the water may 
be discharged at a high temperature. 

The advantages claimed for this en- 
gine are low fuel expense, simplicity, 
low attendance charges, absence of ex- 
cessively high pressures, simplicity of 


handling fuel, and absence of refuse. 


The engine is manufactured in sizes 
from 85 to 350 horsepower. 


At the International Exposition re- 
cently held at Brussels the Grand Prix 
for its exhibit in the class of electrical 
apparatus and appliances was awarded 
to the Bell Telephone Manufacturing 
Company. At the exposition this com- 
pany occupied a large space in the Bel- 


gian section, being located next to the 


exhibit of the Telegraph and Telephone 
Department of the Belgian Govern- 
ment, whose requirements it has filled 
from the beginning. The exhibit in- 
cluded many types of apparatus man. 
ufactured at the Antwerp factory. 
Among these were telephone sets of 
many descriptions, small type switch- 
boards, as well as a large common- 
battery exchange in complete working 
order with its necessary power plant, 
frames and ricks. Miscellaneous tele- 
phone apparatus was also shown. 


terminal chips for 1,350 outside tues. 
The power plant will be furnished com- 
plete as follows: Two sets of eleven- 
cell storage batteries, one motor-gener- 
ator charging set and power switch- 


board. 
Be) peas, 
Enlarged Plant of the Walpole Rubber 
Company. 


The present business of the Walpole 
Rubber Company began in 1892 with 
the manufacture of liquid electrical in. 
sulation in a small plant in South Bos.’ 
ton, Mass.. under the name of the Mas. 
sachusetts Chemical Company. In 1900 
the company having outgrown the 
South Boston plant bought a plant in 
Walpole, Mass., and then added to the 
business the manufacture of rubber 
soles and heels for shoes. In 1908 the 
Walpole Shoe Supply Company was 
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organized for the manufacture of shoe 
supplies in which rubber is incorporat- 
ed. Nearly coincident with the start- 
ing of the shoe-supply business the 
company entered into the manufacture 
of rubber syringes, automobile horn 
bulbs, rubber heels for horses and in- 
ner tubes for automobile tires. 

To care for the increasing business 
in the various lines already specified, 
the individual organizations manufac- 
turing these products were, in 1910, 
brought together under the name of 
the Walpole Rubber Company, Wal- 
pole, Mass. The company owns about 
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Alternating-Current Engine-Type 
Generators. 

A line of low-speed, sixty-cycle, en- 
gine-type alternators embodying a 
number of new features of design has 
been recently placed on the market by 
the Westinghouse Electric & Manufac- 
turing Company. The line eovers ea- 
pacities from 50 to 1,100-kilovolt-am- 
pere, two-phase or three-phase, and 
standard voltages of 240, 480, 600, 1,200 
and 2,400 volts. A striking character- 
istic of the entire line, as shown by the 
machines already in operation, is the 
ability of the generators to successfully 
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frames of the smaller sizes are provided 
with slide rails on which the frame can 
be shifted to expose the rotor. 

The armature core is built up cf 
laminations of japanned steel of good 
magnetic characteristics. The laming- 
tions are dove-tailed in recesses ìn the 
frame. They are assembled under pres- 
sure and securely held by finger plates 
and end plates. Generous ventilating 
ducts are provided in the core to main- 
tain uniform low temperature. The 
teeth are firmly supported at each end 
of the core by finger plates. 

Repairs to the armature winding are 


PLANT OF THE WALPOLE RUBBER COMPANY, WALPOLE, MASS. 


fifty acres of land in Walpole along- 
side the New York, New Haven & 
Hartford Railroad. 

To the original plant, additional 
buildings, carefully designed and pro- 
vided with every facility for economi- 
eal manufacture, have recently been 
added. The largest of the new build- 
ings is of mill construction. The 
ground floor is of concrete, carefully 
surfaced. The building is equipped 
throughout with automatic sprinklers 
and provided with briek 
walled staircase and 
Throughout the entire plant the most 
efficient 


separate 
elevator wells. 


modern and machinery has 
been installed. 

In the aceompanying illustration is 
shown a view of the present plant of 


the Walpole Rubber Company. 


earry commercial loads of low power 
factor. 

As the general construction and ar- 
rangement of parts of the revolving- 
field generator is familiar to all, this 
description will be confined to the new 
features of this design, known as the 
type E. 

The stator frames are of such design 
as to give great rigidity and plenty of 
freedom for the end connections of the 
armature winding, At the same time 
the construction is economical of mate- 
nal and affords excellent ventilation. 
The frame consists of a one-piece east- 
ing, except In sizes of such diameter 
that a split frame is a necessity for 
shipping reasons. In such eases the 
halves are bolted firmly together, mak- 


ing practically a solid frame. The 


very easily made because of the design 
of the winding. The armature slots are 
open and the coils are held in place by 
wedges. The coils are entirely inter- 
changeable and are completely formed 
and insulated before assembling in the 
core. 

The end bells provided for the pro- 
tection of the armature winding and 
attached to the end of the frame are of 
segments built up into circular form 
and so bolted together that they are 
light and open, vet rigid and inde- 
structible. 

The brush-holder brackets. except ìn 
the larger sizes. are bolted to the arma- 
ture frame, which makes each genera- 
tor complete in itself. On the larger 
sizes, however, the brush holders are 
mounted on a pedestal which is to be 
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bolted to the engine bed plate. At least 
two brushes are provided for each col- 
lector ring, which makes it possible to 
adjust any brush without opening the 
field circuit. 

The rotor consists of a casting with 
laminated pole-pieces bolted on. The 
proportions of the casting are worked 
out with special reference to cooling 
strains, and the material used provides 
a homogeneous magnetic circuit. Edge- 
wise-wound strap is used for the field 
coils of all type E generators. The in- 
sulation between turns is of fire-proof 
quality. The entire design of these 
generators is arranged for thorough 
circulation of the air. 

The field poles of type E generators 
are so designed that a cage damper 


TYPE E GENERATOR—COLLECTOR END. 


Winding may be used when desired. 
Such a Winding consists of a series of 
copper bars embedded in the pole faces, 
with the ends short-circuited like the 
squirrel-cage winding of an induction 
motor. The winding serves as an ef- 
fective damper to any fluctuation and 
thus tends to prevent ‘‘hunting.’’ The 
cage-damper winding is not essential 
to satisfactory operation, however, 
When modern steam engines are used 
as the prime mover. Where internal- 
combustion engines are used the eage- 
damper winding is advisable. 

The collectors are of the spider type, 
consisting of two machined cast-iron 
rings mounted on a cast-iron bushing 
or hub, from which thev are carefully 


Insulated. 


MERCURY-FLOTATION METERS. 


FOR STREET-CAR AND ELECTRIC-VEHICLE 


SERVICE. 


Recognizing the growing demand for 
a suitable street-car meter, which ean 
be installed and operated with mini- 
mum attention, the Sangamo Electric 
Company, Springfield, 11l., placed on 
the market the meter illustrated here- 
with, after making exhaustive tests in 
regard to the amount of jarring, pound- 
ing and vibration which the mercury- 
floated meter system would withstand. 

During the past two years the mer- 
cury-flotation type meter has been in 
continuous service on electrically light- 
ed steam railroad cars on practically 


BRUSH-HOLDER 
BRACKET STAND. 


every large railroad system in the Unit- 
ed States. The meters have withstood 
the rough usage, jars, shocks, ete., 
without the slightest injury. 

A further demonstration is the sue- 
cessful use of mercury-flotation meters 
on motor trucks handling freight, and 
on electric pleasure vehicles. This serv- 
ice is Unusually severe, as the combina- 
tion of solid tires with rough cobble 
stones, imperfect paving, rough roads. 
ete., produces an excessive amount of 
jar and shock. 

Street-ear service was also suecess- 
fully met, and the results have heen 
so satisfactory that a complete line of 
meters designed especially for street- 
ear service has been produced. 

In general, the mercury meter con- 
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sists essentially of a disk-like motor 
element partly or entirely submerged 
in mercury, so that current can be led 
in and out from this element by the 
mereury, through fixed metallic con- 
tact sets in the walls of the chamber 
containing the mereury and disk. The 
reaction of current passing radially or 
diametrically across the armature— 
with a magnetic field properly set with 
respect to the armature—will cause ro- 
tation, and this rotation will be propor- 
tional to the amount of current passing 
through the armature. 

As will be noted the registering dials 
are five in number; four small and one 
large dial, all reading in kilowatt-hours. 
The four small dials perform the usual 
functions of totaling up the entire eur- 


AMPERE-HOUR METER. 


rent consumption, readings being taken 
at any desired interval. The large dial 
and pointer are known as a trip regis- 
ter, and the gearing is so proportioned 
that current consumption per trip, or 
per day, if desired, causes the pointer 
to travel over practically the entire cir- 
ele. This long pointer can be reset by 
removing the seal cap on a reset mech- 
anism and inserting a small kev. When 
it is desired to eliminate the use of 
keys the meter is provided with a small 
push button reset mounted on the case. 

Before starting out a car, the in- 
spector sets the long hand to zero and 
upon completion of the trip or day’s 
run the value of the register is noted in 
the inspector’s record book, after 
which the hand is again reset to zero 


358 


position, ready for the next run. This 
resetting of the trip or day register- 
ing hand in no way affects the regis- 
tering of the small dials, which total 
the entire amount of energy con- 
sumed. 

The advantage of this fast moving 
reset pointer is obvious, as the amount 
of power required each day can ac- 
curately be determined, the motorman 
is constantly checked as to his skill 
in handling the equipment, and the in- 
spector has a definite basis on which 
instructions tending to better the ser- 
vice can be based. 

The Sangamo ampere-hour meter 
‘as designed for use on electric vehi- 
cles, is practically a Faraday motor, 
as applied to meter purposes. The 
operation of this meter is the same as 
the watt-hour meter described above. 
For use on electric vehicles the am- 
pere-hour meter is equipped with a 
differential shunt which enables nec- 


FIG, 1.—-FIXTURE NO. 1521. 


essary overcharge being given the bat- 
tery each time it is charged, without 
manipulation of the meter on the part 
of the operator. The differential shunt 
consists essentially of two current- 
shunt elements within the meter, each 
connected in a special way and with 
an adjustable element, so that the 
meter will run slower on charge than 
on discharge. <A view of the Sangamo 
ampere-hour meter is shown in one of 
the accompanying illustrations. 
EE E TOTEE 


New St. Louis Quarters for Western 
Electric Company. 
made the 


Announcement is that 


Western Electric 
a ten-vear lease on a 
building. costing $100,000, to be built 
at the corner of Eighth and Spruce 
Streets. The new building will occupy 
a lot 100 by 185 feet and will contain 
60,000 square feet of floor space. Tt 
will be completed early in 1912. 


new five-story 


Company has signed — 
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High-Voltage Street-Series Lighting 
Units. — 

The Benjamin Electric Manufactur- 
ing Company, Chicago, Ill., is placing 
on the market a line of high-voltage 
street-series lighting units which are 
attracting considerable attention. Rep- 
resentative fixtures and sockets are 
shown in the accompanving illustra- 
tions. 


FIG. 2- STREET-SERIES CUT-OUT SOCKET 


The socket itself consists of essen- 
tially three porcelain parts. namely a 
central or body portion with integrally- 
formed knobs; a lower removable bush- 
ing carrying the threaded socket shell 
and film cutout spring: and a sur- 
mounting petticoat insulator. 

The base portion has a center bore in 
which are located the center spring and 
short-circuiting contact, together with 
means for co-operating with the lower 
or removable portion. Beneath the 


knob are grooves forming protected 


and insulated passages for the wires. 
On the upper side of the base there is 


an iron fitting supported by four 


screws deeply counter-sunk in the por- 
celain. Between the two is a rubber 
disk. The lower part may be inserted 
by merely pushing it forward and turn- 
ing to the right, or removed by pulling 
it outward and turning to the left. It 


ro 0.--FIXTURE NO. 


1581. 


cannot become disconnected by turning 
the lamp. The petticoat insulator is 
held in position by a loek nut and wash- 
ers passing over the upper end of the 
fitting, thus making a water-tight joint. 
The device is thus a combined soeket. 
eross-arm, and insulator with three dis- 
(1) compactness: 
(2) strength: (3) high insulation. 


tinetive features: 
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For the purpose of insulation pro- 
vision is made for span-wire suspen- 
sion, and for gooseneck or other three- 
fourths-inch pipe connections by means 
of special fitting. The reflectors used 
are thoroughly insulated from the sup- 
port. They are attached by four 
screws passing through holes cemented 
in the back. Fig. 1 shows an eighteen- 
inch flat-cone reflector; Fig. 2, an 
eighteen-inch radial-wave reflector; 
Fig. 3, an eighteen-inch flat-cone re- 
flector incorporating a globe holder, 
and an 8 by 6.5-inch glass globe. Fig. 
4 shows a street-series film cut-out 


socket. 
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New Magnetos. 


The Connecticut Telephone & Elec. 
trie Company. Meriden, Conn.. has 
placed on the market for 1911 several 
new types of its high-tension magnetos 
for automohiles. 

The new dual type is worthy of spe- 


< 


FIG. 4.—FIXTURE NO. 1491. 
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cial mention. Types A-4 and A-6 can 
be arranged for a clean dash; that is, 
no coil on the dash is used. The sec- 
ondary or transformer winding is in- 
closed in cartridge form which screws 
flush into the bow of the magnets, so 
that it can be removed or replaced by 
a new one just as easily as a unit in 
the Connecticut spark coils. The dual 
system is also furnished with a power- 
ful starting vibrator button on the 
switch. Simplicity has been the key- 
note in designing this magneto and an 
examination besides work- 
manship of the highest character, many 
features not 
found in any other magneto as. for in- 


diseloses. 
desirable and exclusive 


stance, withdrawal without tools of the 
interrupter with housing for cleaning 
or adjusting, removal of the distributor 
cover and arm with brush, spark-gap 
Windows through which missing of any 
one plug may be ascertained, also many 
other points of high class construction. 
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GREAT BRITAIN. 


(Special Correapondencc.) 


LONDON, FEBRUARY 3.—The announcement is made of the 
appointment of C. A. Park as managing director of the British 
Westinghouse Electric Company. Mr. Park is the late superintend- 
ent of the London & North Western Railway Company, and has 
been described as the greatest living authority on rolling stock. 

The London Electric Railway Company, which is the new name 
for the Yerkes group of tube railways in London, is now building 
a moving Staircase at the Earl's Court station. The installation is 
an experimental one. designed to ascertain whether the British 
public will view the escalator in the same manner as Americans 
and the French. The moving staircase now being installed can 
deal with about 9,000 passengers an hour. 

An association called the “Electric Power Users’ Association” 
has been formed in London, the objects of which are to test and ex- 
amine periodically for faults in electrical machinery as a prevent- 
ive against breakdown and stoppage, to advise generally as con- 
sulting engineers; to undertake insurance of electrical machinery, 
and to grant certificates of inspection as required by the leading 
insurance companies. The movement appears likely to meet with 
some opposition, it being pointed out that it will enable a small 
band of consulting engineers to adopt commercial methods of ob- 
taining business which individual consulting engineers are debarred 
from doing under the rules of etiquette issued by the Institution of 
Electrical Engineers, and by which they are bound. 

Recent official figures show that there are now 300 tramway 
undertakings in the United Kingdom. of which 176 are owned by 
local authorities, and 124 by companies. Since the vear 1878, the 
route mileage of all these undertakings has increased from 269 
to 2.562; the capital expenditure from $21,036.750 to $369,708,250: 
the number of passengers carried from 146 million to 2.743 mil- 
lions, and the net receipts from $1,154,750 to $24,718,900. The num- 
ber of passengers carried in the year 1909-10 is equal to about SIXty- 
two times the estimated population of the United Kingdom. 

The India office has just concluded a contract with Marconi's 
Wireless Telegraph Company, Ltd., for the erection of wireless tele- 
graph stations on the Marconi system at Calcutta, Delhi, Allahabad 
and Simla. These stations will be used primarily for the military 
and other Government purposes, and it is hoped that they will be 
completed in time for the Durbar. The range of the Stations at 
Calcutta, Delhi and Allahabad will be six-hundred miles, and that 
of the Simla station three hundred miles. The total cost of this 
enterprise will amount to $250,000. So far, wireless telegraphy has 
not been developed to a large extent in the Indian Empire. Short- 
range stations have been at work on the Hooghly, at Bombay. in the 
Andaman Islands, and also in Burma, This contract represents a 
development which is particularly striking in view of the fact that 
it embodies the first extensive use of wireless telegraphy for inland 
communication. The Italian Government uses the Marconi sys- 
tem to a limited extent for the transmission of messages overland, 
but the most conspicuous example of inland wireless telegraphy is 
that organized in connection with the Madeira-Mamore Railway. A 
Marconi station was erected at Manaos and another at Porto Vel- 
ho—540 miles distant. These stations have been at work for some 
time in a most satisfactory manner in spite of the severe atmos- 
Pheric conditions which are supposed to make wireless telegraphy 
in tropical countries a practical impossibility. Their efficient opera- 
tion is an excellent augury for the success of the unique enterprise 
upon which the Indian Government has now embarked. . G. 


CONTINENTAL EUROPE. 


(Special Correspondence. Y 


Paris, Ferrvuary 3.—Among electric traction projects in the 
region of Paris, I note that several communes on the Paris-Sceaux 
and Paris-Limoiurs steam railroad lines have organized to promote 
the electrification of these lines. Another steam railroad which is to 
be changed over ig the line running from Lens to Lievin, in the 
channel region. A new electrie traction line is to be installed be- 
tween Maisons Laffitte and Enghien in the suburbs of Parts. 

Prot, E. Branly and Madame Curie were both candidates for 
the vacant chair in the Academy of Sciences. hence the election was 
an unusually interesting one. Dr. Branly was elected by a very 
close majority. 

Among recent French projects may be mentioned a hydraulic 
plant situated at Voleanville and another to be erected at Arrean. 
in the Pyrenees region. The town of Bron has made a contract 
With the Rhone Power Company for its supply. A local company is 
to furnish the current for the town of Remiremont, 

At the Saarbrtick mines in Germany there is installed a steam 
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plant of some size, containing ten boilers with superheaters and 
three turbine-alternator groups of 4,000-horsepower size. The pres- 
ent station is laid out to run in parallel if need be with the neigh- 
boring Heinitz plant, this Jatter being operated by blast furnace gas 
engines. 

The electric plant of Göttingen is to double its output in order 
to keep up with the demands, and this will require an outlay of 
about $325,000. Cologne is to have an increased supply of current 
for public use and a contract has been made to this effect with one 
of the large German firms. One of the stipulations is that the boil- 
ers are to use lignite fuel, this being abundant in the district about 
the city. The plant will commence running in 1912. 

After a close competition with European and American firms, 
the Siemens & Halske Electric Company secured the contract for 
the increase in the Bukharest telephone exchange, which is under 
government control, 

Single-phase current will be used on the new railroad running 
from Innsbruck to Reutte. Austria, and the current will be taken from 
a hydraulic plant on the Rutzbach stream over a 50,000-volt: power 
line. For the railroad use there will be installed four substations 
at Reith. Griessen, etc.. which will reduce the voltage to 10.000 volts. 
Locomotives of the Dessau-Bitterfeld type are to be used, thege 
being fitted with 800-horsepower motors. The Union Electric Com- 
pany of Vienna has charge of the electrical work. The same type 
of locomotive will be used on the new Vienna-Pressburg electric 
railroad, also working at 10.000 volts. Current comer from the 
Vienna electric plant. This line is among the principal in Austria, 
being about forty miles long. Of this, some tweive miles consist 
of traction lines within the city limits of both places, and on these 
sections direct current will be used, reserving the single-phase high- 
voltage current for the interurban part of the road. AL DE C. 


WESTERN CANADA. 


(Special Correspondence.) 


Winnipeg, MAN., Fesrcary 10—The Manitoba Telephone Com- 
mission is having plans prepared for a fully modern telephone ex- 
change to be erected here this spring. 

The municipal street railway system at Calgary, Alberta, has 
reported exceptionally good earnings. During January the net earn- 
ings were $18.988. an increase of $7.551 over the same month a 
year ago. The total number of passengers carried during the past 
month was $464,754. City Engineer Arnold, of Lethbridge, Alberta, 
was sent by the City Council to look into street railway condi- 
titions in various cities on this continent. It had been suggested 
that an electre railway be built in that town but the Council thought 
it best to wait for a year or two. However, after what he saw 
in other places the city engineer advises the immediate construction 
of the proposed systems despite the fact he found that street rail- 
Way systems do not pay in cities of less than 25.000 population. 

The City Council of Caleary. Alberta, has voted $6,000 for im- 
provements and extensions to the fire-alarm signal service. The 
city electrician js now preparing the specitications. 

The British Columbia Telephone Company is stringing an addi- 
tional copper wire between New Westminster, B. C. and Blaine. 
Wash. This was necessary on account of the large increase in 
business over the line during the past few months. 

The Dee Line Rural Telephone Company, which operates a tele- 
phone system near Abernethy, Saskatchewan, held its annual meet- 
ing a few days ago and re-elected the old board of directors It 
was also decided to build several extensions this vear and refit por- 
tions of the line. Address R. D. Moonie. Abernethy, Saskatchewan, 
for information. 

A great extension of telephone train dispatching on the Cana 
dian Pacific R. R. system will be undertaken this year. authority 
having been given for the equipment of 1.525 additional miles. This 
Will make a total of 3.782 miles of telephone train-dispatehing cir- 
cuits on the system, covering the lines from Kamloops. B C. to 
Quebec City Que. K 


IMPORTANT DEVELOPMENTS. 


eNpecovil Correaponidiencr. y) 


200.000 HORSEPOWER FOR ATLANTA, —Waterpower sites 
have been secured, and $10,000,000 capital is at hand to furnish 
200000 horsepower to Atlanta. Ga., and the surrounding territor) 
according to a recent report. The necessary plants are to be com- 
pleted within the next eighteen months and the power will be 
ready for consumption by the summer of 1912. The company has 
acquired power rights at Tallulah Falls, which will furnish 100000 
horsepower. Plants also will be erected at Gainesville. and at 
Franklin and other points, which will furnish another 100,000 horse- 
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power. A great distributing station is to be built at Tallulah 
Falls, where six generators, each developing 5,000 horsepower, will 
be installed. 


FOR DEVELOPMENT IN ALABAMA.—A bill has been intro- 
duced into Congress providing for the improvement of navigation 
on the Black Warrior River in Alabama, in exchange for power 
rights to be given to the Birmingham Water, Light & Power Com- 
pany. The Light & Power Company is in turn to give certain aid 
to the Secretary of War in the improvement of the waterway and 
construction of the locks, and will then secure for ninety-nine years 
the privilege of operating electrical power stations and other struc- 
tures. The Company is to provide the Government with all neces- 
sary power and lights at the locks, and shall also pay rental at the 
rate of $1.00 per annum for each horsepower developed from the 


water wheels. F. 


PROPOSED BOND ISSUE FOR DEVELOPMENT OF TEXAS 
PROPERTIES.—A bill is at present before the Legislature of Texas 
providing for the issuance of $50,000,000 in bonds for carrying out 
reclamation and conservation work. All through West and South- 
west Texas are “dry” streams, called arroyos, which at certain sea- 
sons are taxed to carry off the flood waters. By the construction 
of dams across these gulches and running streams an ample supply 
of water for all purposes for the respective localities may be ob- 
tained. It is claimed that by carrying out this land reclamation 
project the state would profit enormously by the enhancement in 
taxable values the works would cause and besides serving the pur- 
pose of providing water for irrigation and other purposes, these 
jams and storage reservoirs would enable the establishment of hy- 


droelectric plants. D. 


COMMISSION NEWS FROM NEW YORK. 
(Special Correspondence.) 


A proposal for the equipment and operation of an independent 
city-built rapid-transit system was submitted to the Public Service 
Commission of the first district by Frank J. Sprague, Oscar T. 
Crosby and associates. The proposition was put before the city so 
that in case the present Interborough proposals should be with- 
drawn there would still be an independent scheme under consider- 
ation. The plans include a four-track, one-level subway from 
Times Square and Forty-fifth Street down Seventh Avenue, and 
an extension through Church Street to Liberty Street with two 
tracks to the Battery; a four-track cross-town connection through 
Thirty-fourth Street from Seventh Avenue to Lexington Avenue; a 
four-track extension from Thirty-fourth Street up Lexington Ave- 
nue to One Hundred and Thirty-eighth Street, with connections for 
future extensions; and a two-track extension from Liberty Street 
through separate tunnels under the East River to Flatbush Avenue. 
The plans provide for leasing the subway to an independent operat- 
ing company. ” 

The Public Service Commission, first district, made public a 
tabulated statement showing the ticket sales at every station on 
the subway by years froa 1904 down to the vear ended December 
31, 1910. In 1905, the first full year of operation. the ticket sales 
for the entire system aggregated 116,209,313, and in 1910 the 
total sales aggregated 270,321,490. Despite its falling off in ticket 
sales, Brooklyn Bridge station continued to lead all the stations 
of the subway in 1919 with a total of 16,688,028. 


COMMISSION NEWS FROM WISCONSIN. 


(Special Correspondence.) 


The City of Neenah has won a contest before the Commission 
that has had wide attention for more than a year. Both the 
Wisconsin Traction, Light, Heat & Power Company and the Wis- 
consin Electric Railway Company operate interurban lines be- 
tween Neenah and Menasha. The Wisconsin Electric Railway 
Company is the only road which runs through Neenah from 
one end to the other, while the other road operates its lines 
only a short distance within the city limits. In traveling from 
one end of the city to the other it was necessary to pay two 
five-cent fares, one on each road. The City contended that the 
double fare was inequitable and that if the joint rate with trans- 
fer privileges was substituted for it, the increased business would 
justify the increased rate. The companies contended that their 
franchises called for a five-cent fare within the city limits and re- 
fused to grant the joint rate. The Commission overruled this 
objection on the authority of the decision of the Supreme Court 
in the recent case of the Manitowoc & Northern Traction Com- 
pany vs. the Citv of Manitowoc, in which it was held by the Court 
that the Commission had the power to abrogate the contract 
rights of a franchise when such contracts were found to be un- 
reasonable. 

The arguments in the application of the Kenosha Electric 
Railway Company for a certificate of public convenience and 
necessity have been heard by the Commission. This case has 
attracted considerable attention because of a recent decision of 
the Supreme Court in the matter of the constitutionality of the 
indeterminate-permit provision of the publie utilities law under 
which the Commission acts. The Kenosha Gas & Electric Com- 
pany and the City of Kenosha were unable to agree as to rates 
for street lighting and the city granted a franchise to the Railway 
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Company to do a street-lighting and commercial-lighting and power 
business in Kenosha. 

The Gas and Electric Company surrendered its franchise from 
the city and took an indeterminate permit from the state and 
then claimed that the Railway Company was barred from doing 
a lighting business in the city. On carrying the appeal to the 
Supreme Court the Railway Company was defeated and now 
the city and the Railway Company have united in requesting the 
Commission to grant a certificate of convenience and necessity 
which will permit the Railway Company to light the streets of 
Kenosha and do a general lighting and power business also. It 
is contended by the petitioners that the Gas & Election Company 
has given poor service and that the Gas & Electric Company is 
unable to give rates as low as-the Railway Company will be 
able to furnish, and that for this and other reasons the Railway 
Company should be permitted to compete with the Gas & Electric 
Company in the city. In the testimony given in the case before 
the Commission the following table was submitted: 


COMPARATIVE COST OF CURRENT PER AVERAGE KILOWATT HOUR GENERATED. 


Fixed Operating Total 
Charge. Expense. Cost. 

Kenosha Gas and Electric Company: 
Year ending Jan. 1, 108 si... .. 0. eee ee. $0.9353 $0.0338  $0.0691 
Year ending June 30, 1909... Jo... 20... 0283 A348 OTL 
Year ending June 30, 1810. ....0...........6. S34 0335 0669 

Kenosha Fectric Railway Company: 
Aug. 2a, 1909--June 30, 1910......... and leks ey N04 179 1283 
With equipment now being installed....... 0196 2 396 
With new turbine room.............00-0005 0214 193 407 
With commercial light and power franchise.  .Q1S7 0173 .0360 
Fixed charges includes interest on investment, depreciation and taxes. 
Operating expenses inciude ali items of operating expense reported 


to Railroad Comanission. 


LIGHTING AND POWER. 
(Special Correspondence. ) 

AFTON, IOWA —A vote will be taken on the installation of an 
electric light system. C. 

CHAPPELL. NEB.—This city will vote on the establishment of 
an electric light plant. 

NAPLES, TEX. —M. H. Sullivan. Jr., and Charles E. Grant will 
erect an electric light plant. 

SPEARVILLE. KANS.—Ira Hickman and others propose to es- 
tablish an electric light plant here. 

l KIRBYVILLE, TEX.—J. W. Fleming and J. Morton are consid- 
ering the erection of an electric light plant. 

MONTICELLO. ARK.—The municipal electric light plant has 
been damaged by fire to the extent of $15,000. 

HELENA, ARK.—The Helena Gas & Electric Light Company 
has been incorporated with a capital stock of $300,000. 

EDMONTON, ALTA.—The city is planning the expenditure of 
$50,000 for the installation of a generator, plumbing, etc. C. 

HEAVENER, OKLA.—The Degnan-McConnell Coal Company of 
Wilburton contemplates installing an electric light plant here. 

WEST CHESTER, PA.—The East Bradford Light, Heat & 
Power Company has been incorporated with a capital of $5,000. 

DE SOTO, MO.—The Consumers Electric Light & Power Com- 
pany has been granted a twenty-year franchise to operate here. 

LIBBY, MONT —The Libby Water Works, Electric Light & 
Power Company will complete the improvements on its lighting sys- 
tem in the spring. C. 

CAMPBELLSPORT, WIS.—The Campbellsport Electric Light & 
Power Company has increased its capital stock from $10,000 to 
$40,000. C. 

CADDO, OKLA.—The Caddo Power Company has been incor- 
porated by J. R. Hartzhog, D. M. Wilson and P. C. Karver for 
$6,000. 

BLUE MOUND, ILL.—Luther C. Nichols has sold the electric 
light plant here to Frank L. Suffern of Decatur who already has 
assumed charge. Z. 

MANISTEE, MICH.—On April 3 the voters will consider the 
proposition of voting $90,000 for the purpose of erecting a munici- 
pal lighting plant. 

GRANGEVILLE, IDA.—The Idaho Realty & Power Company 
announces that it will begin the installation of a power plant here, 
within two months. A. 

PRYOR. OKLA.—The Pryor Ice & Light Company has been in- 
corporated by W., L. Jones, O. O. Snyder, W. H. Oliver and J. C. 
Martin, for $50.000. 

RIDGEFARM, ILL.—The Ridgefarm electric light plant has 
been sold by T. E. Davis to the Georgetown Electric Company which 
takes charge at once. 

KIRBYVILLE, TEX.—A plan to supply this place with electric 
lights and electric power for a planing mill is being considered by 
J. W. Fleming and Julius Morton. 

INTERNATIONAL FALLS. MINN.—Congress has authorized 
the Rainy River Improvement Company to build a dam at the out- 
let of Nama Kan Lake, at Kettle Falls. C. 

i MONTICELLO. ARK.—This town is to have a new electric 
light plant to replace the one which recently burned. Present 
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plans call for the expenditure of between $12,000 and $15,000. Two 
generators will be installed. 

ARDMORE, OKLA.—Edward S. Perry, of Coalgate, Okla., plans 
the escablishment of a waterpower electric plant here. 

CHATTANOOGA, TENN.—The Chattanooga Armature Works 
has completed plans for a shop building. 

SAUK RAPIDS, MINN.—The bill authorizing the construction 
of the Sauk Rapids dam has been passed and it is expected that 
construction will be started this spring. C: 

SAN FRANCISCO, CAL.—The Leitch Electric Compeny has 
been incorporated by Chas. A. Leitch, Warren Vance and D. A. 
Turnbull, with a capital stock of $25,000. A. 

LITTLE ROCK, ARK.—It is reported that the electric light 
plant will soon be in complete operation. This plant is taking the 
place of one formerly in operation here. 

PLYMOUTH, IOWA.—Business men are considering the ad- 
visability of constructing a concrete dam across the Shell Rock 
River to furnish water power for lighting. C. 

NORTH BRANCH, MINN.—Mr, Spivak is organizing a com- 
pany with a capital of $50,000 for the installation of an electric 
light plant for this and surrounding towns. C. 

INDIANAPOLIS, IND.—The Royse Electric Company has 
changed its name to that of the Indianapolis Electric Company 
and increased its capital stock to $70,000. S. 

HELENA, MONT.—The Helena Gas & Electric Company was 
recently incorporated by C. F. Fitzpatrick, James B. Miles, Leo J. 
Mondt and W. J. O'Brien, with a capital of $300,000. 

SANDOVAL, ILL.—Mayor Joseph Thomas, and Aldermen M. 
R. McCall and W. J. McNally are inspecting electric light plants 
preparatory to the installation of a municipal plant here. Z. 

MINNEAPOLIS., MINN.—The Jordan Lighting Company has 
been incorporated with a capital of $30,000 by Lebert E. Jordan., 
Arthur S. Grogan and Marcus H. Thorson, all of this city. 

VALENTINE, NEB.—The new city dam, which has been in 
course of construction for the last six months, is rapidly nearing 
completion. The city will immediately put in its own street lights. 


PORTLAND, ORE.—The date of completion of the Portland 
Railway Light & Power Company's plant at Estacada is set at Oc- 
tober 1. The plant will have a generating capacity of 20,000 horse- 
power. 

ELY, MINN.—The White Iron Lake Iron & Water Power Com- 
pany is planning the construction of a power dam and hydroelectric 
plant at the outlet of White Iron Lake, to develop 25,000 horse- 
power. C. 

AUSTIN, NEV.—The Maricopa Company is making rapid prog- 
ress on the work of grading for the power and lighting plant. Elec- 
tric power will be used to operate some of the hoists at the 
mines. 

CHICO, CAL.—Local capitalists have purchased a site of 165 
acres on Deer Creek and plan the erection of a power plant there. 
T. N. Nash, of this city; is one of the men interested in the 
project. A. 

COLUMBUS, MO.—The laundry which is to be installed at 
Parker Hospital will be completely equipped with electrically 
driven machinery. The work of installation is to be done in a 
short time. 


MEDFORD. ORE.—Harry C. Stoddard, superintendent of the 
Rogue River Electric Company. announces that his company will 
early in the spring build a new power plant at Rogue River Falls, 
near Prospect. A. 

OROVILLE, CAL.—H. H. Sinclair, manager of the Great West- 
ern Power Company, announces that another unit is to be added to 
the Big Bend plant of his company this year, at the approximate 
cost of $200,000. A. 

LINTON, IND.—The Vandalia Coal Company is installing elec- 
tric machines in Mine No. 21. Electric drills are to be put in and 
electric power will be used for hoisting the coal and lighting the 
mine and buildings. S. 

SYLVIA, KANS.—The new electric light plant will be ready 
for operation, it is expected, by March 1, and arrangements are now 
being made to hold a municipal celebration that night when the 
lights are turned on. 

FORT LAUDERDALE. FLA.—Henry Brown, J. L. Billingsly and 
Others are constructing a new ice and electric light plant here. 
The operating company will be known as the Fort Lauderdale 
Ice & Light Company. 

HANKINSON, N. D.—H. G. Squires, of Galesburg, IN.. has ap- 
plied for a twenty-five-year franchise for operating an electrical 
light plant here. The sentiment seems to be almost unanimously 
in favor of having the plant. 

NORTH BREWSTER, O.—The North Brewster Electric Light, 
Heat & Power Company, with a capital stock of $5.000, has been 
incorporated by J. P. Thomas, Wiliam Glick, William P. Soule, 
W. D. Fairfax, D. A. Young and J. D. Waterbury. 

LAFAYETTE, IND.—The Sterling Electric Works has been 
incorporated with a capital stock of $200,000, to manufacture elec- 
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trical appliances. The directors are S. T. Murdock, Thomas Dun- 
can, R. B. Wallace, Julius Berlowitz and Thomas Bauer. 

CLEVELAND, O.—The Brookings Company bas been incor- 
porated with a capital stock of $50.000 to make and sell electric 
light and gas fixtures. The incorporators are Fred J. Klingman, 
C. S. Brookins, W. B. Chapman, Burton D. Umhall and H. M. 
Wilkins. 

PASCO, WASH.—It is reported that work on the $500,000 dis- 
tributing plant of the Pacific Power & Light Company will be 
started soon. With the completion of the plant Pasco will become 
the distributing center tor power consumed in the Columbia and 
Yakima valleys. 

DOVER, DEL.—The Milton Light. Power & Water Company 
was incorporated to furnish electric light, water and public supplies. 
The incorporators are: N. Wallace White, Oscar S. Betts, John M. 
Robbins and B. Frank Walls, all of Milton. Delaware. and the 
capital stock is $20,000. 

ROSWELL, N. M.—The Berrendo Irrigation Farms Company, 
which bought out the Roswell Electric Light & Power Company 
last year, plans to spend $250,000 in improving the plant with 
additional buildings and new machinery. The work is expected 
to start within a couple of months. A. 

COLUSA, CAL.—Three water appropriations, from which it is 
designed to furnish both power and irrigation to Colusa County, 
have been filed by Byron D. Beckwith. One claim is on Fresh 
Water Creek. one on Bear Creek in Colusa County, and a third on 
Cashe Creek in Lake County. 

MARYSVILLE, CAL.—The Live Oak and Encina! Light & Pow- 
er Company has been sold to Berg & Metz, of this city. It is um 
derstood that the purchase price was $10,000. The new firm pur- 
poses the extension of the lines and of furnishing light ‘and power, 
not only to Encinal and Live Oak. but to all the farms and farmi- 
houses in all directions. 

CHESTERTON, ILL.—The Northern Indiana Gas & Electric 
Company of Chesterton has ordered two. 3.750-kilovolt-ampere 
steam turbines from the Westinghouse Machine Company. The 
turbines will be connected to 750-kilovolt-ampere, 13.200-volt. three- 
phase, sixty-cycle Westinghouse generators. 

WHITNEY, N. C.—The new owners of the Whitney Electric 
Development Company, have decided to resume work on the $3. 
000.000 hydroelectric plant. C. W. Smith, who was one of the 
company's receivers, has been placed in charge and instructed to 
complete the undertaking as soon as possible. 

BOLEY, OKLA.—The Boley Light & Power Company hag in- 
creased its capital stock from $5.000 to $20,000. J. O. Williams, 
J. R. Reynolds, H. Toyton, D. G. Gum, F. B. Armstrong, T. M. 
Haynes, J. H. McRiley. Miss C. M. Taylor, Dr. W. E. Foster, J. N. 
Brunett and W. M. Hazle are the incorporators 

CHARLOTTE. N. C.—C. W. Smith, formerly one of the receivers 
of the Whitney Electric Development Company. has opened offices 
at Whitney and has begun negotiations for a resumption of work 
on the $3.000.000 hydroelectric plant at that place. Work will be 
rushed and the plant completed as soon as possible. 

CHICAGO. ILL.—Enlargements of the Argo plant of the Corn 
Products Refining Company, amounting to $1.500.000 are to be 
made so that a greater efficiency in the use of fuel may be realized. 
The power plant will be increased in capacity from 6.000 horse- 
power to 12,000 horsepower, and turbines are to be used. 

BASTROP, TEX.—W. B. Ransome and A. Griesenback have 
bought the stock of Dr. H. P. Luckett and Chester Erhard in the 
Bastrop Water & Light Company's plant. and the plant is now 
owned by W. B. Ransome, A. Briesenback and the T. A. Hasler es- 
tate. Jn the near future extensive improvements will be made and 
probably an ice factory put in connection with the plant. 

INDIANAPOLIS, IND.—The plan to build a state power plant 
to furnish light and power to the state buildings has been revived 
by the donation of $200.000 for a hospital, by Dr. and Mrs. Robert 
W. Long. The cost of such a lighting plant as was projected would 
be about $105,300 and would. it is said, save the state about $10,000 
yearly. 

SAN FRANCISCO, CAL —Articles of incorporat.on of the Cali- 
fornia Power & Manufacturing Company, capitalized at $5,000,000, 
were filed. The directors named are F. G. Baum, Charles W. Slack. 
C. S. Goodrich and John T. Pigott. The company proposes to own 
and operate water plants for power, lighting. irrigation, electricity 
and heating. 

OGDEN. UTAH.—Transformers, oil switches, etc.. have been 
received by the Utah Light & Railway Company for the improve- 
ments to be made in its plant at the mouth of Ogden Canyon. 
The company has also planned the construction of a steel-tower 
line from Oxden to Salt Lake and work on it will be started early 


in the spring. 

RUMFORD FALLS, ME.—The Andover Power Company, for the 
development of water powers in the neighboring town of Andover, 
and use of the power for mannfacturing purposes, has been organ- 
ized here with a capitalization of $50.000, The directors are Rich- 
mond L. Melcher, James McGregor and Waldo Pettingill. all of this 
town, with Mr. Melcher treasurer and Mr. McGregor president. 


362 


SAN FRANCISCO, CAL.—At the annual meeting of the City 
Electric Company’s stockholders, the following directors were 
elected: Mortimer Fleishacker Herbert Fleishacker, L. Schwa- 
hacher, W. Arnstein, S. L. Napthaly, Wm. L. Gerstle, J. J. Mack, S. 
Scheeline and A. Schwabacher. A. Mack. who has been succeeded 
as president of the company by Mortimer Fleishacker, will leave 
shortly on an extended trip to Europe. A. 

NORTH YAKIMA, WASH.—The cost of the improvements 
which are to be made by the Pacific Power & Light Company will 
aggregate about $210.000. The cost of the substation will be $35.- 
000, improvements of the office building will cost $5,000, and the 
gas plant is to be remodeled at a cost of $75,000. The Naches 
power plant will have improvements costing $25,000, and $50,000 
is provided for miscellaneous improvements. 

BANGOR, ME.—Arthur B. Leach, of New York, and Linwood 
C. Tyler of Bangor, have applied to the Legislature for the incor- 
poration of the Maine Power Company with a capital of not more 
than $1,500,000, and with the authority to purchase the Bodwell 
Power Company and to issue bonds for that purpose. The com- 
pany’s property is located at Old Town and Milford, thirteen miles 
up the Penobscot River from Bangor. It is estimated that the ex- 
penditure of $500,000 would put the plant in a position to operate 
successfully. 

SAN FRANCISCO. CAL.—The United Light & Power Com- 
pany, which, under the name of the Consumers’ Light & Power 
Company, began supplying current from a plant in the basement 
of the Whitney Building a year ago, has just begun to operate 
three additional plants. The Equitable Light & Power plant in 
the Phelan Building has a capacity of 2,000 kilowatts in two units. 
The Southside Light & Power plant on Minna Street is equipped 
with a 2,000-kilowatt turbine generator. The Central Oakland 
Light & Power plant in Oakland has a present capacity of between 
2,000 and 3,000 kilowatts in two units, and is already distributing 
current through several miles of underground mains. A. 

AUSTIN, TEX.—The people of Texas, particularly of the 
upper Rio Grande valley, which is to be directly benefitted by the 
Elephant Butte dam and reclamation project, are much interested 
in the proposed amendment to the national reclamation act, allow- 
ing a lease of the power rights. As soon as the amendment is 
passed by Congress a company with a capital stock of $3.000,000 
will be formed to install a hydroelectric plant in connection with 
the Elephant Butte project and construct electric power transmis- 
sion lines down the valley of the Rio Grande to El Paso and 
other towns. The amendment gives the secretary of the interior 
authority to lease any surplus power or power privilege for a 
period not exceeding ten years, giving preference to municipal 
purposes. D. 


ELECTRIC RAILWAYS. 


(Special Correspondence.) 


JAMESTOWN, N. D.—The construction of an electric line from 
the city to the State Hospital is reported. C. 

BUTTE, MONT.—The county board has been petitioned for the 
extension of the street railway from Reagan's road house to the 
Five-Mile. C. 

BELLINGHAM. WASH.—The Nooksack Valley Traction Com- 
pany has secured $100,000 for the construction of lines to Blaine and 
to Sumas. C. 

IRONWOOD, MICH.—The Gogebic & Iron Counties Railway & 
Light Company is about to commence the construction of an electric 
light plant and railway. C. 

SUPERIOR, WIS.—The Duluth-Superior Traction Company is 
planning the expenditure of $400,000 in improvements on its system 
in Duluth and Superior. C. 

VIRGINIA, MINN.—Work has bcen commenced on a survey for 
the construction of an electric road to Eveleth, Minn.. by the 
Mesaba Electric Company. C. 

WEBSTER CITY, IOWA.—Interurban and street railway con- 
struction is projected for this year. A central power station will 
be built at a cost of $40,000. C. 

WAUNAKEE, WIS.—A vote wil] be taken on granting a fran- 
chise to the Wisconsin Valley Interurban railroad to construct its 
lines from Madison to Portage through the town. C 

ST. PAUL.—The St. Paul Railway Promotion Company has de- 
cided cn the route for its line to Lake City, Minn. Jt will pass 
through Oakland, Highwood, Red Rock and Newport. 

PARIS, ILL —The Illinois Central Traction Company has se- 
cured a franchise and promise to build a line from Charleston to 
this place at once. The franchise is for a term of fifty years. S. 

CHEHALIS, WASH.— The Chehalis & Cowlitz Railroad Com- 
pany has been organized with a capital of $300,000 to construct an 
electric or steam railroad to a point twenty miles southeast of the 
city. C. 


DANVILLE, IND.—Hoover Halton, who is promoting the Cap- 


ital Circuit Traction Company has notified the Railroad Commis-. 


sion that work will begin on the line between Danville and Leb- 
anon in a few weeks, k 


HUGO, OKLA.—A complete survey of the Hugo & Atoka Rail- 
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road will soon be made. About 75.000 of the stock has already been 
subscribed, and it is expected that grading will start in ninety days. 


TWO ROCK VALLEY, CAL.—The ranchers of this district have 
presented a petition to the Petaluma & Santa Rosa Railway Com- 
pany, asking that its line be extended from Live Oak, Cal., to this 
town. 

MODESTO, CAL.—The South San Joaquin Improvement Com- 
pany has applied for a franchise for an electric street car line in 
this citv. Sealed bids will be received on this matter up to March 
1, 1911. A. 

CRESTON, TOWA.—The Creston-Winterset Interurban Railway 
Company has filed articles of incorporation with capital stock of 
$500,000 to construct an interurban railway from this city to Des 
Moines. Z. 

ATLANTA. GA.—Officers named at a recent election of the 
Georgia Railway & Electric Company were as follows: President, 
P. S. Arkwright; vice-president. W. H. Glenn; secretary, G. W. 
Brine; treasurer, F. S. Mitchell. 


KANSAS CITY, MO.—The Strang electric line, connecting 
Kansas City and Olathe, Kans., has been sold to the McKinley Trac- 
tion interests. The Strang Company will extend the line to Law- 
rence and Topeka for the buvers. 

PRESCOTT, ARIZ —The Prescott Gas & Electric Company an- 
nounces that the electric line between here and Miller Valley has 
been started and that within six months a number of new and im- 
portant connections will be completed. A. 

VALLEJO, CAL.—The officials of the Vallejo & Northern Elec- 
tric Railroad Company announce that construction work on the 
proposed line between this city and Sacramento will be started 
soon and will be rushed through to completion. A. 

HOUSTON. TEX.—The Houston-Galveston Interurban Electric 
Railway Company is preparing to start work on the construction 
of its extensive terminals here. The company will expend about 
$500,000 in these and other improvements in Houston. D. 


SANTA BARBARA, CAL.—The Santa Barbara Street Railway 
Company has offered to abandon the low-power type cars it is now 
using and re-equip with high-power cars if the City Council will 
agree to take up the old franchise and grant a new one. 

DALLAS, TEX.—The Texas Traction Company. now operat- 
ing an interurban line from Dallas to Denison, will begin imme- 
diate construction of a line from Waxahachie, and later will extend 
to Hillsboro and on to Waco. The estimated cost is $1,500,000. 


GALESBURG, ILL.—The City Council has passed an ordinance 
granting a twenty-year franchise to the Galesburg Railway and 
Light Company, the local branch of the McKinley system, for the 
use of the streets for a street railway. It has not vet been accepted 
by the Company. Z 

LOS ANGELES. CAL.—Paul Shoup, manager of the Los An- 
geles Pacific Railway Company. announces tnat his company has 
leased from the Southern Pacific Railroad Company, that portion of 
the steam road extending west from Clements Junction to the city 
limits, and asked the Council's permission to electrify the road. 


PETALUMA, CAI..—The Petaluma & Santa Rosa Electric 
Railway Company, of which E. M. Van Frank is president, has 
applied for a franchise for an electric line through this city. Point 
Pedro has been agreed upon as the terminus for the proposed road 
on which work will commence as soon as the franchise is 
granted. A. 

DANBURY, CONN.—A final survey of the trolley line between 
Bridgeport and Danbury has been made and rights of way over 
which the new line will run are being purchased. Immediately 
upon the completion of the right of way construction will begin 
and it is hoped to have cars running on at least a portion of the 
line this year. 

HAGERSTOWN, MD.—Maj. L. N. Downs and Hugh L. Kirby. 
promoters of the Hagerstown & Clearspring Electric Railway. 
which will be built this summer, are organizing the Trackless Trol- 
ley Company of Maryland and West Virginia, which will under- 
take to construct a number of trackless trolley lines in Maryland 
and West Virginia. 

LEWISTON, ME.—The City of Auburn has granted the Portland. 
Gray & Lewiston Street Railways Company permission to change 
its Jocation so as to run its cars nearer the city to connect with 
the Lewiston, Augusta & Waterville Street Railway. Under the 
change it will cost the Company more to complete the line, but 
it will shorten the running time of its cars. 

BALTIMORE. MD.—There is a scheme under consideration 
for connecting this city with the Eastern Shore by trolley and 
to build lines through the section. The first line will be from 
Chestertown to Tolchester. For this purpose a company has 
been formed with a capital of $200,000, half of which has been 
subscribed. A right of way has been bought. 

SACRAMENTO, CAL.—President John A. Britton. of the Pacific 
Gas & Electric Company, announces that his company has about 
completed plans for the extension of its electric lines in the subur- 
ban districts of this city. One extension will be running the street 
ear service through Elmhurst. three miles from here. Work on the 
new improvements is expected to start early in March, A. 
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COLUMBIA, S. C.—The Duke interests are given the right in 
a bill introduced in the Senate to incorporate the Piedmont & 
Northern Railway Company, a $5,000,000 concern. that merges 
with the Greenville, Spartanburg & Anderson Railway Company. 
interurban railway lines being projected. The following are the 
incorporators: J. D. Duke, B. N. Duke, Samuel McRoberts, W. S. 
Lee. Ellison A. Smythe and Lewis W. Parker. 

BEATRICE, NEB.—The Illinois Traction System proposes to 
construct and operate an interurban electric line between Adams 
and this place. The proposition provides that the company will 
construct and operate a power plant and railroad if stock in the 
institution to the amount of $300,000 is subscribed. The distance 
from Adams to Beatrice is about twenty-eight miles and the terri- 
tory between the two towns is without transportation facilities. 

AUSTIN, 'TEX.—A bill has been introduced in the Legislature 
authorizing the consolidation through purchase by the Texas Trac- 
tion Company of Fort Worth of the property of the Denison-Sher- 
man [Interurban Railway Company. The latter company operates 
an interurban electric railway between Dallas and Sherman, Tex., a 
distance of sixty-five miles. The Texas Traction Company's interur- 
ban line runs between Fort Worth and Dallas. This is the first 
electric railway consolidation bill ever introduced in the legislature 


of Texas. D. 

BELLINGHAM, WASH.—Practically $100.000 in subscriptions 
for the bonds of the Nooksack Valley Traction Company has 
been pledgea here by business men. This subscription guaran- 
tees the construction of the first nine miles of the interurban 
line between this city and Ferndale. This company plans the 
constriction of two interurban lines with an aggregate of mile- 
age of sixty miles. one line running north from Bellingham to 
Lynden and from there northeast to Everson. Nooksack and Sumas, 
connecting at this point with the British Columbia electric, for 
Chilliwack and New Westminster. The other line will run north- 
westward from Bellingham, touching Marietta. Ferndale, Custer. 
and reaching the international boundary at Blaine. and here again 
connecting with the Canadian road. 

CHARLOTTF, N. C.—A network of interurban trolley lines. 
connecting Charlotte, N. C., with Greenville. Anderson and Spar- 
tanburg, S. C., involving an expenditure of $7.000,000, will shortly 
be built by the Duke interests. representing Messrs. J. R. and R. 
N. Duke and W. S. Lee, all prominent capitalists of North Carolina. 
It is understood that the line will utilize the vast waterpower de- 
veloped by the properties of the Southern Power Company, in which 
the Dukes are heavily interested. This line will open up a rich 
territory, and will probably tap the Seaboard Air Line Railway at 
Greenwood, S. C., from which place the line will extend on to 
Charlotte. It is proposed that the cities interested shall take stock 
in the line, and that they shall give the trolley line fifty per cent 
of their freight business. I. 


TELEPHONE AND TELEGRAPH. 


(Special Corrcapondence. ) 

NEW LONDON, WIS.—A farmer's telephone line has been or- 
ganized in the town of Lebanon to be tributary to the Fox River 
Lines. C. 
BRISTOW, IOWA.—The West Point Mutual Telephone Com- 
pany has been formed here to build an exchange here as well as at 
Allison. Z. 

WAVERLY. IOWA.—The Washington Rural Telephone System 
Company. capital. $6,000, has been incorporated. H. O. Steege is 
secretary. 

DEADWOOD. S. D.—The Nebraska Telephone Company is con- 
sidering the expenditure of $85.000 this year to complete improve- 
ments started last vear. C. 

INDIANAPOLIS, IND.—A contract for installing a new Game- 
Well fire-alarm telegraph system in this city has been awarded to 
the Western Electric Company. S. 

ABBOTT. OKLA.—The Abbott Telephone Company has been 
incorporated for $1.000. The incorporators are Claude Chapman, 
Fred Blankenship and R. J. Ross. 

WALDRON. IND.—The local telephone system has been pur- 
chased by J. W. Buckingham, of Morristown. The plant will be 
improved and the lines extended. S. 

MISHAWAKA, IND.—It is reported that a contract has been 
awarded to the Gamewell Fire Alarm Company for the installation 
of a police alarm system at $3,000. S. 

BRISTOW. IOWA.— The West Point Telephone Company has 
been incorporated with capital stock of $20.000. The officers are 
President, J. W. Piper: treasurer, J. H. Richardson, and secretary, 
J. C. Jungkunz. Z. 

MASON CITY. TOWA.-—At the annnal meeting of the Western 
Electric Telephone Company, in Des Moines. [owa. $15.000 was 
appropriated for improvements during 1911. C. 


BELLEFONTAINE. O.—The property of the Mt. Victory Telec- 


phone Company, with 400 telephones. has been sold to the United 
Telephone Company, for the sum of $19.250, H. 
REDWOOD FALLS. MINN. —Tbe Redwood County Rural Tele- 
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phone Company is planning the construction of lines through Vesta 
township and algo to Lamberton from Wabasso. C. 
MARSHALLTOWN, IOWA.—The Merchants, Mechanics & 
Farmers’ Telephone Company will commence the erection of an au- 
tomatic plant about March 1. The cost is to be $100,000. 
BROADVIEW, MONT.—The Treasure State Telephone Com- 
pany has been incorporated with a capital of $25,000. The incor- 
porators are H. W. Bangert. A. Bouchard and E. B. Kingman. 
WINCHESTER, IND.—The Farmers’ Telephone Company has 
heen incorporated with capitalization of $10,000. The incorporators 
are Clarence Mullen, Leander Moorman and Omar Venlanding- 


ham. Z. 
LITTLE CHUTE, WIS.—The Fox River Valley Telephone Com- 
pany has its line nearly completed. The line will extend from this 
city through Freedom and partly through the Indian Reserva- 
tion. 

WAUSAU, WIS.—The contract for the erection of an office 
and telephone building has been let to John Anseres & Son. Wausau, 
at $33,122. Van Ryn & DeGelleke, of Milwaukee, Wis., are the archi- 
tects. C. 
BINGHAM LAKE. MINN.—The Bingham Lake Rural Tele- 
phone Company has been incorporated with a capital of $2,000. 
The incorporatore are John H. Henderson, V. E. Rogers and Wm. 


H. Dummett, Jr. 

ANTIOCH, ILL.—The Antioch Telephone Company has been 
incorporated with a capital stock of $2,500 to operate a telephone 
line. The incorporators are Wallace E. Drom, Charles T., Richards 
and Jay B. Cribb. Z. 

WEST PLAINS. MO.—The West Plains & Howel Telephone 
Company has been purchased by J. W. Bover and L. F. Bover of 
Lake Charles, La., who state hat they will make many improve- 
ments in the system. 

UPPER ALTON, ILL-—The Kinloch Telephone Company’s lines 
will connect with the Upper Alton Exchange of the Star Telephone 
Company after Jannary 31 superseding the Central Union Tele- 
phone Company's Lines. Z. 

HOOKER. OKLA.—The Farmers Mutual Telephone Company 
has been incorporated for $1,500, by E. D. Hubbard, J. C. Wallace. 
Cecil and C. C. Adams, F. A. Bateman, William McDowell, Charles 
Pitts. Thomas Decker and J. S. Wallace. 

GREENSBURG. IND.—The contract between the Decatur 
County Independent Telephone Company and the Central Union 
Telephone Company. by which the former obtains the field here 
for twenty vears, has been perfected and is now in effect. 

DUQUOIN, ILL.—Farmers of Perry County have organized a 
telephone Company with the following officers: President, W. F 
Bills. Swanwick; vice-president, W. F. Ahlers. Matthews, and Sec- 
retary and treasurer. Charles Schmalriede, of Pinckneyville. Z. 

NEWCASTLE. IND.—The Central Union Telephone Company 
is completing improvements in this city at a cost of over $35.000. 
which include a number of new lines and the practical replace- 
ment of all cables in the city with larger ones. The company now 
has more than 1200 subscribers here. 

MILWAUKEE, WIS.—The Wisconsin Telephone Company has 
under consideration the following improvements: An addition of 
6.000 miles of new toll wire. $350.000; new telephone exchange at 
Appleton, $100,000; Beloit, $75,000, and Milwaukee, $190,000, and 
miscellaneous improvements, $200.000. 

SOUTH BEND, IND.—Control of the South Bend Home Tele- 
phone Company, the largest Independent company in = northern 
Indiana, has passed to the Automatic Electrice Company, of Chi 
cago, and at the annual meeting Sanford F. Harris. Chicago, was 
elected president in place of Theodore Thorward. The other 
officers are Horace G. Miller, vice-president; Elmer R. Stoll, sec- 
retary-treasurer, and H. A. Harris, treasurer. 

FOND DU LAC, WIS.—The Fond du Lac Rural Telephone 
Company and the Empire Telephone Company were combined un- 
der the name of the former at the annual meetings of the stock- 
holders. The officers elected at the meeting were: President., 
William C. Ray; vice-president. John M. Dowd: secretary and 
treasurer, Wiliam T. Reil. It is understood that the company’s 
lines are to be extended and that improvements are to be made. 
The capital stock of the new concern is $20,000, 


ELECTRICAL SECURITIES. 


During the past week stocks in general showed a higher tem- 
dency although many of the issues showed only a fractional chanve. 
The volume of trading was smaller than during the week orevtous 
Transactions in bonds were, however, better. and althouch there 
was some halt in business due to the pending decisions ot the In- 
terstate Commerce Commission, conditions are extremely faveraole, 
The report of the United States Steel Corporation showing the ton 
nage of unfilled orders on hand was hailed as a favorable sicn as 
the amount was considerably higher than the preliminary estitates 
The Company's mills are running at about fifty-eight per cent ces 
pacity and bookings in January were at the rate of 30000 tons a 
day. comparing with 22.000 late in Tha, 

At the annual meeting of the Detroit United Railway R PEP 
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VanCortlandt resigned as a director. Other directors were re- 


elected. 
At the annual meeting of the Detroit Edison Company directors 


were re-elected. H. F. Kroyar, assistant secretary, has been elected 
secretary of the Company, to succeed S. W. Burt, resigned. The 
same change was made in the Eastern Michigan Edison Company. 
Other officers were re-elected. 

The Kings County Electric, Light & Power Company has elected 
James N. Wallace of the Central Trust Company, as director, suc- 
ceeding the late Hugh J. Grant. Last month Mr. Wallace was 
elected to the board of the Edison Electric Illuminating Company 
of Brooklyn, filling a similar vacancy. 

Earnings of the Southern New England Telephone Company for 
the fiscal year ended December 31 were the largest in the com- 
pany’s history, gross showing an increase of more than nine per 
cent over 1909. Net profits were $557,345, compared with $546,403 
in 1909, equivalent to 7.2 per cent on the $7,693,700 stock. After 
payment of dividends, surplus was $95,723, as compared with $84,780 
in 1909. 

The Underground Electric Railways Company of London, Lim- 
ited, gives notice that the interest on the six per cent income bonds 
of 1948 for the half-year ending December 31, 1910, at the rate of 
one per cent per annum, free of British income tax, will be paid on 
and after March 1 in New York at the New York Trust Company. 


DIVIDENDS. 


Detroit United Railway Company; a quarterly dividend of one 
and one-quarter per cent, the first dividend since 1907, when three 
and three-quarters per cent was paid. The dividend is payable 
March 1. 

General Electric Company; the regular quarterly dividend of 
two per cent, payable April 15 to stock of record March 4. 

Kings County Electric Light & Power Company; the regular 
quarterly dividends of two per cent, payable March 1 to stock of 
record February 17. 

The Philadelpnia Electric Company; the regular quarterly divi- 
dend of one and one-half per cent, payable March 15, as registered 
February 21. 

Rochester Railway & Light Company, preferred quarterly divi- 
dend of one and one-quarter per cent, payable March 1. 


CLOSING BID PRICES FOR ELECTRICAL SECURITIES ON THE LEADING EX- 
CHANGES AS COMPARED WITH THE PREVIOUS WEEK. 


NEW YORK. 

Feb. 13. Feb. 6. 
Allis-ChalmerS COMMON ........ 0. ccc eee ee ee eevee ee aeees $14 8 4, 
Allis-Chalmers preferred .......... 0... cece cece ene eee ev vaes OD 334 
Amalgamated Copper ......... ccc cee eect e weet tpt eeeaeees 66 66 
American. Tel. & Catl@isé.ve00 4s has ow ca eestor a eet ae 82 S3 
American Tel. & Telia s-sed beeen ilnsnc a kede o ied Male ere ardsia 14515 146 
Brooklyn Rapid Transit ....sn eles cid aad $4 baat een Was TSG, 791% 
General Elertrit sso rereiarer ey ot Dees betas cos eee RAS 15514 154 
Interborough-Metropolitan common .......... 0.0 c cece eee eee 2014 197% 
Interborough-Metropolitan preferred ...........0.ec ce eee eee OOM 5d 
Kings County Electrice accel as ue hind aee ede ee ames 123 123 
Mackay Companies (Postal Telegraph and Cables) common. 93 9334 
Mackay Companies (Postal Telegraph and Cables) preferred. 76 TDM 
Manhattan Elevated - sock 26 ened cade 4a we one ce aet & eWeek He 139 138 
Metropolitan Street Railway ........ 0... cee tee eee *1% *18 
New York & wey Jersey Telephone............- cece cece 103 103 
Pacifc Tels & Tel sariso cirr aren eane yarra a ted Gee lan ea a A aa le US 5314 
US; Steel COMMON asin aaa oe-4 wi Ee Sk Ha eee a E aN N1 5g $1 lo 
U. S. Steel preverred ices che caw k baad eh We e rroan errr 11914 12034 
Western. (ONION: ose fact oie te Shs dre eis Ga Rida ee ee eae ee oe ey v4 743, 
Westinghouse COMMON .,....... ccc cc ec tee eens HAY 68 
Westinghouse preferred ....... 0.0... ccc ce eet eens 118 116 

*Last price quoted. 
BOSTON 

Feb, 13. Feb. 6. 
American Tel. & “Tels cick sdsaw oven EA 6 S55 aS OHI ERE T... 145% 14614 
Edison Elec. Illuminating ........0 2.2... cee ee eee eee 290 291 
General MleCiric: (isccagis ee wh eat sdeaes ciadd tA Ge BRO Chee 1554% 154 
Massachusetts Electric common .......... 00. cece ee eee eee 17 18 
Massachusetts Electric preferred ........ 0... cece ewe eee eee RIG gT 
New England Telephone ........... 0.0 cece cece eee eee tenes 149 140 
Western Tel, & Tel. COMMON........ 0.0... ec ee ee tens 32 2215 
Western Tel. & Tel. preferred... ... 0... 0. cee eee eee 93 93 

PHILADELPHIA. 

Feb. 13. Feb. 6. 
American Railways 3c sane ia ikaw Bye waa Sota ore 441% 441, 
Electric Company of AmeriCa@........ ccc ee eee 12 1221% 
Electric Storage Battery common........... 0. cee eee eee ees D4 d416 
Electric Storage Battery preferred............ cee eee eee 54 o4 te 
Philadelphia Electric... ccc ccc cee ee eee ee ee eee enn eens 1614 165% 
Philadelphia Rapid Transit: ......... cere e cee eee e ener eee eres 20) 207% 
Philadelphia Traction .. cc... ccc cect ec eee eee ee etes Si S614 
Unión Traction x4c24.65e sk cee PEO he GREER Res et OS 47 4734 

CHICAGO. 

Feb. 13. Feb. 6 
Chicago Railways, Series 1... cece cee ce ee ete nes a0 40 
Chicago Railways, Series 2... . ccc ee nee ents 2414 25 
Chicago Subway oo. ccc ccc eee eee te eee ee tee eee eee ae 4 
Chicago Telephone .. 0... cc cece ee eee nee ene eens 1221% 119 
Commonwealth Edison .. 2.0.2... 0 serres ee ete ete teens ae 114 l 
Metropolitan Elevated COMMON ...... 5.5 cee eer eee etnies ae ae 


Pe ee er ee TE E A E E E E a E a a 


Metropolitan Elevated preferred 


PERSONAL MENTION. 
JACK C. FISHER has been appointed city electrical inspector 
of the City of Kankakee, Il 
T. S. WILLIAMS has been elected president of the Brooklyn 
Rapid Transit Company, taking the place of E. W. Winter, who 


resigned. 
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SANFORD F. HARRIS, of Chicago, has been elected presi- 
dent of the South Bend Home Telephone Company, of South 
Bend, Ind. 
J. M. BRAMLETTE, who superintended the completion of the 
Jackson-Lansing electric suburban line, has recently been made the 
manager of the city lines at Jackson. 


A. H. WHITE, manager of the Joliet exchange of the Chicago 
Telephone Company has been made district manager. His territory 
is to include the exchanges at Joliet, Lockport, New Lenox, Plain- 
field, Lemont, Manhattan, Minooka and Elwood, 


J. H. POYNTING, F. R. S., professor of physics in the Univer- 
sity of Birmingham. been awarded the Hopkins prize for the 
period 1900-1903 for his researches on the transmission of energy 
in the electromagnetic field and on the pressure of radiation. 


L. H. LATHROP has been appointed to succeed W. R. Putnam 
as superintendent of the Menominee & Marinette Light & Traction 
Company. Mr. Lathrop is a graduate of the University of Michi- 
gan, and was formerly with the Milwaukee Electric Railway & 
Light Company. 


ROBERT MATHER, chairman of the Board of Directors of the 
Westinghouse Electric & Manufacturing Company, recently re- 
turned from a business trip in Europe. He states that he found 
business conditions in Europe, and especially in Great Britain, to 
be very satisfactory. 


HARRY CURTIS RICE, vice-president and manager of the Gen- 
eral Incandescent Lamp Company of Cleveland, O.. was united in 
marriage to Miss Edna Tyler Kindelon of Oakland, Cal.. February 7. 
The ceremony was performed in Lynn, Mass., Mr. Rice's former 
home. Mr. and Mrs. Rice are spending their honeymoon on an 
excursion through the southern states. 


OBITUARY. 


J. A. E. HOEVELER, superintendent of overhead construc- 
tion of the Allegheny County Light Company, Pittsburg. died of 
pneumonia on the morning of February 6. Mr. Hoeveler was a 
pioneer in the electric lighting business, having started with the 
old East End Lighting Company of Pittsburg twenty years ago. 


SAMUEL A. BUFFINGTON, president of the Consolidated 
Gas & Electric Company, of Chicago, died February 8 of inflam- 
matory rheumatism at his residence in Chicago. He was thirty- 
eight years of age. In 1908 he founded the Chicago Telephone 
Supply Company. He was president of the Land Company of 
North America and president of the Giant Construction Company, 
which founded the town of New Chicago, Tex. He is survived by 
his widow and one son. 


JAMES McMILLAN SMITH, for a number of years vice-presi- 
dent and general manager of the Southern Michigan Railway 
Company, but more recently secured by the receiver for 
the Toledo & Chicago Interurban Railway Company as general 
manager, died at the home of his daughter in South Bend, Ind., on 
February 6. Mr. Smith had been ill for several weeks, The de- 
ceased was born near Celina, Tenn., February 13, 1853. It can be 
said of Mr. Smith that he was a self-made man. When a mere 
boy he was bound out by his parents to a grocer, but as the work 
did not prove to his liking he left his employer and learned teleg- 
raphy. He entered the employ of the Chicago & Alton Railroad 
as a telegraph operator, later going to the Pullman Palace Car 
Company as cashier and finally as private secretary to George M. 
Pullman, president of the company. In 1888, Mr. Smith resigned 
his position with the Pullman Company and entered business in 
Chicago, manufacturing rolling mill machinery, heavy forgings and 
hammers. The following year he disposed of his interest in this 
business and became manager of a street railway in Des Moines, 
where he consolidated two rival lines. He also materially im- 
proved and extended the service and financed a new corporation. 
His interests here were soon disposed of at a profit and he went 
to South Bend where he purchased the South Bend Street Railway 
property and later organized the South Bend & Mishawaka Rail- 
way Company and the General Power & Quick Transit Company. 
Under his management the lines were extended throughout the city 
and the problems of electrification were worked out to a practical 
solution. In 1897 Mr. Smith became associated with the Hon. 
Arthur Kennedy of Pittsburg, and reorganized the local properties 
under the name of the Indiana Railway Company. The system was 
entirely rebuilt at that time. the service being suspended for nearly 
a year. The new company connected Elkhart and Goshen by in- 
terurban, which was then extended to South Bend. In 1901 Mr. Smith 
and Mr. Kennedy organized the Southern Michigan Railway Com- 
pany, completing the line as far as Niles in 1903 and to St. Joseph. 
Mich., in 1906. The street railway systems of Michigan City and 
Laporte were acquired and operated and finally connected with 
South Bend by interurban. When the properties were acquired by 
the present Murdock Company. Mr. Smith resigned, retaining his 
interest, however, in the Southern Michigan Company, of which 
he was general manager, until about a year ago, when that prop- 
erty was purchased by the Murdocks. Since then Mr. Smith de 
voted a part of his time to the promoting of a road at McAlester, 
Okla. Mr. Smith is survived by a wife and daughter. 
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FOREIGN TRADE OPPORTUNITIES. 


NO. 6104. LIGHTING SUPPLIES.—A commission agent in a 
European country informs an American consul that he desires 
to hear from manufacturers of electric wires for weak and 
strong current and of iron gas fittings (connections). He be- 
lieves that a good business can be done in these articles. Cor- 
respondence may be in English. 

NO. 6106. ELECTRIC-POWER ENTERPRISE.—A report from an 
American consul in Latin America contains particulars of the 
organization and plans of a new company which will establish 
a large hydroelectric plant. American manufacturers of elec- 
rtic machinery and equipment should look after this business 
directly if they desire to have the first opportunity to sell the 
materials which will be required to complete the plant and 
transmission system, 

NO. 6107. ELECTRIC-LIGHT PLANT.—A consul in Asia states 
that a municipality has decided to erect a central electric- 
light station at an estimated cost of about $85,000. 


NO. 6116. ELECTRIC TRAMWAYS AND ELECTRIC POWER.— 
The American embassy at Constantinople, Turkey, has for- 
warded copies of the particulars of an adjudication concern- 
ing a concession of electric tramways in the city of Adrianople 
and the establishment of electric power in the Vilayet of 
Adrianople; also a concession for electric tramways in the 
city of Adana and the establishment of electric power in the 
Vilayet of Adana, which the Minister of Commerce and Public 
Works has sent to the embassy. These publications can be 
obtained by interested persons upon application to the Bureau 
of Manufactures. 

NO. 6122. AUTOMATIC TELEPHONES IN AUSTRALIA.—Consul 
General John P. Bray, of Sydney. reports that the Federal 
Postal Department of the Government of the Australian Com- 
monwealth, controlling telephone matters, has announced its 
intention of calling for proposals, in the near future, for at 
least one automatic telephone installation similar to those now 
in use in certain cities of the United States. 


NEW INCORPORATIONS. 


CHICAGO, ILL.—V. Weber & Company have incorporated with 
a capital of $100,000 to manufacture and deal in electrical ap- 
paratus. The incorporators are Howard M. Cox, Max S. Rosenz- 
weig and Dwight B. Cheever. 

ROCKFORD, ILL.—The Atwood Vacuum Cleaner Company has 
been incorporated with capital stock of $50.000, to manufacture 
electrical machinery. The incorporators are James T. Atwood, How- 
ard C. Atwood and Myra C. Atwood. Z. 

CHICAGO, ILL.—The Charles H. Debs Company with cap- 
ital stock of $5,000, has been incorporated to manufacture and deal 
in electrical and gas fixtures. The incorporators are Joseph Rogen- 
berg, Charles H. Debs and Charles L. Cohns. Z. 

DAYTON, O.—The Vaile-Kirnes Company, manufacturers of hvy- 
draulic, electrical and pnenmatic machinery, has incorporated with 
a capital stock of $100,006. The incorporators are J. Henry Vaile, 
Hugh W. Kimes, Claude E. Burnett, David L. Stange and Oscar M. 
Gottschall, 


INDIANAPOLIS, IND.—The Hoyt Light Sales Company has 
incorporated to take over the Welchel Electric Company of Ander- 
son, Ind., and to handle the product manufactured by that company. 
The piant will be moved to Indianapolis, where a high-tension mag- 
neto for automobiles and stationary gasoline engines will be manu- 
factured., S. 


NEW YORK, N. Y.—Articles of incorporation have been filed 
by the Telephone Booth Renting & Sales Company of New York 
City. The Company will manufacture, buy and sell telephone 
booths, fixtures and equipment of every kind. The capital stock is 
$15.000 and the directors are Eugene W. Walsh, John C. Kelly, Jr., 
and James H. Walsh of Brooklyn. T. 


PROPOSALS. 


TELEPHONES.—The chief signal officer of the War Depart- 
ment Washington, D. C.. is inviting proposals until February 23. 
for furnishing forty-three composite desk telephones and sixty 
common-battery wall telephones. F. 

NAVY DEPARTMENT SUPPLIES.— The Bureau of Supplies 
and Accounts, Navy Department, Washington. D. C.. will open bids 
on naval supplies on the dates given below, Bidders interested 
therein should make early application for copies of the schedule, 
giving the schedule numbers desired. Schedules can be obtained 
from the Navy Pay Office nearest each navy yard. Bids will be 
asked on the folowing supplies: 


Date of Place of Schedule 
Openin. Material. Quantity. Delivery. Number. 
Feb, 25. Boxes braneh junction, 
CUCS orma E e on ees EARSTE Miscellaneous.. Norfolk, Va EA 
Bells, vibrating, w. tle... Bm wee eee eee Norfolk, Wal... 8548 
Carbons for are lamps... 5,000 ......5-e. Srookisnm, N. Yo. .3048 
. t % {PHS H - 
Pe ee Miscellaneous. Norfolk, Va. 2.2... 3048 


terior NUNES... -aaan 
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NEW PUBLICATIONS. 


REPORT OF THE SMITHSONIAN INSTITUTION. —The an- 
nual report of the Smithsonian Institution for the year ending June 
30, 1909, has been issued. In addition to the usual report of the 
secretary on the administration of the institution and its allied 
interestg, there is a general appendix containing reprints of the 
following papers: “Researches in Radio-Telegraphy,” by J. A. 
Fleming; “Recent Progress in Physics,” by J. J. Thomson. 


REPORT OF SECRETARY OF COMMERCE AND LABOR.— 
The eighth report of the secretary of commerce and labor covers 
the vear 1910 outlining the work of the different bureaus under this 
department. Some account is given of the international investiga- 
tion on the ohm, volt and ampere, which was held by the Bureau 
of Standards. in co-operation with the Physikalich“+-Technische Reich- 
sanstalt of Germany, the National Physical Laboratory of England, 
and the Laboratorie Central d’Electricite of France. The dele- 
gates of this convention met in Washington during April and May. 
1910, and carried out a careful series of experiments on the 
silver voltameter. Standard cells were measured and standard 
resistances prepared, many comparisons being made. The nu- 
merical value of the Weston normal cell was agreed upon. The 
report states further that the works on the absolute measure of 
current is nearly completed and that the reasearch on the prop- 
erties of mica is completed and ready for publication. Part of the 
work of the Bureau of Standards is concerned with measuring 
the incandescent lamps used by the Government and mention of 


this is also made. 
INDUSTRIAL ITEMS. 


THE NEW YORK INSULATED WIRE COMPANY, New York. 
N. Y. advertises Grimshaw splicing compound on a recently mailed 


blotter. 

THE AMERICAN STEAM GAUGE & VALVE MANUFAC. 
TURING COMPANY, Boston. Mass., illlustrates and describes its 
safety valves in a recent folder, 

THE PAWLING & HARNISCHFEGER COMPANY, Milwau- 
kee, Wis., builder of cranes, hoists, etc., announces the opening 
of a branch office at 533 Baronne Street, New Orleans, La.. under 
the management of T. W. Waddell. 

THE AMERICAN CONDUIT COMPANY. 140 Nassau Street, 
New York. N. Y.. advertises its bituminized fiber conduit for un- 
derground construction, on a recent folding post card. Illustrations 
of the conduit are given and the sizes mentioned. 

THE ILG ELECTRIC VENTILATING COMPANY, Chicago, 
Hl, has just sent out a catalog describing the Ile fans and blow- 
ers. A number of illustrations are used, and there is in addition 
a considerable amount of data regarding fans, blowers and air- 
moving plants 

THE HURLEY MACHINE COMPANY. Chicago. NI, illus- 
trates its “Thor” home laundry machines in a recent attractively 
prepared bulletin. The entire machine is described part by part, 
the different pieces and the entire assembled machine being shown 
in the illustrations. 

THE GENERAL INCANDESCENT LAMP COMPANY, Cleve- 
land, O., has issued a leaflet under the title. “Twixt Darkness and 
Dawn.” Besides arguments for the G. I. Mazda lamp, the leaflet 
contains a list of the General Incandescent Lamp Company's rep- 
resentatives and branch offices. 

THE SANGAMO ELECTRIC COMPANY, Springfield, Wb, de- 
votes a new bulletin, No. 21, to a comprehensive treatment of 
the method of testing watthour meters by means of the standard 
test meter. Complete data are given as to the proper calibrating 
constants to be used in testing every make of meter on the market. 

THE ELECTRIC STORAGE BATTERY COMPANY. Philadel- 
phia, Pa., describes in Bulletin No, 131 the installation of the 
“Chloride Accumulator” for the Lake Hopatcong Yacht Club, at 
Lake Hopatcong, N. J. The plant includes a yeasoline-engine-driven 
generator and a sixteen-cell “Chioride Accumulator” storage battery. 
The amount of time taken to operate the plant and keep it in good 
condition is very slight. 

THE BRISTOL COMPANY, Waterbury, Conn.. has just distrib- 
uted Bulletin No. 121. This publication is a forty-pave illustrated 
catalog of Bristol's Class IHI recording thermometers including de- 
scriptions and lists of the compensated gas-filled recording ther- 
mometers Which were discussed in recent issues of the engineer- 
ing and trade papers. These instruments are being used for a great 
variety of apnlications for recording temperatures up to Sou dexrees 
Fahrenheit. A number of prominent users of the recording ther- 
mometer are given in the form of a list. 

THE ELECTRICAL ALLOY COMPANY. Morristown. N. J. 
has put on the market a new alloy called the grade “CU material. 
It is a pure nickel-copper-alloy, non-corrosive material having a 
resistance of 164 ohms per mil foot, and which does not become 
brittle with repeated heating and cooling. It will replace ejzhteen- 
percent German silver, The company also announces that it has 
placed on the market a new high-grade phosphor-bronze armature. 
branding wire manutactured from an imported alloy. | Informa. 
tion may be had on both of these materials from the Electrical 
Alloy Company. 


E a 


366 


WICKES BROTHERS. Saginaw, Mich., have issued their Feb- 
ruary stock list of machinery bargains. The list includes boilers, 
engines, pumps, machine tools, electrical machinery, etc. 

DOSSERT & COMPANY, New York, N. Y., announce that their 
president, H. B. Logan, is making an extensive trip through the 
South and West in the interest of the company’s line of solderless 
connectors, taps, and terminals for electric wires and cables. He 
will visit the following cities: Atlanta, Chattanooga, Birmingham, 
New Orleans, Houston, Dallas, St. Louis, Kansas City, Denver, 
Salt Lake City, Butte, Spokane, Seattle, Portland, San Francisco, 
Los Angeles. Any firm interested in the above mentioned spe- 
cialties can communicate with the home office at New York and 
Mr. Logan will be instructed to call in person. 


THE WESTINGHOUSE ELECTRIC & MANUFACTURING 
COMPANY has recently closed a contract with the Universal Port- 
land Cement Company for motors to operate its No. 6 Plant at 
Buffington, Ind. The motors will be of the “MS” mill type, having 
characteristics specially suitable for cement-mill work, and they 
will operate from five horsepower to 200 horsepower, and the ag- 
gregate capacity is 11,500 horsepower. This plant will be the 
largest in the United States, having a daily capacity of approx- 
imately 12,000 barrels, and will be electrically operated throughout: 
the various drives being of the latest development for cement-mill 
work. 

THE TRUMBULL ELECTRIC COMPANY, Plainville, Conn. at 
a recent meeting of stockholders increased its capital stock from 
$100,125 to $500,000. A certificate has been filed showing the issue 
of $399,875 of additional stock, and the change of location of the 
company from -Hartford to Plainville, where it has been located for 
some time. The board of directors has been increased from four 
to seven and the following officers were elected: President, John 
H. Trumbull; vice-president, Frank T. Wheeler; secretary and 
treasurer, Henry Trumbull. Ex-Senator Sloper has purchased $25.000 
`- of the new preferred stock and is to control the sale of the remain- 
der, which will go on the market at $110 a share. 

THE WESTERN ELECTRIC COMPANY, New York, N. Y. 
calls attention to its set of fourteen bulletins covering the field of 
telephony. The information covered in this collection includes 
such subjects as magneto, central battery, toll and private-branch- 
exchange switchboards, magneto and central-battery telephone sets 
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and accessories, switchboard accessories and protector equipment, 
switchboard power plants, ete. The information is of the helpful 
sort, abounding in illustrations and diagrams. Nearly all telephone 
managers are familiar with at least some of these publications, 
but it may be interesting to know that the whole collection can 
be obtained by merely writing to the manufacturers, 

THE GENERAL ELECTRIC COMPANY, Schenectady, N. Y, 
has received from the Michigan Cement Company, Chelsea, Mich., 
an order for complete electrical equipment to be installed in its 
plant. At first only a part of the ultimate amount of power will be 
generated by two machines, two-phase, one of 200, and the other 
of 250-kilowatt capacity. Other generators will be installed later. 
Thirty-five induction motors, aggregating 1,133 horsepower capacity 
have been ordered for driving the various machines. The switch- 
board for controlling the output of the two generators and the power 
company's service transformers will consist of seven panels, two 
three-phase sixty-cycle generator and exciter panels, four power 
feeder panels. <A thirty-kilowatt transformer, which will carry a 
lighting load, is included in the order. 


DATES AHEAD. 


Philadelphia Electric Show. Philadelphia, Pa.. February 13-27. 

American Physical Society. Next regular meeting, New York 
City, March 4, 1911. 

Minnesota Electrical Association. Annual convention, St. Paul 
Hotel, St. Paul, Minn., March 14, 15 and 16. 

American Supply and Machinery Manufacturers’ Association. 
Annual meeting, Louisville. Ky., April 3. 4 and 5. 

American Electrochemical Society. Annual meeting. Chemists’ 
Club Building, New York, N. Y.. April 6. 7 and 8. 

Missouri Electric, Gas. Street Railway and Water Works As- 
sociation. Annual meeting, St. Louis, Mo., April 13. 14 and 15. 

lowa Electrical Association. Annual meeting, Davenport, Jowa. 
April 19, 20 and 21. 

Southwestern Electrical & Gas Association. 
tion, Houston, Tex., April 27-29. 

Mississippi Electric Association. 
Miss., June 20-2] 


Annual ccnven- 


Annual convention, Gulfport, 


RECORD OF ELECTRICAL PATENTS. 


Issued (United States Patent Office) February 7, 1911. 


983.275. ELECTRIC SWITCH. Frank H., Hallefas, Chicago, Il, 
assignor to C. F. Pease Co., Chicago, IN. Filed May 28, 1910. 
Consists of two sets of vertically upstanding stationary con- 
tacts and swingingly mounted contacts to engage them. 


983.284. STARTING DEVICE FOR EXPLOSIVE-ENGINES. Fred- 
eric N. Howard, Harris, R. I. Filed Oct. 23, 1907. Comprises a 
distributing chamber arranged to contain pressure sufficient to 
start the engine, magnets for controlling the pressure-operated 
means, and electrical selective means for operating each mag- 
net. 

983,291. ELECTRIC HEATER. Milton M. Kohn. New York, N. Y. 
Filed Oct. 1. 1909. A fireless cooker containing a series of tel- 
escoping cylindrical forms, each containing an electric heating 
element that can be connected in series or multiple with the 
others. 

983,292. ELECTRIC HEATER. Milton M. Kohn, New York. Filed 
Oct. 30, 1909. Comprises a base, a number of soil holders re- 
movably secured thereto, a heating coil in each coil holder, 
and a grid supported in movable relation to the base. 


983,308. ARMATURE FOR MAGNETO-ELECTRIC MACHINES. 
Carl A. Pfanstiehl, Highland Park, lll., assignor to Pfanstiehl 
Electrical Labatory, North Chicago, IIl. Filed April 18, 1910. 
Renewed Dec. 14, 1910. An armature frame has parallel pole 
pieces, and a core formed of a bundle of wires, whose ends 
are homogeneously connected to each other and to the outer 
surface portions of the pole pieces. 

983.320. INSPECTION DEVICE FOR WEARING-APPAREL. Jacob 
A. Snyder, Cincinnati, Ohio. Filed June 20, 1910. A frame 
for supporting a garment is rotatably mounted on a vertical 
shaft, through which pass the connections for an incandescent 


lamp in the frame. 

983,345. THERMOSTAT. Julius Boekel. Philadelphia, Pa. Filed 
April 30, 1910. Into a receptacle containing a conducting fluid 
extends a contact point. The latter and the receptacle are 
connected to an alarm circuit. 

983.300. X-RAY FRAME. Amedee Granger, New Orleans, La. 
Filed June 20, 1910. An adjustable framework has means for 
holding the X-ray tube and a fluorescent Screen. 

963.361. BACK-GEARED MOTOR. Alexander M. Gray, Milwau- 

© kee, Wis., assignor to Allis-Chalmers Co, Filed Feb. 28, 1910. 


Combined with an electric motor is a main shaft. a frame com- 
prising a movable yoke and stationary end heads which have 
supporting portions and which are secured to the yoke, and a 
counter shaft mounted on the yoke. 

983.364. FIXTURE-LAMP. Max Harris, Pittsburg, Pa.. assignor 
to Nernst Lamp Co., Pittsburg, Pa. Filed Nov. 11. 1998. On 
arms extending from a central fixture body are mounted the 
heaters and glowers of a set of Nernst lamps. The ballasts 
and cut-outs for all the lamps are placed within the central 
uxture body. 

983.380. CONTROLLER. Charles E. Lord, Norwood, Ohio, as- 
signor to Allis-Chalmers Co. Filed June 30, 1906. In a sep- 
arate casing below the car floor and directly beneath the con- 
troller is a circuit-breaker which opens when the handle is 
thrown to “off” position and on abnormal load. 


983.396. AUTOMATIC FIRE-ALARM. Edward F. Oliver. Monroe, 
ind. Filed Dec. 4, 1909. A fire-extinguishing and alarm sys- 
tem comprises means for automatically delivering extinguish- 
ing material and sounding a local alarm when the temperature 
reaches a certain degree. and means automatically sounding & 
fire-station alarm when the temperature reaches a certain de- 
gree above the local alarm-sounding degree, all of which is 
electrically operated. 

983,399. RECIPROCATING MECHANISM. 
Norwood. Ohio, assignor to Allis-Chalmers Co.. and Bullock 
Electric Manufacturing Co. Filed April 20, 1907. The brush 
groups on a commutator are reciprocated axially by a means 
operated by the rotation of the machine and independent of 


the brush yoke. 

982.403. ELECTRICAL SIGNALING DEVICE. Jey Glenn Schafer, 
Brighton, Iowa. Filed May 24. 1909. A series of contacts 18 
arranged on the bottom of a tank and connected to a signal 
and alarm circuit. 

983.414. APPARATUS FOR REGULATING OR CONTROLLING 
THE PRESSURE OF THE CURRENT IN AN ELECTRIC CIR- 
CUIT. Jacob Watkinson and Albert E. Payne, London, Eng- 
land. Filed June 13, 1910. A set of resistances is provided 
with a separate contact-plate for each resistance. A pivoted 
switch arm carries a roller adapted to contact the plates 1D 
succession. 
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FOR USE IN ALKALINE ACCUMULATORS. Axel Theodore 
Konstantin Estelle, Fliseryd, Sweden, assignor to Nya Acku- 
mulator Aktiebolaget Jungner, Fliseryd, Sweden. Filed March 
19, 1910. Consists in subjecting a solution of ferrous sulphate 
to electrolysis in the presence of a solution of a cadmium 
salt. 

983,443. ELECTRICAL ALARM-THERMOMETER. Robert Hed- 
dle, Nelson, British Columbia, Canada. Filed June 21, 1909. A 
number of bars of different coefficients of expansion are se- 
cured together to form a thermostat having an indicator and 
scale provided with an adjustable contact point connected to 
an electric alarm. 

983,457. SHADE-HOLDER. Walter H. Perkins, Cheshire, Conn., 
agsignor to Waterbury Manufacturing Co., Waterbury, Conn. 
Filed September 19, 1910. The shell of the shade-holder bas a 
lamp-socket-receiving collar with a set of clamping wires and 
a clamping lever. 

983,489. IGNITER. Henry N. Fullenweider, Waveland, Ind. Filed 
April 18, 1910. An igniter for gas burners is mounted so to 
prevent the conductor wire grounding on the burner. 

983,491. SANITARY APPLIANCE FOR TELEPHONES. George 
T. Hadley, San Francisco, Cal. Filed January 10, 1910. On 
the outside of the transmitter mounthpiece is clamped a nearly 
spherical perforated resonator. 

983,496. SPEED-INDICATOR. Richard Jobn Hutchinson, Birken- 
head, and Albert Barton Grindrod, Rock Ferry, England. Filed 
October 25, 1909. The revolving part carries a number of 


983, 364.--NERNST LAMP FIXTURE, WSN COMBINED 
ALARM 


electromagnets and a moving switch which energizes them in 
Succession and then de-energizes them so that they return to 
normal position. The magnets actuate the indicator. 


983,500. ELECTRIC REGULATOR. Haroutiun K. Kouyoumjian, 
St. Louis, Mo. Filed April 26, 1910. A pair of commutators 
each comprise two sets of segments, resistance elements con- 
nected in series with the segments, an arm pivotally mounted 
between the commutators, the ends of which arm travel ad- 
jacent the faces of the segments forming the commutators, 
and each end of the arm being adapted to adjustably receive 
brushes, 

983,519. MOTOR-CONTROL SYSTEM. Emmett W. Stull, Mil- 
waukee, Wis., assignor to Allis-Chalmers Co., Milwaukee, Wis. 
Filed September 10, 1909. Comprises a power-operated con- 
troller for varying the resistance in circuit with a set of rail- 
way motors, and a manually operated master controller, which 
also directly makes the conections for putting the motors in 
series and part of the connections for putting the motors in 
parallel, 

983,536. METHOD OF REMOVING STATIC ELECTRICITY. Wil- 
liam H. Chapman, Portland, Me. Filed January 23, 1908. One 
side of high-tension source is connected to ground and the other 
to a conductor of large area and insulated surface mounted 
near the belt or moving sheet. A small wire is also mounted 
hear the sheet and grounded. 

983,548. METHOD AND APPARATUS FOR EQUALIZING TEM- 
PERATURE, Horace B. Gale, Natick, Mass., assignor to Sim- 
plex Electric Heating Co., Cambridge, Mass. Filed September 


19, 1910. An electric steam boiler whose area of water-heating 


surface is continuously regulated responsively to the pressure 
and therefore demand for heat. 

983,558. ELECTRIC SIGN. Edward A. Leopoldt, Cincinnati, Ohio. 
Filed October 9, 1909. A combination of an elongated electric 
socket embracing an elongated side-member curved trans- 
versely on its inner face and an elongated bottom-member, and 
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arranged for having the end of an incandescent lamp threaded 
thereinto at selective points longitudinally thereof. 

983,570. HOLDER FOR TELEPHONE-RECEIVERS AND THE 
LIKE. Sigmund K. Rothschild, Detroit, Mich. Filed Novem- 
ber 4, 1910. A metallic envelope is so fixed to the ordinary 
receiver as to be freely rotatable. 

983,573. SUSPENDED INSULATOR. Cleon W. Schultz, Scranton, 
Pa., assignor to H. W. Johns-Manville Co. Filed January 3, 
1910. A metallic shell is filled with insulating material in 
which is imbedded a support for the trolley wire. The shell 
itself is supported by means of a separate piece retained by 
Set screws, 

983,657. ELECTROMAGNETIC VIBRATOR. Chester H. Thordar- 
son, Chicago, Ill., assignor to Sam J. Gorman, Chicago, III. 
Filed August 4, 1905. The applicator is actuated by an electro- 
magnet, and a cam is provided for limiting the degree of 
vibration. i 

983,660. ELECTRIC SWITCH. Charles S, Van Nuis, Philadelphia, 
Pa. Filed July 26, 1907, A stationary contact member is re- 
tained within the base by means of a molded mounting, there 
being additional means to retain the mounting within the base. 


983,670. ALTERNATING-CURRENT SYSTEM OF DISTRIB- 
TION, REGULATION, AND CONTROL. Joseph Bijur, New 
York, N. Y., assignor to Electric Storage Battery Co.. Phila- 
delphia, Pa. Filed March 29, 1906. The combination of an alter- 
nating-current source of supply, an alternating-current work 
circuit, a storage battery to compensate for variations in the 


EXTINGUISHING AND 8.500 BRUSH-RECIPROCATING DEVICE 
SYSTEM. 


load. regulating means responsive to both the variations in the 
work circuit and the direction and amount of current of the 
storage battery, and operated by variations in the work 
circuit. The regulating means starts to operate when the 
load on the work circuit varies from the average, and con- 
tinues to operate until the energy given out by the battery or 
absorbed thereby compensates for the increase or decrease of 
energy demanded by the work circuit. 


983,701. INSULATOR FOR ELECTRIC INSTALLATION-CANO- 
PIES. George W. Gardiner, Chicago, I. Filed September 12, 
1910. A conduit passes through the central opening of the 
canopy, there being a hard-rubber threaded sleeve arranged on 
the conduit and passed through the opening. A flange on the 
sleeve has a shoulder on which the canopy is seated. a metal- 
lic nut screwed on the sleeve holding the canopy in position on 
the shoulder. 

983.703. ELECTRICAL WRITING APPARATUS. Dinshah Pes- 
tanji Framji Ghadiali, Surat, India Filed May 21.1909, The appara- 
tus has a normally open circuit including a source of electrical 
energy, a writing desk connected to one pole of the source and 
forming one contact element of the circuit, and a pen having 
one end connected to the other pole of the source and the 
other end provided with a needle and forming the other con- 
tact element. 


983.713. FIRE-ALARM. Stephen J. Heinrich. Bellevue. Pa as- 
signor to American Electric Alarm Co., Pittsburg, Pa. Filed 
March 14, 1906. Comprises a main signal circuit. a trans- 
mitter adapted to send a signal over the circuit, this trang- 
mitter including a clock train and an electro-maznet, means 
for normally maintaining the magnet energized and the train 
locked, means operating upon the de-energizing of the magnet 
for causing the train to be released and the trans- 
mitter to send its signal, means for arresting the train after 
such signal has been sent, means operated by the movement 
of the train for re-energizing the magnet, and means then 
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Operating them for again releasing the train, and permitting 
the transmitter to repeat the signal. 

983,717. ELECTRIC TOY. Albert Huck, Nuremberg, Germany, as- 
signor to Karl Bub, Nuremberg, Bavaria, Germany, Filed March 
29, 1910. A toy electric motor with permanent field magnets, 


983,727. ELECTROCHEMICAL PROCESS FOR CLEANING AND 
POLISHING SILVER PLATE AND THE LIKE. Anthony Maurice 
Kohler, Brixton, London, Eng. Filed July 6, 1909. Consists 
in immersing in a receptacle containing an aluminum salt solu- 
tion, aluminum and the article to be cleaned, hydrogen there- 
by being liberated and combined with the oxide on the article 
to produce water. 

983,737, SPARK-PLUG. ¢ Harry Ellsworth Maher, Crookston, Minn.. 
Filed April 28, 1910. A V-shaped electrode has upper and lower 
flanges providing for two sparks, one acting as auxiliary to 
the other. 

983,738. SPARK-PLUG CONNECTOR AND SWITCH. George 
W. Manville, Towanda, Pa. Filed April 5, 1910. A connector 
and switch are detachably mounted on the top of the spark plug. 


983,742. ELECTRIC HAND-LAMP. John W. Mead, Buffalo, N. Y., 
assignor of one-half to Albert H. Deremo, Buffalo, N. Y.. one- 
sixth to Gustin Welch, Niagara Falls, N. Y., and one-sixth to 
Duncan A. Carmichael and one-sixth to Estella Beeman, Buffalo, 
N. Y. Filed April 20, 1910. A small magneto operated by 
clockwork is mounted in a case having the shape of a pistol 
handle. Current is supplied to a miniature incandescent lamp 
by means of the magneto, which is set in operation by the 
pressure of a trigger. 


983,036.—REMOVING “STATIC” FROM PAPER, BELTS, ETC. 


983,760. BATTERY AND HOLDER. George Lewis Patterson, New 
York, N. Y., assignor to Alice C. Patterson, New York, N. Y. 
Filed May 26, 1908. Comprises a circular base having pepend- 
ing, cell-engaging fingers or clips, a conducting member having 
a resilient portion extending laterally from the base, the outer 
end of the member extending below the plane of the base and 
arranged to engage a portion of an adjacent cell. 


983,786. TORPEDO OR BOMB. Walter J. Turnbull, New Orleans, 
La. Filed June 14, 1910. An explosive bomb is set off by a 
spark supplied by an electric battery. 


983,817. ELECTRIC-CIRCUITCONTROLLING MEANS. Charles 
J. Fox and William C. Grein, Rochester, N. Y. Filed July 
9, 1910. Two parts of insulated contacts spaced apart are 
mounted on the base; a plug adapted to engage through an 
opening in the base and between the contacts of the first pair 
electrically connects them; a key-actuated member movably 
mounted on the base is adapted in one position to extend over 
the opening for the plug in the base to prevent the insertion 
thereof and means are provided whereby, when the key-actuated 
member is moved to its other position. electrical connection is 
established between the second pair of contacts. 

983,835. POWER-FACTOR CONTROLLER. John Pearson, Somer- 
set, Wis., assignor of one-third to James F. Williamson and 
one-sixth to Frank D., Merchant, Minneapolis, Minn. Filed July 
20, 1907. Combines with synchronous electric machines run- 
ning in parallel, an exciter connected in the field of one of the 
synchronous machines, a rheostat in the field circuit of the ex- 
citer, reversely acting solenoids and connections for adjusting 
the rheostat, reversely acting relays with connections for con- 
trolling the solenoids, the relays having coils permanently con- 
nected in the exciter circuit. Electrical connections with the 
exciter circuit includes a pair of fixed contacts for energizing 
the opposition coils on the relays, and an automatic power-factor 
regulator having relatively fixed and relatively movable wind- 
ings, one subject to current changes and the other to voltage 


changes in the line. 


983.653. DRIVING MEANS FOR MAGNETO GENERATORS. Or- 
ville E. Wooldridge, Greenville, I1. Filed April 11, 1910. The 
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engine using the magneto pumps fluid which drives the mag- 


neto. 

983.861. THERMOSTATIC ALARM. Clark H. Pool, New York, N. 
Y., assignor to International Electric Protection Co. Filed 
March 9, 1909. A conduit for fluids has a valve and circuit 
terminals, one of which is a spring normally held in contact 
with the other terminal directly by the valve when seated and 
separating from the other terminal to break circuit upon the 
lifting of the valve. An alarm device operates by the break- 
ing of circuit. 

983,862. ELECTRIC JACQUARD-MACHINE FOR FIGURE-WEAV- 
ING WITHOUT CARDS. Angust Regal, Jagerndorf, Austria- 
Hungary, Filed December 20, 1909. Electromagnets operate 
the threads, taking place of the ordinary Jacquard cards. 


PATENTS THAT HAVE EXPIRED. 
Following is a list of the electrical patents (issued by the 
United States Patent Office) that expired February 13, 1911: 


ssl ELECTRICAL CONDUCTOR. Dallas B. Hayward, Easton, 
M < 
514,461. ELECTRICAL SIGNAL APPARATUS. George W. Hey, 


Syracuse, N. Y. 

ee TRICA APPARATUS. George W. Hey, Syracuse, 

514,480. CUT-OUT. Hermann Lemp, Lynn, Mass. 

a ene FIREARM. John L. McCullough, Brook- 
yn, N. Y. 

514,501. ELECTRICAL ANNUNCIATOR. Charles F. Scattergood, 
Albany, N. Y. 

514,504. CURRENT REGULATOR FOR DYNAMO-ELECTRIC 
MACHINES. Charles E. Scribner, Chicago, Ill. 

514.505. ELECTRIC ARC LAMP. Charles E, Scribner and Ernest 
P. Warner, Chicago, Il. 


E ELECTRIC-ARC LAMP. Charles E. Scribner, Chicago, 
514,554. MAGAZINE-FUSE FOR ELECTRIC CIRCUITS. Charles 


E. Jones. Cincinnati., O. 


ee ELECTRIC RAILWAY. Paul W. Leffler, Minneapolis, 
Minn. 
014,566. ELECTRIC-RAILWAY CROSSING SIGNAL. Michael J. 


O'Sullivan, Baltimore, Md. 

214,580. APPARATUS FOR TESTING THE RESISTANCE OF 
CONDUCTORS OF ELECTRICITY. Elmer G. Willyoung, Phil- 
adelphia, Pa. 


514,581. ELECTRICAL MEASURING INSTRUMENT. Elmer G. 
Wilyoung, Philadelphia, Pa. 
514.582. ELECTRICAL MEASURING INSTRUMENT. Elmer G. 


Willyoung and Madison M. Garver, Philadelphia, Pa. 


514,583. ELECTRIC-ARC LAMP. John E. Woolverton. New York. 
N. Y. 
514,586. ELECTRICAL TRANSMISSION OF POWER. Charles S. 


Bradley, Yonkers, N. Y. 
514.593, ELECTRICAL MEASURING INSTRUMENT. Madison M. 
Garves and Elmer G. Willyoung. Philadelphia, Pa. 
514,641. ELECTRIC PENDULUM CLOCK. Henri Campiche, Ge- 
neva, Switzerland. 
514,651. ELECTRIC 
Indianapolis, Ind. 
514.665. POLE FOR ELECTRIC RAILWAYS. Edward W. Serrell, 
New York, N. Y. 


CIGAR-LIGHTER. Alexander J. Graydon, 


514.686. ELECTRIC ANNUNCIATOR. Israel E. Rickey, Oakland, 
Cal. 

514.695. TELEPHONE. Charles T. Bloomer, New York. N. Y. 

514,697. ELECTRIC ALARM FOR PRESSURE-GAGES. William 
H. Bradt, Troy, N. Y. 

514.714. BOND-WIRE FOR ELECTRIC CONDUCTORS. Albert 


Brogan. Milwaukee, Wis. 


Hoffman and Joseph 
Paul W. Leffler. Minne- 


514.718. ELECTRIC-RAILWAY SYSTEM. 
apolis, Minn. 

514,739. INCANDESCENT ELECTRIC LAMP. George H. W. Tim- 
brell and John C., Fyfe. Denver, Colo. 

514.745. SAFETY ATTACHMENT FOR TELEGRAPH-SIGNALS. 
Charles W. Babbitt, Jackson, Mich. 

514,746. APPARATUS FOR PERIODICALLY COMPLETING AND 
INTERRUPTING ELECTRIC CIRCUITS. Ernest L. Berry and 


Frederick Harrison, London. Eng. 
Samuel T. Sanders, Granite. Mont. 


514,775. ELECTRIC ALARM. 
514.813. ELECTRIC LOCK. Robert V. Cheatham. Louisville, Ky. 
514,817. ARMATURE CONNECTION FOR DYNAMOS. Oza Du- 


fault, Spencer, Mass. 
514,823. TELEPHONE SIGNALING SYSTEM. 
New York. N. Y. 
514.827. ELECTRIC RAILWAY 
Athens, Ga. 


Webster Gillette, 
CONDUIT. Robert I. Hampton, 


Peter C. Burns, Peru. Ind. 


514,845. FELECTRIC-BATTERY CELT. 
514,849. ELECTRIC CABLE. Thecdore Guilleaum, Cologne, Ger 
many. 


314.850, ELECTRIC SWITCH FOR RAILROADS. William M. 
Henderson and William C. Henderson, Philadelphia, Pa. 

54878. ELECTRICALLY OPERATED STREET INDICATOR 
FOR CARS. Henry C. Barker. St. Louis. Mo. 
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CENTRAL-STATION RATES. 


The great disadvantages which accrue from a system of 
rates which does not comprise elements corresponding to 
all the elements of expense is made very manifest by the 
discussion of this subject by Mr. Hugo E. Eisenmenger, 
the concluding portion of whose article will be found in 
this issue. Dividing the total expenses up into three parts, 
depending respectively upon the energy consumption, the 
maximum demand and the number of receiving circuits, he 
shows by a geometrical analysis that any departure from 
the ‘‘real’’ point of rates (determined by the above three 
elements of expenses) encourages unprofitable customers at 
the same time that it discriminates unjustly against certain 
classes of profitable customers. It is practically impossible 
to determine this real point of rates, and the point probably 
changes from month to month for any actual case, but it is 
unnecessary to know the exact location of this point in 
order to study the effect which departures from it will have 
upon the customer and upon the central station. 

Whether it is advisable or commercially expedient to 
fix rates in accordance with this ‘‘real’’ point of rates is 
very doubtful, as the author admits, since small departures 
from it in a proper direction may help to build up a busi- 
ness. Exact justice may then not be dispensed to every 


customer, but the result in the long run may be the lower- 


ing of rates to all customers. It may consequently be jus- 


tifiable. 
We are so accustomed to a straight meter rate, and in 


other transactions to payment according to the quantity of 
a commodity received, regardless of the expense of deliv- 
ery, that few of us realize how illogical and discriminatory 
it is. Indeed, when attempts ure made to overcome its de- 
fects by special contracts or sliding scales, we are likely to 
think that discrimination is being made on the other side. A 
close study of the question, however, makes it apparent how 
elumsy, illogical and unfair a straight meter rate is — fully 
as much so as a flat customer rate, or a flat rate based on 
connected load. A recognition of this has brought the slid- 
ing seale and its close neighbor, the system of discounts, 
as well as the minimum eharge supplementary to a meter 
rate. 
It seems rather curious at first sight that while the een- 
tral stations have been awakening to the inadequacy of a 
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meter rate, and are manipulating it so as to partly cover 
other elements of expense, the telephone companies are 
abandoning the flat customer charge, and substituting for it 
rates based upon metered service. But both evolutions re- 
sult from the same fundamental idea—a recognition that no 
rate based upon a single element of expense can be either 
fair or entirely adequate. And it is also true that no such 
rate can attract all the business which a just distribution 
of expenses will call into existence. A rate which recog- 
nizes all the elements of expense will result in the fullest 
development of profitable business. 

With the wider extension of governmental regulation of 
the rates of public-service corporations, the abandonment 
of the special contract as a means of adjustment to the con- 
ditions of service to different customers seems inevitable. A 
sliding scale with a minimum charge may to a certain extent 
meet the necessities of the case, but it would seem that a 
three-charge rate gives the greatest promise of satisfaction 
from every point of view, even though it is practically im- 
possible to approximate very closely to the ‘‘real’’ point of 
rates. In considering the element of maximum demand, it 
should be borne in mind that it is the maximum demand at 
the time of peak load which is the important factor, and that 
any reasonable demand at other times involves no ‘‘de- 
mand’’ expense to the central station. For this reason it is 
insufficient to substitute connected load for maximum de- 
mand, in considering this element, even on a system with a 
purely lighting load. In recognition of this fact, extremely 
low meter rates can be made to off-peak customers, as is 
regularly and systematically done by certain central sta- 
tions. 

Henry L. Doherty, on the occasion of the Convention of 
the National Electric Light Association in Chicago, in 1900, 
gave to the central station industry a comprehensive an- 
alysis of the components entering into the making of a sys- 
tem of charging for electrical energy. Mr. Doherty ’3 ideas 
were opposed by some of the leaders in the industry at that 
time. This discussion of the problem has been logically 
earried forward. In this progressive movement none is en- 
titled to greater credit than Samuel Everett Doane, through 
whom much of the material used in the preparation of the 


article under discussion has been made available. 


THE LOCOMOTIVE SMOKE EVIL AND ITS CURE. 
A forcible argument for the electrification of railroad 


terminals was presented in a paper read by Mr. Paul P. 
Bird, chief smoke inspector of the City of Chicago, before 
the Western Society of Engineers last week. An abstract 
of this paper appears in another part of this issue, so it will 
suffice here merely to comment on some features of it. 
Chicago is the largest railroad center in the world. 
Within its borders are about 2,200 miles of railroad track 
ated by twenty-three trunk lines and twelve helt or 


oper 
On these tracks there are at all times 


transfer railroads. 
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an average of about 1,400 steam locomotives burning almost 


exclusively the cheap soft coal from the Illinois coal fields. 


The traffic has steadily increased and with it the nuisances 
attendant on the use of steam locomotives. As a result 
there has arisen a strong publie demand for the 
of the smoke evil. Despite its limited inspection force, the 
City’s smoke department has done much to abate the nui- 


sance, both by prosecuting chronic offenders and by sug- 
e construction and in firing 


suppression 


gesting improvements in furnac 
methods. After several vears of work along these lines, the 
general public feeling has still heen that the railroad loco- 
motives were the most pronounced smoke producers. The 
extended investigations undertaken last fall under Mr. Bird’s 
direction have strikingly verified this. 

Coming from a public official and an expert on smoke- 
less combustion, Mr. Bird's finding that electrification offers 
the only final and satisfactory solution of the locomotive 
smoke problem, brings great weight to a demand that was 
sccused of being merely sentimental. When it is consid- 
ered that electrification will solve also the cinder, dirt and 
noise problems of railroad operation in a large and con- 
gested city and produce increased traffic capacity and de- 
creased operating cost, it is strange that the railroads have 
failed to take up active planning of electric service, but 
have allowed the matter to drift to the point where the 
authorities are about to pass a mandatory ordinance to com- 


pel terminal electrification. 


FIRE HAZARD OF ELECTRIC SIGNS. 

In erecting electric signs upon or adjacent to buildings, 
care should be taken to see that no woodwork or other in- 
Hammable material is sufficiently near to the lamps to be 
unduly heated. Neglect of this simple precaution will 
largely increase the risk of fire from this souree. Careful 
attention should also be given to the proper support of large 
signs, especially where these are exposed to the wind, and 
it should also be seen to that in case the sign should by any 
means become loosened it would not fall upon the street 
or upon adjacent buildings. Such a contingency may easily 
arise from fire originated by other sources. Switches should 
he placed in accessible positions so that power may be cut 
off whenever desired, not only by those in charge of the 
sign, but by firemen or others who may have occasion to g0 
upon the roof. 

The necessity for careful attention to these ma 
those responsible for the construction and those interested 


commercially in electric signs is made all the more urgent 
ng the 


tters by 


in view of the campaign which is under way amo 
fire underwriters to limit or possibly suppress the use of 
electric signs for advertising purposes. In combating this 
movement the position of sign users should be impregnable 
and this will only be the ease if they give proper regard to 
those considerations which to the fire insurance companies 


and to the city fire departments seem important. 
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CARBON TETRACHLORIDE. 

The damage caused by fires is so often greatly increased 
by the water used to extinguish the fire, that it has become 
a matter of general comment and popular knowledge. In- 
deed the damage by water often exceeds the damage by 
fire. Where electrical equipment is involved, the danger 
from water is especially marked, since the deterioration of 
insulation is almost sure to follow any contact with water, 
unless impervious materials have been used. Even when 
the material can be dried out and thus restored to its 
original condition, much trouble, delay and expense are 
often involved. 

The use of sand and of vapor extinguishers has conse- 
quently displaced the use of water in many places, and no 
telephone switchboard, for instance, is considered to be 
properly protected unless a box of sand is available behind 
the switchboard. Owing to the compactness of the installa- 
tion and the difficulty of removing it, this illustration pre- 
sents a case where it is almost impossible to eliminate the 
effects of water without completely tearing out the board. 
Even sand, however, has its disadvantages, and although 
ə blast of vapor leaves no bad effects, it is perhaps not so 
easily handled as liquid. An ideal fire extinguisher would 
seem to be a non-conducting, non-inflammable and volatile 
liquid, which would not attack metal or insulation and 
leave no after-effects. 

Such a liquid seems to have been found in carbon 


tetrachloride, which is now commercially available at a 


reasonable price. It should prove a boon in telephone ex- 


changes, power-houses and similar installations. 

A short article to be found upon the next page gives a 
few of the properties of this most interesting chemical com- 
pound. It is highly probable that there are other organic 
compounds which would have the necessary properties, and 


we may some day find them. 


TRADE FOLLOWS THE LIGHT. 

Trade may or may not follow the flag, but trade fol- 
lows the light, and, what is still more important, light holds 
the trade. Both of these facts are foreibly brought out in 
the article by Mr. H. Thurston Owens on “The Flame Are 


Holds the Trade’’ in this issue. 

The title which Broadway has acquired ‘The Great 
White Way’’ would lead many to suppose that it is a much 
overlighted thoroughfare, and yet we find that within a 
short time no less than sixteen 3,000-eandlepower flame ares 
have been installed upon a stretch of 200 feet! And further 
that the store lighting and sign lighting have been increased! 


This installation was made to hold the trade, while the 


others were made to obtain it. In every ease the signs have 


been included and those who cavil against this new weapon 
upon the seore of deereased use of light for window and 


sign lighting must indeed be pessimists. 
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THE USEFULNESS AND FUNCTIONS OF THE ILLUMI- 
NATING ENGINEERING SOCIETY. 

The address of Dr. Herbert E. Ives, vice-president of the 
Illuminating Engineering Society, before the Chicago Sec- 
tion last week, discussed the subject of the relations which 
the Society should have with other bodies and with the gen- 
eral publie. 

It is very generally admitted that the knowledge of the 
general public in regard to illuminating engineering is wo- 
fully lacking, and outside of the benefit of the Society to 
its own members it can fill no better purpose than by at- 
tempting to educate the public in the proper use of sources 
of illumination. As pointed out by Dr. Ives, this can be 
done by co-operating with educators, opthalmologists and 
others, but more especially ean this result be achieved by 
getting in close touch with those who have largely the re- 
sponsibility for determining the kind of installation which 
is put in for illuminating purposes. 

It is well known that the illuminating engineer is called 
in only in the case of large projects and a great deal of 
the advice which comes to the user of light upon a small 
seale is from the contractor who puts in the installation or 
from the man who sells either the fixtures or the illuminant. 
In the case of clectric lighting the latter is the central-sta- 
tion man and he is the one upon whom perhaps the Society 
could exert the greatest influence in bringing about proper 
conceptions of the use and abuse of electric light. 

To reach the central-station man should not. be a difti- 
cult matter. In most of our states they are banded together 


either in a state organization or as a geographical section of 


the National Electrie Light Association. The Hluminating 


Engineering Society should undertake a campaign to see 
that no state convention of central-station men passes by 
Without one or more papers dealing with the subject of 
proper illumination and the means available to seeure it. 
Work of this kind would no doubt tend to spread correct 
ideas on this subject more rapidly and effectively than could 
the same amount of energy expended in any other way. 
The attitude of the central-station man in his community 
will affeet more installations than any one other thing, and 
if he has the proper ideas on the subject he will prove a 
valuable disciple in spreading the doctrine for whieh the 
Society should stand. Some progress has already been made 
in this line, for the programs of some of these meetings 
have papers on this subject in evidenee, but in others, and 
more especially the smaller ones, much yet remains to be 
done. 
Meetings of electrical contractors should receive like 
attention, and if possible the manufacturers of both gas and 


eleetric fixtures should be reached. Attempts to co-operate 


With the architeets have perhaps not proved encouraging 


to any broader efforts, but it is quite possible that the archi- 


teet has found the matter too one-sided. In his ease there 


is Opportunity for both give and take. 


eee n a 
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THE ILLUMINATING ENGINEER- 
ING SOCIETY. 


ADDRESS BEFORE CHICAGO ELECTRIC CLUB. 


A brief resumé of the history, activi- 
ties and benefits of the Illuminating 
Engineering Society was given in an 
address before the Chicago Electric 
Club on February 15 by Frederick J. 
Pearson, chairman Chicago Section, Il- 
luminating Engineering Society. 

The origin of the society dates back 
to 1905 when a number of engineers 
conceived the idea of forming an asso- 
ciation having for its object the ad- 
vancement of the science of illuminat- 
ing engineering. Early in 1906 the so- 
ciety was organized with a charter 
membership of fifty-six. Today there 
are over 1,500 members. 

The membership of the society is a 
cosmopolitan one, there being men rep- 
resenting practically every phase of 
engineering. Of the entire membership 
60 per cent are men identified with 
electrical interests, 20 per cent with 
gas companies and 20 per cent mis- 
cellaneous branches of engineering. 

George C. Keech opened the discus- 
sion by referring to the successful con- 
vention and lecture course held by the 
society last fall in Baltimore. 

James R. Cravath referred to the 
origin of the term ‘‘illuminating en- 
gineer,’’ which he believes was first 
used generally in 1902. 

F. H. Bernhard called attention to 
the meetings of the Chicago Section, 
outlining the program of procedure at 
these meetings and inviting the mem- 
bers of Electric Club to attend. 

G. H. Stickney spoke briefly on the 
value of illuminating engineering. 

F. P. Vose spoke of the attitude of 
the achitects and electrical contractors, 
citing a case where the terms of the 
specifications of the former exacted un- 
reasonable requirements from the con- 
tractors. He urged that the Electric 
Club use its influence in remedying 
these conditions. 

Secretary Obright then read the list 
of appointments to the Speakers? Com- 
mittee as follows: C. A. Howe, chair- 
man; A. A. Gray, N. B. Parsons, J. R. 
Cravath, J. H. Delany, F. F. Fowle, G. 
C. Keech, Il. F. Holland, R. H. Rice, 
F. P. Vose, F. L. Perry, G. H. Dukes, 
R. S. Mitten, E. H. Noyes and Edward 


Wrav. 
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Program of Minnesota Electrical As- 
sociation’s Convention. 

As previously announced the fourth 
annual convention of the Minnesota 
Electrical Association will be held in 
St. Paul, Minn., March 14, 15 and 16, 
1911. Headquarters will be estab- 
lished at the new St. Paul Hotel, the 
meetings being held in the Sun Parlor. 

Owing to an amendment of the by- 
laws of the Association admitting cen- 
tral-station men from North and South 
Dakota to membership, a large attend- 
ance is anticipated. 

The following list of papers to be 
presented at the convention has been 
announced : 

‘‘Curb Lighting,” by Ludwig Kem- 
per, Albert Lea Light & Power Com- 
pany; ‘‘ Window and Sign Lighting,” 
by George Steinwedell, St. Paul Gas 
Light Company; ‘‘Residence Light- 
ing,” by C. E. Van Bergen, Duluth 
Edison Company; ‘‘Sales Department 
for Cities, Up to 5,000,” by Herbert 
Markle, Consumers Power Company, 
Stillwater; ‘‘Gas Producer Engines for 
Central Stations,” by A. W. Wagner. 
Huron Light & Power Company; 
‘‘Gasoline Competition,’’ by a repre- 
sentative of the National Electric 
Lamp Association; ‘‘Testing Watt 
Meters,” by F. R. Cutcheon, St. Paul 
Gas Light Company; ‘‘Engine and 
Boiler Room Records for Plants Up 
to 256 Kilowatts,’’ by E. Holcombe, 
Northern Heating & FElectrie Com- 
pany; “‘Insurance,’’ by Mr. Ritt, St. 
Paul Bureau of Underwriters; ‘‘Day 
Load for Central Stations,’’ by E. L. 
Callahan, H. M. Bylleshy & Company; 
‘“Ineandescent Lamp Improvements,” 
by Henry Schroeder, General Electric 
Company, and ‘‘Safetvy in Line Con- 
struction,” by H. G. Winsor, Minneap- 
olis General Electric Company. 

—_———s--o____—__- 


Commercial Section of N. E. L. A. 
Membership Campaign. 

A beautiful sterling silver loving 
cup, ten inches in height, has been do- 
nated by J. Robert Crouse for presen- 
tation to the individual who shall sue- 
ceed in securing the greatest number 
of new members for the Commercial 
Section of the National Eleetrie Light 
Association before May 15, 1911. Mr. 
Crouse is chairman of the Membership 
Committee, and its other members are 
Edward E. Bailey, Napoleon H. Boyn- 
ton, Charles D. Burleigh, Duncan 
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Campbell, W. R. Collier, I. W. Dixon, 
I. D. Gibbs, L. D. Mathes and J. C. Me- 
Quiston. ' 

Large posters, embellished with a 
full-sized reproduction of the cup, and 
giving the conditions of the contest 
will be sent to the principal central 
stations and electrical manufacturers 
of the country, and the committees hope 
that these posters will stimulate imme- 
diate interest in membership among 
the emploves who will read them. 

— eoe 
Illinois Electric Railways Association. 

The organization meeting of the Ili- 
nois Electric Railways Association was 
held on February 17 at the Great 
Northern Hotel, Chicago, and it was 
at that time decided to make the organ- 
ization a permanent one. 

Regular meetings will be held on the 
third Friday of each January, March, 
May, September and November, and an 
attempt will be made to divide the 
places of meeting between the different 
cities represented in the Association. 

— eoe 
Carbon Tetrachloride. 


The development of the electrolytic 
cells for the production of chlorine and 
caustic soda, with the consequent 
cheapening of chlorine gas, has cheap- 
ened the process of producing carbon 
tetrachloride. Coincident with this, 
the process of manufacturing carbon- 
bisulphides has been improved and 
cheapened. Chlorine gas is passed over 
heated carbon-bisulphide and the prod- 
ucts condensed in a cooler. A mixture 
of carbon tetrachloride and sulphur di- 
chloride is obtained and by introducing 
caustic soda or potash into the mixture 
the sulphur dichloride is decomposed 
and dissolved, the carbon tetrachloride 
separating and falling to the bottom of 
receptacle, being afterwards purified by 
distillation. 

Carbon tetrachloride is sold in 100- 
gallon drums and smaller lots in con- 
tainers. It is sold by weight, there 
being thirteen and one-half pounds per 
gallon. Present quotations are about 
ten cents per pound in drums. 

Carbon tetrachloride is a clear, col- 
orless volatile liquid with an agreeable 
aromatie odor. Specifice gravity 1.604 
and boiling point 78 degrees centigrade. 
It is non-inflammable and non-explosive 
and its vapors extinguish fire.—Quar- 
terly of the National Fire Protection 


Association. 
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A. E. Kennelly. 

Arthur Edwin Kennelly, engineer, 
instructor and litterateur, has had a 
most interesting and varied career. 
Associated in the early days with some 
of the most important telegraph and 
cable developments, born and educated 
abroad, he has achieved distinction in 
this country such as few men have 
aspired to. 

Professor Kennelly was born in Cola- 
ba, Bombay, India, December 17, 
1861, the son of Captain David Joseph 
and Catherine (Heycock) 
Kennelly. He was educated 
in the private schools of Eng- 
land and Scotland and in the 
University College School at 
London. He received the 
honorary degree of Doctor 
of Science from Western 
University in Pennsylvania 
in 1895, and the degree of 
Master of Arts from Har- 
vard in 1906. 

Professor Kennelly was a 
telegraph operator in Eng- 
land in 1876, and assistant 
electrician in Malta in 1878. 
In 1881 he was chief electri- 
cian of a cable-repairing 


senior ship’s electrician for 
the Eastern Telegraph & Ca- 
ble Company. 

Coming to this country, he 
was principal. electrical as- 
sistant to Thomas A. Edison 
from 1887 to 1894. Later he 
was associated with. Edwin 
J. Houston in the firm of 
Houston & Kennelly, consult- 
ing engineers, in Philadel- 
phia, 1894 to 1901. Since 
1902 he has been professor 
of electrical engineering at 
Harvard University. 

He was engineer in charge of laying 
the Vera Cruz Frontera-Campeche ca- 
bles for the Mexican Government in 
1903. He has long been a prominent 
and esteemed member of the American 
Institute of Electrical Engineers, and 
was president, 1898-1900. He was pres- 
ident of the Society for Promotion of 
the Metric System of Weights and 
Measures in 1904. He is an honorary 
fellow of the New York Electrical So- 
ciety, of the American Electrothera- 
peutic Association, a Fellow of the 
Royal Astronomical Society, a member 
of the Institution of Electrical Engi- 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


neers of Great Britain, a Fellow of the 
American Academy of Arts and 
Sciences, a member of the American 
Philosophical Society, the American 
Physical Society, the Mathematical So- 
ciety and the Franklin Institute. He 
was United States Delegate to the In- 
ternational Electrical Congresses of 
Paris in 1900, and St. Louis in 1904, 
and he was general secretary of the lat- 
ter. He was an electrical juror of the 
Electrical Exposition of Philadelphia, 
1898 ; Buffalo, 1901, and St. Louis, 1904. 


ARTHUR E. KENNELLY, 
President of the Illuminating Engineering Society. 


He is president of the United States 
committee of the International Electro- 
technical Commission. He was elected 
president of the Illuminating Engineer- 
ing Society for the present year. 

He is author of Electrical Notes for 
Electrical Students, with Wilkinson, 
1890; Theoretical Elements of Electro- 
dynamic Machinery, 1893; with Edwin 
J. Houston he is the author of Electri- 
eal Engineering Leaflets, 1897; Elemen- 
tary Electrotechnical Series, 1897; 
Electrodynamic Machiuery, 1898; Re- 
cent Types of Dynamo-electriec Machin- 
ery, 1899; Electricity Made Easy, 1899; 
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The Interpretation of Mathematical 
Formulas, 1899; Wireless Telegraphy, 
1907. He has been a frequent contribu- 
tor to the scientific press and is the 
author of many papers read before the 
various national engineering and scien- 
tific societies. His studies upon the 
mathematical analysis of various prob- 
lems in design, construction and trans- 
mission have added greatly to the liter- 
ature on this subject, and his discus- 
sions have been widely published in all 


parts of the world. 
He was married on July 


22, 1904, to Julia Grice, of 
Philadelphia, and is 8 resi- 
dent of Cambridge, Mass. 
— a 
Resistance of Wires at High 
Frequencies. 

In a paper read before 
the Physical Society of Lon- 
don, J. A. Fleming present- 
ed some experimental meas- 
urements of the resistance 
of wires for high-frequency 
currents. A differential air 
thermometer was used to 
compare the heating effects 
in two wires to be com- 
pared, and the resistances 
thus obtained in terms of 
the currents used. The 
high-frequency currents 
were obtained by means of 
condenser discharges, and a 
continuous current used for 
comparison, in a differential 
thermometer containing two 
equal wires. 

The experimental results 
compare well with calcu- 
lated values based on well- 
known formulas, the correc- 
tion for damped oscillations 
heing less than one per cent. 
The resistance of a spiral is 
greater than that of the same wire 
when straight by as much as eighty 
per cent. 

With wires made of magnetic metals 
the resistance is greater and it is 
shown that the measurements serve to 
determine the permeability of the 
metal for small magnetizing forces of 
high frequency. 

——_—_——_>--e—__—_ 
Convention of American Institute. 
It has been announced that the next 

convention of the American Institute 
of Electrical Engineers will be held 
in June this year in or near Chicago. 


Cy 
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LOCOMOTIVE SMOKE IN CHICAGO 


DISCUSSION BEFORE WESTERN SOCIETY OF 
ENGINEERS. 


At a meeting of the Western Soci- 
ety of Engineers, held at the Society 
rooms in the Monadnock Block, Chi- 
cago, on the evening of February 15, 
Paul P. Bird, chief smoke inspector of 
the City of Chicago, presented a paper 
entitled ‘‘Locomotive Smoke in Chi- 
cago.” 


Mr. Bird's paper recites at some length 
the investigations that were made relative 
to the character and amount of smoke 
poured from the steam-railroad locomotives 
within the city. Chicago is the greatest 
railroad center and one of the largest man- 
ufacturing centers in the world. In the 
agitation for the electrification of railroads 
in Chicago, it has generally been stated 
that they were doubtless the worst offen- 
ders in the city as regards the smoke nuis- 
ance. They have, however. asserted that 
the conditions do not at all warrant such 
broad statements. The investigation was 
‘therefore undertaken. to verify the general 
public opinion, which it strikingly does. 

In order to arrive at a proper means of 
determining the amount of locomotive 
smoke and its relation to-the total smoke 
produced, it was first necessary to make 
a careful series of tests of the density of 
such smoke. which was done by the Rin- 
glemann chart method. It was found that 
this method was just as reliable for deter- 
mining the density of locomotive smoke as 
if is for determining that from stationary 
‘plants.’ Over 11.000 separate observations 
were made in various parts of the city. 
Similar tests were made of the smoke out- 
put of stationary plants, office buildings, 
flat buildings. residences, steam boats and 
special furnaces, such as Steel mills, foun- 
dries, etc. The makers of smoke were di- 
vided into seven classes and a careful esti- 
mate made of the amount of coal consumed 
by each per day. By relating the density 
of the smoke with the number of chim- 
neys and the amount of coal used in each 
class, the relative amounts of smoke pro- 
duced by these different classes were ascer- 


tained The results are given in the fol- 
lowing table: 
Annual Coal Smoke. 
Consumption. Per Cent Per 
Class of Per Den- Cent of 
Consumers. Tons. Cent. sitv. Total. 
Central District... .1.500,000 15. 3.75 6 
Miscellaneous 
Power Plants. ..4,500,000 45. 6.5 30 
TA US? enaena ene 750,000 7.5 3.0 21 
Domestic ........ 650,000 6.5 3.0 2 
Special Furnaces. 600,000 6. 20.0 12% 
Railroads ........ 1,850,000 18.5 De 43 
Boats ............ 150,000 1.5 25.0 4 
Total «vine wes 10,000,000 100. 100. 


Tests were also made of the smoke pro- 
duction from steam locomotives in cities 
and towns adjoining Chicago. to determine 
whether the density of the smoke was 
greater within than it was without the city 
limits. A careful estimate was made of the 
great amount of sparks, soot and cinders 
thrown out by locomotive smokestacks. 
‘The author of the paper states that in 
his opinion it -is economically impossible 
for the steam railroads to use other than a 
low grade of cheap coal, such as the com- 
mon Illinois or Indiana coals. Other fuels, 
such as semibituminous coal and coke have 
been tried, but while reducing the smoke 
somewhat they have by no means decreased 
the amount of soot and cinders blown from 
the stacks. At the same time the cost of 
fuel becomes almost prohibitive. More- 
over, without careful attention even a high- 
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grade fuel is by no means smokeless. The 
author concludes, therefore, that in his 
opinion electrification offers the only final 
and satisfactory solution of the locomotive 
smoke problem. The use of special fuel 
for preventing smoke on steam locomotives 
is only a makeshift and will not satisfy the 
public. The author’s other conclusions re- 
specting the investigation are as follows: 

(1) Although the locomotives of the city 
use only eighteen and one-half per cent of 
the total coal, they make forty-three per 
cent of the total smoke and over one-half 
of the total dirt. 

(2) The locomotives consume within the 
city limits 5,600 tons of soft coal daily, or 
about 1,850.000 tons annually. 

(3) According to the Ringlemann sys- 
tem of judging the density or blackness of 
smoke, the average density of locomotive 
smoke in Chicago is twenty-three per cent. 

(4) Railroad locomotives make forty- 
three per cent of all the smoke made in 
Chicago. 

(5) Because smoke from locomotives car- 
ries with it large quantities of sparks and 
cinders, such smoke is a greater dirt pro- 
ducer than smoke from stationary plants. 

(6) Although locomotives make forty- 
three per cent of the total smoke, because 
of the character of the smoke they produce 
over one-half of the total dirt traceable to 
smoke. 

(7) The lowest average density of smoke 
produced by any one railroad is about ten 
per cent. This figure probably represents 
as low an average as can be maintained with 
steam locomotives, using soft coal. 

(8) If all locomotives in Chicago main- 
tained an average smoke density as low as 
ten per cent the locomotive smoke would 
still form twenty-nine per cent of the total 
smoke and probably produce over one-third 
of the dirt. 

(9) Locomotives in the neighboring towns 
outside of Chicago make an average smoke 
density of about forty-one per cent, show- 
ing that the anti-smoke campaign in the 
city has already reduced the smoke nearly 
one-half. 

(10) Approximately ten per cent of all 
coal fired in a locomotive firebox is dis- 
charged from the stack in the form of cin- 
ders. Within the city limits of Chicago 
about 560 tons (fourteen carloads) of cin- 
ders from locomotive smokestacks are 
dropped every day. 

(11) There are about 2.200 miles of rail- 
way track in the city limits. At all times 
there are about 1,400 different locomotives 
working in the city, and during a week as 
many as 3,740 different locomotives are in 
Chicago. 


H. T. Bentley, of the Chicago & 
Northwestern Raiway, said that great 
strides had been made in reducing lo- 
comotive smoke within the last three 
or four vears. The city’s smoke depart- 
ment had made many valuable sugges- 
tions which, on being put into effect, 
have diminished the evil. He thought 
that, if the volume of the smoke from 
different sized stacks were taken into 
account, locomotive smoke would not 
show such a high percentage. 

C. A. Seley, of the Chicago, Rock 
Island & Pacific Railroad, objected to 
the findings because the data were 
based almost entirely on estimates and 
the observations were unreliable. Elec- 
trification is not a panacea for the 
smoke evil; if carried out. its heavy 
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cost would ultimately have to be borne 
by the shippers and railroad patrons 
of the city. He cited at length from 
the recent Boston Commission ruling. 
He also contended that Chicago is not 
an unhealthy city as attested by its low 
death rate. 

J. F. DeVoy, of the Chicago, Mil- 
waukee & St. Paul Railway, grew elo-. 
quent in defending the railroads 
against the charges in Mr. Bird’s pa- 
per. He thought the paper was worth- 
less. Speaking of electrification. he 
called it impracticable, prohibitory in 
cost and calamitous in the accidents it 
would produce. An indication of the 
far-fetched character of ‘most’ of: his 
arguments was his statement that <“‘it 
would even bankrupt God: Almighty to 
carry out such an electrification 
scheme.”’ | 

A. Bement declared there are un- 
doubtedly great possibilities of ob- 
taining practically as smokeless com- 
bustion on locomotives as in stationary 
plants. The Chicago smoke department 
is the best in the country. 

Dr. W. A. Evans, health commission- 
er of the city, said that health is a most 
Important economic factor. A great 
measure of the suceess of American 
engineers at Panama is due to taking 
proper account of this factor. To base 
any arguments on the gross mortality 
unreliable, however. In 
the same way other arguments of the 
railroads can be picked to pieces. 

H. H. Evans stated that the pub- 
lished statistics of electrified railroads 
in this country and abroad do not show 
any increase of accidents from the use 
of electric power. . 

Among others who discussed the sub- 
ject briefly were Wm. B. Jackson, Paul 
M. Chamberlain R. H. Kuss. A. Schei- 
ble and President ©. P. Chamber- 
lain. Mr. Bird closed the discussion 
by giving Prof. W. F. M. Goss of the 
University of Ilinois as the authority 
for his figure of ten per cent of the 
coal fired as being thrown from the 
stack. He was surprised at the close- 
ness with which various of his inspec- 
tors agreed in judging smoke by the 
Ringlemann method. The investiga- 
tions, while largely based on the esti- 
mates of the railroads themselves and 
not intended to be more than approxi- 
mate in character. were nevertheless 
eminently fair to all interests and gave 
a good idea of the situation. 
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The Telephone System of Greater New York. 


Description of the Largest Telephone Plant in the World. 


Among the great cities of the world, 
New York City stands high, and one 
of the most important factors in its 
growth and prosperity is the efficient 
telephone service given to its public. 

In an address delivered November 
15, 1910, President U. N. Bethell, of 
the New York Telephone Company, 


—— — 


the operations of the company have 
been on a scale that has produced 
about forty million dollars in gross 
earnings. The system is about one- 
third of the entire Bell system in the 
United States, with approximately one- 
fourth of the substations and a little 
less than one-third of the employees, 


resented an investment of about $20,- 
000. Today, after a lapse of about 
thirty-three years, the New York Tele- 
phone Company represents a bona fide 
investment of over $200,000,000. This 
capitalization represents the tele- 
phone service of the entire state, the 
State of New Jersey, a small portion 


INTERIOR OF A NEW YORK TELEPHONE EXCHANGE. 


gave the following striking figures of 
the growth of the telephone service of 
the company as a whole, and in Great- 
er New York. 

The assets of the company comprise 
182 million dollars in plant alone; 21 
million in real estate; 86.5 million in 
exchange lines; 21.5 million in toll 
lines; 47.5 million in equipment. and 
5.5 million in other plants. 

During the first nine months of 1910 


and producing one-third of the gross 
and net revenue. 

New York City has about 400,000 
telephones as compared with 365,000 in 
the rest of New York State. It is the 
best telephoned big city on the globe, 
for with a population one-third less 
than London, it has more than twiee as 
many telephones. 

The first public telephone system in 
New York was started in 1878 and rep- 


of Western Connecticut, together with 
the control of the Bell Telephone Com- 
pany of Pennsylvania. 

ORGANIZATION, 

The New York Telephone Company 
aims at the highest standard of serv- 
iee possible, and its management has 
been developed until it is now looked 
upon as a universal model. The 
president of the company is its chief 
executive. The first vice-president 
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and general manager is responsible 
for the entire working, and under him 
are the engineering, plant, commercial 
and operating departments. 

The total number of employees of 
the company reaches about 23,000. 

EXPANSION. 

The introduction of the message-rate 
or measured-service system has had a 
profound effect upon telephone traffic 
and public convenience in Greater New 
York. This system was inaugurated 
in 1896 with the result that in three 
years the number of subscribers was 
doubled. By 1900, the number was 
further increased to 56,000; by 1905, 
to 190,000, and this year the number 
stands approximately 200,000 sub- 
scribers, with 403,609 telephones. 

Unless the telephone plant is so 
planned that additions can readily be 
made without disturbing existing 
plant, not only will the service be im- 
paired and the public inconvenienced, 
but great money losses to the telephone 
company will be incurred. It is nec- 
essary, therefore, to plan with an eye 
to the future, and to this end a general 
scheme is made up showing the tele- 
phone plant as it is expected to be fif- 
teen or twenty years hence. To make 
up this scheme, estimates are made of 
the number and location of subscrib- 
ers to whom must be given service in 
the future, and then the most econom- 
ical method of giving them service is 
worked out. The telephone company 
thus has what might be called a scheme 
of the ideal telephone system of the 
future, and as plant is needed it is 
laid out as a part of this general ideal 
plan. In this way, additions can read- 
ily be made and rearrangements of ex- 
isting plant required by these additions 
are reduced to a minimum. 

The present plans provide for 690,- 
000 telephones in 1915; 1,090,000 tele- 
phones in 1920, and 2,150,000 tele- 
phones in 1930 in Greater New York, 


to serve a population in the last men- ` 


tioned year estimated at nearly 9,000,- 
000 people. 

In order that there may be the nec- 
essary switchboard and wire plant im- 
mediately available for the connection 
of new subscribers there must always 
be spare equipment. It is necessary, 
therefore, to keep exact records of the 
spare switchboard and wire plant and 
to make careful estimates of the ex- 
pected growth in subscribers for the 
next year or two, so that additional 
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facilities may be available as soon as 
required. 


EQUIPMENT. 
The New York Telephone Company 
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In the five boroughs of New York 
City there are fifty-six central ex- 
changes, all but one of which are 
equipped or will be equipped this year 


TYPICAL ARRANGEMENT OF STORAGE BATTERIES AND DISTRIBUTING FRAMES. 


owns all of the buildings in Greater 
New York that it occupies, except three 
or four in the outlying sections. The 
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with the common-battery switchboard. 
The subscribers’ lines leading from 
the incoming cables end in the main 


TYPICAL MAIN DISTRIBUTING BOARD AND ARRESTERS. 


buildings owned by the company are 
fireproof, constructed according to the 
best known specifications for fireproof 
buildings. 


distributing frame, and on the end of 
each pair is placed a carbon plate and 
heat coil to protect the switchboard 
apparatus from foreign currents. The 
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wires are carried from the main dis- tions in accordance with growth of answering jacks forming the terminals 
tributing frame to the intermediate service, changes in character of traffic of subscribers’ lines, mounted in the 
distributing frame in standard switch- and other variations incidental to the lower part of the switchboard panel, 
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OPERATOR'S POSITION. REAR VIEW OF A SECTION OF “B” SWITCHBOARD, SPRING 
EXCHANGE. 
board cables. The flexibility of cross shifting telephone traffic conditions. and of a number of jacks terminating 
connections, attainable by the use of The operation of the common-battery trunks to other exchanges, and a com- 


the intermediate frame, permits the multiple switchboard is so familiar as plete keyboard equipment and oper- 


TYPICAL BRANCH-EXCHANGE SWITCHBOARD. INTERIOR OF COURTLAND-DEY STREET PU BLIC PAY STATION. 


equalizing of the operators’ load by to require only brief mention. The _ ator’s telephone; and the operator has 
redistributions of subscribers’ lines switchboard equipment at each oper- access to the lines of all the subserib- 
among the different operators’ posi-  ator’s position consists of a number of ers in the exchange, which are brought 
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out at the calling jacks, multipled at 
each section of the board. Lamp sig- 
nals operated by the hook switches 
of substation instruments (telephone 
sets) are used for signalling the oper- 
ators. | When a subscriber lifts his 
hand telephone off its hook, the lamp 
beneath his answering jack hghts up. 
Plugging in to answer and take the 
subscriber’s call extinguishes this lamp 


and simultaneously lights up one of 


the two supervisory lamps on the pair 
of cords. The operator makes the busy 
test with the other plug of the pair of 
cords, and if the called line is clear, 
plugs in and rings. When the called 
subscriber answers, a lift of his tele- 
phone off its hook puts out the super- 
visory lamp which was lighted. The 
two supervisory lamps remain out as 


tion must not be so large that the an- 
nual charges of the idle equipment will 
more than offset the disadvantages of 
making more frequent additions, and 
must not be planned for so long a time 
that errors in the estimate of business 
to be handled would involve losses. 
These principles are well illustrated 
in building construction. When land 
is to be bought and a building erected 
arrangements must be made to oper- 
ate from that location for very many 
years, anywhere from twenty to fifty 
years, as the moving of a central-office 
location may involve great losses. Ob- 
viously, it would not be economical nor 
practicable to erect a building at once 
which would be large enough to care 
for the needs of the company for any- 
thing like fifty vears. As a matter of 
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Island) followed, although the lower 
part of Staten Island still has some 
magneto substations, which will be 
changed over to common-battery serv- 
ice during the coming year. In Queens, 
all but one exchange has been trans- 
formed, and for this exchange (As- 
toria), a common-battery board is now 
under construction. The lower part of 
The Bronx was taken care of at about 
the same time as Manhattan. In the 
upper portion of The Bronx common- 
battery boards were installed during 
the year 1910, with the exception of 
Williamsbridge, which will be changed 
over in the early part of 1911. 
POWER PLANT. 

The power plant of the New York 
Telephone Company consists of elec- 
trical machinery for charging the com- 


INTERIOR OF MANHOLE. 


long as the connected parties are talk- 
ing and their lighting-up signals the 
operator to take down the connection. 

The first common-battery switch- 
boards in New York City were in- 
stalled in 1898, and the last large ex- 
change in Manhattan was changed 
over about seven years ago. The gen- 
eral introduction of the common-bat- 
tery system, requiring as it did the con- 
struction of new boards to take over 
the existing traffic and provide for fu- 
ture growth, forced the entire recon- 
struction of the central-office plant. 

In providing new plant the telephone 
company is guided by the following 
fundamental principles: (1) The new 
plant must be of sufficient size to last 
several years so that it will not be 
necessary to keep making additions, as 
this is not only expensive, but inter- 
feres with the service. (2) The addi- 


DISTRIBUTION OF LINES IN SUBURBAN DISTRICT. 


fact, it is economical to plan a building 
sufficiently large to care for the needs 
for about ten years. 

What is done, therefore, is to pur- 
chase an adequate lot, plan a building 
to care for the space which it is esti- 
mated will be required in about ten 
vears and arrange the building so that 
it can be extended on the lot, and with 
walls and foundations sufficiently 
strong to carry additional floors. In 
this way practically all the money that 
is spent at first is based merely on the 
growth which is expected in approxi- 
mately ten vears, but the plant is ar- 
ranged so that additions can be made 
to carry on the business very much 
longer. 

Manhattan was the first borough to 
be changed over from the old magneto 
substation equipment to common bat- 
tery. Brooklyn and Richmond (Staten 


mon storage battery and for delivering 
ringing current. To charge the eleven- 
cell storage batteries, which are amost 
universally used for signalling and 
talking current, charging equipments 
are provided in duplicate, or, in some 
of the important exchanges, in tripli- 
cate. On certain circuits a somewhat 
higher voltage is used. 

Low-frequency (sixteen cycles) al- 
ternating-current motor-generators are 
employed for ringing. To operate 
biased bells at subscribers’ stations, a 
split alternating-current wave is used. 
The use of positive and negative pul- 
sating current on the two sides of the 
line gives four combinations, on bells 
legged to ground. The same result is 
accomplished by the alternative method 
of superposing a direct current on an 
alternating current, by connecting an 
alternating circuit in series with a stor- 
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age battery, with the advantage of giv- 
ing a smooth-wave ringing current. 

An efficient breakdown service is 
provided in every exchange, in order 
to avoid any possible interruption; 
there being either two independent 
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CONTRAST BETWEEN THE TELEPHONE LOAD CURVES OF AN UPTOWN 
CHANGE AND A DOWNTOWN EXCHANGE IN THE FINANCIAL DIS 


services from the street mains—differ- 
ent entrances from different ducts—or 
the street mains and an isolated gen- 
erating plant driven by a gas engine. 
Three of the larger exchanges in 
Greater New York have an isolated 
(steam-electric) plant supplying mo- 
tor-generators. For the remaining ex- 
changes, power to supply the batteries 
and for ringing purposes is obtained 
both from a gas engine belted to a gen- 
erator and from the street mains. 
PRIVATE BRANCH EXCHANGES. PAY STA- 
TIONS. 

The telephone unit from the view- 

point of the publie is, of course, the 


mA f Sr Z = 

P H a paa AA 
Sa, ” Mea ad 

i tte 1 j 


et 
ee 


1690 


bs mal nid 


BROAOWKY AND JOHN STACET 


THE ELIMINATION OF ¢ 


individual telephone instrument. In 
the elementary telephone connection 
the subscriber makes the call himself, 
and this method was the one univer- 
sally used up to the introduction of the 
private-branch-exchange switchboard 
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which was about seventeen years ago. 

The private-branch-exchange switch- 
board (P. B. X.) has revolutionized the 
telephone service of large cities. It 
consists of a small or medium-sized 
switchboard with two or more lines to 
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the central office, and to it are brought 
the loops from a number of telephone 
instruments distributed at convenient 
points through the offices or other 
premises of the subscriber. The num- 
ber of telephones may be very much 
larger than the number of lines to the 
central office, and the P. B. X. oper- 
ator (who is an emplovee of the sub- 
seriber) performs valuable service in 
saving the time of the principles and 
entire office staff on both local and long- 
distance telephone calls. By her work 
also she facilitates intercommunicating 
telephone service among the different 
departments in the subscriber’s prem- 
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ises. Some idea of the development of 
the P. B. X. business of the New York 
Telephone Company may be gathered 
from a comparison of the following 
figures. In 1900 New York City had a 
total of 1,050 private branch exchanges 
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located on subscribers’ premises and 
serving 12,650 telephones. Today it 
has over 12,000 of these exchanges 
serving 164,000 telephones. 

New York City is a great field for 
the use of the telephones at public 
pay stations, as the telephone is em- 
ployed freely to save valuable time 
that would otherwise be consumed in 
long or short trips in cars or trains. 
In all of the hotels, railroad stations 
and other public and semi-public 
buildings, and in countless drug stores, 
cigar stores, barber shops and other 
places frequented by the public, may 
be found pay-station instruments. At 
these places the equipment is of vari- 
ous kinds, ranging from a number of 
telephone booths under the supervi- 
sion of one or more branch-exchange 
operators down to a single instrument 
without an attendant and controlled 
by a nickel-in-the-slot pay-station 
mechanism constructed to allow the 
central-office operator to refund the 
customer’s nickel] if the line is busy, 
or if for any other reason the connec- 
tion is not completed. 

The total number of pay stations in 
the five boroughs of Greater New York 
is 39,000, and of these 8,500 are auto- 
matie stations and the remainder are 
instruments in booths under the super- 
vision of an operator. 

CABLES AND WIRES, 

The telephone lines of Greater New 
York (from the telephone instruments 
to the central offices and the inter-ex- 
change trunks) consist almost wholly 
of cables of wires, either underground, 
submarine or aerial. By virtue of a 
law passed by the New York State 
Legislature in 1888, no overhead wires 
are permitted to be strung in cities of 
200,000 population and over. 

It is not necessary in this article to 
go into the subject of paper telephone 
cables, a subject constituting in itself 
an important chapter in telephone en- 
gineering. The standard drvy-core un- 
derground cable now in use in the me- 
tropolis contains 600 twisted pairs of 
No. 22 paper-insulated conductors, 
with standard lead sheath, adapted to 
be pulled into the standard 3.25-inch 
duct. This small size of wire was 
adopted five or six years ago, replacing 
the use of No. 19 wire and the corre- 
sponding smaller number of pairs pos- 
sible to go into a three-inch cable. 

In the outlying districts, and at the 
terminals of underground cable runs, 
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where a group of substations is to be 
reached—such as the telephones in the 
rural suburban houses, for example— 
aerial cables and open wire or twisted 
pairs of rubber-covered wires are em- 
ployed. 

The question of submarine cables has 
been an important one, owing to the 
great waterways that separate Man- 
hattan and The Bronx from the other 
boroughs of Greater New York and 
from New Jersey, namely, the East 
River and the Hudson River. 

Following the success of an experi- 
ment, made by Frank A. Pickernell 
some years ago, of laying standard 
lead-covered paper-insulated cables, 
protected with an armor of iron 
wire, in place of the old-style heavily 
armored cables of rubber-covered or 
gutta-percha-covered wire, this prac- 
tice has been consistently followed, re- 
sulting in much better telephone serv- 
ice, and a diminished amount of re- 
pairs. 

CHANGES IN CONSTRUCTION EQUIPMENT. 

In the New York telephone system 
improvements and changes have fol- 
lowed one another at close intervals 
during the entire period of the com- 
pany’s existence. Three times in six- 
‘teen years the entire system has been 
practically rebuilt; and several of the 
central offices have been rebuilt as 
often as three times in ten years. The 
other major features of reconstruction 
are the changing from the. overhead 
grounded or single-line system to an 
entirely underground metallic-circuit 
or double-line system, and the changing 
of the central-office switchboard equip- 
ment and the subscribers’ stations from 
the magneto-call and local-battery sys- 
tem to the present common-battery sys- 
tem. 

On new construction during the first 
six months of 1910 the New York Tele- 
phone Company spent about four mil- 
lion dollars. The reserve equipment of 
the company is 30 per cent of the 
whole, comprising spare conduits, 
pairs of wires in underground and 
aerial cables, cables reaching into near- 
ly all buildings in each city block, 
switchboard capacity, private-branch- 
exchange switchboards equipped and 
ready for installation, desk and wall 
telephones, and duplicate, and in some 
instances, triplicate power plant. 

VOLUME OF TRAFFIC AND LOAD CURVES. 

The total number of originating 


ealls in Greater New York for the 


ties increase and decrease. 
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twelve months, December, 1909, to De- 
cember, 1900, was 470,155,700. The 


total substations in service December, 


1, 1910, was 396,572, a growth of 331,- 


944 in ten years. The telephone traffic 


represents the business and social ac- 
tivities of each section of New York 
City, rising and falling as these activi- 
The group 
of busy down-town exchanges in Man- 
hattan presents some interesting fea- 
tures. In the main telephone building, 


running through from Dey to Cort- 
landt Street, near Broadway, three ex- 
located, ‘‘Cortlandt,’’ 
The Ree- 


changes are 
“Rector” and ‘‘Barelay.’’ 


tor and Barclay exchanges are served 
on one switchboard. 

The Cortlandt exchange is the 
largest in the country in number of 
subseribers and number of operators’ 
positions. The ‘‘A’’ board is 176 feet 
long and is divided into thirty sections. 
The ‘‘B’’ board is 82 feet long, with 
eighteen sections. The capacity of the 
ʻA” board is 9,000 lines, with 840 out- 
going trunk lines to other exchanges. 
The “B” board has the same capacity 
for Cortlandt subseribers and 1,000 in- 
coming trunks from other exchanges, 
making a complete double-track sys- 
tem. The board contains over 500,000 
spring jacks and about 141,000 incan- 
descent lamp signals. The number of 
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soldered connections runs into the mil- 
hons. 

The Rector exchange is the busiest in 
the average number of calls per sub- 
scriber’s line. The Rector, Broad, Han- 
over, John and Cortland exchanges are 
classed together in importance with re- 
lation to the down-town telephone traf- 
fic of Manhattan, the aggregate num- 
ber of telephones in these five ex- 
changes being approximately 53,000. 
The curve of Broad shows the rush of 
business which comes with the opening 
of the financial exchanges, business 
houses and institutions, the lull during 
lunch hour and the rapid cessation of 
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all activity shortly after 4 p. m. River- 
side is typically residential, showing 
the peak load during marketing hours, 
and the calls kept up until a late hour 
in the evening. Murray Hill, serving 
the theater, restaurant and club dis- 
trict, shows the activity of the ‘‘Great 
White Way’’ throughout the even- 
ing. New York’s busiest hour is be- 
tween 11 and 12 a. m., with 180,000 
calls. 

The following statistics indicate the 
number of telephones in certain large 
single buildings in New York City: 


Building Height in Miles of Numter of 
Stories Wire Telephones 
Hudson Terminal 22 750 3000 
Metropolitan Life 46 680 2000 
City Investing 40 450 1800 
Singer 40 230 1300 
Broad Exchange 50 250 1600 
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RECORDING CALLS. 

To keep a record of subscribers’ 
calls, the New York Telephone Com- 
pany now uses an individual automatic 
registering device, designed by the 
Western Electric Company, on each 
pair of cords, replacing the ‘‘peg- 
count’ method formerly used. This 
device is similar in construction to a 
revolution counter or bicycle cyclom- 
eter, but electromagnetic in operation. 
It consists of dial wheels bearing num- 
bers on their peripheries. Each regis- 
ter is operated by a push button clos- 
ing the circuit of an electromagnet and 
causing the dial to register one unit. 


One of these registers is permanently 
connected to each subscriber’s line and 
One register is permanently connected 
to each “A” operator’s position. These 
registers can only be operated when 
the ‘‘A’’ operator presses a button. As 
described above, when two subserib- 
ers have completed their conversation 
and have hung up their receivers, both 
the supervisory lamps. in the cord cir- 
cuits in front of the “A?” operator, 
light up. The “A?” operator then 
pushes the message-register button of 
that pair of cords. This registers one 
call on the message register connected 
to the line of the subscriber originat- 
ing the call, registers one call on the 
message register connected to the op- 


erator’s position and also lights a lamp 
which indicates to the operator that 
the message registers have operated. 
The register will not operate on push- 
ing the button unless the cord associat- 
ed with that button is connected by its 
plug to the subscriber’s jack. All the 
registers are assembled in an iron rack 
inclosed in dust-proof cases. In this 
way a correct record is had of the calls 
originating on each subscriber’s line 
and of the calls handled on each oper- 
ator’s position. 
DIRECTORY. 

The mere bulk of the Greater New 

York telephone directory is an index 
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of the magnitude of the service afford- 
ed. Every four months 500,000 new 
directories are distributed, one for 
each telephone, and the old books are 
collected and returned to the company. 

The present hook is 9 by 11 inches. 
1:25 inches thiek, contains about 235,- 
000 subscribers’? names and addresses 
printed on 650 pages. and weighs 3.5 
pounds. The mere distribution re- 
quires 500 men. fifty horses and twenty- 
five trucks and takes eight or ten days 
to complete. 

OPERATING. 

In answer to the demand for a quick 
telephone service, seconds and frac- 
tions mark the time in New York City 


telephone operation. Averages from 
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a large number of actual observations 
give the following figures: To receive 
a call and repeat it to calling subscrib- 
ers, 7.5 seconds; to connect and ring 
called subscriber, 13.5 seconds; sub- 
scriber’s time in answering, 10.5 sec- 
onds; to disconnect after conversation 
is completed (supervisory lamp light- 
ed), 3.8 seconds. In New York and 
vicinity there are 185 central offices 
connected by 20,000 trunk lines and 


STATIONS IN SERVICE AND NUMBER OF 
OPERATORS’ POSITIONS.—DECEM- 


BER 1, 1910. 
MANHATTAN AND BRONX. 
Ny Number of 
Number Stations in. Operators’ 
on Map. Exchange— Service. Positions. 
road .......eeee 12,678 12 
5 Cortlandt ........ 17,299 126 
3 Rector ....,...... 9,968 12 
6 Barclay .......... 3,088 
4 John 6 h0 be cc ereas 10,601 99 
i Beekman ........ 5,22 
2 Hanover ......... 2,333 99 
9 Franklin ...,..... 6,987 90 
8 Worth .......... - 6,264 94 
10 Spring ........... 14,859 122 
11 Orchard ......... »301 66 
12 Chelsea .......... 10,529 91 
13 Stuyvesant ...... 7,947 7 
14 Gramercy .,....... 10,732 86 
15 Madison uare . 19,769 102 
16 Murray Hill ..... 13,140 97 
17 Bryant .......... 17,918 89 
18 Columbus .,...... 17,165 95 
19 Plaga .........0a. 13,775 67 
“() Schuyler ......... 4,374 60 
21 Lenox ........... 10,197 63 
2 Riverside ........ 19,764 92 
23 Morningside ..... 21,405 74 
24 Harlem .......... 8,205 78 
25 Audobon ......... 20,303 58 
26 Marble ........... 
27 Melrose .......... 8,615 76 
28 Tremont ......... 6,388 45 
“gq Westchester ..... 725 6 
30 Kingsbridge ..... 420 4 
31 Willamsbridge .. 611 6 
32 City Island ...... 111 2 
Total .......... 307.763 2,188 
BROOKLYN AND QUEENS. 
33 Hamilton ........ 1,945 33 
34 Main ee 12,397 105 
35 Bay Ridge ....... 3.235 35 
36 South ............ 4.231 41 
37 Prospect ......... 9,915 66 
3S Williamsburg .... 6,845 78 
39 Greenpoint ...... 4,158 61 
40 Bath Beach ..... 2,306 22 
41 Coney Island .... 2,247 32 
42 Flatbush ......... 7.053 38 
43 Bedford .......... 9,843 88 
44 East New York.. 3,413 62 
45 Bushwick ........ 230 55 
46 Richmond Hill .. 1,828 13 
47 Newtown ........ 097 13 
48 Astoria .......... 923 1] 
49 Jamaica ......... 1,812 21 
50 Flushing ......... 2,516 23 
61 Hammels ........ T 15 
52 Far Rockaway 1,979 24 
Total .......... 83.745 826 
RICHMOND. 
53 Tompkinsville ... 2,447 17 
54 W. New Brighton 1.527 16 
na New Dorp ....... 356 5 
db Tottenville ....... 334 3 
Total dsc. es kus 5,964 41 
Grand total ....396,572 3.064 


serving over 500,000 telephones. The 

Operator must be prepared for every 

contingency that may arise, and know 

the proper routing on any call, and 

must start each call along its proper 

channel without an instant’s hesitation. 
OPERATORS. 

The necessity for a high ideal of tele- 
phone service, dependent upon the con- 
seientious work, good physique, good 
nature, address and general capability 
of the operating force, has been a well 
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defined point with the traffic depart- 
ment of the company for many years. 
About 6,000 girls are employed as 
switchboard operators. ` In order to 
maintain a standard high efficiency of 
service, the company has a training 
school where applicants for positions 
as operators are put through a course 
of training lasting three to four weeks. 
All applicants are paid while trying to 
fit themselves for the work whether 
they are finally accepted or found 
wanting in efficiency. About 17,000 
girls apply for admission to the school 
annually, of which number only about 
2,000 are selected. 

The company has recently substan- 
tially advanced the salaries of the op- 
erators, besides arranging to shorten 
the hours of all the evening operators 
from eight to seven and the day and 
night operators from nine to eight 
hours. About 800 new operators will 
be required to maintain the present 
service under the new rules. The 
company also provides at each ex- 
change large and comfortable retiring 
rooms under the supervision of ma- 
trons and equipped with divans and 
easy chairs, and also supplied with 
newspapers and magazines. A sick bay 
is also provided. Tea and coffee are 
served free in the lunch rooms at all 
hours for the operators. 

ADVERTISING. 

Educating and training the public 
to a proper appreciation and use of the 
telephone is part of the duties of the 
Advertising Department, and among 
its methods is the placing of a series 
of instructive, illustrated advertise- 
ments in the daily newspapers from 
time to time. 

The New York Telephone Company 
Jast summer began to publish a month- 
ly periodical called The Telephone Re- 
view. A copy of this house organ, a 
Jarge and well edited publication, goes 
to every employee of the company. The 
employees are invited to contribute, to 
ask questions and to make suggestions 
or comments which are of an educa- 
tional nature or of mutual benefit. 

— eo 
Exhibition of School of Engineering. 

The fifth annual electrical exhibi- 
tion of the work of the students of 
the School of Engineering in Milwau- 
kee, Wis., was held on February 16, 
17 and 18. The exhibits consisted 
largely of work done by the students 
in the electrical laboratory. 
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Meeting of National Electrical Job- 


bers’ Association. 

A meeting of the National Electrical 
Jobbers’ Association was held at the 
French Lick Springs Hotel, French 
Lick, Ind., on February 15, 16 and 17. 
Matters relating to the business of the 
jobbers was discussed at several meet- 
ings presided over by Franklin Over- 
bagh, general secretary of the Associa- 
tion. 

At one of these meetings W. W. Mer- 
rill, of the National Board of Fire Un- 
derwriters, talked most interestingly 
of the advances made in the safeguard- 
ing of lives and property. Mr. Shind- 
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Company; H. A. Brereton, General Incan- 
descent Lamp Company; A. E. Williams, 
Colonial Electric Company; Robert E. Gor- 
ton, New York & Ohio Company; Harry 
B. Ramey, W. A. Myers, Robbins & Myers 
Company; W. A. Stacey, W. W. Low Elec- 
tric Appliance Company, S. B. Condit, Jr., 
Condit Electrical Manufacturing Company; 
Gerald W. Hart, G. C. Palmer, Hart Manu- 
facturing Company; H. B. Crouse, A. F. 
Hills, C. M. Crofoot, Crouse-Hinds Com- 
pany; Frederick Greer, Harvard Electric 
Company; H. H. Cudmore, Brilliant Electric 
Company; Ross D. Holabird, Holabird-Rey- 
nolds Electric Company; A. C. Garrison, Co- 
lumbia Incandescent Lamp Company; F. B. 
Adams, Frank Adams Electric Company, 
Russell Dart, Alphaduct Manufacturing 
Company; J. H. McGill, McGill Manufactur- 
ing Company; Julian S. Jackson, Interna- 
tional Electric Meter Company; W. H. Cole- 
man, General Electric Company; E. W. 
Rockafellow, Western Electric Company; 
B. B. Downs, St. Paul Electric Company; 
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ler, of the National Policy Holders’ 
Union, addressed the members about 
fire insurance policies and the advisa- 
bility of a better understanding of 
them on the part of those paying the 
premiums. 

The next meeting of the association 
will be held at Del Monte, Cal. A spe- 
cial train has been arranged for, to 
leave Chicago, April 18. A day will be 
spent at Grand Canon and another at 


Los Angeles while en route. 


Among those present were: Charles E. 
Brown, F. C. Ringgold, Central Electric 
Company; James Clark, Jr., W. S. Clark, 
James Clark, Jr., Electric Company; C. A. 
Munger, American Washer Company; 
Charles I. Hills, P. S. Klees, F. E. Wolcott, 
Franklin Electric Manufacturing Company: 
M. A. Gurney. Tungstolier Company: E. E. 
Hudson, Edison Manufacturing Company; 
B. F. Lyons, National India Rubher Com- 
pany; James Richardson, Electric Machin- 
ery Company; E. E. Dewey, Paragon Sellers 


H. B. Kirkland, American Conduit Manu- 
facturing Company; C. E. Corrigan, Nation- 
al Metal Molding Company; D. C. Hemin- 
gray, Hemingray Glass Company; L. H. 
Keller, Union Electric Company; B. M. 
Downs, Brookfield Glass Company; J. B. 
Terry, J. B. Terry Company; M. G. McGraw, 
Interstate Electric Company; F. M. Bernar- 
din, B. R. Electric & Telephone Manufac- 
turing Company: E. Bernard, E. G. Bernard 
Company; George L. Patterson, Stanley & 
Patterson:N. C. Cotabish, National Carbon 
Company; W. S. Bissell, F. Bissell Company, 
C. O. Brandel, Warren Electric & Specialty 
Company: H. P. Andrae, Julius Andrae & 
Sons Company; Charles Phillips Hill, Dovu- 
bleday-Hill Electric Company; R. E. Lucas. 
Marion Insulated Wire & Rubber Company. 
Paul F. Bauder, National Electric Lamp A8- 
sociation; Albert C. Hofrichter, F. W. Wake- 
field Brass Company; J.B. Estabrook, Colo- 
nial Electric Company; W. N. Matthews, W. 
N. Matthews & Bros.; J. G. Pomeroy, Adams- 
Bagnall Electric Company: J. H. Trumbull, 
Trumbull Electric Manufacturing Company, 
Oscar Turner, Southern Wesco Supply Com- 
pany; H. B. Scott, Syracuse Supply Com- 
pany: V. C. Gilpin: Alfred Smith; M. L. 
Spaulding, Westinghouse Electric & Manu- 
facturing Company. 


February 25, 1911 


Chicago Section, Illuminating Engi- 
neering Society. 

The February meeting of the Chicago 
Section of the Illuminating Engineer- 
ing Society was held at noon on the 
16th after the customary luncheon in 
the Chicago Room of the Great North- 
ern Hotel. The topic for general dis- 
cussion was ‘‘Illumination Problems in 
the Smaller Cities.’’ 

J. R. Cravath stated at the outset 
that the problem of getting anything 
like decent illumination in the small 
city is largely up to the central-station 
company. In the stores the custom of 
suspending the lights at about the level 
of the eye by means of drop cords is 
still sadly. prevalent. It is difficult to 
convince storekeepers that the lamps 
should be raised out of the line of vision 
and still more difficult to get them to 
equip the lamps with diffusing and re- 
flecting glassware. Especially is this 
true where there is competition with 
gasoline lighting systems. But much 
educational work has been done by cen- 
tral stations in many small communi- 
ties and as a result there are to be 
found a considerable number of model 
store-lighting installations. In the 
small towns the small residences and 
cottages form a large part of the load. 
To increase the efficiency of residence 
lighting means a satisfactory increase 
of load. Drop-cord installations are 
still quite common; they must be re- 
placed by tungstens near the ceiling 
and provided with pendent switches. 
The fixtures available in the small town 
are generally abominable. For street 
lighting the custom of placing an are 
lamp at every other intersection still 
prevails in many places because of lack 
of funds; the resulting lighting is sadly 
disappointing. The solution is to put 
100-watt, or larger, tungsten lamps at 
each street crossing. To show that good 
street lighting is feasible in a small city, 
Mr. Cravath cited the ease of Albert 


` Lea, Minn., a town of 6,000 population, 


Where sixty-watt tungsten lamps are 
placed on ornamental posts about fifty- 
five feet apart in the residence streets. 
On the main street three-light tungsten 
chisters are used. 

Charles A. Luther told of a case in a 
New Jersey town where a tactful elee- 
trie lighting of two signs on either side 
of a stubborn merchant’s store secured 
him finally as a satisfied customer of 
the lighting company and resulted in 


getting many other contracts. But 


there is a great field for educating the 
publie to what really constitutes good 
lighting. 

A. L. Eustice said he had noticed a 
general lack, or improper use, of reflect- 
ing devices. He spoke of a case where 
a lady had too large a lamp for the 
lighting of her library. To overcome 
this she had ingeniously arranged about 
the lamp a yellowish-white silk shade 
from an old umbrella. 

C. A. Howe stated that until a few 
years ago gasoline plants were general 
in the smaller cities for store lighting 
particularly. Now there has come a 
marked awakening to the advantages 
of efficient electric lighting and practi- 
cally all the gasoline is being driven 
out. Concerted campaigns have been 
instituted by central-station men with 
the aid of lecturers from among the 
manufacturers. A strong educational 
movement to teach what constitutes 
good lighting has set in with very grati- 
fving results. 

J. G. Learned spoke of the marked 
value of popular lectures on illumina- 
tion when delivered by a competent 
man. The apathy of the public must 
be overcome. The experience of the 
North Shore Electric Company has 
been that where it wires a house ample 
provision is made for good lighting; 
when a contractor does the job this is 
seldom true. The solicitors of the com- 
pany at first did not take kindly to il- 
luminating engineering; now that they 
understand it better they realize its 
great value to them. Mr. Learned ad- 
voeated getting the interest of the pop- 
ular magazines in advancing the cause 
of good lighting. 

Vice-President H. E. Ives said it was 
a pleasure to him to be present at the 
meeting of the Chicago Section, as he 
was now its spokesman in the Council 
of the Society. He brought the official 
announcement of the selection of Chi- 
eago for the next convention. Touch- 
ing on other matters of Society inter- 
est, Dr. Ives expressed the opinion that 
missionary work should he undertaken 
bv the Society through co-operation or 
joint meetings with ophthalmologists. 
physicians, edueators and even minis- 
ters with the idea of spreading the 
gospel of good lighting. 

General Secretary P. S. Millar made 
a brief address on the great strides 
that the Society made last vear and the 
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keen interest taken in its welfare as 
evidenced by the large attendance at 
the preceding meeting of the Council. 
He also touched on the financial condi- 
tion of the Society and its excellent 
prospects for greater influence and 
growth. 
——_-_soo—_-———- 
Directive Wireless Telegraphy. 


To the Editor: | 
In your issue of January 7, we no- 


tice that you refer to the fact that our 
directive system of wireless telegraphy 
has been tried successfully on warships 
of the French navy, but that the range 
is limited and the wave employed very 
short. In this connection we should 
like to point out that the French naval 
authorities have never tried our direct- 
ive system of wireless telegraphy but 
only the ‘‘ wireless azimuthal compass, ’” 
which is a special application of the re- 
ceiving portion of our directive system. 

The wireless azimuthal compass al- 
lows of a ship determining the bearing 
of an invisible radiotelegraphic trans- 
mitting station with an approximation 
of one degree; that is to say, with the 
same degree of accuracy which is ob- 
tained by the use of the ordinary mag- 
netic azimuthal compass in the case of 
a visible object. In consequence, our 
wireless compass permits a ship, when 
navigating in the vicinity of one or 
more invisible radiotelegraph stations, 
to keep her course with the same exact- 
itude as she would by aid of measure- 
ments with the ordinary instruments of 
navigation and visible objects. This 
means that the wireless compass en- 
ables the ship to make her exact ob- 
jective point when in the neighborhood 
of the coast in time of thick fog, just 
as though the weather were quite clear, 
a thing which cannot be done by ordi- 
nary methods. And since bearings are 
never taken at greater distances from 
the coast than thirty miles, it happens 
that the trials of our ‘‘radio-compass”’ 
were made at that distance in the 
French navy tests. 

For the coast stations which are to 
emit waves exclusively for the radio- 
compass service, we contemplate using 
short waves because these are prefer- 
able for the short antennm of the radio- 
compass, but chiefly in order to avoid 
the disturbing influenee which the emis- 
sions for the radio-ecompass might have 
on the commercial wireless communiea- 
tions with the ordinary wave-lengths 
which might be carried on at the same 
E. Bellini and A. Tosi. 
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SOME GEOMETRICAL ASPECTS OF 
THE THREE-CHARGE-RATE 
SYSTEM.—II. 


BY HUGO E. EISENMENGER. 


EFFECT OF DIFFERENT RATES ON THE CEN- 
TRAL STATION. 


(Continued). 


It has been shown that the cen- 
tral-station plane always has to pass 
through the real point of rates Po, what- 
ever the character of the average custo- 
mer’s supply may be, and therefore if 
the central-station plane will swing 
towards the position of the favored-cus- 


tomers’ plane, the only way to do this 


is to swing around P, as a fixed point— 
for instance, into position Q, Q, Q, (Fig. 
10) approaching the inclination of the 
plane of the average favored customer— 
which may bè represented by R, or R,,. 
It is then seen from Fig. 10 that Pm is 
no more on the new central-station plane 
but ‘‘below’’ it and in order to reach 
the latter the charges would have to be 
raised; for instance, if x and y shall be 


kept constant z had to be raised from Pm’ 


Pa to Pm’ Pr. 

If the point P, involves a certain per- 
centage of profit'* over expenses to the 
central station then all points on the 
central-station plane will bring the 
same percentage profit. The plane of 
the central station under the changed 
conditions is now Q, and consequently 
Pa would correspond to the same per- 
centage profit as P., whereas Pm, which 
is the point of rates reached by shifting 
along the original plane of the central 
station, will bring a smaller profit than 
P., since Pm is below the present central- 
station plane Q,. In other words, the 
effect of moving the rates point away 
from the true rates point is to reduce the 
average percentage profit of the electric 
light company as a result of the change 
of the character of service the customer 
will use, that is, in consequence of the 
accumulation of favored customers, 
since the latter contribute less to the 
central-station’s income than is their 
share according to the expenses they 
cause. (A decrease of the percentage 
profit does not necessarily involve a de- 
erease of the absolute amount of profit, 
as will be shown in what follows, since 
the business done may 
ehange also. 


— 


14 The term “percentage profit’ in this and 
the following cases always refers to percentage 
of expenses or income and not to percentage of 


capital invested. 


volume of 
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On the cther hand, if the rates point 
is shifted in such a way that it is nearer 
to the true point of rates in its new posi- 
tion than it was in the old one, this 
will mean an increase of the percentage 
profit. 

If instead of actually shifting the 
rate point we compare two separate 
central stations, the true rate points of 
which are P, (z, Y, 2,) and P, (£, Y, 22), 
respectively, it can be seen what classes of 
customers will be attracted by each plant. 

Thus, for instance, let P, represent a 
steam plant, P, a water-power plant. P, 
then will generally have larger kilowatt- 
hour charges z than P,, especially at 
high fuel prices, and P, will show high 
demand charges, owing to the large 
capital invested per kilowatt in con- 
struction and transmission work. Sup- 
posing the customer expenses to be the 


FIG. 10. 


same in both stations, we get the two 
points P, and P, in Fig. 11. If both 
stations would compete in supplying 
the same territory they will perhaps, 
just for the reason of being competi- 
tors, both adopt the same rates. 

Let them now get to an understanding 
or, for instance, be amalgamated, and 
both be controlled by the same concern, 
then it will be obvious that they will do 
the maximum business if they apply dif- 
ferent rates according to their respective 
true ratepoints’®. The line of connec- 
tion P, P, has the direction of the load- 
factor line in Fig. 6, x being constant. 
The rate point of the water-power plant 
is on the side where the large-load-fac- 
tor consumers are favored and therefore 
the water-power plant will attract the 
customers with large load-factors, where- 
as the short-hour users will find out that 
they are served more cheaply by the 


15 The supposition is made that the two plants 
for some reason cannot work in parallel. 
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steam-plant. Consequently, the planes 
of the two plants will assume different 
angles towards the axes and a larger 
amount of business will be attracted 
than at uniform rates. 

If, for some reason, the customer ex- 
penses in both plants be also different, 
the line P,P., in Fig. 11 will assume a 
direction either between the load-factor 
and the energy line in Fig. 6, or between 
the load-factor and the demand line. 
Thus if the steam plant has the smaller 
customers’ expenses of the two, it will 
prove especially attractive to those 
small-load-factor customers who have a 
small energy consumption; in the op- 
posite case, to those with a large maxi- 
mum demand, etc. 

If the two plants, instead of each cul- 
tivating its own field, have been com- 
peting with each other by making equal 
charges, the result will be that each plant 
has to carry a number of customers at 
small profit or even at a loss who would 
be of profit to the other one and also 
that the total amount of business de- 
creases for a given amount of average 
percentage profit, since the customers 
with very low and very large load-fac- 
tors cannot be reached any more. (Jt is, 
of course, possible that for special busi- 
ness reasons which have nothing to do 
with theory and outweigh the above- 
named results it may be good policy in 
special cases to compete on the basis of 
equal rates.) 

DISCRIMINATION BETWEEN CUSTOMERS. 


There is a theory among some central- 
station men that the individual custo- 
mer should not be charged according to 
what it costs to supply his service, but 
according to what it would cost him to 
obtain his service elsewhere. This would 
mean, for instance, that a large factory 
or office building should be served at a 
lower profit per unit than the small cus- 
tomer, since the large factory can install 
a generating plant of its own and, there- 
fore, obtain current at a price not much 
above the output cost of the central sta- 
tion. 

If a central station works, for in- 
stance, at a profit of 15 per cent over 
their output cost their price on the basis 
of equal profit from all customers would 
be 115 per cent. A large consumer 
may be able to generate his own elev 
tricity at a cost of, let us say, 110 per 
cent. He could not be reached at the 
normal price of 115 per cent, but if cur- 
rent is offered to him at, for instance. 
105 per cent he will become a customer 
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a=the customer expense in dollars per customer per year; 
y=the demand expense in dollars per kilowatt of maximum demand of the customer per 


year; 


z=the output expense in dollars per kilowatt-hour sold; 


C=the average number of customers; 


D=the sum of the customers’ maximum demand; 
y=the energy sold per year in kilowatt-hours: 
A=the amount of the total expenses for multiple service in dollars. 


and yield 5 per cent profit instead of 
nothing in the other case. The average 


percentage profit of the central station 


is reduced, but the volume of business 


at the same time is so much increased 
that the absolute amount of profit in 
dollars and cents is enlarged. 

It is not the object of this article to 
enter upon the question whether the 
equal-profit plan or what might be called 
the discriminating plan is theoretically 
and commercially correct, but it shall 
be shown here that the three-rate sys- 
tem permits the application of the latter 
plan in such a way that the charge of 
undue preference cannot be raised. 

It is ohvious that a reduction of price 


of electricity will increase the number 
of customers, but there is a certain limit 
to that increase. Even if electricity 
were given absolutely free the number 
of customers would not increase into in- 
finity and in the same way there is a 
certain maximum of the sum of the max- 
imum demands and of the kilowatt-hours 
consumed. Any charges made on these 
three determining factors will bring 
their total down. A charge made on 
the kilowatt-hour consumption will ex- 
clude a certain number of one class of 
these prospective customers; a charge 
on the maximum demand another class; 


and a customer charge, a third class. If 
all three charges are made simultaneous- 
ly a certain percentage of each of these 
three numbers will see it advisable to 
abstain from connecting up to the com- 
pany’s lines, and it can be imagined that 
there are some very large consumers or 
perhaps a great number of small ones, 
etc., amongst them, who might be in- 
duced to connect up if the rate point in 
Fig. 6 was shifted towards the direction 
which favors them. Of course, there are 
other customers who will be lost just 
by this shifting, as they are moved by 


it into the ‘‘penalized’’ class, and the 
condition for the advisability of the 
shifting is that the profit derived from 
the totality of the customers gained by 
that process exceeds the profit from the 
lost customers’®. 


16 Whether this actually takes place or not 
cannot be decided otherwise than by careful and 
intelligent estimation of the local conditions. 
This, of course, implies a certain amount of 
guesswork, but guesswork is always connected to 
rate making or to making of prices in general 
and cannot be avoided (for instance we have to 
assume a Certain percentage of profit, without 
ever being able to hope that we will know ex- 
actly at which percentage the total amount of 
profit will be a maximum). In any case, the 
amount of guesswork will be very much smaller 
than it is if we confine ourselves simply to the 
YZ plane and assume the customer charges to be 


zero. 
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Thus in the example given above of 
the steam and the water-power plant it 
may be advisable to fix the rates still 
further apart than P, and P, in Fig. 11, 
for instance at P,’ and P,’, in order to 
reach a still larger amount of business. 
In that way some more consumers with 
very large and with very low load-fac- 
tors may be added to the customers and 
be supplied at a profit to both producer 
and consumer, provided that there is a 
sufficient possibility for business of that 
character (extreme load-factors) in the 
territory to offset the loss of part of 
such customers, which would find the 
rates half-way between P, and P, most 
favorable. 

It has been permissible so far for the 
sake of simplicity to make no discrimina- 
tion between expenses and income, since 
everything that has been said applied to 


FIG. 12. 


both. We have to establish now, how- 
ever, a separate plane of expenses which 
can be found by analysis and subsequent 
synthesis of the expenses shown by the 
companies’ books and another plane of 
income, or plane of revenues. The equa- 
tion of the first-named one is our equa- 


tion (1). 


Cz + Dy + Ez = A (1) 
and that of the income plane 
Cr + Dy 4- Ez =1 (1,) 


where J is the yearly income from the 
sale of current and has to be assumed 
at a certain percentage higher than A, 
I=pA. 
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By applying the same reasoning to 
equation (1,) as has been applied to (1) 
in the earlier part of this article it can 
be seen that both planes are parallel as 
their intercepts on the three axes are 
proportional. 

Any point on the income plane will 
yield the same income I as long as the 
determining factors C, D, and E are not 
changed and just as we had a real point 
of expenses 7,y.2) it may be expected 
that there is a real point of charges 
Lo’Yo’Zo’, Which will warrant the ineome 
[=pA under any set of values of C, 
D, E and A. 

Assuming three different periods, 
characterized by the indices 1, 2 and 3 
we have the following equations: 


Cito +t Diy + £,2, =A, 


Cero t+ Diyot Ee2o= 4: (a) 
Cto t+ Dsyot Esz- A, 

and 
Catt Dn Ea A 
Cyto + Dey +E:20 = på: (2) 


C3 2o'+ Ds yy + Es zo =p A, 
Solving equations (a) for r and (i) for 


To’ we get 

Rz 

To= R 
and 

r Rx’ 

To= R 


where ka, K and Rg are the following 
determinants: 


A, D, E, | 

R= a A, D, E, ! 

A, D, E; | 

| C, D, E, | 

Koel Ce De ks | 

C, D; E; | 

pA, D, E, | 
R,’--| på: D: E, | - pr, 


Therefore sr,’ = pto. 

In a similar way Y, = py, and 2,’ = 
Pza: the co-ordinates of the real rate 
point of charges are found from the co- 
ordinates of the real rate point of ex- 
penses by raising them in the same per- 
centage as the expenses have to be 
raised in order to get the income; in 
other words, the real rate point of 
charges is the point of intersection of 
the plane of charges and a straight line 
connecting the real point of expenses 
with the origin O (Pe and P,” in Fig. 
12). 

It is, of course, essential that no im- 
portant class of customers Is carried at 
a loss and it may therefore be of inter- 
est to see how far the rate point of 
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charges can be shifted in any direction 
Without reaching this limit. Let us sup- 
pose, for instance, that there was a cer- 
tain large customer with a large energy 
consumption, fan ¢, and a large load-fae- 
tor, fan A, whom we aim to reach, Fig. 
12. Draw his individual eustomer’s 
plane RRR, through P,. which is the 
locus of all rates under which he would 
just cover the expenses he carries. This 
plane intersects the central station’s 
plane of charges in the line MN. If the 
rate point be located on this line the 
invome from this customer will just 
cover the expenses he causes without any 
profit; if the rate point of charges be 
moved from P,’ beyond MN he will be 
carried at a loss. 

Drawing parallels to the three axes 
through the real rate point of expenses, 
Po, we get three points, P,°, P,° and P,° 
at the intercepts of these lines with the 
plane of charges and it may be seen 
from Fig. 12 that as long as the rate 
point of charges P,’ is inside the triangle 
P2 P; P,° (that is, as long as none of 
the three classified charges sr, y, z, is 
lower than the corresponding expense) 
it is Impossible that any customer ean 
cause a loss by being charged less than 
he costs. As soon as we transgress the 
boundaries of that triangle there will 
always be a certain class of customers 
possible—though perhaps not existing— 
who are charged less than the expenses 
they cause. 

Moving the rate point from P, towards 
MN means lowering the kilowatt-hour 
charges and it seems quite natural that 
we cannot go below a certain limit with 
the kilowatt-hour charges without turn- 
ing some customers from profitable ones 
to the contrary. It is not quite as obvi- 
ous to the train of thought into which 
we have been educated by the pure 
meter-rate system that we cannot go be- 
low a certain amount of customer 
charges either, as the meter rates, flat 
rates, and Hopkinson rates are doing 
inherently. 
that there was one large energy con- 
sumer with a large load-factor to be 


[f, instead of supposing 


reached we assume that in the central 
station's territory there was a large 
number of small consumers (i. €., small 
energy and small maximum demand) for 
Instanee, residenees, then the line MN 
would be located between P,’ and the 
YZ plane. This indicates that although 
it may be good policy to lower the eus- 
tomer's charges in order to reach those 
residences which otherwise. perhaps to 
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a considerable extent, would use other 
illuminants, still there is a certain limit 
below which we cannot go without al- 
lowing them to pay less than they cost 
and doing this considerable amount of 
business at a loss. The larger the ad- 
Vantage given to this class of customer, 
the more of them will become customers 
and the larger probably the loss will be. 
The largest possible error in that direc- 
tion is to make the customer charges 
zero and leave them out altogether. This 
is exactly what the pure meter rate, the 
flat rate, and their combinations, as the 
Hopkinson and Wright systems, are 
doing. The rates must then be kept 
higher to all customers than they would 
be if the small customers were not 
favored (eompare points Pm and P, in 
Fig. 10) and thus the large-energy con- 
sumers and long-hour users who already 
are penalized are taxed still more heav- 
ily in order to make up for the loss, so 
that just this class, which in this ease 
means the profitable class of customers, 
will be partly driven away and use, for 
instance, isolated plants. This reacts in 
a circulus vitiosus on the small custo- 
mers by hindering the growth of the 
plant and withholding from it the means 
for cheap production of electricity which 
are available to large plants. 

The absence of customer charges 
therefore means acquisition of loss-caus- 
ing customers in place of other profit- 
able ones who are lost thereby. The in- 
troduction of customer charges means 
attracting the profitable class and re- 
moving the unprofitable ones by either 
making them pay a more just amount 
or turning them away for the imme- 
diate present. 

In spite of this, it does not mean that 
the small customers must be of necessity 
more heavily taxed than before—except 
in the beginning—since the aequisition 
of new large customers with the result- 
ing enlargement of the plant, as shown 
above, will lower the classified expenses 
ryz of the central station (lower the 
plane of expenses) and thus permit 
If dé- 
sired, the charges may be lowered at 
that time particularly to the small cus- 
tomers, by choosing the point of rates 
aceordingly after the plane of expenses 
has been lowered by the aequisition of 
the large customers; in that way the 
small customer's bill may be made the 
same again as it was before the intro- 
duction of the customer charges, Or 
even lower, although he is yielding 


lower charges to all customers. 
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profit now to the central station instead 


of causing loss. 
Thus the three-charge system 
prove of advantage to both the central 


station and the eustomers. 


SYNOPSIS. 


The article deduces mathematically the 
possibilities of the three-charge system (cus- 
tomer, maximum-demand and kilowatt-hour 
charge) by means of solid geometry. The 
three charges—or their corresponding ex- 
penses to the central station, respectively— 
are used as co-ordinates in a solid rectangu- 
lar system of co-ordinates and it is shown 
first that a certain income of the central 
station can be derived from an infinite num- 
ber of combinations of the three charges, 
assuming tentatively that under all these 
different systems of rates neither the num- 
ber of customers nor the maximum demand, 
kilowatt-hour consumption, diversity-factor, 
etc., of each customer would change. Each 
one of these combinations of rates is rep- 
resented by a point in space, the so-called 
“ratepoint,” the three charges being its co- 
ordinates. The locus of all these points 
yielding a certain income to the central sta- 
tion is a plane called the central station's 
plane. It is shown that this plane assumes 
such an inclination towards the axis that— 
if corrections are made for diversity-factor 
and losses—angles ô e and A (Fig. 1) repre- 
sent by their tangents the central station's 
maximum demand, yearly kilowatt-hour out- 
put and load-factor. 

There is only one point on this plane, 
the “real ratepoint’” which gives the real 
“classified expenses” of the central station, 
i. e., customers, demand and output ex- 
penses (or charges if profit is included). 
If charges are made according to this rate- 
point, all customers will be charged accord- 
ing to the expenses they cause. All other 
ratepoints are only equivalents insofar as 
the total income to the central station for 
all these points is the same, but the indi- 
vidual customer will be “favored” or “pen- 
alized” according to the character of serv- 
ice he demands. One customer pays more, 
another one less, than his just share towards 
the expenses; others may even be carried 
at a loss. As the ratepoint is moved around 
on the plane different classes of customers 
are favored. The arerage customer, however 
—that is, the customer with average maxi- 
mum demand and average kilowatt-hour 
consumption (consequently average load- 
factor)—will never be favored or penalized, 
but always paus his just share of erpenses, no 
matter on which part of the plane the rate- 
point ts located. 

The first object of the article is to ex- 
amine what the exact influence is (a) on 
the individual customer, (b) on the central 
station, if the ratepoint is chosen not as 
the true ratepoint, but somewhere else on 
the central station’s plane. To do this, it 
has been assumed that the point of rates 
has been originally on the true ratepoint 
and then shifted on the plane in different 
directions, and the effect is then investi- 
gated. 

In shifting the ratepoint in a straight line 
away from the true point of rates. not only 
the average customer, but a number of 
other classes of customers will also see 
their bills unchanged. Introducing a sys- 
tem of plane rectangular co-ordinates (Fig. 
2), with the individual customer's maximum 
demand as abscissas and his yearly energy 
consumption in kilowatt-hours as ordinates. 
this customer's service is determined by a 
point on this plane. his characteristic 
point, All customers whose characteristic 
points are located on a straight line drawn 
through the characteristic point of the aver- 
age customer are not affected by the change 
of rates and this line is therefore called 


will 
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the “line of unchanged bills.” Its direction 
depends on the direction in which the rate- 
point has been moved on the central sta- 
tion's plane. The connection between these 
two directions is deduced in the article. 

All customers whose characteristic points 
are on one side of the line of unchanged 
bills are favored, the other penalized. 

Shifting the ratepoint from the true rate- 
point so that (with a constant total income 
of the central station) the kilowatt-hour 
charges are unchanged (parallel to the r y 
plane) all customers with a marimum de- 
mand equal to the average will experience 
no change in the total amount of their bills, 
no matter what their energy consumption is. 
All customers with a smaller maximum de- 
mand than average are favored, those with 
a larger one penalized (or rice versa, accord- 
ing to whether the ratepoint is‘ shifted 
towards increasing or decreasing maxi- 
mun-demand charges) no matter how 
large the energy consumption or the load- 
factor is. 

Correspondingly, if the ratepoint is 
shifted for unchanged demand charges, the 
only criterion whether a customer is 
penalized or favored is the amount of his 
energy consumption, and neither maximum 
demand nor load-factor takes any part. 

Finally, changing the rates without chang- 
ing the customer charges favors long-hour 
users (or short-hour users respectively) 
without any regard to whether they are 
large or small customers (as regards either 
kilowatt demand or kilowatt-hours con- 
sumption). 

In Figs. 7 and 8 another method has been 
chosen to show the influence of changing 
rates on the customer plane. The two hori- 
zontal co-ordinates are the customer's 
maximum demand and energy consumption; 
the horizontal plane of co-ordinates. there- 
fore, is identical with the plane of Fig. 2. 
Each customer's service then is character- 
ized by a point of this plane. The third 
(vertical) co-ordinate is made equal to 
what the customer has to pay per kilowatt- 
hour consumed by him under a certain sys- 
tem of rates. (One figure for each combi- 
nation of charges, in other words, for each 
point of rates on the plane of rates). For 
customers with large energy consumption 
the surfaces representing the cost per kilo- 
watt-hour to the customer approach asymp- 
totically the vertical co-ordinate represent- 
ing the kilowatt-hour charge. No matter 
what the charges are, all surfaces have to 
pass through a point pa with the projection 
p'a Where p'a is the average customer's char- 
acteristic point, and p’, pa. Or the ratio of 
total income of central station to number of 
kilowatt-hours sold is the price per kilo 
watt-hour to the average customer. Figs. Sa 
to 8k refer to various points of the plane of 
rates. The line of intersection of each sur- 
face with the surface (Fig. 7» belonging to 
the real ratepoint has been drawn in each 
figure. Its projection on the bottom plane 
represents the “line of unchanged bills.” The 
corners of the triangle Ps,P\.Pz (Fig. 1) are 
special cases of the three-charge system, 
Pe being the flat rate and /, the straight 
kilowatt-hour rate. Any point on the trace 
P,P, represents the Hopkinson system (or 
the Wright system). Figs. sk, Sl and $m 
represent pure meter rates with arbitrary 
modifications for large users, 

For each customer a plane can be con- 
structed on the same principles as the cen- 
tral station’s plane (Fig. 9). The plane of 
the average customer is identical with the 
central station's plane. 

As regards the effect on the central sta- 
tion of the displacement of the ratepoint 
away from the true ratepoint it is shown 
in Fig. 10 that in order to maintain a cer- 
tain percentage of profit over expenses, the 
point of rates will have to be ultimately 
raised higher than the original plane of 
rates would indicate, since the favored cus- 
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tomers, that is, those who yield a small 
percentage of profit, will increase while the 
“penalized” ones (the most profitable ones) 
are driven away. This seems to indicate 
that it is the best policy to use only the 
real point of rates. It is shown, however, 
that there are exceptions to this rule, for 
instance, in the case of very large custo- 
mers who would be able to erect central 
stations of their own, and therefore gen- 
erate their own current at a price which 
would be below the central station's output 
price. In order to get these customers, the 
central station, therefore, has to be satis- 
fied with a smaller profit than normal and 
this can be done without apecial contracts 
by shifting the ratepoint in a direction 
which favors this customer. The profit de- 
rived from this customer, although propor- 
tionately smaller than that of the rest, may 
vet help to keep the total expenses per unit 
down and thus benefit the total of the cus. 
tomers. The claim of undue preference 
to any individual customer or class of cus- 
tomers cannot be raised since all customers 
are charged by the same rates, 

Another application of the geometrical 
aspect is given in the example (Fig. 11) 
of a steam plant and a water-power plant 
serving the same territory. The steam 
plant has comparatively low maximumi-de- 
mand expenses and high operating expenses 
and the reverse holds true with the water- 
power palnt. It is shown that it would not 
be good business policy if the plants would 
try to compete with each other by giving 
the same rates. In this case each one of 
the two plants would have to carry certain 
customers, who would be most profitable 
to the other plant, at small profit only. or 
even at a loss. whereas if the two stations 
maintained their rates independently ac- 
cording to their real expenses as shown 
by their particular “true point of rates,” 
both will get just those classes of custo- 
mers which they are naturally best fitted 
to serve. The ultimate result will be a 
benefit to both central stations as well as 
to the public. 

It is further discussed (Fig. 12) how far 
a central station can shift its ratepoint 
from the true ratepoint without incurring 
the danger of carrying any customer at a 
loss, and it is shown that this danger is 
only avoided if none of the three charges 
is fixed lower than the respective expense. 
If the point of rates is shifted far enough 
on the plane of rates that any one of the 
three charges becomes smaller than the re- 
spective classified expense, there will be— 
in spite of the corresponding increase of one 
or both of the two other charges—a certain 
class of customers which is carried below 
cost. The most important application of 
this rule is the case where the customer 
charges are fixed too low or even left out 
entirely. 

sage P 


Trolley Freight Service. 

Electric locomotives are to be put in 
operation on the Fort Dodge, Des 
Moines & Southern) Railway for the 
operation of freight trains and with the 
new service the present 600-volt SVS- 
tem will be ehanged to 1.200 volts. 
Ninee the development of the freight 
business on this road the gross receipts 
have more than doubled and now the 
Income from freight alone is sixty-tive 
per eent of the entire earnings. 

The new now 
built by the General Electrie Company 


will haul 15 or 20 ears. 


locomotives being 
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American Institute of Electrical Engineers. 


Mid-Year Convention at Schenectady and Pittsfield. 


The American Institute of Electrical 
Engineers held a mid-year convention 
on February 14, 15 and 16, the sessions 
being divided between Schenectady, N. 
Y., and Pittsfield, Mass. The head- 
quarters were at the Mohawk Golf 
Club, Schenectady, where the Schenec- 
tady sessions were held. The conven- 
tion opened with the session at this 
place on the afternoon of February 14. 
This was followed by a dinner and in 
the evening another technical session 
was held. Wednesday was Pittsfield 
day, a special train taking the members 
and guests from Schenectady to Pitts- 
field, with a brief stop at Albany. The 
plant of the General Electric Company 
at Pittsfield was inspected by the visi- 
tors and luncheon was served at the 
works. A technical session was held 
at Lenox Hall in the afternoon and 
was followed by a complimentary din- 
ner to the visitors given in the Hotel 
Wendell. The special train returned to 
Schenectady in the evening. On Thurs- 
day luncheon was served at the works 
of the General Electric Company in 
Schenectady, and was followed by a 
tour of inspection through the plant. 
The convention was a great success in 
every way, the attendance being about 
400. 

OPENING SESSION. 

The opening session on Tuesday af- 
ternoon was called to order by E. A. 
Baldwin, chairman of the local com- 
mittee. He spoke of the interest of the 
Schenectady and Pittsfield Sections in 
the Institute and of the benefit to be 
derived by them by the meeting of the 
Institute at those points. An address 
of welcome was expected from the 
Mayor of Schenectady, but he was un- 
able to be present. In the absence of 
President Jackson, Charles F. Scott 
was called upon to deliver an address. 

Mr. Scott called attention to the 
great growth of the sections of the In- 
stitute and to the fact that the mem- 
bership in the Schenectady and Pitts- 
field sections was now greater than the 
entire membership in New York eight 
years ago. Since that time the Insti- 
tute has grown from 1500 to 8000 mem- 
bers and still greater increases were 
predicted. This has been largely due 


to the existence of the sections, and 
there is now a proposition on foot to 
organize a section for New York City. 
The wide-reaching effects which the 
electric motor has had upon general in- 
dustry, and the convenience of the va- 
ried sizes which are available was dwelt 
upon at length. He also referred to 
the influence of the engineer in public 
affairs and to the large questions which 
have been brought to the fore through 
his activity. He also pointed out the 
propriety of the technical men in the 
large manufacturing companies taking 
a prominent part in Institute affairs. 
As none of the vice-presidents of the 
Institute were present at this session, 
D. B. Rushmore, one of the managers, 
was called upon to occupy the chair, 
and the remainder of the session was 
devoted to the reading and discussion 
of papers, all of the papers first being 
read and then discussed together. The 
first paper was by A. B. Hendricks, and 
was entitled: 
HIGH-TENSION TESTING OF 


MATERIAL. 


In the introduction the author states that 
great accuracy in the high-tension testing 
of insulating materials is not yet attaina- 
ble, due to the variability of the materials, 
the difficulty of exactly controlling all the 
conditions of test. and in many cases, to the 
unreliability of the apparatus and methods 
employed. The methods, results and con- 
clusions of different investigators thus vary 
between wide limits and a close agreement 
between them is not to be anticipated. 

The tests discussed in this paper are 
those for the determination of (1) ultimate 
dielectric strength and arcing voltage: 2 
energy loss or dielectric hysteresis: (3) spe- 
cific capacity. The testing apparatus re- 
quired comprises four main elements, name- 
ly (1) alternating-current generator: (2) 
high-tension transformer: (3) controlling 
apparatus, and (4) measuring apparatus. 
The results of tests for dielectric strength 
and arcing voltage will depend to some ex- 
tent on the power and regulation of gen- 
erator and transformer. The critical, final 
moments of test are liable to be attended 
by high-frequency oscillations which some- 
times form a complete flash over without 
leading to a dynamic are. These oscilla- 
tions have negligible influence on the volt- 
age of normal frequentcy until a flash over 
or momentary arc occurs, which may be at- 
tended by a sudden drop in voltage sufficient 
to prevent the formation of a continuous 
are. It is at this point that the influence of 
the energy available becomes important, 
while previously it is of small consequence, 
the load being extremely small. The au- 
thor, therefore, recommends that apparatus 
be provided of capacity sufficient to supply 
the small charging and leakage current and 
the energy absorbed by dielectric hysteresis 
with the closest possible regulation and 
minimum distortion of wave form. The 


INSULATING 


paper then discusses the most suitable ap- 
paratus illustrating a number of the more 
important parts. Generators of the distrib- 
uted-fleld type are recommended as em- 
bodying the essential characteristics neces- 
sary. The transformer should be designed 
throughout as a power transformer and 
preferably for continuous full-load operation, 
as contrasted with the usual bulky and deli- 
cate constructions of large impedance. Re 
garding controlling apparatus, the voltage 
must be varied through a wide range in 
a perfectly regular manner without breaks 
or steps. To effect this many different 
methods are in use, but the generator field 
control is said to be by far the best for la- 
boratory work. The spark gap for measur 
ing voltage is discussed and the voltmeter 
coil in the high-tension transformer recom- 
mended. The methods of test are then dis- 
cussed. Full descriptions of the testing de- 
vices and materials are given, and the adop- 
tion of standard methods and devices rec- 
ommended. Spark gaps for oil testing are 
discussed particularly as adapted for testing 
transformer oil. Three forms of spark gap 
are considered: Electrodes arranged verti- 
cally in cup; horizontally, and horizontally 
on separate frames dipping in cup. 

The paper discusses the characteristics 
of various insulating materials, dividing 
them into three chief classes: (1) liquid in- 
sulators: (2) viscous insulators and (3) sol- 
id insulators. A few of the general consid- 
erations are presented, supplemented by 
some characteristic results of tests on com- 
mercial msulating materials. In conclusion 
there are presented the results of a number 
of actual tests, in the form of curves. 


This paper was followed by one by 
W. J. Wooldridge, entitled: 
HYSTERESIS AND EDDY-CURRENT EXPO- 


NENTS FOR SILICON STEEL. 


This paper gives the results obtained ex- 
perimentally for the variation of hysteresis 
and eddy-current losses with the flux den- 
sity in silicon-steel. It was found that the 
power of the flux density to which the loss 
is proportional did not have a constant 
value. For hysteresis this exponent has & 
value of about 1.6 up to 8,000 gausses, but 
increases rapidly above that and reaches & 
value of 3.0 at 15,000 gausses, The expo 
nent for eddy currents has a value of 2.0 
for low flux densities, but decreases above 
8.000 and reaches a value of 1.6 for 16,000 
gausses. The losses in transformers at 
high flux densities are greater than those 
computed from the ordinary formulas with 
constants determined at low flux densities, 
as the decreased eddy-current loss does not 
offset the increased hysteresis loss, a8 the 
eddy-current loss is small in thin sheets 
silicon-steel. 


The final paper was by H. A. Wilson, 
and was entitled: 
COMMERCIAL PROBLEMS OF TRANSFORMER 


DESIGN. 
The problems which confront the design- 
ing engineer were considered. Quality 
must sometimes be subordinated to ex 


pense, and first cost balanced against oper 
ating efficiency. The extent of standard- 
ization of parts requires careful considera 
tion, and the proportioning of outside di- 
mensions and quality of exterior finish de- 
pend entirely on local conditions. Reat- 
tance drop and temperature specifications 
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for transformers were considered, and the 
effect of high flux density under over-volt- 
age. The engineering and commercial con- 
ditions are vitally related. 


The discussion was opened by C. 

P. Steinmetz, who called attention to 
the great progress which has been 
made in the use of high voltages and of 
the changes made necessary in the 
Standardization Rules of the Insti- 
tute on account of the increase in our 
knowledge of the subject. He thought 
that this paper should be referred to 
the Standardization Committee for fur- 
ther study of the subject, as the pres- 
ent specifications leave a great deal un- 
explained. One of the important ques- 
tions raised in the paper is in regard 
to the spark gap, which is the only cor- 
rect method of measuring disruptive 
strength. The great diffculty is in se- 
curing standard conditions for experi- 
ment. At the time the spark gap was 
standardized we had no knowledge of 
the effect of transient voltages or the 
time of application of voltage. A volt- 
meter measured the effective value of 
voltage and not the disruptive 
strength. To know the latter we must 
also know the wave shape. The wave 
shape at the generator is generally a 
sine for modern alternating-current 
machines, but the wave shape at the 
point of test may be greatly distorted. 
A. H. Pikler spoke of the use of 


liquids and solids in the design of in- 


sulation of machinery. He considered 
fibrous insulating materials should not 
be relied upon in designing, but should 
be considered only as a binder for the 
liquid materials which really do the 
work. The most important thing in 
the design of insulation is a mechanical 
disposition of the various parts which 
should be constructed with smooth 
surfaces and without sharp corners. 
Then the water should be expelled and 
an insulating compound introduced 
which may be depended upon for the 
insulation. He differed with the au- 
thor as to the use of an auxiliary wir- 
ing on the transformer in preference 
to the spark gap for a direct measure- 
ment of voltage, since it was the poten- 
tial difference at the point of test and 
not at the transformer which is want- 
ed. He also differed as to the best 
type of transformer for voltage test- 
ing. Referring to the paper by Mr. 
Wooldridge he thought the method of 
work and the shape of the test pieces 
should be given before much weight 
eould be attached to the results. Re- 
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garding the design of transformers he 
thought that the most economical de- 
sign and simplest construction fre- 
quently went together, and that lavish 
use of material resulting in high cost 
was not synonymous with the best ef- 
ficiency. 

Ralph D. Mershon considered the 
use of an auxiliary coil in the trans- 
former as a correct method of measur- 
ing the voltage and referred to his use 
of this method in his high-voltage 
measurements at Telluride and Nia- 
gara. 

William L. Puffer considered the 
most accurate method of measuring 
the voltage to be the use of an explor- 
ing coil on the transformer with a 
static voltmeter. 

A motion was then made and car- 
ried that the Board of Directors be di- 
rected to refer the paper by Mr. Hen- 
dricks to the Committee on Standard- 
ization. 

A. S. McAllister criticized the meth- 
od of separating the two components 
of losses and asked for some explana- 
tion of the variation of eddy-current 
loss with flux density. 

L. T. Robinson substantiated the re- 
sults obtained in the hysteresis tests 
as they agreed with those obtained by 
the ballistic galvanometer. He thought 
that we needed further theoretical an- 
alvsis of the conditions which deter- 
mined eddy-current loss. The eddy 
losses in similar transformers with 
cores of different materials do not give 
the relative values which are to be ex- 
pected from the resistance of the core 
material. 

George F. Sever spoke of the meth- 
ods of measuring breakdown voltage, 
size of test plates, ete., and termed the 
whole situation as verv chaotic. The 
methods of test used do not give con- 
sistent results, but perhaps the work 
of Mr. Hendricks will result in a uni- 
form method which will give consistent 
results. He thought perhaps the use 
of condensers in series would give good 
results in the measurement of high 
voltage, but he asked the author as to 
the status of this method. 

J. R. Craighead questioned whether 
the electrical constants determined in 
the laboratory were applicable in praec- 
tical work. For instance, in testing 
large cables in actual installations it is 
not always possible to get a sine wave. 
The control of the apparatus brings in 
another difficulty, and the available 
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voltages are limited. He considered 
the spark gap the most reliable method 
for measuring voltage even though it 
is not perfect. He considered the use 
of a potential transformer at the point 
of test superior to a volt coil on the 
step-up transformer. 

J. L. R. Hayden stated that the vari- 
ation of the hysteresis exponent with 
flux density was not new, but he con- 
sidered the variation of eddy-current 
loss as questionable. The eddy-current 
losses in silicon steel usually are a 
small part of the total, and their deter- 
mination is probably inaccurate. 

F. M. Farmer regarded the electro- 
static voltmeter satisfactory for volt- 
ages up to 50,000 volts. The size of 
the electrode has a great effect on elec- 
tric strength of fine material such as 
cloth and paper. The capacity of the 
testing outfit may cause wave distor- 
tion, which alters the apparent punc- 
turing value where large electrodes are 
used. With small specimens this does 
not enter. 

H. L. Schermerhorn referred to the 
small sizc of electrodes used by the 
author and questioned the use of the 
constants determined in practical worl. 
He considered the standardization of 
areas by the Institute as very impor- 
tant. 

E. M. Hewlett referred to the need 
for a quick test in practical factory 
work and regarded the spark gap as 
the most convenient. He thought the 
spark gap should be ealibrated up to 
about 700,000 volts. In testing the li- 
quids there was a great difference ac- 
cording to the time of the test. It also 
depended upon the bulk of material 
used, 

W. J. !oster referred to the wave 
shapes o° the different machines used 
and the best design for securing sine 
wave. 

Charles F. Scott stated that the 
Standardization Rules were not to be 
regarded as either an oracle of an en- 
eyeclopedia and cannot be expected to 
cover everything. He spoke of the 
many diffificulties in drawing up rules 
which should apply equally well in ali 
Cases. 

Brief remarks were also made by C. 
A. Adams and E. W. Rice. 

At the close of the session the mew- 
hers were mmvited to inspect a short 
section of 200,000-voalt transmission line 
at the General Electric Company’s 
works and see the corona effects. 


390) 


EVENING SESSION. 

President D. C. Jackson called the 
evening session to order and occupies! 
the chair. After an announcement by 
the secretary, a paper on ‘‘ Design, Con. 
struction and Tests of An Artificial 
Transmission Line” was presented Fy 
J. H. Cunningham. 


ARTIFICIAL TRANSMISSION LINE. 


Mr. Cunningham's paper describes the de- 
sign and construction of an artificial trans- 
mission line that was built in the electrical 
laboratory of Union College to reproduce the 
conditions of a high-voltage long-distance 
line. The design selected consisted in wind- 
ing wire on glass cylinders or tubes that 
were lined with tinfoil. The cylinders are 
six inches in diameter, 4.5 feet long and 
one-eighth of an inch thick. They are each 
wound with 240 turns of No. 8 B. & S. 
copper wire. The resistance of each is 0.24 
ohm at twenty degrees centigrade; the in- 
ductance is 1.04 millihenry; the capacity 
0.00748 microfarad. Each cylinder is the 
equivalent of one-half mile of No. 00 wire 
spaced five to six feet apart. Four hundred 
cylinders have been built and mounted on 
four racks. The completed line has the fol- 
lowing constants: resistance 93.6 ohms; in- 
ductance 0.3944 henry: capacity 1.135 micro- 
farad. The line was intended particularly 
for the study of transient and other phenom- 
ena in connection with switching. sudden 
changes of load, etc. The oscillographic re- 
sults of some of the tests already conducted 
are given in tne paper. 

Tests were also conducted on the line 
between Denver and Boulder. In all the tests 
no perceptible effect was discovered from 
change of humidity. The author, in con- 
clusion, points to the fact that while these 
high no-load corona losses are of greater 
theoretical than commercial interest, they 
point nevertheless to prohibitive line loss 
if the operating voltage is much further in- 
creased above its present commercial limit. 


This was followed by a paper on 
“Protection of Electrical Transmis»io'i 
Lines,” by E. E. F. Creighton. 

R. H. Marvin then presented a paper 
on ‘‘Tests of Grounded Phase Protec- 
tor on the 44,000-Volt System of the 
Southern Power Company,” by himself 
and C. I. Burkholder. 

The final paper of the session was by 
G. Faccioli and was entitled: 


TESTS OF LOSSES ON HIGH-TENSION LINES, 


In Mr. Faccioli's paper are given the re- 
sults of some tests on the three-phase trans- 
mission line of the Central Colorado Power 
Company to determine the line losses on no- 
load. This was done by direct measurement 
with wattmeters at the generating end. 
chiefly the Shoshone power house. The 
leneth of line from that point to Denver is 
153.5 miles: from another plant at Boulder 
there is a line to Denver 27.6 miles in 
length. The lines run at very high altitude. 
the highest points being 13.700 feet. By 
field variation of the generator the im- 
pressed voltage was raised to about 105,000 
and wattmeter readings taken at various 
voltages. The line voltage was found to be 
about ten per cent higher at Denver than at 
the Shoshone power house. The loss with 
100 kilovolts at the source Was about 1,000 
kilowatts with the line open: With the line 
loaded the line loss dropped to relatively 
smal] values. To prove the probability of 
tne no-load loss being by far greatest near 
the open end of the line. due to Its Increased 
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voltage and therefore much greater corona 
formation, the line was opened at the Lead- 
Ville substation, 63.5 miles from Shoshone 
and the following confirmatory results ob- 
tained: 


Kilowatts Loss 


Kilovolts at Shoshone = Shoshone 
Shoshone, to Denver. tu Leadville. Difference. 
NU 109 10.6 AE | 
90 341 37.9 303.1 
100 1003 152 5l 


The four papers were diseussed to- 
gether, the diseussion being opened by 
Ralph D. Mershon. He asked a num- 
ber of questions regarding Mr. Fae- 
eioli ’s paper and criticized the method 
of obtaining the eritical voltage. He 
discussed the importance of .the vapor 


product. He also announced the per- 
fection of an insulator which could 
withstand strokes of hightning and 


power ares. 
S. Ruffner said that line 
losses consumed only 7 per cent of the 
energy generated. 


Charles 


The losses on open 
circuit are probably greater than those 
when transmitting power, on account 
of wave distortion. Merely connecting 
transformers to the open ends of the 
line will greatly reduce the losses. 

L. C. Nicholson spoke of the three 
things that affect the transmission line, 
direet strokes, flashovers and interfer- 
The direct stroke can be solved 
by the insulator. Flashovers continue 
to oecur, but do no damage, except that 
they are Inconvenient while they are 
occurring. That depends on setting the 
relay. It has depended on that up to 
the last lightning season, when on the 
main lines of the Niagara Falls, Loek- 
port 


ence. 


and Ontario Power Company, 
loaded with 80,000-horsepower, insu- 
lator breakage has been practically ob- 
viated. The number of insulators 
broken per line in the last two years 
has been about two per cent, so that 
insulator breakage has been reduced to 
a point where we ean take care of it 
without anv inconvenience. However, 
Hashovers still continue. This grounded 
phase protector is a duplication, to 
some extent, of what he has been em- 
ploving to get rid of the ares at tlre 
insulators. Allow a ground to stay on 
the line and it will 
either clear itself or develop into a 
short-cireuit without doing any dam- 
age So that the problem 
whieh presented itself was to rid the 
and do it 
quiekly enough to save the synchro- 


fifteen seconds 


otherwise. 


system of short-eireuits 


nous load. The receiving apparatus is 
synehronous, 25-evele synehronous ro- 
tary converters or synchronous motors 


of large size, almost entirely. The so- 
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lution presented itself of short cir- 
cuiting the lines which were already 
short-cireuited, putting on another 
short-circuit, and one which will rap- 
idly disappear after it goes on, and by 
that shunting the primary 
short-circuit with a short-circuit at the 
station. This has been done by means 
of an inclosed fuse tube about six feet 
long, made out of a combination of 
paper, mica, ete., fitted with copper 
wire about No. 16 B. & S. gauge. One 
of these tubes 1s attached to each bus 
and connected to air switehes which 
cut in as near instantaneously as pos- 
sible. The separation of the air gap 
is ten inches, a safe striking distance 
for 90,000 volts. It is worked by a 
spring lever, with a pressure of about 
40 pounds, and falls in in two eycles 
or 0.08 second. 

Taylor Reed spoke of the remarkable 
serviceability of the oscillograph under 
field conditions and how much had 
been accomplished with it under ad- 
verse circumstances. 

J. L. R. Hayden referred to the in- 
dustrial importance of the time lag in 
the dielectric spark and the are, ow- 
ing to the enormous transient voltage 
required to break down even a short 
gap. Experiments with mercury-are 
rectifiers indicated that 0.001 second 
overlap was sufficient to keep the are 


means 


from dying out between reversals, and 


the time was even shorter with large 
currents and short ares. Minute traces 
of residual gases greatly retarded the 
formation of the are. Three oscillo- 
grams were shown for alternating ares 
between carbon and titanium termi- 
nals which indicated that the minimum 
voltage occurred later than the maxi- 
mum current. 

F. W. Peek, Jr., said that humidity 
affects the critical voltage very little, 
except during actual rain or snow 
storms, when the corona loss is ìn- 
He also discussed the method 
of measuring the power loss. 

L. T. Robinson protested against the 
use of redrawn oscillograms, since it is 
easy to get exact reproductions of the 
original records. The data from which 
curves are drawn should also be given. 

H. T. Plumb referred to some early 
experiments on an experimental trans- 
mission line. 

C. F. Scott spoke of the importance 
of the papers which had been presented 
and especially complimented Prof. 
Creighton, 


ereased., 
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PITTSFIELD SESSION, 
The third session of the convention 
was held on Wednesday afternoon, 
February lo, at Pittsfield, with Presi- 
dent Jackson in the chair. The first 
paper by C. P. Steinmetz was entitled: 


MECHANICAL FORCES IN MAGNETIC FIELDS. 


In large apparatus the mechanical forces 
due to magnetic fields may assume formid- 
able values on the occurrence of short cir- 
cuits or other abnormal conditions so as to 
tear the apparatus to pieces, if sufficient 
strength has not been provided to prevent 
this. Dr. Steinmetz has, therefore, made a 
study of such forces and developed a more 
rational, simpler and more accurate method 
of calculating them. This also gives a bet- 
ter design of electromagnets and permits 
calculating their efficiency. This method 
uses the law of the conservation of energy 
to relate the different forms of energy in- 
volved. Taking up the constant-curret mag- 
net, Dr. Steinmetz finds that for an aver- 
age pull of one pound over a distance of 
one inch. at least 8.6 volt-amperes are re- 
quired at sixty cycles and at least 3.6 volt- 
amperes at twenty-five cycles. He also de- 
velops formulas and works out typical prob- 
lems for the constant-potential alternating 
magnet, short-circuit stresses in transform- 
ers and repulsion between conductors. Re- 
specting transformers he finds that the 
short-circuit stresses are inversely propor- 
tional to the leakage reactance of the trans- 
formers and that therefore the latter should 
be large. The repulsion between a cable 
conductor and its adjoining return conduc- 
tor may be great enough to lift the cables 
and throw them aside. The paper concludes 
with some general equations of mechanical 
forces in magnetic fields. 


The discussion was opened by A. S. 
McAllister, who ealled attention to the 
fact that the energy made available by 
the motion was not a difference of the 
potential energies, but the energies of 
condition. Since with iron in the cir- 
cult the energy in the magnetie field 
cannot be easily specified, the applica- 
tion of the equations is hard in such 
cases. 

G. Faecioli discussed the mechanical 
forces which act on transformers under 
short-cireuit conditions. The ‘problem 
of the design was to keep the windings 
in place under such circumstances. 
This is accomplished by adopting a 
strong mechanical construction and in 
certain cases by distributing the leak- 
age flux uniformly over the leakage 
path. The magnitude of the forces may 
be decreased by increasing the reac- 
tance and especially by inserting a re- 
actance outside the transformer. In 
large power transformers the ability to 
Withstand short ecireuits is far more 
important than good regulation. 

C. M. Davis diseussed the operation 
of solenoids especially with respect to 
those used with oil switches. He 
showed that the maximum efficiency of 
such a solenoid is fifty per cent. 

Frank C. Green related some expe- 
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riences in the bending of transformer 
coils due to short-circuit and showed 
that there is a force tending to shove 
one coil up with respect to the other. 

C. J. Barrow discussed the stresses 
existing between two parallel conduc- 
tors, with special reference to busbars. 
He showed that with the actual distrib- 
ution of currents among several lami- 
nations the theoretical value was not 
reached. 

A. H. Pikler called attention to the 
reason why transformers sometimes 
fail nowadays on short-circuiting, but 
did not do so formerly. The mechanical 
construction has not kept pace with the 
advanee In insulating material which 
permitted the conductors to be brought 
closer together, at the same time di- 
minishing the reactance. The impor- 
tance of reactance has been appreciated 
for some time. He doubted whether 
the proposed calculation of the forees 
would apply to actual conditions. The 
forces which apply in practice are not 
due to currents which are gradually 
brought up to a short-circuit value, but 
depend upon quick application and 
upon the magnetic conditions found in 
the core at that moment. 

John J. Frank supplemented the re- 
marks of Mr. Pikler and stated that it 
was not a single short-cireuit usually, 
but a repetition of that condition which 
breaks down the transformer. 

Charles F. Scott stated the trouble 
is often not with the transformer, but 
with the power plant, and cited cases 
in his experience where the transform- 
ers behaved well for many vears, but 
broke down when more generating ¢a- 
pacity was added to the system. 

H. C. Cox stated that in testing trans- 
formers five times the normal current 
was used and only one transformer has 
ever broken down under these condi- 
tions. 

V. Karapetoff sent in a written com- 
munication citing many references to 
the literature of the subjeet under dis- 
cussion and showing that much of the 
work in the present artiele was to be 
found in other sourees. He referred 
particularly to the work of Emde, 
Jasse, Underhill, Thompson and Am- 
père. Russell's treatment of the rela- 
tion connecting the force between 
transformer windings and the mag- 
netie leakage is more correct than that 
given by the author. Tle advocated the 
more general reference in the Institute 
Transactions to the previous work of 
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others and gave a number of good rea- 
sons to support his point. 

K. Faye-Hansen also contributed a 
written discussion in which was pointed 
out a numerical error which had been 
carried through almost the entire work 
of the paper. He showed that the 
short-circuit stresses computed by the 
author were too low on aceount of one 
of the assumptions made and gave his 
own derivation for this expression. 
The forees which had been computed 
were for the final value of the short- 
circuit current. In the first few eyeles 
of short-circuit, however, the current 
may have twice its final value and the 
forces be consequently twice as great 
as given by the formula. On account 
of the effect of the distance between 
the coils the forces really alter faster 
than in inverse proportion to the leak- 


age reactance. 
J. M. Weed worked out results of 
the same problem from another stand- 


point. 
Written discussion was also contrib- 


uted by H. B. Dwight, E. Jasse and G. 


Alexander. 
C. E. Allen then presented a paper 


entitled: 
THE REGULATION OF DISTRIBUTING TRANS- 


FORMERS. 


Mr. Allen's paper states that the use of 
silicon steel has placed great stress on 
the low iron losses thereby attainable, but 
has detracted largely from consideration of 
the exciting current and regulation. The 
regulation of the average distributing trans- 
formers now on the market varies from one 
to 3.5 per cent and even up to four 
per cent on power factors as low as 0.6. 
Considerable discrepancy exists as to the 
approved method of calculating regulation; 
this should be standardized. It is usually 
impractical to obtain transformers with the 
best regulation unless some other character- 
istic is sacrificed. Therefore each feature 
should be considered in a well-balanced de- 
sign, and all characteristics made equally 
good. Mr. Allen shows how the distributed 
shell-type transformer has its regulation im- 
proved by careful interlacing of its coils. 
In the core type this is obtained by long 
cylindrical coils without interlacing. 


This was followed by a paper enti- 
tled: ‘‘Temperature Gradient in Qil- 
Immersed Transformers,” by James 
M. Weed. 

THE TEMPERATURE GRADIENT IN TRANS- 


FORMERS. 


Mr. Weed points out at the beginning of 
his paper the objections tæ high tempera- 
ture in transformers. These are: deteriora- 
tion of the insulation at high temperatures, 
increase in copper losses, tendency to de- 
posit solid hydrocarbons from the oil, aging 
of the iron and increase of core loss. <A 
knowledge of the distribution of tempera- 
ture is therefore desirable. Mr. Weed 
therefore undertakes a study of the various 
steps in the cooling process based on the 
known laws of heat transfer. He recognizes 
seven steps in this process. and analyzes 
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each in some detail. Heat is carried from 
the coils to the external cooling medium by 
conduction, convection and radiation, the 
relative amounts due to these agencies vary- 
ing with the design of the transformer. Va- 
rious types of transformers are considered, 
but principally the self-cooled oil-insulated 
type. The principal features in the cooling 
action are the oil and the tank surface. 
Much care must be given to the design of 
the oil passages, to the selection of non- 
viscous oil, and to the form of the outer sur- 
face. More than half the heat thrown out 
from a plain tank is by radiation. Corru- 
gation of the surface increases the conyec- 
tion only. corrugations, if used, should be 
wide and deep. Further study is needed to 
increase the rapidity and thoroughness of 
beat removal from transformers if the pres- 
ent limit of capacity is to be raised. 


This was followed by a paper, ‘‘ Dis- 
sipation of Heat From Self-Cooled, Oil- 
Filled Transformer Tanks,’’ by J. J. 
Frank and H. O. Stephens. Mr. Steph- 
ens presented the paper. 

The last paper of the session was by 
F. C. Green, and was entitled: 
PROBLEMS IN THE OPERATION OF TRANS- 


FORMERS. 

Mr. Green’s paper concerns itself princi- 
pally with practical details to be observed 
in the installation and operation of trans- 
former failures are from abnormal voltage 
given to such details because they mean in- 
surance against breakdown with its need 
for disconnecting the transformer and re- 
pairing it on the spot. As a rule, trans- 
formers and their oil must be shipped sep- 
arately, which necessitates artificial dry- 
ing of both the ofl and coils to drive out 
any moisture absorbed. Almost all trans- 
former failures are from abnormal voltage 
conditions, particularly disturbances of the 
voltage equilibrium within the windings; in 
other words, the most common punctures 
occur between turns of the same coil. The 
portions of the windings most exposed to 
excess potentials are near the line ends; 
these should be protected by extra insula- 
tion. The microfarad capacity of the trans- 
former should be small. Line disturbances 
should be reduced to a minimum. React- 
ances should be put in circuit with trans- 
formers having low inherent reactance. In 
operating great care must be given to see 
that the transformers are properly cooled 
at all times; if many self-cooled transform- 
ers stand in the same room the latter must 
be thoroughly ventilated. The utmost care 
must be given to insuring that transform- 
ers are properly connected, and Mr. Green 
devotes much space to diagrams and discus- 
sion of a number of connections that are 
baffling to the operator. 


The discussion of these papers was 
opened by W. S. Moody, who spoke of 
the arbitrary and empirical elements 
in transformer design. The trouble in 
the past has not been that proper me- 
chanical support could not be provid- 
ed, but it was not provided because 
the values of the forces involved were 
unknown. Now that we know how to 
compute these forces there is no trou- 
ble in securing sufficient strength. 

A. H. Pikler discussed the relation 
of resistance and reactance to the reg- 
ulation of the transformers. Regard- 
ing the installation of transformers, 
which often break down on the cus- 
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tomer’s premises, although tested out 
at the factory, he advocated rules re- 
quiring testing at the point of installa- 
tion by the manufacturer. Other condi- 
tions such as surges on closing the line 
are encountered in practical installa- 
tions which do not obtain at the fac- 
tory trials of transformers. Mr. Green’s 
suggestion that the electrostatic ca- 
pacity of the parts of the transformer 
should be small is very important. He 
did not agree that low regulation in 
large transformers was due so much to 
the customer’s requirements as to the 
inherent nature of the problem. A 
high-reactance transformer means an 
expensive transformer, since more am- 
pere-turns are required, hence more 
copper, more winding space and more 
iron. A proper compromise has to be 
made between mechanical construction 
and increased reactance. Another ef- 
fect of increasing the ampere-turns is 
to increase the eddy currents. In re- 
gard to the cooling of transformers the 
upper part of the surface comprises al- 
most the entire useful area, and an ef- 
fort should be made to make this area 
uniform in efficiency. European de- 
signers are far ahead of us in making 
self-cooling transformers up to capaci- 
ties of 3,000 kilowatts. One reason for 
this was that the European standard 
for rise of temperature is twenty or 
twenty-five degrees higher than the 
American. He considered sixty degrees 
of temperature rise perfectly safe. 

E. G. Reed called attention to the 
fact that self-cooled transformers for 
3,000 kilowatts are being built in this 
country today, using the external 
tubes. 

L. F. Blume discussed the formulas 
for regulation. With the present defi- 
nition of regulation, magnetizing cur- 
rent should not enter the formula. 

E. A. Wagner recommended that the 
Institute adopt a definite formula for 
regulation. His experience with self- 
cooling transformer tanks agreed with 
Messrs. Frank and Stephens that fifty 
per cent less watts were dissipated 
with a corrugated-sheet-steel tank than 
with a cast-iron tank. Deep and nar- 
row slots are likely to produce air 
pockets. He had found the use of ma- 
rine tubes to give an advantage of only 
one or two degrees, which is not 
enough to warrant the additional com- 
plications. 

C. A. Adams was favorably im- 
pressed by the tendency shown by the 
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designers toward a more accurate and 
scientific analysis of the problems in- 
volved. Experiments on the conduction 
of heat are difficult, but very impor- 


tant. Ile also described the effect of 
the third harmonic in transformer 
operation. 


A. E. Waldon contributed a written 
discussion of Mr. Allen’s paper. He 
stated that actual tests of transformers 
usually give better regulation than that 
claimed by manufacturers. He dis- 
cussed the effect of regulation on the 
loss in feeders, especially in circuits 
with low power-factors, such as are 
found with induction motors, which 
sometimes constitute the largest part of 
a day load. 

R. D. Mershon asked a number of 
questions of the authors. C. W. Stone 
called attention to some of the impor- 
tant points in the papers and empha- 
sized particularly that the best type of 
lightning arrester will not give protec- 
tion to the transformer and that all 
breakdowns do not represent defects in 
the transformers. He advocated exte- 
rior reactance. He did not regard close 
regulation as a very important require- 
ment in these days of high diversity- 
factor. 

E. J. Berg gave a convenient formu- 
la for estimating the heat that can be 
radiated through holes in the punch- 
ings. In case of overloading, the tem- 
perature gradient in the insulating ma- 
terial loses its proportionality to the 
gradient under normal conditions. 

H. O. Stephens discussed the temper- 
ature relations in the transformer and 
stated that the effect of increasing the 
number of corrugations in the tank is 
more effective than the formula given 
by Mr. Weed would indicate, as he 
pointed out that all of the assumptions 
made in deriving the formulas do not 
apply. 

C. P. Steinmetz spoke of the unde- 
sirability of the high-tension switch. 
The value of reactance is not particu- 
larly for high-voltage lines, but the 
drop on such lines would usually of it- 
self limit the short-circuit current at 
the transformer. High reactance at 
the transformer is therefore not essen- 
tial. It is in systems of almost unlim- 
ited power with negligible drop that it 
is needed. Iron-plate reactive coils 
should not be used. 

A report of the final session at 
Schenectady will be given in our next 
issue. 
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ELEMENTS OF POWER-STATION 
DESIGN.—XXIV. 


STORAGE-BATTERY PLANTS.—II. 


BY W. B. GUMP. 


If a gas engine is used instead of 
steam, the boilers are at once elimin- 
ated, and the cost of operation could 
be further reduced. This arrangement 
would apply more particularly to the 
plant of a country residence. The 
question immediately presents itself 
as to whether exhaust steam for heat- 


ing is the main object of the plant, and . 


the electric power a by-product, or 
vice versa, whether the electric power 
is the first consideration, and steam 
heat an unimportant item. It is evi- 
dent that in the steam-engine plant the 
building could not be heated by means 
of exhaust steam, except when the en- 
gine is operating. During other pe- 
riods the heating would have to be 
done by live steam at reduced pressure. 
This would require an-attendant at 
night, and would increase the opera- 
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FIG. 2.—END CELLS. 


tion, both in fuel and cost of attend- 
ance, annihilating the economy first 
mentioned. The case of a country resi- 
dence is apt to be such that practically 
no steam heat would be required after 
the late evening hours, and this would 
give all generating apparatus a rest 
until the following morning. 

The factors entering into the eco- 
nomics of isolated plants are so deep- 
seated that their analysis cannot be 
embraced in this limited space. The 
foregoing case has been given with the 


idea that it strikes a general average 
of isolated lighting conditions. Local 
conditions of the particular plant in 
question will determine the feasibility 
of a battery equipment. 

(c) Floating Batteries.—As gener- 
ally considered, a ‘‘floating’”’ battery is 
one which is simply connected across 
the line and remains continuously in 
parallel with the generators. This ar- 
rangement is only applied to fluctuat- 
ing loads where the voltage variation 
is considerable. Examples of this na- 


ture are not uncommon in electric rail- 
way work, as for example, at or near 
the end of a line where it is important 
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save a large amount of copper, on ac- 
count of boosting the voltage at the 
point fed by the battery, and thereby 
doing away with feeders extending all 
the way from the generating station. 

It must be remembered that a stor- 
age battery is costly, and requires care 
in handling. Therefore, it is necessary 
in considering the feasibility of a bat- 
tery operating under the above con- 
ditions, to compare its cost and operat- 
ing charges to those of a series booster, 
located at the power station; adding, 
of course, the cost of the feeders. 

(d) Battery Operation Without 
Boosters.—The simplest method of 
charging a storage battery without a 
booster is by varying the generator 
voltage; this method may be used in 
eases where it is not required to sup- 
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FIG. 3.—-ARRANGEMENT OF TWO END-CELL SWITCHES. 


to prevent too great a drop, and at the 
same time desirable to effect a saving 
in copper. It is evident that, in order 
to discharge the battery, the line volt- 
age at the place where the battery is 
connected must fall below that of the 
battery. When the line voltage rises 
the battery begins to charge. Thus, 
the battery is kept charging and dis- 
charging, according to the voltage var- 
iation due to the load. 

A floating battery placed near the 
end of a line will in many instances 


ply a load at constant voltage direct 
from the generator. The discharge 
voltage of the battery is regulated by 
a set of so-called ‘‘end cells,’’ (See 
Fig. 2), whose number is determined 
as follows: 

For example, consider a lighting sys- 
tem having a potential of 119 volts. 
The total number of cells required will 
be 110 — 1.8 = 62 cells in circuit at 
end of discharge. At the beginning of 
discharge the number of cells in cir- 
cuit will be 110 — 2 =-55 cells. Thus 
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a total of at least seven end cells is 
needed. 

When the battery is fully charged, 
the generator voltage required will be 
62 X 2.6 = 161 volts. The minimum 
generator potential is 62 X 2 = 124 
volts, at beginning of charge. 

It will be seen that the end cells are 
unequally charged, and that the last 
cell (the end one) requires the least 
amount of charging. The next re- 
quirs a little more, the third a still 
greater amount, so that from the first 
to the last there is a gradient which 
theoretically tapers off to zero at the 
last cell. This condition shows that 
the required capacities of the end cells 
are unequal, each cell requiring a ¢a- 
pacity according to its location from 
the end. It is evident, therefore, that 
the sizes would vary accordingly, if 
they were designed for a fixed posi- 
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erator circuit. The relation between 
the two contact arms must be kept 
such as to maintain a constant differ- 
ence of potential. It was made clear 
in the preceding example, that seven 
end cells were required. In consider- 
ing the number in the present example 
it must be noted, first of all, that the 
cells toward the end are not fully 
charged, and are never fully dis- 
charged, the actual amount of energy 
diminishing toward zero at the last 
call, as formerly pointed out. If the 
minimum charging voltage is 2.2 volts 
per cell, the total voltage for sixty-two 
cells is 62 X 2.2 = 136.4 volts; that is, 
the last cell will require 2.2 volts at 
the beginning of charge, the next to 
the last will require a somewhat higher 
voltage, for a different length of time, 
and so on, until all the cells reach a 
charging potential of 2.6 volts per cell. 
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FIG. 4.—CHARGING TWO GROUPS OF STORAGE CELLS IN PARALLEL AND DISCHARG- 
ING IN SERIES. 


tion. In practice, however, it is a great 


advantage to interchange the cells, and 


avoid special sizes. For this reason 
_ the cells are preferably all one size. 
Where it is required to use a con- 
 gtant-potential generator for charging 
the battery, and at the same time sup- 
ply lighting service at a lower poten- 
tial, two end-cell switches are some- 
times used. Such a system is shown 
in detail in Fig. 3, in which we shall 
assume that the service system is 110 
volts, requiring sixty-two cells, as pre- 
viously computed. The generator volt- 
age necessary to charge the battery is 
160 volts. 

An inspection of the diagram will 
show that as charging proceeds the con- 
tact arm on end-ceell switch No. 1 will 
be moved to the left, step by step until 
the battery becomes fully charged, 
when all of the end-cell contacts on 
the lower side are cut out of the gen- 


If the generator voltage is constant 
there would finally be 136 — 2.6 = 52 
cells in circuit, or by calculation ten 
end-cell contacts on switch No. 1. 

There must be a difference of 136 — 
110 = 26 volts between the two arms. 
As charging advances, the final value 
of the voltage per cell should average 
close to 2.6 volts. Then the number of 
end-cells interposed between arms is 
26 — 2.6 = 10 end cells. Now since 
twenty-six volts is a constant between 
the two arms until charging is com- 
pleted, it is evident that the ten cells 
above computed must be added to the 
ten cells, of switch No. 1, or there will 
be needed twenty cells available for 
switeh No. 2. 

It will be seen, moreover, that the 
end cells between the two contact arms 
each require a current capacity for 
eharging, plus the current of the load. 
They must, therefore, he larger than 
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those of the main battery. This is a 
disadvantage, of course, both on ac- 
count of the lack of interchangeability 
and the increased cost of higher capac- 
ity cells, which, in the ease just given, 
compose one-third of the battery. 

Counter E. M. F. Cells—Instead of 
using end cells in the main battery, an 
arrangement of cells known as coun- 
ter electromotive force cells has been 
emploved. These cells counteract, or 
“buck” the main line cells, instead of 
adding to them. In construction, such 
cells are simply lead plates, which have 
not been provided with more than a 
film of active material and which mere- 
ly act to give a difference of potential. 

There are several serious objections 
which have prevented the extensive use 
of counter e. m. f. cells. In the first 
place, the installation of counter e. m. 
f. cells demands these, in addition to 
the maximum number of cells im the 
main battery, contrary to the usual 
end-cell arrangement. Another serious 


disadvantage is that these cells are 
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FIG. 5.—CONNECTIONS FOR SHUNT 
BOOSTER. 


special, and being for potential only, 
they cannot be interchanged with the 
main battery cells. Present practice is 
abandoning the use of counter e. m. f. 
cells. Their only advantage is that the 
cells of the main battery are equally 
charged and discharged. The cost of 
the additional equipment, however, is 
not ordinarily justified for the small 
advantage to be gained. 

Construction of End-Cell Switches.— 
A great many forms of end-cell switch 
have been employed, both ‘automatic 
and hand-operated. In order to pre- 
vent breaking the circuit, the contact 
blade must span the gap between ad- 
joining contacts. The chief feature of 
an end-cell switeh which makes it trou- 
blesome is that the contact blade is lia- 
ble to remain across two adjoining con- 
tacts of the cell terminals, thus short- 
circuiting one of the cells. This occurs 
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moved across the switch contacts. The 
only practical method of preventing a 
dead short-circuit is by mounting 
alongside the main contact blade an 
auxiliary blade electrically connected 
to it through a resistance. Automatie 
end-cell switches are generally con- 
structed so as to compel the arm to stop 
on a single contact and prevent it from 
remaining across two terminals. In 
this way the short-circuit (through the 
resistance) 1s but momentary. 

Fig. 4 shows an arrangement for 
charging in parallel and discharging in 
series. Here the two rheostats regu- 
late the charging currents. This sys- 
tem may be used where space is limited 
and does not permit the installation of 
a booster. 
= (e) Battery Operation With Boost- 
ers.—There are so many methods of 
operating boosters in connection with 
storage batteries that only a few of the 
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tions where both a constant and a fluc- 
tuating load are to be supplied by the 
same generator, or group of generators. 
Conditions of this sort obtain in the 
case of hotels, office buildings and 
apartments, where elevator service and 
lighting are both supplied. 
Separate sets of busbars are em- 
ployed; one for the lighting, and the 
other for the power service, such as ele- 
vators. The lighting bus is connected 
straight to the generator, while the 
power bus is in parallel with the bat- 
tery and has the booster in series. Ob- 
serving Fig. 6, it will be seen that the 
booster has two field coils. Since the 
load on the generator is to be approxi- 
mately constant, the current in the se- 
ries coil will also be nearly constant. 
The series field tends to oppose the gen- 
erator voltage. The shunt coil is con- 
nected so as to oppose the series field, 
and practically always overpowers it. 
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FIG. 6.—CONNECTIONS FOR NON-REVERSIBLE BOOSTER. 


commoner systems will be described. 
In each case the purpose of a certain 
type will be explained, showing the op- 
erating conditions for which such a 
type should be installed. 

For a simple lighting or power load, 
particularly where the load is not large, 
and the fluctuations are slight a shunt 
booster is commonly used. This is for 
charging only. At the end of the charge 
it is cut out of service. The details of 
operation may be understood from Fig. 
5, in which G is the main generator. 
This carries the load when the battery 
Is not operating, or, if of sufficient ca- 
pacity, the generator may take the load 
and charge the battery simultaneously. 

Non-reversible Booster.—The booster 
just deseribed was for charging only, 
and is, of course, non-automatic in its 
action. The so-called non-reversible 
booster, to be described, is a form of 
automatic booster adapted to condi- 


This causes a higher potential between 
the battery terminals than exists across 
the lighting bus, by an amount equal to 
the booster voltage, which normally is 
about fifteen volts. 

The principle of the action is as fol- 
lows: When normal current flows 
through the booster, the battery is 
neither charged nor discharged and the 
power load is carried entirely by the 
generator. A heavy load on the power 
busbars causes an increase in current 
in the series coil of the booster, 
strengthening the series field and low- 
ering the booster voltage. This pro- 
duces a drop across the power bus, 
eausing the battery to discharge. The 
battery will, therefore, take all of the 
current demanded by the power load 
over and above a practically fixed cur- 
rent on the generator bus. When the 
power load is somewhat less than nor- 
mal, the apposing series field is weak- 
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ened, the resultant field, therefore, 
strengthened and the booster voltage 
inereased so as to charge the battery. 
The booster field is partly differential 
in its action, but the booster proper, as 
its name implies, is non-reversible in 
that its armature current is always in 
one direction. 

Reversible or Differential Booster.— 
The diagram Fig. 7 serves to show the 
operation of a reversible or differential 
booster. Here it will be noted that the 
battery is in series with the armature 
of the booster. The booster has two 
field coils, as in the former case; a 
shunt, and a series field. These fields 
are so related that normally, that is, 
with normal generator current, there is 
no field produced, and hence no poten- 
tial furnished by the booster in either 
direction. Therefore, the battery is 
neither charging or discharging. 

Should the power load increase, the 
series-field current will increase, over- 
powering the shunt field, producing 
current in the booster in a direction 
which will cause the battery to dis- 
charge. If the load current falls be- 
low the normal average value, the 


FIG. 7.—CONNECTIONS FOR REVERSIBLE 
BOOSTER. 

shunt coil predominates, causing the 

battery to charge. 

It will be seen that the load on the 
generator is not absolutely constant, 
but fluctuates with the power load. 
However, at times of light load the 
battery is charged and at heavy load 
it discharges, thus smoothing out the 
generator load curve. This form of 
booster is more suited to railway 
work, while the non-reversible booster 
is better adapted to hotels, department 
store, and oftfice-building plants. 


(To be continued.) 


[Enrror’s Notk.—This important series of 
articles was started in the Ereetricar Re- 
VIEW AND WESTERN Erectricran, Sept. 3, 
1910. and before its conclusion will cover 
every phase of central-station design.) 
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The Brooklyn Automobile Show was 

held from January 15 to 25 at the 

Twenty-third Regiment Armory in 
Brooklyn, N. Y. 
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THE FLAME ARC HOLDS THE 
TRADE. 


BY H. THURSTON OWENS. 


The flaming are lamp is now begin- 
ning to receive some of the attention 
which it merits as a medium of attract- 
ing the public and bringing business. 

The great majority of the installa- 


FIG. 1.—FLAMING ARCS ON POLES. 


tions have been in the form of bracket 
lamps upon buildings similar to that 
shown in Figs. 3 and 4 and the striking 
contrast between the great flux of light 
from these new lamps and the glass 
globes inclosing incandescents over the 
doorway indicate the rapid advances 
which we are making in the use of 
light, especially upon the main streets 
of our cities. 

This installation 1s on Broadway be- 


tween Twenty-ninth and = Thirtieth 
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Streets, New York City, a district 
which is beginning to wane in compari- 
son with that portion of the street half 
a mile north and these lamps have gone 
far to keep the district a popular one. 

When posts are used, as in Figs. 1 
and 2, the lighting becomes still more 
effective, as the double service is ob- 
tained of better lighting on the side- 
walk and street, and the lamps may be 


seen from a much greater distance. 

In this block above mentioned there 
are no less than twenty flame lamps 
within 200 feet, to say nothing of the 
sign and window lighting, so that the 
reason for this portion of the street 
being popular is at ence apparent. 

If we go north a half mile to Broad- 
way and Thirty-ninth Street, we find 
the new restaurant, shown in Figs. 1 
and 2. whieh, while not suffering from 
a poor Joeation, has made itself eon- 
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spicuous by the six flame lamps and an 
electric sign, as well as by the ‘‘real 
German cooking’’ which it offers. The 
iron frame-work of another of those 
monster signs which has made possible 
Broadway’s title of the ‘‘Great White 
Way’’ may be seen upon the roof of 
one of the buildings. 

Making a neighborhood might be 
termed as the reason for the lighting 
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FIG. 2.—THE “GREAT WHITE WAY.” 


shown in Fig. 5. It is loeated at Broad- 
way and Forty-ninth Street, quite out 
of the “high life’’ district, being in 
fact the northern outpost for the seek- 
ers of late suppers. 

The installation shown in Fig. 6 is 
at Seventh Avenue and One Hundred 
and Twenty-fourth Street, and the sign 
in this case would be effective upon the 
hest lighted residence street in New 
York. and at least the equal of any in 
the country. 
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Both post and building lamps are 
metered and all of those illustrated are 
supplied from the mains of the Edison 
and the United Companies, through 
whose courtesy the photographs are re- 


produced. 
-eeo 


Lighting and Heating Plant of the De- 
partment of the Interior. 

The heating, lighting and power sys- 

tem of the Department of the Interior, 

Washington, D. C., is increasing to a 


FIG. 3.—FLAMING ARCS ON BRACKETS. 
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kilowatts, and one of fifty kilowatts. 
These boilers and generators are used 
both for heating and lighting, and 
from this plant at the present time 
heat is supplied to the old Post Office 
Building, Patent Office Building, Bu- 
reau of Mines, Pension Office and the 
Civil Service Commission Building, 
while electric power and light are 
furnished to all the above mentioned 
buildings except the Court of Appeals 
and the United States Courthouse, both 


FIG. 5.—BROADWAY AND FORTY-NINTH STREET. 


of which are now served by the Poto- 


considerable size, and one more street 
has now been torn up in order that 
further extensions may be made and 
more buildings served. 

The heating and lighting plant of the 
Department is located in the old Post 
Office building, between E and F 
Streets and consists of three boilers 
of 200 horsepower each and two of 
290 horsepower each. The engines and 
dynamos comprise four units—two of 
100 kilowatts each, one of seventy-five 


mac Electric Power Company. It is 
now the intention to connect these two 
buildings up with the main plant, and 
to install a new 250-kilowatt generator, 
as the present plant is being worked to 
its fullest capacity. 
SRE Sigs eee are 

A compass which graphieally reeords 
the deviations that a ship makes from 
her course has been invented by a 


Rhode Island pilot. 
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World’s Production of Tungsten. 

The world’s production of tungsten 
for the year 1909 was 5,289 short tons 
of concentrates containing about sixty 
per cent of tungsten trioxide. This 
figure is larger by 1,391 tons than the 
production for 1908, according to Gov- 
ernment statistics. 

The principal sources of the 1909 
production were: United States, 1,619 
tons; Argentina, 900 tons; Australia, 
1,200 tons; Bolivia, 168 tons; Germany, 


FIG. 4.—NIGHT ILLUMINATION. 


FIG. 6.-AN UP-TOWN INSTALLATION, 


106 tons; Portugal, 609 tons, and the 
United Kingdom, 421 tons. The value 
of the tungsten ore produced in the 
United States during 1909 was $614,- 
$229,955 in 1908 
With the re- 
steel trade 


370, eompared with 
and $890,048 in 1907. 
covery of the American 
during 1909 prices rose above those of 
1908 and ranged from $5.00 to $9.00 
per unit for tungsten ores, the aver- 
age price being from $6.00 to $6.50 per 


unit. 
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INSPECTION OF TELEPHONE 
WIRE.’ 


BY HUGH T. WREAKS.” 


The operation of a telephone system 
involves, from the mechanical or engi- 
neering side, the use of a large variety 
and number of appliances, apparatus 
and material, all of these being grouped 
so as to form a large number of com- 
plex and interwoven circuits for the 
purpose of transmitting signals, both 
physical and vocal, by means of elec- 
trie current. 

I think it may be safely stated that 
each of these circuits is composed of 
more than ninety per cent of wire of 
one kind or another; and, therefore, 
that the efficiency of any telephone 
system and, to this extent, its success, 
depends very largely on the reliability 
of the wire used and how well this wire 
confines and protects the. telephonic 
electric current passing over it. 

There are several kinds and qualities 
of wire and cable used; those that I am 
familiar with being as follows: 

1, Telephone cord. 

2. Twisted-pair inside wire. 

3. Twisted-pair bridle wire. 

4. Pothead wire. 

Nos. 1, 2, 3, and 4 are all soft-drawn 
copper. 

5. Twisted-pair outside wire. 

6. Bare copper wire. 

7. Weatherproof wire. 

Nos. 5, 6, and 7 are all hard-drawn 
copper. 

8. Copper-steel wire. 

9. Weatherproof copper-steel wire. 

10. Galvanized-iron wire. 

11. Iead-covered paper cables. 

12. Aerial cables, rubber-covered cop- 

per wire. 

All of these wires, when bought by 
the American Telephone & Telegraph 


Company, Western Union Telegraph 


1—A paper read at the Technical Conference 
of the fourteenth annual convention of the Na- 
tional Independent Telephone Association at 
Chicago, February &. 

» Secretary, Wire Inspection Bureau, New 


York, N. Y. 
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Company, United States Government 
and, presumably, when bought by var- 
ious members of your association, are 
covered by specifications which go quite 
into detail as to various characteristics, 
tests and requirements to which these 
wires shall conform. These tests and 
requirements are passed upon, as a 
rule, at factories where the wire is 
made up, and almost invariably cause 
the rejection of a certain number of 
coils of such wire, which latter are 
known as culls. These culls frequently 
go to such purchasers as do not have 
their wire inspected. 

These tests are sometimes quite com- 
plicated and require an appreciable 
quantity of reliable and expensive ap- 
paratus and equipment. Though not 
infallible, if properly made they are a 
valuable guide to purchasers of wire. 
It might not be amiss to enumerate 
some of these tests and explain what 
they mean and how they can be in- 
terpreted. For convenience, I will 
group these tests as follows: 

Tests on braid. 

Tests on rubber insulation—ordinary 
grade. 

Tests 
grade. 

Tests on copper wire—soft drawn. 

Tests on copper wire—hard drawn. 

Tests on tinning. 

Tests on copper-steel wire. 

Tests on galvanized-iron wire. 

Tests on lead-eovered paper cables. 

Qualitics of Braided Coverings.—The 
braided covering on a wire serves two 
functions, which are not always appre- 
ciated. It adds strength to the wire, 
and should serve as a protector for and 


on rubber insulation—high 


prevent action of air on the compound 


or conductors underneath. 

This means that when the braid is 
exposed to the atmosphere it should 
withstand temperatures varying from, 
130 degrees to zero, Fahrenheit, 
without any deleterious effect on the 
braid itself or the preservative and air- 
excluding compound with which it is 
saturated. The braid should be so sat- 


say 
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urated with a waxy or filling compound 
as to absorb but little moisture. Any 
braid which continuously absorbs ap. 
breciable moisture and then dries out 
will rot in a relatively short time. The 
braid should be strong and flexible 
enough to protect the conductor during 
ordinary process of handling, and if 
strong enough not to be injured in 
handling, it is likely to give a good 
account of itself in service. Unfortun- 
ately, the qualities here mentioned are 
not all consistent with one another. 
That is to say, those waxes which best 
exclude water may tend to stiffen the 
wire and erack the braid when bent, or 
if put into the braid at a temperature 
high enough to thoroughly saturate it, 
they may slightly char the braid fiber. 
Again, the waxes which best withstand 
high temperatures will not best with- 
stand low temperatures, although of 
the two the former is, I believe, gener- 
ally considered the most important. To 
cover these points properly requires 
specifications which strike a mean. 

No great amount of apparatus is re- 
quired to make tests on braid, the high 
temperature being developed by a 
water-jacket oven, and the low temper- 
ature by a freezing mixture. The mois- 
ture-absorbing qualities are tested by 
carefully weighing selected samples on 
a good chemical balance before and 
after a twenty-four-hour immersion in 
water, and the strength and flexibility 
of the braid are determined by a com- 
hination of bending and straining tests, 
together with comparison of the num- 
her of yarn ends and ply and size of 
cotton used in the braid. 

The rubber insulation, both low and 
high grade, has been in the past and 
is even now, to a less extent, a bone of 
severe contention between purchasing 
agents and wire manufacturers. That 
is to say, it is found difficult to so spe- 
eify that the manufacturer of a good 
compound will be protected against the 
competition of a poor compound. Yet 
much can be accomplished, even here, 
hy proper specifications. 
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The Insulating Compound.—The char- 
acteristics of a good compound are high 
insulating qualities; long life, both 
physical and electrical; and sufficient 
strength to withstand, without damage, 
such handling as it will receive when 
being installed. The quality of strength 
is not so important here, especially 
when the insulation is covered by a 
braid, as the latter, if good, gives to 
the wire its requisite strength. There 
are, however, many engineers who 
elaim that a relation exists between the 
electrical, physical and aging qualities 
of a rubber insulation, but we have 
made a great many experiments with- 
out discovering such relation. 

As to tests, the apparatus for electri- 
cal tests on rubber insulation is quite 
expensive and cumbersome. First, it is 
necessary to install large water tanks, 
together with necessary cranes and oth- 
er apparatus for handling the coils and 
putting them in and removing them 
from the water, as all these electrical 
tests on rubber compounds are made on 
coils immersed in water. Transformers 
of ample capacity and capable of giv- 


ing at least 3,000 volts and preferably ` 


10,000 volts are needed, together with 
switehboards and other apparatus for 
the purpose of applying the necessary 
voltages so as to locate the weak spots, 
Which either show up immediately or 
are observed when the insulation resist- 
ance is taken. The insulation-resist- 
ance test requires a sensitive galvano- 
meter, so mounted as to be free from 
vibration, together with the necessary 
scale, telescope, shunt, high resistance 
and batteries. 

Three Tests for Compound.—The phy- 
sical tests on ordinary-grade insulation 
may be classified under three heads: 
hardness, flexibility and softness. The 
test for hardness requires no apparatus 
except a sharp knife and a little prac- 
thee, and consists in earefully removing 
the braid and then wrapping the in- 
sulation on itself and seeing that no 
erack develop in less than twenty-four 
hours. The test for Hexibility consists 
in Wrapping the insulated and braided 
Wire, under tension, around a small 
mandrel immersed in water, and meas- 
uring by electrical tests the damage, 
if any, that has been done. 

The tests for softness are made di- 
rectly on the insulation and, by means 
of an clectrieal circuit and a seale, tell 
how many pounds pressure it takes for 
a given tool edge to ent through the 


Insulation. 


The physical tests on high-grade in- 
sulation are generally in the nature of 
a stretch and return test, say, from 
two inches to six inches and return in 
one minute to two and one-fourth inch- 
es, then to stretch without breaking to 
nine inches, They also call for a break- 
ing strain of, say, 800 pounds per 
square inch. 

Also, the specifications for high-grade 
rubber insulation generally call for 
chemical tests, these being in the nature 
of identification tests. These also serve 
a useful purpose, but, at times, from 
their delicate and intricate nature, are 
liable to be misleading. As yet, no 
chemical tests of value have been devel- 
oped for ordinary-grade rubber com- 
pounds. 

How Copper is Testcd.—The tests for 
both soft and hard-drawn copper are, 
in the main, alike in kind but very dif- 
ferent in degree. The elongation test 
and breaking-strength test are called 
for, for both, and a twisting test is 
called for for soft copper. The hard 
copper. again, must be carefully ob- 
served for splinters, as, although these 
are not serious from an electrical point 
of view, they are very dangerous to the 
linemen who handle the wire. 

In making tests for strength and 
elongation, a tensile machine is re- 
quired which, for hard-drawn wire, has 
to register quite high breaking strains. 

The twisting test on soft-drawn wire, 
except on large sizes, needs only a sim- 
ple apparatus. Conductivity tests are 
also specified for both soft and hard- 
drawn wire, although for the former 
they are of less importance, as practiec- 
ally all copper when soft has a conduct- 
ivity above specifications. When hard- 
ened during annealing, baser metals 
may be used whieh would appreciably 
lower the conductivity. 

The resistanee of the eopper is. of 
eourse, important and is included in 
conductivity measurements, the two to- 
gether helping to check up the lengths 
of the coils and the amount of a given 
order. 

Of course the quantity of copper ean- 
not be determined without a knowledge 
of its cross sections and measurements 
With micrometer calipers. These meas- 
urements are also essential to properly 
check up insulation and braids. 

Why Copper Wire is Tinned. — The 
tinning of Wire is put on in order to 
preserve the  eopper, presumably 
against any action from free sulphur 
or oxidizing agents in the rubber eom- 
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pound, and also to protect the copper 
from the air in case the braid and com- 
pound on the wire are damaged in 
spots. This latter occurrence is, how- 
ever, not anticipated and will require 
a tinning much heavier than is gener- 
ally used. The tinning of copper wire 
is not as simple an operation as would 
at first appear, as the tin must be put 
on before the wire is insulated and 
must, therefore, form a flexible coating 
and not one likely to be damaged in 
the handlling before insulating and in 
this process itself. Obviously, too thick 
a coating of tin would be likely to chip 
off in this handling. The tests on tin- 
ning are, first, a chemical test whieh, 
by means of alternate immersions in 
solutions of hadrochlorie acid and so- 
dium sulphide of stated strength and 
for stated periods and times, tells in 
effect the amount of tin on the wire. 
Should this test, however, be made too 
severe, It might eompel so thick a eoat- 
ing that the latter would crack when 
the wire is bent. Another test. speei- 
fied is to bend the wire around a given 
mandrel dependent on size of wire and 
then immerse it in a sodium solution 
for stated intervals. Both these tests 
must be made with care, as otherwise 
the exposed copper ends of tested sam- 
ples will affect the test, and possibly 
the solution. These tests are empirical 
in their nature and are what might be 
called factor-of-safety tests, being made 
under severer conditions than are gen- 
erally met in practice. Again, since 
we have been making inspections and 
tests on wire, we have heard much of 
corrosion of eopper in insulated wires, 
due to oxidizing agents, ete., in the in- 
sulation; these acting direct on the eop- 
per on account of defective tinning. 
But our experienee to date with field 
samples fails to show any action of this 
kind whieh 
causes, or What might be ealled inter- 
nal causes. At the same time, all tinned 
wire can to advantage be inspected be- 
fore insulation, to show that tin was 
properly apphed and the copper wire 
is free from splices and sufficiently 
smooth to permit of good tinning. 
Every sample of wire which we have 
vet seen in which the copper was eor- 
roded also showed the rubber and braid 
badly decayed or dried out and. eon- 
versely, where the braid and its satu- 
ration appeared still good. the insula- 
tion, tinning and copper seemed O. K. 
This evidence is, however, negative 
rather than positive, but would indi- 


Is clearly due to such- 
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cate that the tinning is generally well 
put on. 

Tests on Copper-Clad Wire.—Copper- 
steel, or, as it is sometimes called, cop- 
per-clad wire, is a relatively new prod- 
uct commercially and, therefore, as yet 
not so much is known about how it de- 
velops with age, and the specifications 
under which it is bought are more near- 
ly a manufacturers’ than a commercial 
specification. Certain essential points, 
however, seem obviously to offer oppor- 
tunities for tests: The per cent of cop- 
per, as determined by cross sections 
and resistance; the resistance itself; 
the breaking strain; and the nature of 
the weld of the two metals. The break- 
ing strain, resistance and cross sections 
can be told by methods indicated for 
ordinary copper wire. The nature of 
the weld can be told after a sample sec- 
tion has been properly polished and 
etched and examined under the micro- 
scope. An apparently practical test, 
also, consists in bending the sample 
around a mandrel of stated size and 
coating it with a prepared solution of 
gelatin, water, sulphuric acid and po- 
tassium ferricyanide; the exposed iron 
showing up as a blue coloration of the 
gelatin. Both these tests are, however, 
somewhat new and I am not at this 
time fully prepared to pass on their 
value. 

Much can, however, be told of the 
value of the copper coating by examin- 
ing bent samples of copper steel under 
a good glass or microscope. 

Galvanized-iron wire is, in a way, an- 
alagous to copper-steel wire except that 
it lacks the low resistance qualities of 
the former. Similar tests are, however, 
called for in the way of cross-section 
measurements, weights, resistance, ten- 
sile strength and the value of the gal- 
vanizing coating. All except the tests 
on galvanizing coating are like similar 
tests on copper and copper-steel wire 
and the coating tests are, in a way, 
analagous to those for tin coating on 
copper. The solution is different; to 
test for galvanizing a copper-sulphate 
solution is used, and in cast of poor gal- 
vanizing a deposit of copper shows on 
the exposed steel. Bending tests around 
mandrels of stated size are also of value 
as showing whether the galvanizing will 
erack, although these latter are consid- 
ered by some engineers as not practical, 
as a galvanizing coat thin enough to 
stand appreciable bending will not give 
to the wire the protection against 
wether which should obtain. Also the 
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claim is made that where this galvan- 
ized wire needs to be bent in splices, 
it is impossible to get any galvanizing 
of value ductile enough to stand the 
short bends that are required. Further 
than this, splices in question should al- 
ways be specially protected so that any 
exposed iroz, due to cracking of the 
golvanizing, will not rust. 

Factory Tests on Telephone Cable.— 
Lead-covered cables, in a way, are the 
most important, I believe, of any class 
of conductors used in telephone serv- 
ice; this ov account of the large num- 
ber of vircuits they contain, the fact 
that they are generally placed under- 
ground and hard to test and repair, 
and also because they are expensive 
and costly to install. The tests called 
for here are conductivity tests, capacity 
tests, high-voltage and insulation-re- 
sistance tests and tests on paper used 
for insulation and the thickness, qual- 
ity and application of the lead cover. 
The resistance, capacity and high-volt- 
age tests require the same factory ap- 
paratus called for in tests on rubber 
insulation and, in addition, special test- 
ing apparatus to measure electrical ca- 
pacity. These tests are mostly made on 
cable not immersed in water, although 
sometimes this latter is required on 
voltage and insulation-resistance tests, 
although, unless some reason exists for 
doubting the manufacturer’s ability to 
lead his cable, the water immersial 
seems to be an extreme requirement, 
and a test without water immersion, 
together with the manufacturer’s guar- 
antee on this point, would seem to be 
all that is essential. The tests on the 
lead covering itself are, first, as to 
thickness, which is a direct measure- 
ment; and then whether the lead is 
composed of the proper material; this 
being in the nature of a chemical 
analysis to determine the quantities of 
tin, zinc, etc., and whether these are in 
such proportions as to make a ductile 
and durable cover. 

Cable Paper Must Resist Moisture 
Penetration—The quality of paper 
used as insulation on the wires is im- 
portant; it should be tough, of good 
quality and treated so as to resist ab- 
sorption of moisture, although leaded 
paper cables are supposed to be entire- 
ly free from moisture, and the lead is 
to keep all moisture out, while the sole 
funetion of the paper is, I believe, to 
form the necessary mechanical separa- 
tion of the individual wires from each 
other. 
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Why Inspection of Material Pays.—So 
much for technical and specific points. 
There is also a decided commercial 
value to specifications and tests and in- 
spections at factories, in that such spec- 
ified, inspected and tested wire is more 
carefully made up by the manufacturer, 
fur his own protection, and, according 
to his skill, with a greater or less mar- 
gin of safety than actually required. 
This 1s done on the theory that some 
of his material will always average be- 
low the balance. Again inspected ma- 
terials are treated with more care in 
shipment, as damage in handling could 
be more easily traced. Again, these 
shipments are more prompt and com- 
plete. as there is a representative on the 
spot following them up; and where cer- 
tain lengths are specified or methods of 
shipments, reels, coils or certain size of 
coils, tracers, twists, etc., these can be 
checked up more easily by factory in- 
spection than in any other way. 

The purchasing agent working with 
a proper specification will obtain sam- 
ples promptly when shipments are 
made and can see for himself their gen- 
eral characteristics; these samples, 
properly tagged and set aside by him 
or, in any event, similar samples set 
aside by the inspection bureau, will 
keep an actual record of this particular 
lot of material and afford a valuable 
check against improper handling of it 
by linemen in the field. 

In conclusion, I have not meant to 
carry the idea that specifications and 
factory inspections and tests are a pan- 
acea against all wire troubles, but sim- 
ply to claim they are of considerable 
value in reducing the same and, if prop- 
erly made and followed up, will serve 
as one of the many checks which mark 
the difference between the well-man- 
aged company and those exercising less 
business care and ability. 


Ho  -—_____— 


Mackay Company’s Extensions. 


During the past year the Mackay 
Company completed an 830-mile trunk 
line between Oakland, Cal., and Salt 
Lake City, a distance of about 830 
miles. This gives the company its third 
main telegraph line to the Pacific 
Coast. <All of this construction was of 
the most modern type, only copper 
cables running twenty pounds between 
poles being used. In addition the com- 
pany has put in sixty lines of the same 
copper type between several Pacific 
Coast cities. 
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MOTOR DRIVE IN PLANT OF WIL. 
LYS-OVERLAND COMPANY. 


BY W. A. HILL.’ 


In the early part of the summer of 
1909 the Willys-Overland Company 
took over the plant of the Pope Motor 
Car Company of Toledo, O., to manu- 
facture automobiles. The generating 
equipment then consisted of two 100- 
kilowatt 550-volt, direct-current belt- 
ed generators for power, and four 
twenty-five-kilowatt 110-volt direct- 


current bipolar generators for light- 


Industrial Power 


ets placed above transformer banks. 


quired increased proportionately, it 
was deemed advisable to either install 
an alternating-current generating 
equipment or to purchase power of this 
character. Owing to the lateness of 
the taking over of the plants and the 
desirability of building automobiles 
that season, the installation of the nec- 
essary generating equipment was out 


of the question. This left but one. 


avenue for securing the desired power. 
It was therefore, decided to use cen- 
tral-station power. as this could be 
procured in a short time, and the cost 
per kilowatt hour would probably he 
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Two banks of transformers, one of 
three 200-kilowatt and one of three 
100-kilowatt single-phase 2,200/440- 
volt transformers, star-delta connected, 
are used for power cireuits. Each 
bank has a primary oil switch located 
on the wall and a secondary quick- 
break knife switch on the switchboard. 
This permits the banks to be operated 
singly or in parallel. For lighting, 
two banks of fifty-kilowatt twenty-five 
eyele, 2,300,115-volt star-delta con- 
nected single-phase transformers are 
used which are provided with the same 


MOTOR-DRIVEN MACHINES IN TOOL ROOM, 


VIEW OF SWITCHBOARD AND TRANSFORMERS. 


ing. The machinery was group driven 
with motors ranging in size from one 
to fifty-horsepower, the total connected 
load being about 650 horsepower. In 
most cases the motors were mounted 
on the floor in a corner of the room, 
in some instances, however, one motor 
Was used to drive machines on three 
floors. 

Auxiliary power was purchased from 
the local traction company for both 
lighting and motors. Since the pur- 
chased power for motors was from the 
trolley circuit with its attendant fluc- 
tuations and since the number of build- 
ings in the plan was to be tripled and 
consequently the amount of power re- 


1 Chief Electrician of Willys-Overland Cam- 
pany. 


no more than that of an isolated plant. 

Three-phase twenty-five-eyele cur- 
rent at a pressure of 4,000 volts is 
transmitted from the central station, 
situated about three miles distant. 
through one-half mile of underground 
and two and one-half miles of over- 
head feeders of solid copper wire, and 
a neutral of No. 4 copper wire ground- 
ed at the powerhouse. The high-ten- 
sion feeders are brought over the prop- 
erty on poles to the transformer sta- 
tion located at the center of distribu- 
tion. After entering the transformer 
room the current passes through a 300. 
ampere, 6,000-volt, three-phase. auto- 
matic overload oil switeh and from that 
to the overhead wire busses of rubber- 
covered wire, extending along brack- 


switching arrangements as above. An 
indoor type, three-phase, electrolytic 
lightning arrester is used for lightning 
protection. 

The switchboard is located in the 
same room and directly opposite the 
transformers. It consists of two main 
control panels and four feeder panels. 
Fach control panel has one 1,000 am- 
pere and one 2,000 ampere quick-break, 
knife switches, rear fused, an ammeter 
so arranged that current can be read 
in each wire and voltmeter to read 
voltages across any phase. Each of 
three of the feeder panels has four 200- 
ampere rear-fused switehes, while one 
panel contains two polyphase integrat- 
ing wattmeters. The lighting board 
is very similar to the power switch- 
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board. On a sub-panel located immedi- 
ately in front of the power transform- 
ers is placed a 3,000-kilowatt curve- 
drawing wattmeter. This measures 
the total primary current entering the 
station. Current transformers for the 
integrating wattmeter are placed on 
the same panel. 
The lighting transformers mentioned 
above have five-per-cent and ten-per- 
cent taps. It was found that when the 
motor load was on, the resistance drop 
increased to such an extent that it was 
perceptible in the lighting and in con- 
sequence it was found necessary to use 
the five-per-cent tap. When the motor 
load begins to increase, the electrician 
in charge manually sets a switching 
device to the five-per-cent primary tap 
and when the motor load comes off at 
noon and evening the weighted auto- 
matic contactor switches the primary 
on to the full tap. The automatic con- 
tactor is so set that its range is with- 
in the motor load-factor and this makes 
it unnecessary to set it more than twice 
daily. To facilitate checking of the 
automatice contactor a curve-drawing 
voltmeter is installed. 

There are six elevators with a ca- 
pacity of 4,000 pounds at sixty feet per 
minute. These are direct connected 
to twenty-horsepower 440-volt, three- 
phase, twenty-five-cycle motors, oper- 
ating at 720 revolutions per- minute. 
with wound rotors and external resis- 
tance. There are also three elevators 
with twenty-three-horsepower motors 
with wound rotors and external resist- 
ance, each having a lifting capacity of 
5,000 pounds at sixty feet per minute. 
These elevators have devices in the 
hatechway to throw out the circuit- 
breaker should the control fail at the 
top or bottom of the shaft. 

Owing to the character of manufac- 
ture and plant arrangement, group 
drive was adopted with the exception 
of a very few cases. Circuits of 000 
and 0000 rubber-covered stranded 
wire, run open on ceiling with conduit 
from ceiling to starter and from start- 
er to motor, are used. A switch and a 
set of fuses are placed before the start- 
er and another set of fuses hetween 
starter and motor. In the set of fuses 
the center one is of capacity equal to 
the sum of the two outside, sinee in 
starting the motor the starting voltage 
taps shunt the outside fuses. 

The total connected load is about 
1.600 horsepower in 440-volt. three- 
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phase, twenty-three-cycle motors, rang- 
ing in size from one to seventy-five 
horsepower. Each circuit has about 
150 horsepower connected. 

The direct-current motors which 
have been replaced, were set on the 
tloor and belted to the line shaft at 
about forty-five degrees. Owing to the 
amount of space required for the motor 
and belt, which necessarily had to be 
boxed in so as to eliminate possibility 
of employees coming in contact with it, 
it was deemed advisable to either sus- 
pend the new motors from the ceiling 
or place them on a platform. The ar- 
rangement of the tools was such that 
most of the group drives demand twen- 
tv to fifty horsepower. Motors of this 
size are not so accessible when suspend- 
ed from the ceiling, neither will the or- 
dinary ceiling permit of such an ar- 
rangement without extra reinforcement. 
consequently everything favored the 
platform installation. The ceilings av- 
erage about sixteen feet from the floor, 
and the platform clears the floor eight 
feet. In some instances platforms are 
placed in the corners of rooms while in 
others they are placed in the center or 
near side wall. Platforms are large 
enough to allow the removal of the 
rotor without lowering any parts to 
the floor below. These also put the 
motors beyond the reach of all except 
those taking eare of them. 

Where the platform is located in a 
corner the walls carry a portion of the 
weight of the frame through a projec- 
tion of the frame timbers mortised into 
the brick work. The frame is further 
tied to the wall by means of lagged 
straps which pass through the brick 
work. Side platforms are very simi- 
lar except that additional tie rods se- 
cure outer corners to the wall thus 
eliminating lateral vibration. 

In most cases the potential starter, 
knife switch and fuse blocks are placed 
immediately beneath the platform on 
asbestos-covered planking framed and 
bolted to wall. A snap switch con- 
trols a four-heht cluster underneath 
the platform. The function of this 
cluster is not only to give light at this 
particular location but also indicates 
visibly when power is off or on. 

In starting an induction motor one 
of the running fuses may blow and 
the motor will run single phase. If 
left in this condition verv long, one of 
the windings may be burned out. To 


detect burnt-out fuses. an arrange- 
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ment of a block with two-ampere fuse 
Wire, with about six feet of lamp-cord 
leads and terminals similar to those 
on a portable voltmeter is used. By 
shunting this on the fuses to be tried 
any fuse that has blown will indicate 
by blowing the two-ampere fuse wire. 
This is a cheap and quick device and 
can be used while the motor is run- 
ning. 

Some difficulty was experienced due 
to the static electricity generated by 
the slipping of the belt on the iron 
line-shaft pulley. Various brush de- 


vices were tried to take static from the 
belts. but these soon became deranged 
rendered useless from 


and various 


TYPICAI. MOTOR INSTALLATION, SHOWING 
WALL PLATFORM. 


causes, <All motor frames are now 
grounded through about 200,000 ohms 
resistance made up of two .25 by 12- 
inch round graphite resistance rods 
which effectively remove the static 
from the motor. 

Compressed air is piped in most de- 
partments to operate portable tools or 
to keep machine tables free from chips. 
Taps are taken from this general dis- 
tribution system and a three-eighths- 
inch pipe is carried in close proximity 
to motor, terminating in a valve and 
male portion of a union, to receive the 
hose for blowing out the motors, which 
Operation is performed once each 
week, 


Oil is changed in the bearings and 


ert om 
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the bearing washed with gasoline every 
six months. Those that are in dirty 
places are cleaned more frequently. A 
portable ammeter is taken around to 
the motors at frequent intervals or ìf 
a motor appears to be overloaded, and 
ampere readings taken. As near as is 
possible the motors are loaded to full 
load. By changing motors to suit the 
load, the power-factor and load-fac- 
tor are maintained reasonably high. 
At present the load-factor is seventy- 
five per cent and power-faetor eighty- 
two per cent. 

Power for lighting is distributed 
through three-phase feeders from the 
main switehboard to the various fac- 
tory buildings and from there single 
phase to the distributing panels. By 


enameled tin shade are used. These 


have proved very satisfactory and have 
the advantage that they may be washed 
without danger of breakage. The se- 
ries Mazda eluster with four 100-watt 
28.6-volt Mazda lamps, with white 
enumeled steel shades suspended by a 
spring to take up vibration, is now 
being tested. Common sixteen-candle- 
power earbon lamps are used at all ma- 
vhines and benches. These have an 
eight-inch cone tin shade. 

There are three electric welding 
machines which are used to weld vari- 
ous parts that enter into the manufac- 
ture of an automobile. Two of these 
are for butt-welding and one for spot- 
welding. Eaeh machine is connected 
across one phase of the three-phase 


INDUCTION MOTOR DRIVING BLOWER. 


this method a good balance is main- 
tained and there is quite a saving in 
copper over two-wire distribution. 1l- 
lumination is one of the most difficult 
electrical problems in an industrial 
plant, and many arrangements have 
been tried in the Willys-Overland 
Works. The scheme of general illumi- 
nation has not proved satisfactory in 
this plant. Flaming are Jamps are 
used in the forge room suspended 
abont twenty feet from the floor, but 
owing to the low frequency of the cur- 
rent these are not any too satisfactory 
as the flicker is very noticeable. About 
200 200-watt Gem lamps with frosted 
tips for general illumination spaeed 
from 20 to 25 feet apart, with white 


440-volt) power circuit. To butt-weld 
three-fourths-inch round steel stock it 
takes from 25 to 35 seconds and an 
average of about forty-eight amperes 
current consumption. 

The motors installed have given ex- 
ceptionally good service and have 
been found to be liberally rated as 
upon many occasions they have been 
heavily overloaded for long periods anu 
heating was not noticeable. Form- 
wound coils in open slots are used in 
the motors and this feature has shown 
a great saving of time, inasmuch as 
they ean be replaced in about one- 
third the time and with less damage to 
the eoil when removed, The motors are 
of the four-pole type with the excep- 
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tion of those on three elevators, and 
are of Allis-Chalmers manufacture. 

All parts of the starting apparatus 
ure reasonably accessible and adjust- 
ments of wearing parts can be made as 
desired. Cards bearing warnings as to 
live parts of circuits and manner in 
which the starter may be put into com- 
mission are placed at the side of the 


starters on the walls. 
—— —_~)-e- 


Central Station Working With Con- 
tractors. 

To show that there are localities in 
which there is co-operation between 
the central station and the electrical 
contractor, the National Electrical Con- 
tractor publishes the following scheme 
which was presented in booklet form 
to the St. Joseph (Mo.) citizens by the 
St. Joseph Railway Light, Heat & 


Power Company : 

“Fully realizing that many hundreds of 
citizens of St. Joseph would like to have 
electricity in their homes and fully appre- 
ciating that many are prevented from grat- 
ifying their desire owing to what they con- 
sider an excessive first cost for wiring and 
fixtures, the St. Joseph Railway, Light, 
Heat & Power Company has made special 
arrangements with the several electrical 
construction houses in the city by means of 
which anyone on its lines or near enough 
to permit of a profitable extension may have 
his house wired and fully equipped with fix 
tures at about one-half the normal cost. 

Briefly our wiring proposition is as fol- 

lows: 
“A customer must sign a contract with us 
for having his place of residence wired, al- 
so a one-year lighting contract. In all cases 
we reserve the right to pass upon the credit 
of anyone wishing to avail himself of our 
house-wiring proposition. The St. Joseph 
Railway, Light, Heat & Power Company will 
allow the purchaser five months’ time in 
which to pay for his wiring and fixtures. 
The company pays the construction house 
cash when the work is completed. 

“It should be understood we have adopted 
a standard specification for different sized 
houses. The work will be of the highest 
class and strictly in keeping with the Nation- 
al Code svrecifications. If any extras. such 
as wall switehes, side brackets or additional 
fever gs are desired other thon tbose in- 
cluded in our specifications, they must be 
purchased from the contracting coonstruc- 
tion house doing the work. and payment 
must be made by the customer direct to 
the contractor.” 

The customer may select any responsible 
contractor satisfactory to the lighting com- 
pany. 

——_—-~)-f— — — 


Before the opening of the Interna- 
tional Exposition in Turin this vear, the 
railroad up Mont Cenis will be equipped 
for the use of eleetrie power. Fifteen- 
evele, three-phase current will be used 
at 7.000 volts. Transformers are used 
to step down from 48,500 volts at fifty 
eyeles and rotary frequeney changers 
are connected to the secondary side. 
The electric locomotives are rated at 
2,000 horsepower. 


un 
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FINANCIAL REPORTS OF ELEC. 
TRICAL COMPANIES. 


AURORA, ELGIN & CHICAGO, 

The report of Aurora, Elgin & Chi- 
cago Railroad Company for the month 
of December and six months ended 
December 31, compares as follows: 


1910 1909. 

December gross ............ $124,874 $117,202 
Expenses .............0.06., 85.363 72,794 

December net ............ 39,511 44.407 
Charges and taxes.......... 34,850 30,4912 

December, surplus ........ 4,661 13.495 
Six months ‘gross............ 934.457 S58 ,006 
Expenses ................... 503.834 444,902 
_ Six months net............ 430,623 413.104 
Charges and taxes.......... 201,893 177.574 
Six months surplus.......... 228,730 235,530 


METROPOLITAN WEST SIDE ELEVATED. 

The Metropolitan West Side Elevat- 
ed Railway Company, Chicago, has is- 
sued its report for the vear ended De- 
cember 31, 1910. The income account 
compares as follows: 


1910. 1909. 
Gross earnings .............. $3,069,945 $2,818,431 
Gperating expenses ......... 1,556,015 1,418,076 
Net earnings ............. 1,513,920 1,400,354 
Other income ............... S TTO 11,160 
Total income ............. 1,522,700 1,411,614 
Interest, rental, taxes, etc.. 1,079,969 1,062,596 
Surplus for year.,.......... 442,731 348,918 
Dividends ................... DOLLS a 
SUTDIUS ssh ova weeded ved 181,494 348,918 
Previous surplus ........... 1,580,624 1,281,706 
Total surplus ............. 1,762,118 1,830,624 
Depreciation and losses res. 50,000 dU,0U0 
P. and L. surplus......... $1,712,118 $1,580,624 


Details of operating expenses com- 
pare as follows: 


1910. 1909, 

Maintenance of way and 

Structures ................ $141,831 $134,350 
Maintenance car equipment. 173,927 165,172 
Maintenance and operation 

power plant .............. 376,483 312,706 
Conducting transportation .. 663.313 605,095 
(General expenses ........... 96,323 103,548 
Loop operation and interest. 107,138 97,1405 

AOU” drae eap see heat D pa 1,556,015 1,418,076 
Ç 


SHAWINIGAN WATER & POWER. 
The Shawinigan Water & Power 
Company has issued its pamphlet re- 
port for the year ended December 31, 


1910. The income account compares 
as follows: 
1910. 1909. 

GEOSS raara o a A $991,029 $819,171 
Expenses ................... 127,386 118,048 
Net araeo o otne en Math pigk 863.643 701,128 
Interest — v6-054e a vs seca Geddes 456,387 379,816 
Balance .esed pede tees 407,255 321,307 
Dividends .................. 286,378 260,000 
PMU DUS): salt Gong ae Gaede den a ni 120,877 61,307 
Reserve fund ............... 85.000 60,000 
Surplus » si nvuievseceddad ued 35,877 1,307 


WEST PENN TRACTION. 

The West Penn Traction Company, 
which recently took over the West 
Penn Railways Company, reports for 
the year ended December 31, 1910, as 
follows: 


Gross receipts ...... 0... ee eee nae $2,042,000 
Div. on West. Penn. Ry. com. stock... 65,000 
Total rereipts ce oF ode ae Sands SOB a hee 2,107,002 
Expenses and taxes sesers erreren. 987,642 
Net Pa rungs 4.655 ok na a le one wae A wats ws 1.119.360 
VA CS Fre ie ge toeciict, dae hit bake ated eae EE A 673 004 
PUPDIUSS oo te ane 6a setae ae ale Ve ate ee ee 446,356 


Six per cent on the traction com- 
pany’s preferred stock would require 
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#97500, leaving a balance for the com- 
mon of $348 856. 

The net earnings are approximately 
an Increase of $34.4 per cent over last 
year. 


NARRAGANSETT ELECTRIC LIGHTING. 

The Narragansett Electric Lighting 
Company has issued its pamphlet re- 
port for the year ended December 31. 
1910. The income account compares 
as follows: 


1910. 1909, PQS, 

Gross eernings .. $1,215,795 $1,105,570 $10ns 2n4 
ENpenser oosa HNS STL 669,123 b45 00s 

Net earnings . 526,556 5262A 442.356 
Charges and depre- 

ciation „aana... 198,604 151,623 107.452 
SUrplus occu dew ee, eO2s, 28] 344.624 KDE Bes 
Dividends ......... 320,000 B20 008 320 000 

Surplus oo... 0.0.0. KN] 24,624 14,9053 

tFRqual to &.2 per cent on $4,000,000 Capital 


Stock as compared with 


A.B per cent on 
stock previous vear, 


Sane 
CUMBERLAND TELEPHONE & TELEGRAPH. 

The Cumberland Telephone & Tele- 
graph Company has issued its report 
for the year ended December 31, 1910. 


The income account compares as fol- 
lows: 


Tata, 1909. 
CEP OSS! Leora te a EAEE on $6, Ss97,08S1 $6,615,308 
Operating expenses ......... 3.594.410 3,579,440 
NEGE storage Haters og ee rece bran yy 3,002, 67) res Pe he 
Charges and taxes ......... oO. 42 DTU Ss] 
SUrpIuUS eect cat gh Bug & erases 2 407,268 2156,54 
Dividends aaaea aaa apaa 1.574.412 1,574.41? 
SUIS og Silk uy ae Pe SH ee och SOV Sb ONL. AGS 
Previous Surplus ............ 3,060, LOS 3,286,202 
Cret adj 8 nd eG Bite eae ee aes Ry « 100.530 
Total surplus ..........0.0, 4,802,024 3,969,168 
tEqual to 12.23 per cent earned on $19,680,150 


eapital stock, compared with 
earned on same stock last year. 


10.96 per cent 


AMERICAN TELEPHONE & TELEGRAPH. 

The American Telephone & Tele- 
graph Company reports to the New 
York Stock Exchange for the ten 
months ended October 31, 1910, as fol- 
lows: 


Dividends received .................... $14,125,908 
Telephone traffic ....0.0.0.00.0...00080. NSE S D DOE Li 
PRCT POST.  arerisece ra ia Gite ath Oey oy 74,207 


Interest and other revenue from as- 


sociated companies ..............6.. 9,413,199 
PUNE aeaea a ee a a S 14.938 
Total receipts soe dcew ei tices es enee S203 S82 
expenses, taxes, interest, etec.......... 11,481,908 
DUPDINS: Wendie g bee cade eet or ataat th 20,502,474 


CAPITAL TRACTION COMPANY. 

The annual report of the Capital 
Traction Company, of Washington, D. 
C., for the year ended December 3], 
1910, shows a surplus available for divi- 
dends of $820,598, equal to 6.84 per 
cent on the $12,000,000 capital stock, 
compared with 7.02 per cent on the 
same stock last year. The income ac- 
count compares as follows: 


1910. 1909. 

GVoss revenue wo... eee. eee, $2,226,150 $2,024,484 
Operating expenSes ......... 1,101,989 918,373 
Net revenue .............. $1,124,161 $1,196.111 
Other income a.so 14,518 29,294 
Total income .............. $1,138,679 $1,125,405 
Interest, taxes and renewals 318,081 290,026 
Surplus .. $890 598 pg 842,379 
a A Ge ee ee ee ee a ow EA ae eC wei, 
Dividends .................., 720,00) 720,000 
Surplus ooo. .....00000... $ 100,598 $ 122,379 
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CHICAGO TELEPHONE COMPANY. 
The Chicago Telephone Company 
has issued its report for the year ended 
December 31, 1910. The income ac- 


count compares as follows: 


Vole, 1909. 

(Frases Tevenwe ooo ol... $11.531,133 $9,907,450 
Expenses, repair and main- 

UEMA DEP ooa THO7T6 ORO TATR TAI 

Net revenue oaea r2,255,072 2, 220s 
Dividends os ee ats oe Somes oS ee 2, 160.P00 

Sure | 2233.2) es eeex ka BOT. | 60.708 

Equals ©35 per cent earned on $21,000,000 
capital steek. compared with 22 per cent 


hee ENE N 
hance. 

The falling off in average revenue 
per telephone in Chicago in toll ser- 
vice is attributed to the heavy increase 
in the number of low-priced telephones. 
An increase of 38,259 ’phones, of which 
31,364 were in the city and 6,895 out- 
side of the city, was the largest gain 
made in a single vear in the history of 
the company. The company’s employes 
now number 9,370 compared with 8,104 
a vear ago. 


EDISON COMPANY OF BOSTON. 

The report of the Edison Electric Il- 
lumination Company of Boston, for the 
month of January and seven months 
ended January 31, 1911, compares as 
follows: 


1911 1916 
January gross ..........00. $ 548.404 468.119 
Expenses o.....0.2..000.0 0085 210,364 an 
January net ssassn 358,110 252.954 
Seven months’ gross....... 3.034.713 LIRU 
Expenses ce eee ce ees 1,292,888 1,234.05 
Seven months’ net........ 1.741,825 1,459,154 


STONE & WEBSTER COMPANIES. 

The combined statements of earnings 
of electric railway, electrie lighting. 
gas and water power companies (thirty- 
one companies in all) under the man- 
agement of Stone & Webster, for the 
vear ending December 31, 1910. follow: 


Gross earnings oo... ee eee paN 
Operating expenses ..........50 eee ees rane 
Net earnings 24 pased ee ok Linge coe te Thee í 
a Bache E E E EE Ae eee ect 
Operating income ...........-. eee suas 
Interest Charges 2.0.0.0... ccc cece eee so 
Balance parca catnsnca aces a eae MRS peer 
Dividends paid ........ ccc cece eee ees 2.885, 16: 
SUPDUIS sk sath a ks ocean we eae eS 2,066,811 


Miles of equivalent single track op- 
erated, 1.092; passengers carried, 286,- 
943,000; total connected electric light- 
ing load equivalent to 16-candlepower 
lamps, 2,094,920; total commercial pow- 
er load approximately, 112,100 horse- 
power; total combined power-station 
capacity approximatelv, 185,800 horse- 
power, of which 84,400 horsepower 1S 
generated by water power. 


Earnings of the Western Electric 
Company for January, 1911, were 
slightly in excess of those for the same 
month last vear. The increase applies 
to both domestie and export trade. 
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New Electrical and Mechanical Apparatus and 


A Water Circulator with Electric 
Drive. 

A recent addition to the rapidly 
growing list of house auxiliaries which 
are designed to be operated from the 
electric lighting circuits, ‘is the Castle 
automatic circulator for use in hot- 
water heating systems. Although this 
device has been on the market for some 
time it has not been pushed to any 
great extent until recently, when it 
was taken over by the American Aux- 
iliary Heating Company, Boston, Mass., 
which is now putting it on the market. 

Although the eirculator may be oper- 
ated by a small gas engine or some 
other means, by far the best method of 
driving this apparatus is by means of 
an electric motor, and it is therefore 


Appliances. 


in a by-pass line in parallel with the 
hot-water return main. An automatic 
balanced valve is set at the junction of 
the discharge side of the by-pass and 
the return main. When the circulator 
is in use the force of the current of 
water passing through the by-pass 
causes this valve to rise and take up a 
position shutting off the main return 
line. When the propeller is stopped 
natural circulation is resumed and the 
water passing along the main return 
pipe forces down the automatic valve 
and thus shuts off the by-pass. This 
device is peculiarly automatic ìn its 
action, the only operation required to 
start and stop the machine being that 
of starting and stopping the motor. 
The advantages obtained by the use 


MOTOR- DRIVEN 


INSTALLATION OF WATER CIRCULATOR. 


particularly applicable in buildings 
which are equipped for electrie light- 
ing. 

The circulator is manufactured in 
three sizes, which are operated by one- 
eighth, one-fourth and one-half-horse- 
power motors, respectively. The ac- 
companying euts show an electrieally 
driven water circulator, belt con- 
nected. It is more usually operated 
by means of a belt as the slippage pos- 
sible in starting up is of advantage in 
prolonging the usefulness of the motor, 
although where eare is exercised it is 
easily possible to start a direct-eonnect- 
ed set without doing damage to the 


motor. 
Both direct and alternating-current 


machines are supplied for this service 
according to the character of the cur- 


The eirculator proper 


of the circulator are numerous. By its 
use a hot-water system ean be made as 
Hexible and quick heating as steam. 
No longer is the heating system depend- 
ent for a head necessary to cireulate 
the water upon a difference of temper- 
ature between the supply and return 
lines. With the positive mechanical 
eirculation possible with the Castle eir- 
eulator the returns are within a few 
degrees of the supply lines, according- 
Iv. it is not necessary to heat the former 
through a great range of temperature 
in order to bring the temperature up to 
the proper point for distribution to the 
radiating surfaces. Instead of shovel- 
ing on coal to meet a sudden drop in 
temperature, if is only necessary to 
touch the button and start the motor 
going to insure a rapid distribution of 
heat throughout the system. Thus, the 
heater may be operated at all times with 


a steady moderate fire which will in- 
sure complete burning of the coal and 
a consequent diminution of waste. A 
saving of from 25 to 30 per cent in the 
vearly coal bill is not at all unusual. 
and opposed to this, the amount of 
power required for operating the small 
motor of the circulator, which runs 
only a part of each day, is very small. 

In greenhouses where a steady mild 
heat is absolutely essential the circu- 
lator, it is said, has met with universal 
success and has been particularly efti- 
ecient in solving heating problems due 


to poor layouts. It is particularly true 


of hot-water systems that proper pipe 
sizes, pitch and position and number of 
turns must be carefully attended to if 
proper circulation ts to be attained. In 


awmiRican 
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WATER CIRCULATOR 


numerous eases, Where suftieient care 
has not been exercised, an unsatisfac- 
tory system has been changed into a 
successful and eeonomieal installation 
by means of the circulator. 

This device offers one more field of 
usefulness for the small eleetrie motor 
and is another striking example of me- 
chanical devices depending almost en- 
tirely for their suecessful operation on 
the assistance of electricity. 

Bia, a s 
Eliminating Smoke. 

The problem of burning coal in large 
quantities in power plants located 
within the city limits without produe- 
ing smoke is beeoming a very serious 
matter in view of the strenuous en- 
deavors being made by municipalities 
everywhere to insure cleanliness and 
more healthful conditions by the sup- 


pression of smoke. So insistent has be- 
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come the demand that great quantities 
of black soot should not be allowed to 
sully the beauty of public buildings 
that many cities have passed stringent 
smoke laws and provided a staff of in- 
spectors to insure their enforcement. 

The power-house man, whose duty it 
is to furnish steam as efficiently as- pos- 
sible and with the cheapest coal with 
which the desired results can be ob- 
tained, has found it necessary in very 
many cases to make heroie efforts to 
meet the demands for smokelessness 
without the expenditure of a prohibi- 
tive amount in equipment. 

In this connection, the suecess of the 
Cleveland Street Railway Company, of 
Cleveland, O., in mitigating the smoke 
nuisance in its Cedar Avenue Station 
is particularly noteworthy. This power 
house, being located in the residential 
section of Cleveland, was in position 
to make itself unusually obnoxious by 
the production of smoke, and not only 
was the Company faced with the prob- 
lem of eliminating the smoke produc- 
tion, but it was also necessary to in- 
crease the capacity of the plant. 

The boiler equipment consists of 
Stirling and B & W water-tube boil- 
ers ‘and the fuel used was a low-grade 
Ohio coal which smoked excessively. 
After considering the matter it seemed 
that one of three possible methods 
should be adopted. First, by burning 
a high-grade coal to obtain greater 
capacity with less smoke; second, by 
installing additional boilers; third, by 
installing gravity underfeed stokers 
under the original boiler equipment. 
From preliminary figures it appeared 
that the most economical method would 
be the third and in order to obtain 
proof of this, a trial installation of one 
Taylor Gravity Underfeed stoker was 
put in another power station belonging 
to the Company. 

After this stoker had been in use sev- 
eral weeks it was found that its opera- 
tion was smokeless at practically all 
loads and all grades of fuel. It was 
then thoroughly tested as to capacity 
and efficiency and the results were so 
satisfactory that three Taylor stokers 
were ordered for the Cedar Avenue 
power house and have been recently 
installed there. 

The success of this type of equip- 
ment in eliminating the smoke nuisance 
is due to the fact that, instead of at- 
tempting to do away with the smoke 
after it has been formed, the design is 
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smoke. 


such that proper chemical reactions are 


assured to prevent the formation of 
By feeding the coal underneath 
the fire bed and gradually distilling the 
green fuel, the volatile hydrocarbons 
combine with a sufficient amount of air 
and are burned smokelessly in the hot- 
test zone of the fire; the production of 
smoke is thus ciminated. Overload ea- 
pacity at high efficieney is made possible 
by the correlation of air and coal sup- 
ply in proper proportions. Accordingly, 
the limits to which this type of stoker 
may be driven are the limits of power 
of the fan engine whieh produces the 
forced draft and at the same time oper- 
ates the stoker mechanism. 
—— + — OC 
High-Tension Condenser-Type Ter- 


minals. 
A new type of terminal for high-ten- 


CIRCUIT-BREAKERS EQUIPPED WITH CON- 
DIENSER-TYPE TERMINALS. 


sion apparatus has recently been devel- 
oped by the Westinghouse Electric & 
Manufacturing Company, utilizing a 
principle not used for this purpose be- 
fore. 

The terminal is constructed of alter- 
nate concentric insulating and conduct- 
ing layers., forming a series of von- 
densers which serve to make the distri- 
bution of potential stresses in the 
insulating material uniform and thus 
increase dielectric strength of the ter- 
minal. As a result a much smaller ter- 
minal ean be used for a given voltage 
with a corresponding saving in cost of 
the entire piece of apparatus and a 
gain in dependability under conditions 
of abnormal stresses due to surges, 
hghtning and similar causes. 
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bushing in the tank. 
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It can be readily seen that any ter- 
minal passing through a metal tank 
forms In effect a curved condenser, the 
plates of which are the surface of the 
terminal and the surface of the hole or 
The insulation 
between the two is the dielectric of a 
condenser and is subject to all the con- 
ditions affecting such a dielectric. It 
can be shown both mathematically and 
experimentally that the static stresses 
in the dieleetrie of a curved condenser 
are not uniform throughout the thick- 
ness, but are greatest near the inner 
surface. Therefore the thickness of 
the insulation must be made such that 
the inner layers will not be subjected 
to dangerous stresses, which result in 
the outer layers being thicker than nec- 
essary. Looking at the matter in an- 
other way. if the insulation is designed 
for a certain voltage per inch of thick- 
ness, there will be danger of break- 
down due to the higher stresses near 
the inner surface. For low voltages 
the unnecessary thickness of insulation 
is not important, but for voltages of 
70,000 and over the ordinary insulator 
heeomes so large as to necessitate an 
increase in size of the entire apparatus. 

By interposing the metal layers, the 
difference in diameters of the plates of 
each condenser is reduced and the dis- 
tribution of the potential made more 
uniform, which results in a saving of 
unnecessary thickness of insulation. An 
idea of the saving effected can be had 
by a comparison of two terminals de- 
signed and tested for 200,000 volts. An 
ordinary bulk-type terminal for this 
voltage is about nine feet in length and 
sixteen inches in diameter, including 
insulation. A condenser-type terminal 
for the same voltage is seven feet in 
length and,four inches in diameter, the 
volume of the former being eight times 
the latter. 

The condenser-type terminal is con- 
structed by winding the successive lay- 
ers on a central outlet tube. The in- 
sulating layers consist of a special 
grade of paper wound under pressure 
and cemented and pressed together into 
a solid mass without weak spots. On 
each thickness of insulation is wound 
a layer of metal foil. The layers are 
so finished that each is shorter than 
the one beneath it, thus tapering the 
terminal and providing a creeping sur- 
face hetween successive conducting lay- 
ers. The creeping surfaces on the end 
projecting into the air are, naturally. 


tion of cireuit-breakers, included 
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larger than those at the end submerged 
in oil. A heavy metallic flange is fast- 
ened to the outside of the terminal to 
serve as a support for mounting it in 
the tank. 

The accompanying illustration shows 
a 60,000-volt oil circuit-breaker equip- 
ped with condenser type terminals. 
The Westinghouse Electric & Manufac- 
turing Company supply these terminals 
with all high-voltage transformers, cir- 
cuit-breakers, electrostatic voltmeters 
and similar apparatus. 

Pe okt EA 
New Types of Motor Starters. 

The two types of motor starters 
shown in the accompanying illus- 
trations are being placed on the mar- 
ket by the Union Electrie Manufac- 


FIG. 1.—DRUM-TYPE STARTER 


turing Company, Milwaukee, Wis., to 
meet the demand for sueh apparatus 
which has been created by the inereas- 
ing use of electric motors in industrial 


establishments. 
In Fig. 1 is shown a drum-type 


‘starter for two and three-phase squir- 


rel-cage alternating-current induction 
motors. Jt is designed to prevent 
the blowing of fuses or the opera- 
in 


the motor circuit to protect the motor 


during the period of starting the mo- 
tor. The object is accomplished by 
providing the starter with a starting 
position, a running position and an in- 
termediate or off position, and arrang- 
ing the switch handle from the off po- 
sition to the starting position before 
the handle can be moved to the run- 
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ning position, and also to prevent the 
handle being left on the starting po- 
sition. 

In the starting position the fuses or 
other protective devices are short-cir- 
cuited and are not included in the cir- 
cuit until after the motor has started 
and the handle has been moved to the 
running position, thus protecting the 
fuses or devices from the excessive 
overloads due to starting. 

The motor-protecting fuses are en- 
closed in the starter case with the con- 
tacts and are easily accessible by re- 
moving the cover. This construction 
provides a starter well adapted for use 
in woodworking and other plants, as 
all circuits are made and broken with- 
in the tight casing, thus eliminating 
danger of fire. In iron-conduit wiring 
the tubes can be extended directly into 
the, case. 

The parts are strong and durable 
and the construction is such that wear- 
ing parts are easily renewable. 


MOTOR STARTER WITH UNDER- 
LOAD RELEASE. 


FIG 2. 

In Fig. 2 is shown a Union motor 
starter with underload release. The 
resistance ease is formed of sheet metal 
and is of the ventilated flame-proof 
type and meets all of the requirements 
of the trade and the insurance eom- 
panies. 

The construction 1s such that while 
the interior of the ease is perfectly ven- 
tilated it is impossible for flame or 
molten metal to pass out of the case in 
the event of the destruction of the re- 
sistence through excessive overload. 

The resistance tubes are insulated 
from the case by porcelain pieces which 
are so formed as to ventilate the in- 
terior portions of the case and also the 
interior of the resistance tubes. 

As the resistance case and all parts 


on front of the marhleized slate 
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are formed of sheet steel and brass, 
the liability of breakage during ship- 
ment or while in use is reduced to a 
minimum. 

The starters are designed to prevent 
the lever from being left on any inter- 
mediate segment. The lever is adapted 
to be moved from the ‘‘off’’ position 
to the full ‘‘on’’ position and when in 
the full ‘‘on’’ position is held by the 
magnet as long as the magnet is ener- 


gized. ETE 


The Family Motor. 

The wide-awake central-station so- 
licitor would have little diffculty in in- 
ducing every housekeeper in his terri- 
tory, living in a wired house, to use 
electric-motor drive for every kind of 
work that it will satisfactorily per- 
form, if it did not require a consider- 
able outlay for motors and motor- 
driven devices. Indeed, he would be 
able to bring in contracts for wiring 
by the score. 

The total cost of power for sewing. 
washing and wringing, mangle iron- 
ing, chopping meat, grinding coffee 
and polishing silver, would be a sum 
that almost any housekeeper would be 
willing to pay for a few hours more to 
call her own, or for being able to take 
a more independent stand on the ser- 
vant question. | 

Electricity has advanced far enough 
now to give her the opportunity she 
has longed for, but for the woman liv- 
ing in a moderate-sized house and on a 
moderate income, the question of initial 
cost of all the appliances she would 
like to have and hopes sometime to 
possess, makes her hesitate. 

The problem of operating many de- 
vices by a single motor has received 
much thought, and many solutions 
have been offered. The problem is 
somewhat complex, sinee the different 
machines require different amounts of 
power and must operate at different 
speeds; for example, washing machines 
and ice eream freezers must operate 
usually at speeds below 100 revolu- 
tions per minute, sewing machines at 
600 revolutions per minute; polishing 
wheels at from 1,700 revolutions per 
minute upward. 

J. Steiner of the Steiner Manufac- 
turing Company, St. Louis. Mo.. has 
devised a method whereby one motor 
may be used to drive successively the 
washing machine, the wringer, the 
ironing machine, the ice-eream freezer, 
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the sewing machine, the coffee grind- 
er, the meat chopper and the buffing 
and grinding wheel. This method is 
working out very satisfactorily, and 
the one motor is doing the work for- 
merly requiring several, thus reduc- 
ing the first cost of the equipment 
without causing any increase in the 
eost of running. The Steiner outfit 
consists of an adjustable stand on 
which the motor is mounted and belted 
to a short three-speed counter shaft, 
from which the machine to be driven 
may be connected by belt or through 
a worm gear for further speed reduc- 
tion. The equipment provides means 
for driving all of the machines pre- 
viously mentioned and many of the 
machines themselves may be 
chased with the motor. 


pur- 


—eo 
The Fort Wayne Rock Drill. 

The Fort Wayne Type “A” electric 
rock drill is the result of several years 
of development and testing under the 
most. severe and unfavorable conditions 


VIEW OF ROCK DRILL SHOWING MECHANISM. 


of actual working operations. Con- 
trasted with other designs making use 
of flexible shafts, solenoids, springs and 
other complicated devices, the Fort 
Wayne drill is unusually simple; con- 
sequently it is made exceedingly rugged 
and effective. 

The drill is of the rotary hammer 
type, operated by an electrice motor 
which is mounted on the frame of the 
drill proper. The mechanism of the 
drill consists of two parts, a revolving 
helve containing the hammers, and the 
chuck mechanism for holding and ro- 
tating the drill steel. An idler is con- 
veniently arranged in connection with 
the flexible belt between motor and 
drill, which provides a means of regu- 
lating the speed of the drill. Thus all 
the advantages of hand drilling are 
obtained without the disadvantages 
usually incident to machine drilling. 
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The drill steel is held in the chuck by 
means of several spring-steel plates. 
When not striking rock, the blow from 
the hammer is absorbed by these buffer 
plates, which also retain the steel in 
the chuck while backing out of deep 
holes or in broken and uneven ground. 

The drill casing, striking mechan- 
ism, chuck and buffer plates are all sim- 
ple and very substantial. The floating 
hammers in the helve are of special 
steel and are completely cushioned by 
air chambers so that the jar of the im- 
pacts 1s reduced to a minimum. 

The drill steel cannot be jammed 
into a fissure or a cleavage crack as a 
result of several conditions. Should a 
fissure be encountered the buffer head 
prevents the drill steel from being 
plunged forward. The drill steel is not 
reciprocating and before it can be fed 
far enough into a fissure to wedge, it 
has hammered for itself a square shoul- 
der or face, due to the rapidity of the 
blows in connection with the constant 
and positive rotation of the drill steel. 


The resultant effect approaches that of 
boring. 

Another point of excellence in the 
Fort Wayne drill is the simple method 
employed for the removal of cuttings 
from the hole being drilled. <A special- 
ly designed steel, developed by the en- 
gineers, removes the cuttings by a bor- 
ing action and does away with the use 
of hollow drills or water under pres- 
sure. Thus the big item of pressure sys- 
tems, including tanks, hose, water 
lines, ete., is eliminated, to say nothing 
of the cost of maintenance and incon- 
venience incident to such systems. 

While these drills are ordinarily used 
in a horizontal position, they can be 
used in any position and will drill holes 
at any angle. 

The ease with which power ean be 
transmitted throughout the workings 
by wire and the rapidity with which 
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the lines can be changed enables the 
operator to advance his work more rap- 
idly than could be done when using 
other types of drills. 

A comparison of tests of the Type 
“A” drill and air drills shows that the 
former requires from 1.5 to 2.0 horse- 
power, iuelnding transmission loss, 
while an average air drill requires from 
12 to 18 horsepower for the same work. 
This is due to the design of the drill, 
the much greater efficiency of the elec- 
trie motor and the small loss in trans- 
mitting power to the drill. 

The simplicity and ruggedness of de- 
sign of the Type ‘‘A’’ drill is a guaran- 
tee of low maintenance cost. 

The drill ean be operated with either 
alternating or direct-current motors 
and since the motor is entirely inde- 
pendent of the drill the ehange from 
one to the other is easily made. 

Solderall. 

Recently there has been introduced 

on the market a new form of solder 


ROCK DRILLE. 


which is attracting great attention ip 
electrical and kindred lines. This 
solder consists of a very finely pulver- 
ized tin solder combined with a spe- 
cial non-corrosive flux made into paste 
form, and put up in convenient col- 
lapsible tubes. It is known as ‘‘Solder- 
all’’ and is convenient in handling, be- 
ing complete, ready for instant use. 
All that is necessary when using it is 
to squeeze a little from the tube on 
the parts to be joined and the appli- 
cation of heat will make a perfect job. 
For joining wires and small work, at 
ordinary match can be used with suc- 
cess; for larger work, a hot iron or 
torch is recommended. ‘‘Solderall”’ 
may be carried around in the pocket. 
It does away with waste, and as it can 
he directly applied to the part where 
the solder is needed it gives a good 
finish. 
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Current Electrical News 


GREAT BRITAIN. 
(Special Cerrcspondence.) 


Loxpox, FEBRUARY 11.—An interesting development of the 
application of electricity to the textile trade is arnounced. Messrs. 
Frears, Lord, & Brother are building a new weaving shed at Darcy 
Lever, Lancashire, which is to be electrically equipped throughout 
on the individual-drive system, each loom having its independent 
motor. Full tests lasting over many weeks were carried out with 
the loom motors of two firms, and the order for 510 one-half- 
horsepower and 175 three-quarter-horsepower. loom motors was 
placed with Siemens Brothers Dynamo Works, Ltd. fifty-cycle, 
three-phase current at 200 volts will be supply by the Lancashire 
Electric Power Company, which will provide a substation for the 
purpose of transforming the high-tension supply down to the re- 
quired pressure. This is, [ believe, the first individual loom drive 
of any size in this country, though the system is extensively adopted 
on the Continent, where a single firm has supplied over 13.000 mo- 
tors for the purpose. 

The system of telephoning with moving trains devised by H. 
V. Kramer, and known as the Railophone is to be installed on the 
Stratford-on-Ovon & Midland Junction Railway before the Shake- 
speare Festival in April. 

The large power scheme which is being developed for the 
supply of electric power in Bombay, India, has made some develop- 
ment during the past few weeks, a contract having been let to 
a London firm of contractors for the hydraulic portion of the works. 
A London firm of consulting engineers has the electrical portion 
of the undertaking in hand. The area of the lake from which 
the supply will be taken is 1,697 acres and the water Storage 2,560,- 
000,000 cubic feet. From the reservoirs the water will flow in an 
open duct a distance of four miles, the power station being at 
Khopoli. There will be four 11,000-horsepower turbines of the Pel- 
ton-wheel type, the transmission voltage being 80,000. Steel towers 
are to be adopted for carrying the cables. June, 1913, is given as 
the date when the scheme will be in operation. The prospective 
requirements of the Bombay mills are put at 100,000 horsepower. 

A conference is to be held in London on February 27, to 
discuss the question of present telephone rates. As the Post- 
master General has declared that he will say nothing upon the 
subject until after the valuation of the National Telephone Com. 
pany's plant is completed. it would seem that the conference will 
not gain much at present. 

At the annual dinner of the Institution of Electrical Engineers 
this week. S. Z. de Ferranti, the president, made some strong 
comments upon the manner in which the intrusion of municipalities 
into the electrical industry in this country has retarded progress. 
and pleaded for a competition of excellence and not one of price. 
It was this, he said, that had developed the electric supply indus- 
try in our colonies and abroad, capitalists and manufacturers re- 
ceiving better treatment outside England. 

According to cables from Denmark, a new English company 
is to be formed to work the Poulsen wireless telephone and tele- 
graph patents in this country. 


WESTERN CANADA. 


(Special Correapondence. ) 
Winxniprec, CaN., FEBRUARY 18.—At Southey, Saskatchewan. a 


rural telephone company is now being organized and construction 
of pole lines will start as soon as weather permits. Rev. J. W. 


_ Graves is interested. 


Announcement was made a few days ago that the British 
Columbia Telephone Company now has over 20,000 telephones in 
operation in British Columbia. Plans for the year include the in- 
Stallation of at least another 2,000 telephones. 

The City Council of Winipeg has sanctioned the plans of the 
Winnipeg Electric Company for the construction of a number of 
branch lines in the city. Plans call for a new loop line con- 
necting the northern and southern portions of the city. So far 
the company has not come to any agreement with the municipality 
of St. Vital for a suburban line from Winnipeg. The matter is 
still being discussed and an agreement is expected shortly. Wil- 
ford Phillips is general superintendent of the company. 

The E. B. Reese Engineering Company of Chicago has made 
a contract to supply the City of St Boniface, Manitoba, with light and 
power. Several companies negotiated with the city and it was 
after lengthy controversies between friends of the various inter- 
ests that the agreement was signed. The company will generate 
its power on the Winnipeg River which will necessitate the con- 
struction of a transmission line some fifty-five miles in length, 
The price contracted for power is $18.00 per horsepower per year, 
starting December 31, 1912. The company is capitalized at $5.- 


000,000, and is represented by R. R. Muir, of Winnipeg, Manitoba. 

At a meeting of the stockholders of the Saltcoats District 
Telephone Company which operates a telephone system in and 
around Saltcoats, Saskatchewan, it was decided to sell all that por- 
tion of the system lying beyond the town limits. A committee has 
been appointed to negotiate with the provincial government with 
that object in view. 

The Calgary Power & Transmission Company, which is erect- 
ing a power plant at Kananaskis, Alberta, announces that it will 
be in a position to supply Calgary with power by Aprli 1 of this 
year. The municipal plant being erected by Calgary on the Bow 
River will be put in operation on March 1 so there will be com- 
peting supplies for Calgary in the immediate future. 

The Saskatchewan Government has arranged for the construc. 
tion of a long-distance telephone line at once between Biggar and 
Saskatoon. 

With a capital of $500,000 the Moosejaw Street Railway Com- 
pany has been incorporated to build a street railway system in 
and about the City of Moosejaw, Saskatchewan. The promoters 
and provisional directors promise that work will be started at 
once. A. H. Dion, N. J. Ker and D. R. Street, all of Ottawa. 
Ontario, are named as the provisional directors. 

The civic authorities of Edmonton, Alberta, have applied to 
the Dominion Government for power rights. In all 60.000 horse- 
power is asked for and the scene of development is Grande Rapids 
to the north of the city. Preliminary estimates show that the 
cost of the undertaking will be over $2,000,000. It is suggested 
that owing to the large amount of power available that the prov- 
ince develop the site and supply electrical energy to the cities and 
towns of Northern Alberta. At the next session of the Alberta 
Parliament the matter will be discussed. 

The Winnipeg Electric Company has let the contract for its 
new power station in Winnipeg. Manitoba. It will have a max- 
imum capacity of 17,000 norsepower and will be completed this 
summer. The generator will be driven by Curtis turbines and the 
equipment will be installed in four units. The Canadian General 
Electric Company will supply the machinery. 

After looking over the system carefully the directors of the 
Northwestern Telephone Cqmpany, which owns and operates the 
telephone system in Saskatoon, Saskatchewan, the directors de- 
cided either to sell the plant to the provincial government or to 
greatly improve and extend it. J. C. Drinkle is managing director. 

The Kaministiquia Power Company, which has a plant in 
the vicinity of Fort William, Ontarlo, has decided to spend $250.- 
000 this year in enlarging its plant which is now working to ca- 
pacity. Plans are being prepared and work will start as soon as 
possible. K. 


COMMISSION NEWS FROM NEW YORK. 


(Special Correspondence. ) 


A proposition for the construction, equipment and operation 
of a comprehensive municipally-controlled rapid-transit subway sys- 
tem has been submitted to the Public Service Commission by Dr. 
Joseph Caccabajo and Marshall W. Brown, engineers. The new 
proposal covers each of the five boroughs embraced in Greater New 
York. The proposal includes the triborough route with certain 
modifications, the Fourth Avenue subway route with its extensions 
in Brooklyn, the Richmond Borough route under the Narrows from 
Brooklyn to Staten Island, the Lafayette Avenue route with exten- 
sion to Jamaica, and the new loop and tunnel to Fourteenth Street, 
Manhattan, through Bushwick Avenue and North Seventh Street. 
and Utica Avenue and other extensions in Brooklyn and extensions 
over the Queensboro bridge to Flushing. and the east and west 
Bronx extension to Lexington Avenue line. In addition, certain 
routes in Manhattan are provided in the new proposition. This 
includes the Second Avenue line, which the city may take at its 
option, making a part of the general plan. 

The debt limit of the city will not be encroached upon and 
the city may take hold of the entire system at any time without 
embarrassment to its finances. 

The company agrees to obtain money as needed for the con- 
struction and equipment of the various routes by selling preferred 
stock at a price which will net its par value to the treasurer of 
the company, which stock shall obligate the company to pay five- 
per-cent cumulative dividends for the four years of construction 
and equipment, of the first year of operation and thereafter ten- 
per-cent cumulative dividend. 

The Public Service Commission, Second District. has had 
under consideration an application by the Geneva-Seneca Electric 
Company to purchase the electric plant of J. Q. Howe's Sons at 
Phelps, N. Y., and a further application for approval of agreement 
of consolidation proposed to be entered into by and between the 
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Geneva-Seneca Electric Company and the Wayne County Gas and 
Electric Company. 


Hearings have been had, and after investigation the Commis- 


Sion has given preliminary consent to the consolidation of these 
several properties. 
The Geneva-Seneca Company supplies electricity in the city 


of Geneva and villages of Seneca Falls and Waterloo. 

The Wayne County Gas & Electric Company operates in 
the villages of Palmyra, Clyde. Newark and Lyons and supplies 
gas and electricity in each of these places, except in Clyde, where 
electric service only is furnished. 

A complaint has been directed against the Upper Hudson 
prices for electricity. Jt 
is stated that the rate charged for commercia] lighting in Cox- 
Sackie is fifteen cents maximum and a minimum monthly charge of 
$1.00, and for street lighting, $19.00 per are lamp of twenty-five 
candlepower per year on the moonlight schedule. The complain- 


has offered to furnish street lights to 
of Ravena for $13.00 per lamp of thirty-two candlepower per an- 
num, to burn all night long every night from dusk to dawn. 


COMMISSION NEWS FROM MISSOURI. 


(Special Correspondence. ) 


It is reported that the North American Company has obtained 
control of the Mississippi River Power Distribution Company 
which is to transmit power from Keokuk, lowa., supplying the 
United Railways Company and the Union Electric Light & Pow- 
er Company of St. Louis. These are both North American prop- 
erties and this arrangement will make their relations with the 
Power Company closer than before. In this connection it is un- 
derstood that the Union Electric Light & Power Company has 
taken over from the Laclede Gas Light Company the latter's 
contract with the Water Power Company for 4,000 horsepower, 
which contract runs for a period of ninety-nine years. This con- 
tract was made when the Laclede Gas Light Company was con- 
trolled by the North American Company. The Laclede Company 
has since decided to build its own power plant. which is at pres- 
ent under construction, located on the river at the foot of 
Mullanphy Street. 

This additional contract gives the Union Company a ninety-nine- 
year contract for 64,000 horsepower with the Mississippi River 
Power Distribution Company. 

The Public Service Commission of St. Lovis., appointed in the 
Spring of 1909, has filed its report with the Municipal Assembly 
covering the investigation of the rates of the Union Electric Light 
& Power Company. This report is accompanied by an ordinance 
presented both to the House of Delegates and the City Council. 
fixing the maximum rate per kilowatt-hour at nine and one-half 
cents instead of twelve cents, the present rate. The ordinance 
also provides for filing with the Public Service Commission within 
six months after the approval of the ordinance, a complete printed 
schedule of rates to go into effect thirty days after being filed. 
It provides that meters shall be furnished free, but a maximum 
charge of $2.00 for the cost of installation is allowed. The above 
maximum rate includes free lamp renewals. The ordinance makes 
violation of its provisions a misdemeanor and provides a fine of 
not less than $50.00 nor more than $500.00 for each offense. It 
also covers the testing of all meters by the supervisor of city 
lighting. the fee of $1.00 for this service to be paid by the con- 
sumer if the meter is found correct within three per cent or slow, 
and to be paid by the company if the meter is found fast. The 
bills to be adjusted at once in accordance with the meter test. 

The maximum rates are based upon a depreciation charge of 
five per cent and a net return of eight per cent above the depre- 
ciation charge on the appraisal valuation of the company’s prop- 
erty as determined by the Public Service Commission. The ap- 
praisal value of the property is placed by the Commission at 
$17,857,000. which is nearly $10.000.000 below the valuation placed 
upon the property by the company's engineers. One of the large 
items regarding which the Commission end the company’s engi- 
neers have differed is that of real estate, which the Commission 
has estimated as $700,000, while the company’s estimate, based on 
the valuation of competent real-estate experts of the city is $3.- 
450,000. The items of organization expenses, the cost of engineer- 
ing, and the cost of building up the business are all items that 
have been estimated very much lower by the Commission than 
the valuation placed on them by ihe company. The Commission 
takes the position that the present maximum rate is too high. 
working a hardship upon the small consumer, and that some of 
the larger customens are being served at a rate that is too low 
and below a reasonable cost for the service. The Commission 
also criticises the present system of Bluarantees used by the 
company, on which the minimum monthly charge js based, this 
Working a hardship in some cases. as claimed by the Commission, 
so that the consumer pays more than the present maximum rate 
of twelve cents per kilowatt-hour. The company, however, is 
given credit for taking stens to correct this evil of its own accord. 
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LIGHTING AND POWER. 


(Special Correspondence. ) 
MENNO. S. D.—A franchise for an electric light plant has been 
granted to Peter A. Orth. 


SNYDER, OKLA.—This city is about to vote on the issuance of 
$25 000 in electric light bonds. 


FAIRVIEW, KANS.—Bonds to the amount of $3,500 have been 
voted here for an electric light plant. 


FARMINGTON. MINN.—Mr. Larson has applied to the council 
for a franchise to install an electric light plant. C 


MOBRIDGE, S. D.—Smith & Hill have applied to the council 
for a franchise to install and electric light plant. C. 


WHITE HALL, ILL.—J. W. Whitlock of this city has pur- 
chased the electric light plant at New London, Mo. Z 


BOLEY, OKLA.—The Boley Light @ Power Company has filed 
notice of an increase of capital stock from $5,000 to $20,000. 


ENDEAVOR, WIS.—The new lighting plant which is being built 
here is well under way and will be completed in a short time. 


HUMESTON, IOWA.—It is proposed to take a vote on grant- 
ing a franchise for the installation of an electric light plant. C. 


NAPLES. TEX.—M. H. Sullivan, Jr., and Chas. E. Grant are 
making preparations to erect an ice and light plant in this city. 


VIRGINIA. MINN.—The City Council has been petitioned to 
purchase the electric light plant and water plant or build a AN 
one. : 


JACKSONVILLE, FLA.—The Jacksonville Electric Company 
is planning the construction of a power plant and pier to cost 
about $450,000. 


ANDERSON, IND.—The City Clerk reports that the earnings 
of the municipal electric plant for last year amounted to $99,002 
and the expenditures amounted to $45,587. S. 


CALGARY, ALTA.—City Electrician O'Brien has petitioned the 
council for an appropriation for the improvement of the city light- 
ing service. C. 

MANISTEE. MICH.—On April 3 the voters will consider the 
proposition of voting $90,000 for the purpose of erecting a munici- 
pal lighting plant. 


FREEPORT, ILL.—The Rigway Electric Company, and Baum- 
sarten & Barnes Electric Company have purchased the property 
of the Union Electric Company. 


DALLAS, S. D.—The Council has granted the Dallas Light, 
Heat & Power Company a franchise to construct and operate an 
electric light and power system. 


CYNTHIA, IND.—A municipal electric light plant is being 
erected here, and $4,000 in bonds have been issued to meet the cost 
of construction work and equipment, 


AUBURN, CAL.—The Placer County Board of Supervisors has 
approved ot the plans of the Pacific Gas & Electric Company for 
the lighting of the Newcastle lizhting district. 


SANDOVAL. ILL.—Theo Fisher. of Greenville. has been 
&ranted a franchise to operate an electric light plant here. A new 
plant is to be completed within eight months. Z. 


FREEPORT. ILL.—The Ridgeway Electric Company and the 
Baumgarten & Barnes Electric Company have purchased the elec- 
trical business of the Union Electric Company of this city. Z. 


LENOIR, N. C.—It is said that the electric drive will be uti- 
lized by the Lenoir Chair Company as power for operating its 
new factory to replace the old one burned. L. 


BOURBONNAIS, ILL.—The Kankakee Gas & Electric Com- 
pany has asked for a new franchise in the village and also seeks 
a contract for lighting the streets of the municipality. Z. 


TACOMA, WASH.—Work has been resumed on the Lake Tapps 
power plant, which was started some time ago by Stone & Webster. 
On injunction by the county caused the work to be interrupted. 


STATESVILLE, N. C.—The Southern Power Company has’ 
cut in a second transmission line to this city via Gastonia and 


Hickory, making two lines which are now furnishing power to this 
place. L. 


VALE, ORE.—The city will ina short time be connected with 
the lines of the power plant of the Telluride Power Association on 


the Malad River. The Malad River plant will be completed in 
March. 


CLEVELAND, O.—The Whitney Power Company has been 
incorporated with capital stock of $50,000. The incorporators are 
Donald McBridge, T. M. Kirby. Ellis R. Diehm, C. Cowne Owens. 
and W. B. Whitney, Z. 


EANNIBAL, MO.—The total cost of the enlargement of the 
electric light plant in Hannibal, which will be commenced soon 
will probably be $35,000, according to James P. Hinton of the 
board of public Works. 


BARRY. ILL.—The Barry Electric Light & Power Company 
has been organized by local interests. The officers are: President, 
Fred Frike: vice-president. W. I. Klein: secretary, A. R. Weeks; 
treasurer, John Weber. 
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lamps on Bennett Avenue was recently commenced. Ornamental 
lamp posts, four to a block, are to be used in connection with the 


100-candlepower tungsten lamps. 


BRIDGEPORT, ILL.—The Bridgeport Light & Power Company 
has been incorporated with a capital of $25.000 to furnish current 


for light, heat and power. The incorporators are R. D. Donnelly. 
W. E. Beyhan and V. H. Lytle. 

SUMTER, S. C.—The plant and interests of the Sumter Ice, 
Light & Power Company have been sold to Philadelphia capitalists 
and although the consideration has not been made publte a well 
authenticated report puts it at $150,000. 

IMBODEN, ARK.—A lease on the electric lighting plant at this 
place has been secured from the People’s Bank by J. Y. Philpot, 
who will begin the operation of the same at an early date. Imboden 
has been without lights for the past two months. I. 

PEORIA, ILL.—Walter J. Spurck is active in a movement to 
have an ornamental lighting system installed from the Illinois 
River to Glen Oak Avenue. He proposes to have the property 
owners pay for the lamps and the city furnish the power. Z. 


RICHMOND, VA.—Before the Committee of Electricity of the 
Council of this city, Alderman Bennett has secured a favorable 
report on his proposition to expend the sum of $9,000 to $15.000 
per city block for ornamental lights to be built west from Broad 


Street to Elba station. L. 
OGDEN, UTAH.—The construction of an electric generating 
station is being contemplated, although it is not decided whether 
steam or hydraulic power will be used. Already $20,000 has been 
guaranteed by local business men. and it {s said that there is 
$1,000,000 behind the project. 
SAUK CENTER, MINN.—Appropriations are asked by the 
Board of Control which governs the State Home for Girls here 
for a power plant, steam and electrical connections, amounting 
to $32.000. The sum of $72,000 is asked for a power plant and 
amusement hall at the sanitorium at Walker. Z. 
ABERDEEN, S. D.—It is probable the town of Mobridge will 
soon be lighted by electricity. Two firms have made avnlication 
to the City Council of the town for electric light franchises and 
the applications were referred to a committee. Tanner Bros., of 
Webster, and Hill & Smith, of Mobridge. are the applicants. 


SANDUSKY, O.—The lighting quest'on which for some time 
has been a prominent one here may be finally solved by the city 
supporting municipal ownership. A resolution has been adopted 
providing for an investigation of the municipal-ownership plan. 
with a view to submitting it to a vote of the people at a special 
election, H. 

AUSTIN. TEX.—There is now a project under consideration to 
rebuild the $1.000,000 dəm. which work was first undertaken by 
the Dumont-Holmes Steel Concrete Company, and later abandoned 
by them. The new offer comes from George D. Moore, of Detroit, 
Mich. He purposes to build the dam and install the hydroelectric 


plant for $1.000,000. 

PLACERVILLE, CAL.-——Engineers have begun the work of pre- 
baring a camp at Chili Bar. on the south fork of the American 
River, for the complete survey and platting of the power site ditch 
right and other interests under bond to the Sacramento and 
Sierra Railway Company. The engineers are under Civil Engineer 
J. A. Graham, of Berkeley. 

PORTLAND, ORE.—President Josslyn, of the Portland Railway 
Company, announces that contracts for the third and the largest of 
his company’s power houses will be let in a short time. The new 
location is on the Clackamas River, three miles above the present 
one in operation. It will have a capacity of 40,000 horsepower and 
will cost approximately $3.000.000, 

PLEASANT HILL, ILL.—The Emert Manufacturing Company 
expects to have its electric light plant here in operation by March 
15 and later will extend to Nebo and surrounding towns. Two 
100-horsepower boilers and a 125-horsepower Hamilton Corliss en- 
gine have been installed. J. H. Emert, of Peoria, is vice-president 
of the company, which is capitalized for $30.000. Z. 

LYNDON, ILL.—Edward S. Smith. Harvey S. Green and John 
J. Hurlburt, granted permission in a bill now past the lower house 
of Congress to build a power dam across the Rock River at Lyndon, 
announce that they have succeeded in securing nearly all the over- 
flow rights. and, if the measure is passed by the Senate. will 
begin construction at once. Plans are made to supply current 
to Morrison, Prophetstown, Erie. Lyndon and possibly Tampico. Z. 


CALUMET. MICH.—The water power plant at the falls of the 
Au Train River near Dixon is practically completed, and as soon 
as the transformers at Munising are installed, the machinery will 
be put in operation. The current will be used at the Munising 
paper mill, thirteen miles distant. At present the paper mill is 
operated by electricity, generated entirely by steam. It is esti- 
mated that the water power at Au Train will yield 250 to 800 
horsepower. 

TURNER. ORE.—The Turner City Council has voted a fran- 
chise to the Interior Warehouse Company, a branch of Balfour, 
Guthrie & Company, of Portland, to install a plant for furnishing 
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electric lights to Turner. The Company furnished a bond for $2.000 
to guarantee its good faith and must under the terms of the fran- 
chise complete the plant inside of ninety days. The poles and wire 
have already been ordered. The question of erecting ornamental 
lamp posts along the principal streets of Turner is being consid- 
ered. 

GADSDEN, ALA.—At a recent meeting of the City Council, 
Engineer J. N. Hazelhurst made a complete report to that bods 
on the present condition of the new water plant and what it will 
cost to complete the system according to the plans and specifica- 
tions which were adopted. According to the engineer's report, not. 
more than $15.000 in excess of the available funds are needed. Al- 
together, something under $50,000 will be required to complete the 
system, The system will be completed within about four 


months. J. 

© RICHMOND, VA.—This city is at present facing a rather pe- 
culiar problem as to the wiring of the handsome City Hall and 
Municipal Building. erected and wired in 1894. The city is com- 
pleting its municipal electric plant. and will soon have its own 
power for all purposes, but as the building was wired in 1894, 
engineers declare that this wiring could scarce pass muster and is 
now obsolete, so that the installing of a new system or the entire 
overhauling of the old one would be necessary if electricity were 
used, gas having furnished illumination for the past seventeen 
years. It is further said the cost ot rewiring the building will be 
about $5,000. Detailed estimates together with plans for the com- 
pletion of this work will likely be called for shortly. LL. 


ATLANTA. GA.—The Georgia Power Company has let the 
necessary contracts for another power plant to be located at 
Tallulah Falls, Georgia, the same to he completed during 1912, 
furnishing 100,000 horsepower. A dam 100 feet in height is to he 
built at the site, and six generators of 15.000 horsepower capacity 
and the remaining requisite machinery will be installed as early 
as possible. The water is to be carried through a tunnel for 
and and one-quarter miles through which it Is said a 600-foot drop 
will be secured. The Northern Contracting Company. of New 
York. and Detroit. Mich.. has secured most of the contracts. The 
Georgia Power Company nas at its command sites which will with 
Tallulah Falls, Georgia, the same to be completed during 1912, 


will not be developed until the demand arises. L. 


ELECTRIC RAILWAYS. 


(Special Correspondence. ) 

FRUITVALE. CAL.—The plant of the Southern Pacifie Com- 
pany was put in operation on February 9 The plant will furnish 
power to interurban railways lines. 

GREENVILLE, TEX.—The special track for the electric street 
car line being built in this city has begun to arrive and work 
will now be pushed on Jaying the track. 

PHILADELPHIA, PA.— Plans are said to have been perfected 
for the extension of the trolley line from Skippack to Schwenk- 
ville and thence to Green Lane and Pennsburg. 

EVELETH. MINN.—The surveys for the electric road between 
Eveleth, Gilbert and Virginia have been completed and the pro- 
motors are now securing franchises in the cities in which they 
will operate. 

SAN ANTONIO, TEX.—A. D. Powers has bongeht the unfin- 
ished street railway that J. A. Lozwood, P. A. Vance and G. A. 
Waro started to build along the Corpus Christi Road to San Jose 
and the Terrell Well. 

TUCSON. ARIZ.—Definite announcement that the El Paso 
and Southwestern will extend its line to Tucson was made to the 
Railroad Committee of the Chamber of Commerce by Prof. James 
Douglas and Walter Douglas. 

KENDALLVILLE, IND.—J. M. Kinney, a well known railroad 
contractor, is promoting a traction line from Kendallville to Goshen 
by way of Albion and Ligonier. The people are enthusiastic over 
the prospects of the road and will render aid. S 

CAREY, O.—Announcement is made that the Marion & Toledo 
electric line will be extended to Upper Sandusky, and thence on to 
Toledo in the near future. Frank M. Ohl, Toledo promoter. has 
asked the people of Sycamore to take $15.000 in mortgage bonds 


of the company. H. 
LAPORTE, IND.—The Chesterton-Laporte electric line has 
been completed and opened for service by the Air Line Traction 
Company. The next link to be constructed is between Goodrum 
and Flint Lake. The purpose is to build aa speedily as possible 
on to Gary and Hammond and ultimately to Chicago. S. 


ATCHISON. KANS.—The passage by the United States Senate 
of the bill authorizing a bridge across the Missouri River at Atchi- 
son is the first step in the building of the electric railway from 
Atchison to St. Joseph and from Atchison to Leavenworth. there 
to connect with the Kansas City Western into Kansas City 


FRESNO, CAL.—Fresno. Monterey and Coalinga capitalists 
have launched a project for the building of an electric line from 
the Coalinga oil flelds of California to the port of Monterey It 
is expected that this line will result in the more general de- 
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velopment of the Coalinga district. the largest oil-producing field 


in California, 

DANVILLE, IND.—John W. Trotter, head of the Capital Circuit 
Traction Company, announces that work will be begun soon on the 
first section of the road which, when completed, will connect Dan- 
ville and Lebanon. The company proposes to build a traction line 
encircling Indianapolis, connecting eight or ten county seat towns 
in contiguous counties, each being about twenty-five miles distant 
from Indianapolis. S. 

CRESTON. IOWA.—The stockholders and board of directors 
of the Creston-Winterset interurban have filed articles of incor- 
poration authorizing a capital stock of $500.000 to build the road 
from here to Des Moines. The old officers were re-elected: R. 
B. Brown, president; Clarence Wilson, first vice-president: M. E. 
Harris, second-vice president: A. S. Lynn, secretary, and W. W. 
Walker treasurer. 

ATLANTA, GA.—Formalities attending the beginning of the 
building of the electric line from Fairburn to Atlanta, were held 
recently, and a gold spike was the first driven in the first rail] of 
the road that will connect the two cities. W. T. Roberts is presi- 
dent of the new line, and Col. J. F. Golightly is secretary. The 
capital stock was subscribed by citizens of Fairview, Union City 
and contiguous territory. L. 

SOUTH BEND, IND.—The officials of the South Bend and 
Northern Indiana Railway held their annual meeting here and con- 
sidered many important improvements to the city and interurban 
lines. Some new lines and new cars and some extensions on 
the interurban lines were decided on. The meeting was attended 
by Charles F. and Alfred E. Dietrich of New York and Charles 
and Samuel Murdock of Lafayette. S. 

MINNEAPOLIS, MINN.—Preliminary announcement of pro- 
posed improvements for 1911 by the Minneapolis Street Railway 
Company has been made by Willard J. Hield, vice-president. So 
far as approved by the directors, these will include completion of 
the addition of fifty per cent to the power generation at the 
steam plant on the east side, more boiler capacity. better stoking 
equipment and prevention of smoke, additional wiring. two new 
sub-stations and track work. The cost will probably exceed $1.000.- 
000. Among the improvements already settled upon by the street 
railway company is the completion of work begun last year on 
the installation of a 14,000-kilowatt steam-turbine unit. 


RICHMOND, VA.—The new 2.600-foot viaduct of the Rich- 
mond and Henrico Railway Company, in this city, has been com- 
pleted, and thrown open to the public. The outlook is favorable 
for the starting up of electric cars over the viaduct by the middle 
of April. The viaduct is ninety-six feet in height and forty-two 
feet in width. The question is now being agitated whether the 
new cars shall use municipal power or their own electric power 
in the operation of the lines over Bread Street. one of the chief 
thoroughfares of the city. The company, it is said, desires, after 
having invested a large sum in its own generating plant, to in- 
stall its own trolley, while the city is insisting that the company 
use the city’s wires. L. 


TELEPHONE AND TELEGRAPH. 


(Special Correspondence. ) 


RAPID CITY, S. D.—The Nebraska Telephone Company will put 
in a new and modern exchange. C. 
HOOKER, OKLA.—The Farmers Mutual Telephone Company 
has been incorporated with a capital stock of $1,500. 
LONE WOLF, OKLA.—The Lone Wolf Rural Telephone Com- 
pany has been incorporated by Cash MclIlwain and others. 
GENEVA, O.—The People’s Telephone Company, with a capital 
of $10,000, has been incorporated by C. I. Crowthers and others. 
MAZOMANIE, WIS.—The Mazomanie Telephone Company will 
build a new line to Marxville and Dunlap Valley as soon as possible. 
BEMENT, ILL.—The Piatt County Telephone Company will 
erect a new two-story building to house its exchange and general 
offices. Z. 
BUSHNELL, ILL.—F. W. Copeland and A. L. Florey have 
city for a twenty-five year franchise to operate a telephone ex- 
change. Z. 
WALPELLO. IOWA.—The Iowa Telephone Company is plan- 
ning the expenditure of $8,000 for improvements to its telephone 
building. C. 
LADYSMITH. WIS.—The Chippewa Valley Telephone Com- 
pany is planning extensive improvements to its service this com- 
ing season. C. 
CULLOM, ILL.—The Cullom Mutual Telephone Company will 
incorporate with F. W. Kingdon, Martin Dewiler and Daniel Gales 
as incorporators. Z. 
JENNINGS, LA.—J. W. Boyers of this place has traded property 
valued at $35,000 for the telephone plant and other property at 
West Plains, Mo. Z. 
FERGUS FALLS, MINN.—The Friberg Co- -operative Telephone 
Company, I. W. Leeper.Secretary, has been organized to run six 
lines into this city. 
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TUSCOLA, ILL.—The Tuscola Telephone Company has opened 
a new metallic-circuit toll line connecting with points in Indiana, 
Ohio and Kentucky. 

WARDEN, WASH.—The city telephone line is now complete 
and the telephones are being installed. The line connects with a 
number of rural lines. 

AVERYVILLE, ILL.—The Central Union Telephone Company 
has been granted a twenty-year franchise, all wires to be placed 
underground within a year. Z. 

BACKUS, MINN.—The Backus Rural Telephone Company has 
incorporated with a capital of $10,000, The incorporators are J. W. 
Bailey, O. A. Miller, and Lawrence Dougherty. 

CLIFF TOP, W. VA.—The North Fayette Telephone Company 
was recently incorporated with a capital of 35.000. The incorpora- 
tors are R. L. Walker, John E. Hugart and B. H. Myles. 


EPPING, N. D.—The Epping Telephone Company bas been 
incorporated with a capital of $25.000. ‘The incorperatcrs are Ole 
Ellingson, C. F. Carpenter, C. O. Odell and R. L. Hambleton. 

OROFINO, IDAHO.—A telephone line will be built in the 
spring to the interior country to tap the Red's prairie section and 
extend as far east as Big Island. thirty miles from Orofino. 

NEWVILLE, W. VA.—The Newville Telephone Con:pany nas 
been incorporated with a capital of $5.000, by Jesse Skidmore, G. 
W. McQuinn, J. M. Harper, A. M. Douglas and B. H. Adkison. 

CHENOWETH. N. D.—J. F. Dilse. president, and Edward Feld- 
huson, treasurer of the Midway-Stillwater Telephone Company, in- 
tend to install a telephone line from Scranton to Chenoweth. 

ALEXANDRIA, LA.—New material has been ordered for the 
exchange of the Cumberland Telephene Company here. and the 
system will be changed to a central-energy installation. 


CHESTNUT, ILL.—The Chestnut Mutual Telephone Company 
has been incorporated with capital stock of $1.500. The incorpor- 
ators of the company are George F. Dittus, W. H. Donnan and F. 
A. Molterman. Z. 

NACOGDOCHES. TEX.—Chireno, an inland town in this 
county. reports another telephone line, making the third now for 
that village. All three are owned and operated by different con- 
cerns. 

FOND DU LAC, WiS 
solidation of the Fond du Lae Rural Telephone Company and the 
Empire Telephone Company. The former has a capitalization of 
$20.000. 

HECLA, NEB.—The North Hecla Telephone Company. recently 
organized, puts into connection with this place all of what was 
known as the old “101° Ranch narth of here. C. Revere is presi- 
dent of the company. 

BRITTON, OKLA.—The Britton Telephone, Telegraph & Elec- 
tric Company has been incorporated with capital stock of $3.000. 
The ineorporators are G. E. Crawford, S. S. Shantafferm, W. H. Dye. 
E. S. Rose, W. C. McGrew and G. W. Riley. Z. 

ROCKFORD, ILL.—Charles F. Tritle. H. Hicks and Arthur 
Simpson, representing the Winnebago County Telephone Company, 
have purchased a controlling interest in the Burritt Telephone 
Company and will consolidate the exchanges, Z. 

MARSHALLTOWN, IOWA.—The Merchants, Mechanics & 
Farmers Telephone Company is planning the erection of an ex 
change and the installation of an automatic plant. Work will be 
started about March 1. The cost is to be $100,000. 

DEADWOOD, S. D.—It is reported that the Nebraska Tele- 


` phone Company will spend more than $100,000 this year for im- 


provements and extensions in the Black Hills. About $85.000 will 
be spent for new work, the remainder going for improvements 
commenced last year. 


PERSONAL MENTION. 
D. McFARLAN MOORE recently gave a lecture before the de- 
partment of electrical engineering of Columbia University. 
F. W. KELLEY, of Aurora, Ill., has been made manager for the 
Central Union Telephone Company's properties at Galesburg. Ill. 
ROBERT MATHER of the Westinghouse Electric & Manu- 
facturing Company was in Chicago this week on a business trip. 


A. E. PETERS. of Detroit. has been elected secretary of the 
Detroit United Railway to succeed Edwin Henderson, of New 
York. 


W. GODFREY BOYD, manager of the sales department of 
Lamont, Corliss & Company has resigned in order to become man- 
ager of the sales department of the New York Incandescent Lamp 
Company. 

GEORGE T. HEWES, of Des Moines, Iowa. has been made 
manager of the Independent Telephone Company of Council Bluffs. 
Iowa, succeeding C. A. Laubach, who retires to engage in other 
business. 

EDWARD O. REED, of Toledo, O., has accepted the position 
of auditor of the Western Ohio Electric Railroad Company. He 
will assume his new duties on March 1. His headquarters will 
be at Lima, O. 
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Friday, February 24. The address was illustrated by numerous 
interesting lantern slides. 

ARTHUR P. PIERSON, who has for the last five years been 
identified with the general electric supply business, has been ap- 
pointed exclusive agent for New York and vicinity, for the Bril- 
liant Electric Company of Cleveland, O. 

SAMUEL A. HOBSON, formerly with the Wesco Supply Com- 
pany, has been appointed manager of the St. Louis office of the 
Fort Wayne Electric Works. Mr. Hobson's business address will 
be 1311 Chemical Building, St. Louis, Mo. 

G. C. EMMONS presented a paper on “Frequency Converter 
Sub-Stations” before the Armour Institute of Technology branch 
of the American Institute of Electrical Engineers, Chicago, on 
February 16. The meeting was held in the engineering rooms of 
Chapin Hall. 

A. C. DODGE, superintendent of the telephone apparatus shops 
of the Western Electric Company, Hawthorne, 11l, addressed the 
Telephone Society of New York at its one-hundred-and-twenty-fifth 
meeting on February 20. Mr. Dodge’s subject was “The Manufac- 
ture of Telephone Apparatus.”’ 

E. D. BRIGHT, special representative for the Connecticut Tele- 
phone & Electric Company, of Meriden, Conn., will in the future 
take care of Eastern territory for the Connecticut Company. Wm. 
H. Lolley of the Remy Electric Company will in the future cover 
the Detroit territory previously taken care of by Mr. Bright. 

FREDERICK H. MILLENER, experimental electrician of the 

Union Pacific Railroad Company, at Omaha, Neb., delivered an 
illustrated lecture on “The Application of Wireless as an Adjunct 
in Operation of Railroads,” under the auspices of the Engineers’ 
Club, before the members of the New York Railway Club, on Febru- 
ary 17. 
J. B. McCRARY, president of the J. B. McCrary Company, of 
Atlanta, Ga., was presented a handsome gold watch chain by his 
engineers and superintendents. following a banquet given by him 
on December 29. Mr. McCrary’s company has done a great amount 
of work in the way of industrial development, not only in Atlanta 
but through the entire South. 

S. O. OCHS, of the Russian Importing Company, Boston, Mass., 
sailed for Russi@ on the Kaiserin Auguste Victoria, February 11. 
Mr. Ochs represents several American manufacturers of electrical 
and other apparatus which is being introduced to the Russian pub- 
lic. For the next few months his address will be care of Russian 
Importing Company, Morskaia 21, St. Petersburg. 

J. H. COOKE, manager of the Chicago office of the Buckeye 
Electric Company, Cleveland, O., who, for a number of weeks has 
been resting at Hot Springs, Ark.. reports that he is rapidly re- 
gaining his strength and will return to Chicago in a short time. 
During Mr. Cooke’s absence D. H. Wyre, newly appointed assistant 
Manager, has been in charge of the Chicago business. 

W. W. MOORE, who has been in the employ of the Wesco 
Supply Company, of St. Louis, for the past nine years in various 
capacities, from that of traveling salesman to manager of the Bir- 


mingham branch, has resigned from its service to open an office 
for himself in the Empire Building. 


Birmingham, Ala. Mr. Moore, jn 
addition to to his work as consult- 
ing and constructing engineer, espe- 
cially along water and electric light- 
ing plant lines, for which he is 
peculiarly well fitted, both by train- 
ing and experience, will also act as 
manufacturers’ agent for several 
lines of mine supplies and machin- 
ery. . 

CAPT. B. S. BARNARD, one of 
the best known and most popular 
men in the conduit field, and who 
for fifteen years past was active in 
the management and official life of 
the Standard Vitrified Conduit Com- 
pany. has purchased an interest in 
the Clermont Sewer Pipe Company. 
of ¿lermont, Pa., and will hereafter 
devote himself to the duties of vice- 
president of this company. He re- 
tired from the Standard Vitrified 
Conduit Company the first of last 
month, and now has his office at 50 
Church Street, New York. The Clermont Sewer Pipe Company is 
well equipped with clay and coal mines, the plant being located in 
Western Pennsylvania. Since January 1, 1911, of the five or six 
most important orders for conduit placed in the East. Captain 
Barnard has closed every one of them for the Clermont Company. 


OBITUARY. 


WILLIAM KENNEDY FLEMING, who was for the last eleven 
years private secretary to Judge Gary, Chairman of the Board of 
Directors of the United States Steel Corporation, died February 17 
at the Edgemere Hotel. East Orange, N. J., of pleuro pneumonia. 
Mr. Fleming was forty-six years of age and a native of Brantford, 
Ontario, Canada. He was a graduate of Harvard. He is survived 


by Mrs. Fleming and two sons. 


CAPT. B. 8. BARNARD. 
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INDUSTRIAL ITEMS. 


THE MINNEAPOLIS STEEL & MACHINERY COMPANY. 
Minneapolis, Minn., has just issued its stock list for the month of 
Febrnary. The company lists a large amount of power machinery 


and appliances. 

THE BUCKEYE ELECTRIC COMPANY, Cleveland. O., manu- 
facturers of incandescent lamps, has moved its Chicago office 
from 23 East Lake Street to 100 East Lake Street. The change 
was made on account of the demands of the Chicago branch for 
larger quarters, due to an increasing volume of business. 

THE FRANKS MANUFACTURING COMPANY, Rock Island, 
I1., describes and illustrates the Franks adjustable electric-light 
fixtures in a little pamphlet which was distributed recently. The 
adjustable feature of these fixtures is a ball seated between the 
base of the fixture and a tensioned plate, so that the action is 
something like that of a ball-and-socket joint. 

FORT WAYNE ELECTRIC WORKS. Fort Wayne, Ind., has 
issued the second edition of bulletin No. 1120 on electric rock drills. 
This bulletin contains a description of the drill and enumerates 
its many advantages. Tests indicate that this drill requires only 
one-tenth of the power necessary for an air drill of the same capac- 
ity. Copies of this bulletin can be had upon application to the 


office at Madison, Wis. 

THE ANDERSON ELECTRIC CAR COMPANY, Detroit, Mich.. 
has published an attractive and artistic catalog on its 1911 cars. 
The new models are shown by full-page illustrations, and in ad- 
dition to these a number of photographs taken throughout the 
different departments of the factory are included. Prices are 
given for all cars equipped either with the standard lead battery 


or the Edison battery. 

THE FEDERAL ELECTRIC COMPANY, Chicago, Ill. makes 
especial mention in the February issue of The Federalist, of its ex- 
hibit at the Chicago Electric Show. An illustration of one of the 
new Federal Electric kitchen cabinets which were exhibited there. 
gives an excellent idea of the compactness and convenience of this 
device. This is described more fully in Bulletin No. 540. which the 
company will mail to those interested. 

STROMBERG-PARKSON TELEPHONE MANUFACTURING 
COMPANY, ROCHESTER, N. Y.. has purchased the American Elec- 
tric Telephone Company's entire common battery business, with 
all inventions, tools, patents, etc.. and will considerably extend its 
business. In order to augment the engineering staff and to give 
the best service possible. the company has employed Henry P. 
Clauson. who was formerly chief engineer of the American Elec- 
tric Telephone Company. 

THE HEMMING MANUFACTURING COMPANY, on account 
of the rapid growth of its business, has found it necessary to 
double the output capacity of its factory, and in order to handle 
this business to better advantage has moved its main offices to the 
factory at Garfield, N. J. B. H. Howell, president of the company, 
will have immediate charge at the main office and factory. The 
sales offices of the company will be continued at No. 2 Rector 
Street. New York City, in charge of Butler Keyes, general sales 
manager, who will be pleased to meet his friends and customers 
at this address. 

THE MOLONEY ELECTRIC COMPANY. of St. Louis. Mo.. has 
recently secured a contract from a Ccnadian electric railway for 
transformers costing $268,000. To handle this business and prop- 
erly to take care of its other Canadian interests, the Moloney 
Company is now establishing headquarters in Windsor, Ont. A 
factory measuring 120 by 200 feet is now being built, which will 
he completed in sixty days. About fifty hands will be employed 
at the start. The structure will be one story, and will be built 
adjoining the tracks. It will have a twenty-ton traveling crane 
which will run from one side of the factory to the other. 

THE WESTINGHOUSE ELECTRIC & MANUFACTURING 
COMPANY, Pittsburg, Pa.. has received a number of foreign 
orders lately, among which is one for a 150-horsepower alternating- 
current motor for use in a Chinese flour mill. The Chinese Gov- 
ernment has also ordered two 150-kilowatt direct-current generators 
and a switchboard. The generators will supply power to the Bureau 
of Engraving at Pekin. The San Juan Light & Transit Company 
of Porto Rico has ordered seven thirty-kilovolt-ampere, single-phase, 
sixty-cycle, 1100-110-220-volt type “S” transformers: five twenty-five 
kilovolt-ampere, single-phase. sixty-cycle, 1100-110-220-volt type “8” 
transformers, and a total of 200 horsepower in small back-geared 
“HF” and “CCI.” motors for a machine shop. 


DATES AHEAD. 
American Physical Society. Next regular meeting, New York 


City, March 4, 1911. 
Minnesota Electrical Association. Annual convention. St. Paul 


Hotel, St. Paul, Minn.. March 14. 15 and 16. 

National Electric Light Association. Annual meeting of New 
England Section, Edison Building, Boston, Mass., March 17. 

American Supply and Machinery Manufacturers’ Association. 
Annual meeting, Louisville, Ky.. April 3. 4 and 5. 

American Electrochemical Society. Annual meeting. Chemists’ 


Club Building. New York, N. Y. April 6. 7 and 8. 


414 


Missouri Electric Gas. Street Railway and Water Works Asso- 
ciation. Annual meeting, St. Louis, Mo., April 13, 14 and 15. 

Iowa Electrical Association. Annual meeting, Davenport, Iowa. 
April 19, 20 and 21. i 
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Southwestern Electrical and Gas Association. Annual conven- 
tion. Houston, Tex., April 27-29. 
Mississippi Electric Association. 


Miss., June 20-21. 


Annual convention, Gulfport. 


RECORD OF ELECTRICAL PATENTS. 


t Issued (United States Patent Office) February 14, 1911. 


983,881. MAGNETIC SEPARATOR. Alvin Dings and Myron 
Dings, Milwaukee, Wis.. assignors to Dings Electro-Magnetic 
Separator Co., Milwaukee. Wis. Filed March 16, 1905. A 
conveyor has an electromagnet mounted above it but between 
it and the magnet is a rotary carrier with auxiliary pole pieces. 


983,898. RINGING-KEY. Elbert R. Hobbs, Buhl, Idaho. Filed 
January 23, 1908. An operator's ringing outfit comprises a 
cord circuit and plug, a master key, a number of selective 
keys, and means whereby the master key after selection may 
apply the selective ringing current to either side of the cord. 


983,899. AUTOMATIC TELEPHONE-SELECTOR OR RINGING 
DEVICE. Roe R. Hobbs. Louisville, Ky. Filed Aug. 11, 1909. 
A polarized magnet has its armature indirectly connected to a 
ratchet wheel. 

983,905. TELEGRAPH-SOUNDER. Harry T. Johnson, New York, 
N. Y. Filed June 25. 1908. Switches are arranged between 
the magnet coils and the sounder terminals so that the coils 
may be connected in series or in parallel. 

983,908. ELECTRIC SWITCH. Fridolin W. Kurtz, New York. N. 
Y. Filed October 12, 1909. A set of concentric contact rings 
is connected to different lamp circuits. A rotating switch arm 
makes contact with the rings. 

983.931. DETINNING AND GALVANIZING SCRAP. Alexander S. 
Ramage, Newark, N. J.. assignor to John H. Maugham, trustee, 
July 3. 1909. The cyclic method of treating waste lead prod- 
ucts in scrap and galvanized scrap by first dissolving in caus- 
tic soda, then precipitating the spongy lead by means of tin 
scrap, thus detinning the scrap and forming stannate of soda, 
then treating that solution with galvanized scrap, thus dezinc- 
ing the scrap and forming zincate of soda, then partially elec- 
trolyzing the zincate of soda thereby obtaining metallic zine 
and a resulting liquor containng zincate of soda and an excess 
of caustic soda, which is again employed for treating the 
lead product. 

983,932. MAGNETO-ELECTRIC GENERATOR. Frank I. Remy 
and Benjamin P. Remy, Anderson, Ind., assignors to Remy 
Electric Company, Anderson, Ind. Filed March 20, 1909. Is 
provided with an integral casing which has bearings set in 
from the inside. 

983,933. AUTOMATIC PRESSURE-GOVERNOR. Walter J. Rich- 
ards, Milwaukee, Wis., assignor to National Brake & Electric 
Co.. Milwaukee, Wis. Filed June 29. 1907. Connected with a 
pressure gage on contacts for controlling the current to the 
motor that drives the air pump. 

983,943. ELECTRIC HAMMER. Renben S. Smith, Marshall, Tex. 
Has two axially adjacent solenoids with a reciprocating plun- 
ger whose active stroke is under the control of the operator 
through a set of stationary and movable contacts. 

983.949. MAGNETICALLY-CONTROLLED POWER-TRANSMIS- 
SION MECHANISM. August Sundh, Yonkers, N. Y. Filed 
August 5, 1909. An automonile transmisison set includes a 
series of gears whose connection is affected by electromagnets. 

983.966. TELEPHONE TESTING SYSTEM. Charles S. Winston, 
Chicago, Ill., assignor to Kellogg Switchboard & Supply Co., 
Chicago, Ill. Filed May 9, 1907. Combined with the testing 
strand of a cord circuit is an impedance, a condenser and an 
induction coil and means for discharging the condenser when 
a busy line is tested. 

983.976. MOTOR-CONTROLLING DEVICE. Charles E. Carpenter, 
New York, N. Y., assignor to Cutler-Hammer Mfg. Co., Mil- 
waukee, Wis. Filed May 9, 1907. A relay-controlled motor 
switch has bridging contacts mounted on a spindle with a set 
of spiral springs. 

983,979. AUTOMATIC ELECTRIC IGNITER FOR ORCHARD- 
HEATERS. Thomas Chapman, Denver. Colo. Filed January 
13, 1909. A set of receptacles containing fuel has covers tend- 
ing to open but held closed by fusible links in an electric cir- 
cuit. Wicks connect with the fuses so as to ignite the fuel 
at the same time. 

984.008. ELECTRIC SELF-WINDING CLOCK. Walter H. Kallen. 
bach and Charles C. Bertsch, Boston, Mass. Filed October 26, 
1909. An electromagnet acts indirectly on the escapement, 

984.011, PROCESS OF ETCHING BY ELECTROLYSIS ON RE- 
LIEF OR INTAGLIO. Albert D. Lapointe, Sioux City, Iowa, 
assignor to Bastian & Lapointe, Sioux City, lowa. Filed June 
6. 1910. Consists in applying a current of electricity to prints 
of zine. copper or brass, placed in a solution of a nitrate salt 


of the metal used. 


984,016. VACUUM-TUBE. Daniel McFarlan Moore, East Orange. 
N. J., assignor to Moore Electrical Co., New York, N. Y. Filed 
March 17, 1910. The combination of a Moore vacuum tube with 
gas-feeding means operable to feed gas to the tube in a given 
position of the tube, and which prevents feed of the gas in 
other positions of the tube. 

984,053. PULL- SOCKET FOR INCANDESCENT ELECTRIC 
LAMPS. August Weber, Sr., Schenectady, N. Y., assignor to 
Weber Electric Co., Schenectady. N. Y. Filed March 21, 1908. 
A switch operating member projects from one side of the 
socket so it can be operated by a pull-chain. 

984.068. BATTERY-BOX. Arthur H. Brandon, Toledo, Ohio. Filed 
January 12. 1910. A box for dry cells has spring fingers 
mounted on its cover so as to engage the cell terminals and 
connect them in series. 

984,088. AUTOMOBILE-LAMP. Charles W. Harris, Salem, Conn. 
Filed November 15, 1909. A box-like casing with transparent 
sides has an electric lamp at one end. 

984,090. TREATMENT OF GOLD-BEARING ANTIMONY ORES. 
John Jones and Horace Sandford Bohm, Shandon Hill. Mount 
Morgan, Queensland, Australia. Filed May 18, 1910. Consists 
in subjecting the pulverized ore to the action of hydrochloric 
acid while being heated and agitated, purifying the solution 
and electrodepositing antimony therefrom, eliminating free 
chlorine from the spent electrolyte, and utilizing the solution 
for the treatment of further bodies of ore. 

984.095. STORAGE-BATTERY TANK. Hugh Lesley, Philadelphia. 
Pa. Filed June 16, 1910. The lead lining is bent over and 
outward from the top of the tank and its edge is angularly 
cut and turned into the form of gutters with holes at the 
lowest points so as to direct the acid drip. 

984,097. TERMINAL. Car) E. Lundgren. La Crosse, Wis., as- 
signor to Vote-Berger Co. Filed July 5. 1907. <A plug ter 
minal connection. 

984.108. APPARATUS FOR DETERMINING THE DIRECTION OF 
SPACE-TELEGRAPH SIGNALS. Oscar C. Roose, Cambridge. 
Mass. Filed April 15. 1909. Comprises two separated aerials 
means in each for compensating for phase difference between 
the oscillations, a receiving circuit associated with each. and 
an oscillation detector asociated wtih said receiving circuit. 

984,119. ELECTRIC FURNACE. Howard J. Wood. Schenectady. 
N. Y.. assignor to General Electrice Co. Filed July 2, 1906. 
The combination of an evacuated chamber, a heater of car- 
bonaceous material therein and a closed charge-protecting 
envelope therein but out of contact therewith, and consisting 
of a refractory compound that has high affinity for carbon. 

984,125. COMMUTATOR. William <A. Dick, Pittsburg. Pa.. as- 
signor to Westinghouse Electric & Manufacturing Co. Filed 
Sept. 20, 1906. Has a clamping ring and a number of rings 
interposed between the clamping ring and the cylinder seg- 
ments, some of which are severally provided with an outer 
flange at one side and an inner flange at the other side. 

984,128. ELECTRIC-LIGHTING SYSTEM. .Ervin M. Fitz. Colum- 
bus, Ohio. Filed Feb. 13, 1909. A tungsten-lamp circuit has 
an auxiliary circuit connected to it to keep a low current flow- 
ing through the lamps when not in use so that the filaments 
are not brittle. 

984,129. INSULATING-TUBE. Charles Le G. Fortescue. Pitts- 
burg. Pa.. assignor to Westinghouse Electric & Manufacturing 
Co. Filed June 9, 1910. Has a number of telescoping sections, 
each comprising alternate layers of insulating and conducting 
materials. 

984.130. WATERPROOF ELECTRICAL SOCKET. Edgar H. Free- 
man, Trenton, N. J. Filed Nov. 30. 1910. Is protected by a 
two-piece porcelain cover. 

984,136. HOLDER FOR GLOBES OF LIGHTING APPARATUS. 
John H. Goss, Waterbury. Conn.. and John Weber, Schenec- 
tady, N. Y., assignors to Weber Electric Co., Schenectady, N. Y. 
Filed Oct. 12. 1910. A globe-clamping wire has adjacent mov- 
able end portions and an intermediate bent part, the ends 
being operated by a cam lever, 

984.143. PROCESS OF MANUFACTURE OF TUNGSTEN DI 
OXID. Anton Lederer, Vienna, Austria-Hungary, assignor tO 
Westinghouse Lamp Co. Filed Sept. 6. 1907. Consists in inti- 
mately mixing the higher oxides of tungsten with a proper 
proportion of glycerine and then subjecting the mixture to a 
high temperature. s 

984.154. ELECTRICAL SIGNALING AND ALARM APPARATUS. 
Clark H. Pool, New York, N. Y., assignor to International Elec- 


s a . 
i oN i 


February 25, 1911 


tric Protection Co. Filed Nov. 8, 1910. Consists of a ther- 
mostat and alarm circuit actuated by sudden rise of tempera- 
cure, but not actuated when a low test current is applied. 
984,156. INSULATING STRUCTURE. Arthur B. Reynders and 
Jesse E. Mateer, Wilkinsburg, Pa., assignors to Westinghouse 
Electric & Manufacturing Co. Filed May 13, 1910. An insu- 
lated lead structure comprises concentric conductors, separat- 
ing insulating tubes of graded lengths to form a series of 
steps, and overhanging metal skirts supported upon the steps 
and connected electrically to the ends of the conductors. 
984,160. METHOD OF TESTING ELECTRIC TRANSFORMERS. 
Maurice C. Rypinski, Pittsburg, Pa., assignor to Westinghouse 
Electric & Manufacturing Co. Filed Dec. 6, 1907. Consists 
in. supplying current to its primary and to the primary of a 
standard transformer connected in parallel, adjusting the 
polarity of the two transformers and supplying current from 
both through resistances to an indicator that is sensitive to 
phase reversals, and adjusting the secondary voltage of the 
standard transformer to balance the voltage of the transformer 
under test. 
984,175. LIGHTNING-ROD. Charles E. Yarian, Galion, Ohio. 
Filed March 7, 1910. The rod ends in a specially constructed 


ground pipe. 

984,182. MAGNETIZABLE WEDGE FOR DYNAMO-ELECTRIC 

MACHINES. John M. Barr, Wilkinsburg, Pa.. assignor to 
Westinghouse Electric & Manufacturing Co. Filed Aug. 2, 
1909. `A coil-retaining wedge for open-slot machines com- 
prises a yielding iron bar of channel shape and a non-mag- 
netizable wedge which is adapted to be forced into the iron 
bar to exnand it after it is placed in positon. 

984,191. TIME-SWITCH. Charles E. Campbell, Lynn, Mass. Filed 


984,108.--WIRELESS DIRECTION DETECTOR. 


Oct. 31. 1908. A hand on a clock dial operates a spring switch 
through a tripping device. 

984,202. SELECTIVE SIGNALING SYSTEM. John Erickson, Chi- 
cago, Ill, assignor to First Trust & Savings Bank, trustee, 
Chicago, Ill. Filed Aug. 16, 1905. A couple of generators 
connected in series and grounded at a point between the two 
machines send current over two lines when any one of a 
number of signaling keys is depressed. Each signal-receiving 
means comprises a polarized ringer, and a magnet which Is 
energized to prevent the bell from ringing, the operating cir- 
cuit of at least one signal-receiving means including the bell 
in series with a winding of its associated magnet. 

984,203. SELECTIVE SIGNALING SYSTEM. John Erickson, Chi- 
cago, lu., assignor to First Trust & Savings Bank, trustee, 
Chicago IJ]. Filed Aug. 16, 1905. Current is furnished by two 
synchronized alternating-current generators grounded at a point 
between them. Each signal-receiving means comprises an 
electric bell or ringer a normally-closed shunt or short-circuit- 
ing connection extending around the ringer, and means for 
automatically opening up the shunt or short-circulting connec- 
tion when the bell is to be rung. 

984,204. LOCK-OUT FOR PARTY-LINE-TELEPHONE SUB- 
SCRIBERS’ STATIONS. John Erickson, Chicago, Ill., assignor 
to First Trust & Savings Bank, trustee. Chicago, Ill. Filed 
April 16, 1906. The switch hook operates the switch springs 
and an electromagnet provided with an,armature co-operates 
with the switch hook in controlling said switch springs. The 
springs are not operable by the switch hook except when the 
magnet is energized. 

984,211. ELECTRICAL ALARM SYSTEM. Albert Goldstein, New 
York, N. Y.. assignor to International Electric Protection Co. 
Filed Aug. 6, 1910. The alarm circuit is combined with an 
ordinary telephone circuit. Mesns are provided for indicating 
any trouble on the protective circuit. There is in addition a 
separate alarm circuit. means for connecting to line either 
the translating devices or the alarm circuit. and in the alarm 
circuit are means for receiving signals and means for trans- 


mitting signals. 
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984.218. SELF-WINDING ELECTRIC CLOCK. Robert L. Hight. 


984,119. -ELECTRIC FURNACE. 984,160, 


984,308. 


984.325. 
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Decatur, Ill. Filed Sept. 10, 1909. The clock is provided with 
an electromagnet, which actuates a ratchet, thus winding the 


main spring of the clock. 


984,224. ELECTRIC TAPLET. Nathan Klein, New York, N. Y. 


Filed Dec. 16, 1909. The taplet is provided with longitudinal 
grooves, one of the leads being brought under the groove in 


which the other wire runs. 


984,235. TELEPHONE SYSTEM. Arpád Németh, New York. N. Y. 


assignor to United States Telephone Herald Co.. Wilmington, 
Del. Filed Aug. 20, 1910. Combines a number of telephone 
transmitters, and means for controlling the operative circuit 
of any one of the transmitters from the central station. A 
number of transformers can be used for progressively increas- 
ing the potential. A plurality of substations are associated 
with the receiver-circult and means are associated with each 
substation for decreasing the current potential uniformly with 
respect to each substation, whereby the reproductions at the 
substations are rendered uniform in volume and character. 


984,238. SWITCH. Granville E. Palmer, Winchester. Mass. Filed 


June 25, 1910. A reversible ‘face plate has fuses and connec- 
tions so arranged that the reversal of the plate and re-making 
of the switch connections is an easy matter. 


984,245. ELECTRIC-LAMP SOCKET. James E. Stewart. New 


York, N. Y.. assignor to Annie Stewart. New York, N. Y. Filed 
Oct. 13, 1909. The upper and lower metallic parts are held 


together by V-shaped spring clips. 


984,248. MEANS FOR STARTING VAPOR-CONVERTERS IN 


SERIES. Percy H. Thomas, Montclair, N. J.. assignor to 
Cooper Hewitt Electric Co.. New York, N. Y. Filed March 8. 
1907. The rectifier has two main anodes, two supplemental 
anodes and a cathode and a suitable source, work circuit and 
connections in combination with a separate source of energy 
connected with the supplemental anodes and the cathode. 


? 
” 


METHOD OF TESTING TRANSFORMERS 


984,260. DYNAMO-ELECTRIC MACHINE. Hans G. Berentsen, 


Pittsburg, Pa., assignor to Westinghouse Electric & Manufac- 
turing Co. Filed July 28, 1909. The frame of the dynamo is 
provided with countersunk bolt holes so that spacing bushings 


may be inserted. 


984.286. TROLLEY ATTACHMENT. Fred J. Moeller and Fred- 


erick J. Seyerle. Pittsburg, Pa. Filed Sept. 16. 1909. The trol- 
ley-wheel harp is provided with a guard which prevents the 
wheel from jumping the trolley, yet allows easy removal of 


the wheel from the wire. 


984,297. ELECTRIC METER. William H. Pratt. Lynn, Mass.. as- 


signor to General Electric Co. Filed April 20, 1904. A mag- 
netic core forms a nearly-closed magnetic circuit having a cen- 
tral member and two members each are joined at one end to 
the central member and at the other end are separated from 
it by a small air-gap. <A potential coil is put on the central 
member. a second magnetic core having poles disposed oppo- 
site to the air-gaps. and series coils on said poles. 


984.301. WATCHMAN’S CLOCK. Richard C. Rose, Osceola. Ark. 


Filed Jan. 27, 1910. Four pairs of two electromagnets each 
are spaced at equal intervals around the face of the clock, 
contacts being made by the minute hand. A charged circuit 
includes the hand, one of the magnets and the contact being 
constantly in the path of the arm. A charged circuit includes 
the other magnet controlling the armature lever and a 
circuit-controller, being adapted to cause the rocking of the 
armature lever in the reverse direction to that caused by the 
circuit including the first magnet. 

PREHEATER AND REDUCER FOR ELECTRIC SMELT- 
ING-FURNACES. Alfred Stansfield, Montreal, Quebec, Can.. 
assignor of one-half to John W. Evans. Belleville. Can. Filed 
Nov. 11, 1909. A furnace receives the ore and preheats it, 
sending it to the electric furnace through a chute. 
COMBINATION CIRCUIT-CONTROLLER. John Leo 
Wagner, Chicago, IH. Filed Nov. 2. 1905. Comprises a rela- 
tively stationary frame, a conducting part carried by the 
frame, a rotable carrier, a movable conducting part. a conceal. 
ing structure for the conducting parts, a shaft extending 
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through the concealing structure, and a handle upon the shaft 
without the structure. 

984,327. MOTOR-CONTROL APPARATUS. David Wald, Otto C. 
Britsch and Max Taigman, New York, N. Y. Filed April 23. 
1910. A resistance has a plurality of contacts and a removable 
contact arm. The circuit-making member associated with the 
arm is operative when the arm is in engagement with each 
of the contacts, but inoperative when the arm is in engage- 
ment with one of the contacts. 

984.368. MAGNETO-MACHINE FOR USE IN CONNECTION 
WITH THE IGNITION SYSTEMS OF INTERNAL-COMBUS- 
TION ENGINES. Robert Frederick Hall, Moseley, near Bir- 

` mingham, Eng. Filed Aug. 22. 1908. Combines a magneto ma- 
chine and its high and low-tension circuits with a battery and 
coil and their high and low-tension circuits. Means are pro- 
vided for mechanically connecting the contact breakers to 
provide for synchronic differentiated adjustment thereof, and a 
high-tension distributer for the high-tension circuits. 

984,371. ELECTRIC FURNACE. Hubert Hoff, Düdelingen, Lux- 
emburg, assignor to Eisenhutten-Actien-Verein Düdelingen. 
Diidelingen, Luxemburg. Filed Sept. 25, 1909. Combines an 
open hearth, a passage extending at a slant from the hearth, 
closing means for the passage, a conduit projecting into the 
passage for conveying air into the furnace, and a pipe for 
conveying coal dust opening into the conduit. 

984,454. SPARK-PLUG FOR INTERNAL-COMBUSTION EN- 
GINES. Robert S. Thwaite, New York, N. Y.. assignor to Otto 
B. Shulhof, New York, N. Y. Filed March 15, 1910. The plug 
nas a secondary spark gap exposed to view and surrounded 
by a transparent protecting cover, so that any cessation of 
sparking may be instantly detected. 

984,459. SYSTEM OF ELECTRICAL 
Lester Woodbridge, Philadelphia, Pa. 


DISTRIBUTION. Joseph 
Filed March 20, 1908. 


98§4,204.—PARTY-LINE LOCK-OUT. 


A synchronous machine has an armature and a winding uni- 
formly distributed over its periphery, three pairs of taps from 
the armature winding, each pair including a span not less than 
144 and not more than 154.3 electrical degrees. The spans 
are successively displaced 120 electrical degrees around the 
periphery. 

984,467. SYSTEM OF ELECTRICAL DISTRIBUTION. Joseph 
Bijur, New York, N. Y., assignor to the Electric Storage Bat- 
tery Co., Philadelphia, Pa. Filed March 26, 1908. Combines 
an alternating-current circuit, a direct-current circuit, trans- 
forming apparatus connected between them, an alternating- 
current booster connected between the transforming apparatus 
and the alternating-current circuit, a suitable field coil for the 
transforming apparatus, another field coil for the alternating- 
current booster and an electro-responsive regulator adapted to 
contro] simultaneously the two field coils. 

984,472. PURIFIER. Charles W. Clark, Los Angeles, Cal., assignor 
of one-half to Dennis A. Warner, Los Angeles, Cal. Filed 
Sept. 3, 1909. Includes a receptable having its top made up 
of a series of removable sections, a series of coils of con- 
ducting wire arranged in spaced relation within the receptacle 
and forming electrodes, the coils being removably secured to 
a sections, and electric circuit terminals connected to the 
coils. 

984,496. CARBON-HOLDER FOR ARC-LAMPS. William N. Selig, 
Chicago, Ill, assignor to Selig Polyscope Co.. Chicago, Ill. 
Original application filed April 20, 1909. Divided and this ap- 
plication filed Feb. 11, 1910. A V-shaped clamping block holds 
the carbons. 

984,507. DENTAL MOTOR. 
Filed Sept. 3, 1909. 
has means for coupling the brushes in different orders and for 
short-circuiting the brushes leading to the motor. 

984,508. ELECTRICALLY-HEATED PRESS FOR LEATHER- 
WORK. Edwin N. Chandler. Brockton, Mass.. assignor to Sim- 
plex Electric Heating Co., Boston, Mass. Filed June $8. 1909. 


William E. Butler, David City, Neb. 
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-  FElectric-heating elements are included in the top plate of the 
press. 

984.511. ELECTRIC-MOTOR-CONTROLLING APPARATUS. Harry 
Ward Leonard, Bronxville, N. Y. Original application filed 
Jan. 23, 1905. Renewed Feb. 20, 1907. Divided and this appli- 
cation filed May 11, 1909. Comprises an armature-control mech- 
anism. field-control mechanism, means normally tending to re- 
turn the latter mechanism to full-field position, and a no- 
voltage magnet controlled by the armature-controlled mech- 
anism for controlling the returning means. 


REISSUES. 

13.202. POST OR TELEGRAPH AND TELEPHONE POLE. Her- 
bert E. Atchison, Denver, Colo., assignor to American Post & 
Pole Co. Filed Dec. 15, 1910. Original No. 943,134, dated 
Dec. 14, 1909. Consists of a bar, having angularly disposed 
sides and flukes projecting upwardly from its lower extremity, 
substantially in a plane with the vertex of the angle. 

APPARATUS FOR SMELTING ORES YIELDING A 

VOLATILE METAL. Woolsey McA. Johnson, Hartford, Conn., 

assignor to Continuous Zinc Furnace Co., Hartford, Conn. 

Filed Dec. 12, 1910. Original No. 964,268, dated July 12, 1910. 

An electric smelting furnace has a reducing chamber contain- 

ing a carbonaceous material and having charging and discharg- 

ing apertures, a condenser, and ring electrodes disposed in the 
reducing chamber near its opposite ends. 


PATENTS THAT HAVE EXPIRED. 

Following is a list of the electrical patents (issued by the 
United States Patent Office) that expired February 20, 1911: 
514,902, 514,903 and 415,904. ALTERNATING-CURRENT MOTOR. 

.Charles S. Bradley. Avon. N. Y. 

514,907. DYNAMO-ELECTRIC MACHINE. Charles F. Brush, Cleve- 

land, O. 

514,913. CUSHION FOR TELEPHONE-RECEIVERS. 

Cook, Averill Park, N. Y. 


Victor A. 


514,916. TELEPHONE. Daniel Drawbaugh, Eberly’s Mill, Pa. 
514.920. TELEPHONE-TRANSMITTER. Philip Fitzimons, Bir- 


mingham, Ala. 
514,925. ELECTRIC CABLE. Theodore Guilleaume, Mulheim-on- 
the-Rhine, Germany. 


514.960. ELECTRIC BELL ALARM. William H. Orpen. Jr.. Brook- 


lyn, N. Y. 

514,972. ELECTRIC RAILWAY SYSTEM. Nikola Tesla, New 
York, N. Y. 

514,973. ELECTRICAL METER. Nikola Tesla, New York. N. Y. 


514,975. ELECTRICAL ANNUNCIATOR. Nelson M. Watson. De- 
troit, Mich. 


514,979. BATTERY. David H. Wilson, Chicago, Ill. 

514,980. SWITCHBOARD SYSTEM. David H. Wilson, Chicago, Ill. 

514,981. CIRCUIT MAKING AND BREAKING DEVICE. David H. 
Wilson, Chicago, Ill. 

515.020. ELECTRICAL CONVERTER. Andrew L. Riker. New 
York, N. Y. 

e ELECTRIC ARC LAMP. Samuel W. Rushmore, Brooklyn. 

Y 


515,087. ELECTRIC DISTRIBUTION BOX. Oscar D. Kleinsteuber 
and Monroe A. Kleinsteuber, Milwaukee, Wis. 

515.108 and 515,109. ELECTRICAL CIRCUIT CONTROLLER. Ro- 
maine Callender, Brantford, Canada. 

515,110. AUTOMATIC SIGNALING TRANSMITTER. 
Callender, Brantford. Canada. 

515,125. ARC LAMP. William C. Meissner, Chicago. Il. 

515,145. ELECTRIC SIGNALING BETWEEN RAILWAY TRAINS. 
Julius J. Czepull, Lancaster, Pa. 


Romaine 


515.170. AUTOMATIC TOLL-BOX FOR TELEPHONE PAY-STA- 
TIONS. Howard C. Root, Brooklyn. N. Y. 
515,179. ELECTRIC-RAILWAY CONDUIT. Morris S. Towson. 


Cleveland, O. 


515.189. ELECTRIC TIME-ALARM. John C. Betts, Philadelphia, 
Pa. 
515,192. MATERIAL FOR INSULATING ELECTRIC WIRES. Gus- 


tave A. Cannot, London, England. 


515.205. ELECRIC ARC LAMP. Bruce Ford, Johnstown, Pa. 

515,216. DYNAMO OR ELECTRIC MOTOR. Ludwig Gutmann, 
Pittsburg, Pa. 

515.241. RHEOSTAT. John B. Lyon. Brooklyn, N. Y. 

515,254. RHEOSTAT. Alton J. Shaw, Muskegon, Mich. 


515.255 and 515.256. ELECTRIC ELEVATOR BRAKE. Alton H. 
Shaw, Muskegon. Mich. 

515,274. INDICATOR FOR ELECTRIC CARS. 
mann, St. Louis, Mo. 

515,280. RHEOSTAT. George A. Brown, Muskegon, Mich. 

515.281. ELECTRIC ELEVATOR BRAKE. George A. Brown, Mus 
kegan, Mich. 

515,286. ELECTRIC STEERING GEAR. Frank L. Dyer, Wash- 
ington, D. C. 

515.297. ELECTRIC IGNITER FOR GAS-ENGINES. Joshua Law 
and James W. Gow, Steubenville, O. 

515.304. RHEOSTAT. Alton J. Shaw, Muskegon, Mich. 

515,308. ELECTRIC-RAILWAY TROLLEY. Charles J. Van De- 


a Lynn, Mass.; C. A. Coffin and Albert Wahl. administra- 
ors. 
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Electrical Review Publishing Company. 


VECTOR DIAGRAMS. 


The two papers presented before the recent meeting of 
the American Institute of Electrical Engineers by Prof. W. 
S. Franklin and Prof. Ernst J. Berg, present in a very 
forceful manner the arguments in favor of the two methods 
in general use for the representation of alternating quan- 
tities. Professor Berg's examples show very clearly that the 
best idea of the instantaneous values of the quantity in 
question can be obtained, especially in the ease of non-har- 
monic quantities, by a representation in which the values 
are read off directly on one of the co-ordinates; this may 
be the radius vector in a polar diagram or the ordinate in 
a rectangular system, Although Professor Berg favors the 
polar diagram fhere seems to be little choice between these 
two. This argument refers, however, only to the graphical 
representation of the quantities considered and tacitly passes 
by the question of representing the quantity by a single sta- 
tionary line designated as its veetor. It is at onee acknowl- 
edged that such a vector cannot, if restricted to one plane 
only, represent a harmonic quantity; that is, one which fol- 


lows the sine law of variation. Undoubtedly for one with 


only ordinary mathematical preparation it is useless to 
attempt the representation of any but harmonie quantities 
by veetors, unless one is willing to make use of the equiva- 
lent values. 

On the other hand, where one wishes to represent. a 
great many different quantities in the same diagram the 
polar eurves are likely to beeome confusing and the diagram 
is rendered more simple if each quantity ean be represented 
by a single straight line. This is what is done in the ordi- 
nary vector diagram, and while the projection must be made 
to get the instantaneous value of any quantity, it is unnee- 
essary to carry out these projections in determining the 
relations of the different vectors and in making graphical 
combinations of those representing quantities of the same 
kind, say, voltages. 

Professor Franklin's arguments seem to make it clear 
that if vectors are to be used in this way it is more logical 
to represent them by the method in which a lagging current 
tollows and does not precede the corresponding electromo- 
tive force, regarded in the direction of positive angles. The 


positive direction is conventionally taken the same by all. 


Copyright, 1911, by the 
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ELECTRIC SHIP PROPULSION, 

The paper by Mr. W. L. R. Emmet on ‘* Proposed Appli- 
cations of Electric Ship Propulsion,’’ presented at the mid- 
year convention of the American Institute of Electrical En- 
gineers and appearing in abstract on another page of this 
issue, is a valuable and significant contribution to the cause 
of electric ship propulsion. The use of electric motors to 
propel ships at first seems inappropriate since with such 
a method the power of steam must first be converted into 
mechanical work, then into electricity and then again back 
into mechanical work. All these processes involve appre- 
ciable percentages of loss and it is only by the careful 
analysis of all of the features that the relative desirability 
of such an undertaking can he ascertained. 

There have been a few examples of motor applications 
in marine work, the results of which have been encouraging. 
The work has only been tried out, though, on a small 
scale. Mr. Emmet’s paper, however, deals with the more 
important problem of the propulsion of very large vessels 
by steam turbines with generators and motors as the reduc- 
ing gear and his data assumes a new light because of the 
fact that his theories are applied to an aetual design of a 
battleship. 

It is primarily tor the sake of speed reduction that 
The eff- 


cient speed of the steam turbine is very much greater than 


electricity is advocated for the propelling force. 


the efficient speed of a propeller adapted to absorb the 
same power. To get the best work out of a turbine its 
speed should be at least three or four times that ordinarily 
used in marine work and of course direct connection of 
the propeller at these speeds prohibits an efficient working 
of the turbine. It is of eourse feasibie and something has 
already been aecomplished in the matter of using the 
Melville-Macalpine mechanical reduction gear. Recent in- 
stallations would seem to indicate that much ean be looked 
for in this direction, However, a comparison of the two meth- 
ods would probably show that while both would admit of a 
gréat reduction in weight, the electric drive certainly offers 
greater flexibility in speed control. In the case of electric 
drive it has been proved by application to other arts that 
certain results can be accomplished in a thoroughly reliable 
manner. 

One of the important advantages of electric propulsion 
as compared with other possible methods of speed reduction 
lies in the fact that arrangements can be made by which the 
ratio of the reduction is changeable so that the turbine 
may be run at its most effective speed under more than one 
condition of the vessel’s operation. The possibility of such 
a change in speed ratio is particularly valuable in eonnec- 
tion with warships, since sueh vessels need very high speed 
for emergency conditions and also need to operate eeonom- 
ically at low speed so that their radius of action may be 
made as wide as possible. 


In the design proposed by Mr. Emmet it is possible for 
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both of the propeller motors to be operated from one gen- 
erating set This is accomplished by reducing the speed 
of the turbines sufficiently to disconnect one of the genera- 
tors and two of the moters. When the speed has fallen 
sufficiently low a still further gain can be accomplished by 
connecting the remaining motors for fifty poles instead of 
thirty poles. It is apparent that these conditions are ideat 
for cruising and the eccnomy afforded will inerease the mili- 


tary value of a vessel so equipped. 


ELECTRICITY IN MINES. 


The American Mining Congress appointed some time 


ago a Committee on Staadardization of Electrical Equip- 
ment in Coal Mines, and this committee has now made a 
report, as is noted in our column of New PUBLICATIONS. 
The report consists of a proposed code of rules, including 
special provisions governing electrical practice in gaseous 
mines. 

The number of fatal accidents due to the use of elec- 
tricity in mines is not a large percentage of the total num- 
ber due to all catises, but this does not mean that sufficient 
attention has been given to modes of prevention, since elec- 
trical accidents are largely preventable, and efforts in treir 
elimination should not be abated until the percentage is nil. 
A great many installations and a great deal of the operating 
practice in this country is not attended with that regard 
to staple precautions which should always obtain where ha- 
man lives are put in jeopardy. That some code of rules 
should be drawn up, and enacted into law, to govern mine 
operation, is generally admitted by those familar with the 
eonditions. As in other matters of legislation it is highly 
desirable that a uniform code be adopted in the different 
states, the rules being so drawn as to cover the variations 
in loreal conditions. The rules should be made to ap;'ly to 
metalliferous mines as well as to coal mines, there being Do 
essential differenee in the conditions, except where the coat 
mines are gaseous. 

The principal dangers arising from the use of electric 
current in mines are shoek and the ignition of inflammable 
To obviate the first, low 


vr medium voltages should be used in all apparatus, high 


or explosive materials by sparking. 


voltage being confined to transmission lines. Leakage must 
also be carefully guarded against, as the conditions in mines 
are especially favorable to it. 

To avoid danger from sparking, all motors with com- 
mutators should be inelosed and should be flame -proof. 
Switches, fuses and movable apparatus must be surrounded 
with especial precautions. 

Above all, after proper equipment is properly installed, 
The ex- 


perience in England mav prove helpful in this regard. 


it should be regularly aud efficiently inspected. 


The code which has been in force in England was put 
into effeet in 1905 by the British Home Gttice. It has been 


considered necessary to bring these up to date, and a new 
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code has been drawn up by a committee appointed in 1909 
by the Home Office. In its repert this committee states that 
nearly all trouble has arisen from either faulty mechanical 


construction and design of apparatus or from insufficient 


supervision and maintenance. The former source of trouble 


should be obviated by sufticiently stiingent rules requiring 


improved design and ecnstruction. Much progress has been 


made in the design of equipment especially suited for min- 
ing purposes. but there is still room for improvement, more 
especially with respect to the mechanical details of switches, 
cables and minor apparatus. Avoidance of sparking and the 
minimum exposure of live parts are two great desiderata. 

: Maintenance in proper condition, under the severe con- 
ditions imposed underground, can only be guaranteed by 


adequate, intelligent, conscientious and regular inspection. 


An existing rule in England reads: “A competent person 


shall be on duty at the mine when the electrical apparatus 


or machinery is in use.” In the opinion of the committee 
on revision, above referred to, this provision is too vague, 
and the qualifications of the mine electrician should be spe- 
cified and cover not only technical knowledge but character, 
resourcetulness aud conscientious devotion to duty. It is 


hard to set any test of the latter, further than the judg- 
ment of the mine superintendent, whieh renders inspection 


from an outside source all the more necessary. 

In most of our states we already have provision for 
regular mine inspection, but the mspectors are not usually 
competent to pass upon eleetrical apparatus. It therefore 
seems desirable to supplement the inspecting foree hy men 
trained in electrical matters sufficiently to determine whether 


the rules are being complied with. It will be recalled that 


a similar code of propesed rules was recently issued by the 
Bureau of Standards (Cireular No. 23, July 15, 1910; see 
ELECTRICAL REVIEW AND WESTERN ELECTRICIAN, November 
12, 1910) in which this feature was incorporated, and it 
would seem highly desirable that the American Mining Con- 
gress should incorporate this provision in any code which 
it may finally adopt or propose to the States for enactment 
into law. England’s experience in this matter should not 
he wasted upon us, and it is probable that our present in- 
spectors of mines in the various states could furnish in- 
teresting testimony on this point. 

Otherwise the two codes are very similar, covering sub- 


stantially the same ground. In connection with a provision 


for sprinkling to prevent explosive accumulations of coal 
dust, the snggestion made elsewhere in this issue for the use 


of soap and water in place of plain water should receive 


consideration. It is claimed that the addition of soap causes 


the lumping of the dust and prevents its formation anew 
upon drying. 

In eonelusion, reference may be 
ment of the English committee on revision that ‘experience 


made to the state- 


has shown that the proper use of electricity cannot be re- 


garded as inherently unsafe and that tf possesses somu 
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characteristics of great advantages in underground con- 


ditions.” 
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DAY LETTERGRAMS. 

The conspicuous suecess which has attended the intro- 
duction of the night lettergram has established this feature 
as a permanent characteristie of telegraphic service. Not 
only has the service proved a boon to the customary users 
of the telegraph. but it has attracted traffic from hosts of 
others who did not ordinarily use this service and incident- 
ally it has proved a very attractive means of increasing the 
revenue of the telegraph companies. 

The announcement is made that beginning with March 
1, the Western Union Telegraph Company inaugurated a 
day lettergrain service. These day letters cost about one 
and one-half times as much as the night letters, which were 
put in foree about a vvar ago. 

When the announcement of the alhance between the 
American Telephone & Telegraph Company and the Western 
Union Telegraph Company was made, Theodore N. Vail 
stated that very radical steps would be taken to improve the 
efficiency of both the telephone and telegraph serviee, and 
that through the co-operation of traffic arrangements on 
both arms of the service economies would be effected and 
operating efficieney improved. 

This poliev has been consistently adhered to and within 
the very short time which has elapsed since then there have 
heen Witnessed several most important baprovements which 
have attracted new business to the compames and been of 


incalculable value to the users of the service. 
(J 


ENGINEERS OPPOSED TO LICENSING LEGISLATION 

There are three bills pending in the Legislature of the 
State of New York proposing the restriction of the profes. 
sional activities of engineers and requiring a sort of eivil 
service examination on the part of those who undertake 
work of this character in the State of New York unless 
they have been practicing there for a considerable term of 
vears Tt is anderstood that the national organizations 
representing the meehanical engineers, the civil enyineers 
and the electrical engineers, and in fact all the leading engi- 
neering talent of Americz, are opposed to these bills. Com- 
mittees of these organizations are hard at work and it is 
purposed to make a strong protest at Albany at the hearings. 

On another page of this issue we reproduce the report 
of the special committee appointed by the directors of the 
American Institute of Electmeal Engineers to investigate 
the subject matter of the proposed aets and to confer with 
ether professional and learned societies. 

It appears that after careful analysis and investigation 
the committee is positively of the opinion that the passage 
of any or all of these bills is against the best welfare of the 
people of New York ard that they do pot represent any 


substantial publie demand or need. 
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Convention of Mechanical Engineers. 

The  sixty-third meeting of the 
American Society of Mechanical Engi- 
neers will be held in Pittsburg, Pa., 
from May 30 to June 2, under the pres- 
idency of Col. E. D. Meier, of St. Louis. 

A committee consisting of E. M. 
Herr, chairman, George Mesta, J. M. 
Tate, Jr., Chester B. Albree, D. F’ 
Crawford, Morris Knowles and Elmer 
K. Hiles, secretary, will have charge 
of the Pittsburg meeting. 
It is expected that from 300 to 400 
members and ladies will be in attend- 
ance. In addition to the professional 
sessions, when papers will be read and 
discussed, there will be inspection trips 
to the leading local industrial establish- 
ments, besides automobile trips 
through the parks and visits to Car- 
-negie Institute, Memorial Hall, ete. 

e am aea 
New Value for Weston Cell Used in 
England. 

The London Electrician states that 
' the National Physical Laboratory is 
now issuing certificates for standards 
of voltage based upon the value 1.0183 
volts at twenty degrees centigrade for 
the standard Weston cell. This is in 
conformity with the action taken by 
the national standardizing laboratories 
of Germany, France and the United 
States. 


@ 
— eoe 


Oklahoma Telephone Association. 

The Oklahoma Telephone Associa- 
tion, which met in Oklahoma City on 
February 14, elected for the ensuing 
year the following officers: R. S. Goff, 
of the Sulphur Telephone Company, 
president; I. H. Strickland, of the 
Stonewall Telephone Company, vice- 
president; Horace Truman, of the 
Geary Telephone Company, secretary- 
treasurer. 

The committee on arrangements of 
the next meeting, which will be held 
in Oklahoma City the second Tuesday 
in August, is composed of L. A. Smith, 
Horace Truman and H. Sullivan. 

—eo 
German Effort to Extend Use of Elec- 
tricity. 

An association has been formed in 
Germany for the purpose of promoting 
the consumption of electrical energy. 
An extensive propaganda will be inau- 
gurated at once. The managing com- 
mittee comprises representatives of 
central stations, manufacturers, con- 
tractors and engineers. 
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Day-Wire Letters. 

Beginning with March 1, the West- 
ern Union Telegraph Company inaug- 
urated a day letter system. These day 
letters cost about one-and-one-half 
times as much as the night letters, 
which were put in force a year ago. 

— -ee 

Boston Edison Vehicle Campaign. 

The Edison Electrice Illuminating 
Company of Boston has started a one- 
hundred-thousand-dollar campaign of 
education for the use of electric ve- 
hicles in the five hundred and fifty 
square miles of territory covered by 
its lines. The Company has recently 
purchased thirty-four electric pleasure 
and commercial vehicles and will re- 
place approximately one hundred and 
twenty more of its horses and wagons. 


CHARLES L. EDGAR, 
Who Is Pushing the Vehicle Campaign. 


horses and buggies, and thirty-nine 
gasoline ears with electrics. Orders 
will be distributed among different 
manufacturers. Purchases will be made 
only from those manufacturers who 
are adequately and substantially rep- 
resented in Boston. The Company is 
equippiug and will operate a publie 
garage under the auspiees of the Elec- 
tric Vehicle Association of America. A 
low rate for complete service, including 
charging current, irrespective of daily 
mileage, will be offered. 

The campaign was inaugurated at a 
dinner and conference in Boston on 
March 3 given by the Edison Electric 
IWluminating Company. Seventy-five 
electric-vehicle companies, motor manu- 
facturers and allied industries were in- 
vited. The Boston Automobile Show 
opens on March 4 and every inch of 
space has been sold. The exhibition 
space is fifty per cent larger than that 
at the New York show, and the over- 
flow fills Horticultural Hall completely. 
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Chicago Rules for Rubber-Covered 
Wires. 

The Department of Electricity of the 
City of Chicago has announced that 
after April 1, 1911, no rubber-covered 
wire will be approved for use in that 
city which does not meet the specifica- 
tions to be put into effect in New York 
(itv on the same date. These specifica- 
tions were given in the ELECTRICAL 
REVIEW AND WESTERN ELECTRICIAN for 
January 21, 1911. 

Frequent tests will be made upon the 
wire used in installations in Chicago 
to determine whether it complies with 
the specifications. 

The announcement is made by Wil- 
liam Carroll, city electrician. 

—eo 


Swedish Hydroelectric Power Station. 

The Swedish Government is prepar- 
ing a scheme for the erection of a hy- 
droelectrie power station at the Aef- 
karleby Falls, on the river Dal Elf, a 
few miles from its mouth, at which 
pcint the stream is divided by islands 
into three branches. The hight of the 
falls is about fifty feet. It is proposed 
to build the station in three install- 
ments, during which its capacity will 
invrezse from 18.000 horsepower to 
some 45,000 horsepower. The geograph- 
ical position of the falls is regarded as 
quite satisfactory, as there are several 
towns of some importance within a lim- 
ited radius. 

—__>--e__— 
New York Electrical Society. 

The next meeting of the New York 
Electrical Society will be held at the 
Hispanic Society Building, 156th Stceet 
nesr Broadway, New York, on the 
evening of Thursday, March 16. F.O. 
Blackwell, the well known engineer, 
will give an illustrated lecture on hy- 
droelectrie developments in Mexico. 

———~-»—___— 
Reception and Dance of American In- 
stute of Electrical Engineers. 

The reception and dance of the Amer- 
ican Institute of Electrical Engineers, 
which was held at the Hotel Astor on 
February 28, was a distinguished sut- 
cess. The reception and dance is a Dew 
feature and this year took the place of 
the annual dinner. There was a large 
gathering and many of the best know» 
representatives of the electrical indus- 
try were present. Badges were pre 
sented to past-presidents by President 
Jackson, and the reply was made by 
T. C. Martin. 
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Sir William Ramsay. 

It is not so many years since the sci- 
entific world was startled by the an- 
nouncement of the peculiar characteris- 
ties of radioactive substances. The dis- 
coveries in physical science contingent 
upon the development of knowledge of 
these substances have contributed to a 
rapid unfolding of many problemswhich 
have heretofore been considered chem- 
ical mysteries. 

Among the brilliant men who have 
been engaged in the pursuit of 
information respecting the 
chemistry of radioactive 
substances, the subect of this 
sketch, Sir William Ramsay, 
has taken a most prominent 
part. 

Sir William was born at 
Glasgow, Scotland, October 
2, 1832. His grandfather 
was a very prominent 
chemist, and founded, in 
1800, the Glasgow Chemical 
Society of which he became 
the first president. His fath- 
er was a civil engineer and 
brother to Sir Andrew Crom- 
bie Ramsay, who was presi- 
dent of the Geological So- 
ciety, 1862-1864, and presi- 
dent of the British Associa- 
tion, 1860. 

Sir William entered Glas- 
gow Academy at an early 
age, remaining there until 
his fifteenth year when he 
entered Glasgow University. 
He commenced his studies of 
chemistry under Professor 
Anderson, following labora- 
tory work under Mr. Tat- 
lock, a well known analyst 
of the time. In 187], ‘he 
went to Tübingen to study 
chemistv under Professor 
Fittig, and from the time of his gradu- 

ation there as Doctor of Philosophy in 
1872, until 1874. he acted as chief as- 
sistant to the Young Chair of Technical 
Chemistry in Anderson College, Glas- 
gow. In 1880 he accepted the post of 
tutorial assistant in the chemical de- 
partment of Glasgow University, later 
being appointed professor of chemistry 
in the University College of Bristol. 
He became principal of this institution 
one year later, retaining both posts un- 
til 1887, when he was elected to the 
chair of chemistry in University Col- 
lege, London. It was soon after this 
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attachment that he turned his attention 
to physical chemistry, and in conjunc- 
tion with Professor Svdney Young be- 
gan the work which has resulted in 
the splendid achievements which have 
heen heralded throughout the scientific 
world. 

During 1894, Sir William and Lord 
Rayleigh discovered the element argon. 
The existence of this element had first 
been suspected by Cavendish during 
his lifetime—1731-1810—but had not at- 
tracted much subsequent attention. 


SIR WILLIAM RAMSAY, 
Discoverer of Transmutation of Radium 


Their joint discovery was made known 
to the public at the British Association 
meeting held at Oxford. In 1895, Ram- 
say obtained from a mineral called 
cleveite, another gaseous element, he- 
lium, This diseovery resulted from a 
number of investigations which Sir 
William carried out in the expeetation 
of finding a substance containing ar- 
gon combined with other elements and 
of thereby ascertaining more informa- 
tion respecting its chemical properties. 

Professor Ramsay discovered, in con- 
junction with Dr. Travers, during 1898, 
three more gaseous elements which 
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have been called neon, erypton and 
xenon. 

In conjunction with Frederick Soddy, 
Professor Ramsay has found that rad- 
ium in its apparent disintegration 
evolves helium. During 1903, Sir Wil- 
liam and Mr. Soddy made the very 
important discovery that helium is de- 
veloped by a spontaneous change in the 
radium emanation and four vears later 
Sir William and Mr. Cameron further 
proved that neon and argon are like- 
wise produced from the radium ema- 
nations. 

Sir William held the prest- 
dency of the Bristol Natural- 
ists’ Society from 1884 to 
1887. He was president of 
the chemical section of the 
British Association meeting 
held at Toronto during 1897, 
and he is a fellow of the Ger- 
man Chemical Society, as 
well as of the Royal Medical 
and Chirurgical Society, the 
Pharmaceutical Society, the 
Chemical Society, Physical 
Society and Royal Society of 
London, and a member of 
other scientific organizations. 
He is a member of the Royal 
Academies of Berlin, Hol- 
land,  treland, Bohemia, 
Rome, St. Petersburg, Rou- 
nania, Vienna, Norway and 
Sweden, and of the Acade- 
mies of America, (Geneva, 
Frankfort and Mexico. In 
1895 he was decorated an of- 
ficer of the Legion of Honor 
and has since been made a 
(‘commander of the Crown, of 
Italy. He is a foreign mem- 
ber oof the Institute of 
France, and honorary LL.D. 
of Glasgow and Birmingham, 
and honorary D.Se. of Dub- 
lin, Oxford, Cambridge, Liverpool and 
Columbia, Ph. D. of Tübingen and Kra- 
kau, and an M. D. of Heidelberg and 
Jena. He was ereated K. C. B. in 1902. 

Sir William divided witir Lord Ray- 
leigh the Hodgkins prize of $10,000, of- 
fered hy the Smithsonian Institution of 
Washington, D. C., as well as the Le- 
compte prize of 50,000 frances awarded 
by the Paris Academy of Sciences. He 
has besides received the Barnard medal 
of the American Academy, the Davy 
medal of the English Royal Society, the 
Longstaff medal of the English Chem- 
ical Society, the LeBlanc medal of the 
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French Chemical Society, and the 
Hoffmann medal of the German Chemi- 
cal Society, in addition to one of the 
Nobel prizes given for chemistry. 

He has been a frequent contrib- 
utor to the technical literature of the 
various subjects upon the study of 
which he has been engaged, and as an 
instructor and educator has been re- 
markably snecessful. 

— eee 
Meeting of Cleveland Section, A. I. E. E 

On February 20, the Cleveland Sec- 
tion of the American Institute of Elec- 
trical Engineers held its regular month- 
ly meeting. After supper at the Raths- 
keller, the members met in the Engi- 
neering Building of the National Elec- 
trie Lamp Association, as guests of the 
latter, and listened to three papers on 
subjects pertaining to electric illumina- 
tion. The first was by H. T. Spalding 
on ‘‘Mazda Street Lighting.” the sec- 
ond by P. W. Cobb on ‘‘The Phvsiol- 
ogy of Glare,” and the third by Her- 
bert E. Ives on “The Production of 
Artificial Daylight.” 

Mr. Spalding presented numerous 
stereopticon views of various types of 
Street lighting fixtures and installa- 
tions. Dr. Cobb discussed the effect of 
scattered light in the eve in diminish- 
ing sensibility. Dr. Ives discussed and 
demonstrated the additive and sub- 
tractive methods of producing light of 
the color known as ‘‘average day- 
light.” He produced light of this col- 
or, using the additive method, by add. 
ing light from a tunesten-filament 
lamp to that from a mereury-vapor 
lamp, in the proportions of one to two, 
approximately. Using the subtractive 
method, he cut off from the light of a 
tungsten-filament lamp by means of a 
selective sereen, just enough light of 
the longer wave lengths so that the 
transmitted light had the color of av- 
erage daylight. 


After the meeting a light lunch was. 


served in the employees’ restaurant. 
—_——_++o____- 
Congress of Technology. 

What promises to be a very remark- 
able and striking record of the place 
of science in modern industry will be 
presented in the series of papers whieh 
will constitute one of the main features 
of the Congress of Technology to be 
held in Boston on April 10 and 11, this 
vear. The first of these dates is the 
tftieth anniversary of the chartering 
of the Massachusetts Institute of Tech- 


nology, and the primary purpose of the 
Congress is fittingly to mark that anni- 
versary. <A large number of Technol- 
ogy graduates who have been conspic- 
uously suecessful in varied lines of en- 
gineering will present papers at the 
Congress, dealing with various aspects 
of the country’® manifold industrial 
problems and treating of those prob- 
lems not only as they exist now but as 
they promise to take shape in the fu- 
ture. The papers, separately, will 
discuss the conditions and prospects in 
specifie industries and will, therefore. 
he of exceptional interest to the great 


number of men engaged in them. 
— > --e—_——__—_ 


Agreement Between Marconi and Tele- 
funken Companies. 

An agreement has been entered into 
between the Mareont Wireless Tele- 
graph Company, the Telefunken Com- 
pany, the Gesellschaft für Drahtlose 
Telegraphie, Braun, Siemens and Hals- 
ke, and the Compagnie de Télégraphie 
Sans Fil, as a result of which a new 
operating company has taken over the 
contracts under which the two first- 
named companies had entered with the 
shipping interests. The rivalry which 
has previously existed between these 
two companies is therefore terminated. 
The new operating company will take 
over the stations as well as the per- 
sonnel of the old companies. 

—_——_»-____ 
Telephone Bill in Texas. 

A bill has been introduced in the leg- 
islature of Texas with an idea of elas- 
sifving telephone companies according 


to the elass of service rendered rather 


than upon the size of the town. The 
bill provides for eight classes compris- 
ing cities of from populations less than 
1,000 to those of more than 75,000. 
Companies are prohibited by the pro- 
posed bill from charging a higher rate 
of rental for exchange telephone serv- 
ice in any town or eity of a lower class 
than is charged for like service in any 
town or city of a higher class. 
~~ -- 


Examination for Machinist. 

An examination will be held ọn 
March 29 to secure eligibles for filling 
the position of machinist in the Signal 
Service at Large, Manila, P. I. Those 
Wishing to take the examination should 
apply to the secretary of anv board of 
examiners or to the United States Civil 
Service Commission, Washington, D., 
C., for examination blank 1312. 
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Close of Philadelphia Electrical Show. 

The final week of the Philadelphia 
Electrical Show closed successfully on 
Saturday night, February 25. The week 
was marked by an increased attend- 
ance. 

At a meeting of the exhibitors on 
Tuesday night. February 21. at which 
wW. C. L. Eglin presided, matters in 
connection with future exhibitions of 
this sort to be held in Philadelphia 
were discussed. 

Appreciation of the management's 
satisfactory and economical installa- 
tion of exhibits was voiced by the ex- 
hibitors and the show pronounced a 
success, Among those who made re- 
marks were Frank H. Gale, E. B. Steb- 
bins, J. C. MeQuiston, L. R. Newbold, 
John C. Gibson and G. S. Smith. It 
was decided to appoint a committee to 
consider ways and means looking to- 
ward a permanent show organization, 
together with possible co-operative 
features. and the chair appointed John 
J. Gibson chairman of this committee. 

On Friday evening, Febrnary 24, a 
rejuvenation of the Sons af Jove was 
held at the Odd Fellows Temple, at 
which a large class was initiated. 

ooo —__— 


Underwriters’ National Electric Asso- 
ciation. 

The eighteenth meeting of the 
Underwriters’ Electric Association will 
be held in New York City on March 22 
and 23, and will consider committee re- 
ports and suggestions for changes 10 
the National Electrical Code. The pro- 
posed changes will be considered by 
the Electrical Committee before the 
general meeting and recommendations 
made for adoption or rejection. Copies 
of the proposed changes and committee 
reports can be secured on application 
to Seeretary C. M. Goddard. 141 Milk 
Street, Boston, Mass. 

—eoo 


To Investigate Copper Companies. 

A resolution has been introduced 1D 
the Senate authorizing the Attorney 
General to investigate the organization, 
methods of operation, and relation to 
each other and to allied companies. of 
the Amalgamated Copper Company. 
the Anaconda Copper Company, and 
the United States Metal Selling Com- 
pany, for the purpose of determining 
whether they have formed a trust or 
combination in violation of the Sher- 


man anti-trust law. 
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Rehabilitation of a Central Station. 


Changes in the South Bend Plant of the Indiana & Michigan Electric Company. 


A suggestive example of the co-or- 
‘dination of water power and steam 
power in central-station service is af- 
forded by the system of the Indiana & 
Michigan Electric Company, of South 
Bend, Ind. Although the communities 
supplied with energy by the Company 
are of moderate population, the area 
of the territory served:and the location 
of the generating and distributing in- 
stallations combine to form an engi- 


St. Joseph River at these four points. 
The hydroelectric plant at Elkhart is 


capable of developing 2,000 horse- | 


power, the plant at Twin Branch 7,000 
horsepower, the plant at Buchanan 4,- 
000 horsepower and the plant at Ber- 
rien Springs 9,000 horsepower. These 
plants are connected to high-tension 
lines which radiate from South Bend, 
Ind., and all lines, with the exception 
of those between South Bend and 
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nected through step-up transformers in 
the substation to the high-tension bus 
and can be used to supply any short- 
age of power to anv one or all points 
on the system. The lines leaving the 
substation from South Bend for the 
east and south have a voltage of 13,- 
200, and lines leaving the substation 
for the north and west have a voltage 
of 25,000, and the two voltages are eon- 
nected in at their proper points on a 
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INTERIOR OF SOUTH BEND STATION DURING RECONSTRUCTION 


neering situation of considerable in- 
terest. 


The Indiana & Miehigan Electric 


Company operates four hydroelectric 


supplying — electrical 


energy. Two of these properties are 
located within the State of Indiana. 
one at Elkhart and one at Twin Branch, 
whieh is thre miles north of Misha- 


waka. The Company also operates two 


hydroelectric properties in the State of 
Michigan, one at Buchanan and one at 
Berrien Springs. About 22,000 electri- 
eal horsepower is developed from the 


Mishawaka, are in duplicate. The 
transmission lines are virtually high- 
tension busbars with the different 
plants as different units, all radiating 
from a central substation at South 


Bend and all lines connected together 


through a high-tension switchboard in 
the South Bend substation. 
of the eleetrie plants are working in 
parallel and the proportionate load to 
be carried by each is regulated from 
the South Bend substation. The South 
Bend substation adjoins the rebuilt 
steam auxthary plant whieh is eon- 


Thus all 


either 


set of three auto-transtormers con- 
neetedin Y,” with their neutral point 
grounded. This ground limits the volt- 
age rise on both of the systems, pre- 
venting any excess voltage strains at 


transmission voltage from 


grounds or other troubles on any of 
the lines. The ground on the neutral 
point of these auto-transformers is the 
only ground on the high-tension svs- 
tem and with these auto-transformers, 
both the 13.200 and the 25,000-volt 
lines being connected to the same trans- 
former eall, virtually makes the trans. 
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mission system continuous although of 

two voltages, and the energy loss in 
the auto-transformers is very small, 
being but .98 of one per cent, when 
6,000 kilowatts is being transferred 
from one voltage to another on the sys- 
tem. These auto-transformers occupy 
very little room as they are oil in- 
sulated, water cooled, and they are also 
insulated for the maximum theoretical 
voltage strains which it is possible to 
get from this combination, not depend- 
ing for any protection on the fact that 
the neutral point is grounded. 

The power generated at these plants 
is used for street lighting, commercial 
and residence lighting, factory power 
and street-railway power. The trans- 
mission lines parallel the interurban 
railway lines of both the Chicago, 
South Bend & Northern Indiana and 
the Southern Michigan Railway Com- 
pany, and power for operating their 
ears is supplied from substations at 
proper intervals, which substations are 
connected to both the transmission lines 
passing them. This connection to both 
transmission lines decreases the liabil- 
ity of break or any stoppage in the 
continuity of service. Each substation 
is equipped with sixty-cycle rotary 
converters and each rotary carries a 
slightly leading current which approx- 
imately offsets what would be the drop 
in voltage on the transmission line be- 


tween two substations. This practic- . 


ally gives a flat voltage curve on the 
transmission lines. 

Street lighting, commercial and res- 
idence lighting and factory power 1s 
supplied from the system for the cities 
of Benton Harbor, Mich., St. Joseph, 
Mich., Buchanan, Mich. South Bend, 
Ind., Mishawaka, Ind., and Elkhart, 
Ind., and substations for stepping down 
the voltage for the distributing systems 
in the aforementioned locations are 
also connected each to two high-tension 
transmission lines. The city railway 
service at Benton Harbor and St. Joe, 
South Bend and Elkhart is supplied 
from synchronous motor-generator sets, 
the synchronous motors of which are 
built for low power factors and from 
these sets sufficient wattless current is 
supplied for the transformers, etc., on 
the commercial distributing system so 
that the high-tension transmission line 
and the water-power plants are oper- 
ated at a power factor between 90 and 
100 per cent, depending on the load. 

Each of the aforementioned syn- 
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chronous motor-generator sets has a 


Tirrill voltage regulator connected in 
its field circuit, which causes to be sup- 
plied by the synchronous motors such 
leading or lagging current as will main- 
tain a constant voltage on the alter- 
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erating conditions is kept within two 
per cent variation each way from nor- 
mal. 

The Indiana & Michigan Electric 
Company was among the first of the 
hydraulic companies to supply mixed 


SOUTH BEND STATION -HIGH-TENSION STRUCTURE IN FRONT OF ADJOINING SUBSTA- 
TION TO BE REMOVED. 


nating-current busbars from which the 
commercial and residence lighting is 
supplied. With proper attention paid 
to the weight of the revolving elements 
of the generators in the water-power 
plants so as to keep within desired 
limits the speed variations due to flue- 
tuations in the load and with the mag- 


service from the same sets of trans- 
mission lines, and has been very suc- 
cessful in working out the regulation 
problem. Two or three interurban sub- 
stations are as a rule connected be- 
tween the water-power plants and the 
step-down substations for lighting, yet 
by regulating the terminal voltage with 


GENERAL VIEW OF BOILER ROOM. 


netic circuit of the generators being 
proportioned to respond within limits 
to changes in excitation set up by Tir- 
rill regulator in the fields of the syn- 
chronous motors, the voltage regulation 
on the entire system under normal op- 


synchronous motor-generator railway` 
sets at the points where most of the 
lighting is done very close voltage reg- 
ulation is secured, as shown by the ac- 
companying chart taken at about the 
central point of the system with all 


Vol ey 


I kept Tee: . 


each War La 3 


Michigan ae 
ng the fit, 
S fu sips a, 


T 


{ 


ININ SED 


phe Tees 
el Tee 
è rege’ 
opipa s 
poetai > 
nts ani 
hae 


altare T 


March 4, 1911 


railway substations in operation and 
the water-power plants being respec- 
tively seven miles, fourteen miles, six- 
teen miles and twenty miles from the 
point at which the voltage chart was 


taken. 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


proper clutches. This plant later coming 
under control of the companies owning 
the hydraulic plants, made it necessary 
to rebuild the steam plant to get suit- 
able operating characteristics from 


it for parallel 


operation with the 


ONE OF THE NEW TURBO-GENERATORS—CONDENSER SHOWN ON RIGHT. 


The South Bend steam plant was a 
typical old-time steam-operated elec- 
tric-light station, with three engines 
driving a long line shaft, to which a 


water-power plants, and changes have 
been made in the machinery from time 
to time as was made necessary by in- 
crease in the water-power plants until 


INTERIOR OF TWIN BRANCH HYDROELECTRIC PLANT—ONFE OF THE PLANTS SUPPLY- 


ING SOUTH BEND. 
e 


number of generators for are lighting, 
incandescent lighting and direct-cur- 
rent service were belted. Each genera- 
tor belt ran over a clutch pulley on 
the line shaft and could be started and 
stopped by throwing in and out the 


within the last year it became neces- 
sary to rebuild the building in order to 
accommodate further additions and 
changes in the steam-plant équipment. 
During the spring, summer and fall of 
1910, the changes in the building were 
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made. It was necessary during the 
summer and fall of 1910 to keep the 
steam plant either in continuous opera- 
tion or ready at any time to place it 
in operation. Consequently the build- 
ing of the new structure on the 
same location occupied by the old 
steam plant and keeping the apparatus 
in the old building in operation 
made the rearrangements of apparatus 
in the old building and the erection 
of the new building a rather compli- 
cated and difficult problem. 

The steel for the new building was 
designed with the field riveting to be 
done being left in such a way as to 
make it possible to erect part of the 
steel inside of the old building, such 
parts projecting through the roof of the 
old building and the additional parts 
heing set up and riveted in place out- 
side of the old building. After the 
new skeleton steel work was erected 
the old roof was supported temporarily 
from same and some temporary false 
walls constructed on the skeleton steel 
work beneath the old power-house roof 
and inside the old power-house walls. 
The old power-house walls were then 
torn down and the new foundations, 
walls and roof were then built around 
and over the old power-house roof and 
temporary walls, this arrangement 
making it possible to build the new 
power house entirely from the outside 
and at the completion of the building 
operations, leaving a power house with- 
in a power house. The work of tearing 
out the old roof and temporary walls 
from within the new building has just 
been completed and the erection of the 
inside steel work for switchboard, op- 
erating galleries, ete.. is now under 
way, and after completion of this stage 
of the work the switehboards will be 
moved up on the operating galleries, 
from which galleries the operator has 
a point of vantage from which he can 
see the entire operating equipment, 
consisting of steam turbines, motor-gen- 
erator sets and all the necessary aux- 
iliaries and accessories, and the placing 
of the switchboards on the galleries will 
give additional floor space for the re- 
arrangement to better advantage of 
the different auxiliary units. The fact 
that the steam plant is an auxiliary 
and is to be operated in parallel with 
the water-power plants has had a de- 
cided bearing on the general arrange- 
ment and design of the steam plant. 

General views of the interiors of both 
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the boiler and generating sections of 
the South Bend plant are shown in the 
accompanying illustrations. The boil- 
er equipment comprises ten 400-horse 
power Wickes vertical-type boilers. 
They are arranged in a single row In 
batteries of two boilers each. A steel 
smoke stack is provided for each bat- 
tery, these stacks being 130 feet high 
and six feet in diameter. The furnaces 
have fifty-six square feet of grate sur- 
face and with a poor grade of Indiana 
coal a boiler efficiency of sixty-two per 
cent is obtained. In the bunkers, shown 
over each cf the boilers, there is stored 
sufficient eoal for thirty-six hours’ run, 
which coal is down-spouted into the 
stoker hoppers, engine-driven mechan- 
ical stokers being used throughout. 
The arrangement of apparatus in 
the boiler room makes it possible to get 
the steam plant in operation with a 
minimum number of boiler-room at- 
tendants in case of an emergency. The 
hoiler-feed water valves, feed-water 
pumps, stoker engines and feed-water 
heater accessories are centrally located 
so as to be under supervision of one 
man, who, by standing in an arched 
doorway between the boiler room and 
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the engine room, is at all times ìn such 
position as to view the operation of 
the steam turbines and auxiliaries and 
the aforementioned boiler-room auxil- 
iaries. By suitable governor adjust- 
ments of the steam turbines, the prob- 


lem of the proportionate division of 
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load between the steam plant and the 
water-power plants when operating in 
parallel and subject to load fluetua- 


tions has been successfully solved. 


Overhead ground wires are now being 
installed on the transmission lines for 
protection of 


the better the lines 


CHAKT READINGS TAKEN AT 
CENTER OF SYSTEM 

against lightning and resultant tron. 
bles. 

The generating equipment of the 
South Bend plant comprises. at pres- 
ent. one 1,900-kilowatt Westinghouse 
turbo-generator and one 2,000-kilowatt 


General Electrie turbo-generator. As 
soon as the last of the old engines can 
be removed an additional unit of 2,000 
kilowatts capacity will be installed. 


The genefators are wound for 2.300 ` 


volts, three-phase, sixty-cyele alternat- 


Ing enrrent. The smaller unit is execit- 


CTRICTAN 


RAILWAY 


Vol. 58—No. 9 


ed by a direct-connected 27 .3-kilowatt 
direct-current exciter. The excitation 
current for the larger unit is taken 
from a sixty-kilowatt motor-generator 
set which also supplies excitation for 
the railway motor-generator sets. 

As may be seen from the accompany- 
ing general view, a row of three motor- 
generator sets is placed along the south 
wall of the plant. Two of these units 
are of 750-kilowatts capacity and one 
of 500-kilowatts capacity. In the same 
line with these sets are placed a 300- 
kilowatt rotary converter and the six- 
ty-kilowatt exciter set. 

The location of the various other ap- 
paratus has not vet been decided upon. 
As the old apparatus is taken out the 
new machinery is located in the most 
suitable location consistent with the 
veneral plans of the engineers. 

The engineering features of this en 
tire reconstruction, as well as of the 
various hvdroelectric plants mentioned. 
were planned and superintended by L. 
E. Andrus. general superintendent of 


the company. 
os 
Interstate Wireless Act. 
A hill has heen passed by the United 
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MOTOR-GENERATOR SETS. 


States Menate, prohibiting the trans- 
mission between States, of telegraph 
and telephone messages of certain 
kinds. The bill is intended specific- 
ally to prevent the transmission of 
messages offering to enter into a con 
traet for speculation in cotton. 
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AMERICAN INSTITUTE OF ELEC. 


TRICAL ENGINEERS. 


MID-YEAR CONVENTION. 


The report of the first three sessions 
of the mid-year convention of the Amer- 
ican Institute of Electrical Engineers 
held in Schenectady, N. Y., and Pitts- 
field, Mass., appeared in our last issue. 

The final session was called to order 
by President Jackson, at Schenectady, 
on Thursday morning and the paper by 
E. B. Merriam entitled ‘*Oil-Break Cir- 
cuit-Breakers’’ was presented by the 


author. 
Ol. CIKCUIT-BREAKERS., 


The author discusses the application. 
characteristics of operation and refinements 
of design which make it possible for this 
type of circuit-breaker to interrupt circuits 
carrying large amounts of energy without 
producing objectionable disturbances on the 
line. Air-brake circuit-breakers, owing to 
the large vicious arcs which they produce. 
are unsuited for general alternating-current 
‘circuit-breaking purposes. While the duties 
of an oil circuit-breaker are to connect, dis- 
connect and isolate different parts of an elec- 
trical system, its most important function 
is to relieve the system of dangerous over- 
loads or short-circuits which would other- 
wise prove disastrous to the service. A 
‘distinctive feature of the oil circuit-breaker 
lies in the fact that when the alternating 
current which is maintaining an arc in oil 
passes through zero, the current is inter- 
rupted and remains so until the voltage 
rises to a sufficient value to puncture the 
insulating film of oil which has had time 
to flow in between the contacts. A descrip- 
tion is given of the auxiliary devices which 
render the oil switch selective in action and 
‘the conditions are stated under which it is 
advisable to use a non-automatic switch 
and when an automatic or a time-relay one 
should be used. Since the efficiency of an 
oil circuit-breaker depends, to a great ex- 
tent, upon the quality and the condition of 
the oil. it is necessary to inspect regularly. 
Flash and burning points should be as high 
as possible, and its dielectric strength not 
less than 40,000 volts between half-inch 
disks placed 0.2 inch apart. The rupturing 
capacity of an oil circuit-breaker depends 
upon the velocity with which the contacts 
part, the electrical characteristics of the cir- 
cuit. the quality of oil used. the number 
and direction of the breaks, the magnitude 
of the current, ete. If the contacts move 
apart slowly the arc formed has time to 
become very violent and destructive. If 
the power-factor is less than unity, the volt- 
age is not in phase with the current and 
this makes it more difficult to quench the 
arc. In order to limit the amount of energy 
which may be concentrated at any fault. 
the present tendency is to design generators 
with large internal impedance, permitting 
the use of circuit-breakers on systems of 
larger capacity than heretofore. 


- B. G. Jamieson, in a written discus- 
sion of this paper, said that if it were 
possible to design a eircuit-breaker 
which would instantly remove a mem- 
ber of the system as soon as it be- 
came faulty. without injury to the sys- 
tem, the results would he ideal. Ie 
sald that the outline of the basie prin- 
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ciples upon which the breakers de- 
scribed in the paper are designed, in- 
dicates that the development has been 
along entirely different lines. 

E. M. Hewlett said that on a large 
generator capacity the switch must be 
designed to take care of whatever the 
busbar will give it. If it is necessary 
to open the circuit instantaneously on 
very large power systems this can be 
done by making the switeh large 
enough to do the work, but when econ- 
omy of design in the station is required, 
when everything must be considered 
to make the least cost a time limit 
should be put in, also perhaps react- 
ance and everything that ean reduce 
the work required of the switel. 

L. C. Nicholson said that his expert 
ence has been that it is not good for 
the life of a switch to operate too many 
times in succession within short peri- 
ods. The only explanation is the ear- 
bonization of the oil, the oil not having 
sufficient tine to settle, as the carbon 
particles in the oil are too close to the 
contact to make the oil effective. He 
said it is not necessary to change the 
oil if it is allowed to settle for a dav. 
The carbon settles to the bottom of the 
tank, and the oil is all right for the time 
of the next trouble. Another point 
brought up was that instantaneous set- 
ting of the circuit-breaker is very bad 
for it, and it is practically impossible 
to open the cireuit-breaker in less than 
two-fifths of a second. 

W. L. R. Emmet spoke of the size of 
the cireuit-breakers in use today and 
said they should not be made larger 
but that further avoidance of trouble 
should be aceomphshed by limiting the 
amount of current likely to go through 
any c@ircuit, by the use of reactanees 
aud other means. He said it is hard to 
realize the extent and violence of some 
of the short cireuit which have hap- 
pened in different parts of the eoun- 


try. A number of prominent eases Was 


cited. 

J. C. Barrows referred to the diseus- 
sion of Wednesday on the subjeet of 
placing reactances im busbars and in 
generator leads. in order to limit the 
stresses on the generator and also the 
tax on the oil switeh. He said that it 
would seein, on looking into the oil- 
switeh phase of the matter, that put- 
ting a reactive coil in the cirewit will 
increase the tax on the switeh. Con- 
sidering the time-current character‘s- 
tie of the short ¢iremt he said that it 
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should also seem if an oil switch is 
called on to rupture the circuit before 
{he current settles down to its final 
value the tax on the switch will be 
mov: than in proportion to the excess, 
because during the drop of short-cir- 
euit current the armature is reactiry 
on the field, tending to kill the field, 
and ii the switch opens before the field 
is killed, the actual energy in the eir 
cult eveilable to maintain the are would 
he much higher and so the tax on the 
switch would be much greater than the 
eurrent would indicate. 

H. W. Cheney in a written discus- 
sion said it is ‘possible in a well-de- 
signed circuit-breaker to interrupt the 
circuit abruptly at the zero point of the 
current wave without successive re- 
establishing of the current How by 
means of rapidly moving multiple-break 
contacts, especially on cirenits Gf se. 
dinn; potentials, Mr. Cheney subunit: 
ted in support of this staterne nt some 
oseillovrams made during rercut tests 
on a 200-ampere circuit-breaker. The 
cireuit-breaker which was under test 
at the time these records were made is 
provided with auxiliary arcing contacts 
whieh remain in contact until the mov- 
Ing element of the switch has attained 
considerable velocity. The moving 
element of the switeh is compara- 
tively hight in weight and is spring-ae- 
eelerated at the point of contact sep- 
aration so that a very quick break 
was obtained, 

W. H. Powell, referring to the tests 
of Mr. Cheney, said they were made on 
a clreuit-breaker, the load being con. 
trolled by a water rheostat, and henee 
the power-factor was practically wnity 
The first test was made by gradually 
bringing up the current to 452 amperes, 
2.360 volts, sixty eveles, Fhe load 
Was connected across the line on the 
low side of the ciremt breaker, and the 
voltage was between the seeond ard 
third phases. and the eurrent on the 
first phase. 

W.N, Franklin suggested that it be 
well worth a trial to fill an oil cireuit- 
breaker with a moderately pure dis- 
tilled water. He said vou would get a 
column of steam at the start. as soon 
as the steam condensed and the actual 
are arose, Vou have a resistance of 
100.000 ohms in eirenit, and have a 
much greater heat capacity, and also 
have a much more mobile tuid in the 
eirenit-breaker. In regard to quick ver- 
sus slow opening, Prof) Franklin said 
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that it is really a question as to where 
you will handle the short-circuit ener- 
gy. Are you going to handle it in 
the oil switch itself, or take care of it 
in some auxiliary device which is in- 
stalled for that purpose? Another ques- 
tion brought up by Prof. Franklin was 
the insertion of a condenser in paral- 
lel with the circuit-breaker. 

C. F. Scott spoke of the responsi- 
bility of the designer which is to rec- 
ognize what these conditions are, to 
properly adopt the different parts of 
the apparatus, so as to give the best 
practical operation under the conditions 
which will exist; in the second place 
to make his circuit-breakers and trans- 
formers, for example, of such perforin- 
ance characteristics that they will do 
duty in that plant, not necessarily in 
some other plant or some ultimate 
plant; and then certainly he must un- 
derstand the kind of conditions we have 
been considering here so that he can 
foresee and determine what the proper 
relation and strength of the different 
parts of the apparatus shall be before 
they are installed, instead of after the 
trouble has occurred. 

C. P. Steinmetz said the problem ot 
the oil switch has always been and still 
is that of quick opening versus slow 
opening. If we can hold the contact 
closed until the generator field has gone 
down to its short-circuit value, and the 
momentary short-circuit died down, 
then we get the safest condition for 
the oil switch, but we do not put an 
oil switch in a system for the purpose 
of having the oil switch saved, but to 
save the system, and the reason we 
have the switch is to protect the system 
from destruction by these enormous 
short-circuit currents. That means that 
we must open the switch as quickly as 
we must open the switch as quickly as 
possible to save the system. Where the 
short-circuit current is limited by a 
long transmission line, so that its value 
can never be disastrous, then it is safe 
to hold on, but not otherwise. 

H. L. Smith said that one point 
which has been quite largely dwelt 
upon in connection with the ruptur- 
ing capacity, which after all is one of 
the most important factors of the 
switch, is the question of power factor. 
In different sizes of stations it is pos- 
sible to get different effects on the oil 
switches due to the variation of power 
factor—that is, it is conceivable that 
some of the smaller stations may give 


worse conditions than a station of fifty 
per cent larger capacity, and that, of 
course, induces a variation that has to 
be considered in the selection of switch- 
es. The question of rating these switch- 
es has in the past been based almost 
entirely on the results of numerous 
tests, and presumably these tests have 
heen made at relatively low power fac- 
tors, consequently it shows that they 
are in the mght line. 

W. S. Franklin said that very few 
electrical engineers realize that there 
is a limit to the shortness of opening 
of the circuit, by which no inerease of 
voltage is created, by making the open- 
ing shorter. If the circuit is opened in 
an infinitely short time vou do not get 
a uniformly high voltage; that 1s, you 
are likely to be mistaken in thinking of 
the old, simple circuit conditions that 
vou thought of in vour elementary 
days. 

After brief remarks by E. W. Rice 
on the reliability of service the presi- 
dent called on Mr. Merriain to close the 
discussion. It was agreed that the 
questions asked of the author be replied 
to by written communications. 

The next paper presented was en- 
titled ‘‘Proposed Application of Elec- 
trie Ship Propulsion.” and was read 
by the author, W. L. R. Emmet. 


ELECTRIC SHIP PROPULSION. 


This paper describes some of the newest 
designs which have been prepared for ship 
propulsion by electricity and gives detailed 
information as to their various features. 
The most important reason for the adop- 
tion of electricity is that of speed reduc- 
tion. the ship turbine being very large, 
complicated and expensive, and relatively 
inefficient, while the high-speed machine is 
very simple in construction. small and high- 
ly efficient. 

In all vessels quick stopping and rever- 
sal is of great practical value and this qual- 
ity is particularly valuable in warships. The 
effectiveness of reversal is dependent both 
upon the area of propeller blades and upon 
the torque available for reversal of propel- 
lers, so that the requirements of reversal 
afford an additional reason for desiring low 
propeller speed, the area of low-speed pro- 
pellers being larger, the tendency to slip 
is diminished. 

Since practical propeller speeds are al- 
ways much slower than desirable for tur- 
bines, the tendency is to operate marine 
turbines at speeds below their best point 
of performance and consequently their effi- 
ciency falls off very rapidly with further 
diminutions of speed. In an electrically 
propelled ship an excess speed condition 
can be adopted for the maximum revolutions 
so that the loss of efficiency with diminish- 
ing speeds is relatively less. One of the 
important advantages of electric propulsion 
as compared with other possible methods of 
speed reduction lies in the fact that. ar- 
rangements can be made by which the ra- 
tio of the reduction is changeable go that 
the turbine may be run at its most effective 


speed under more than one condition of 
the vessel's operation. 
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In this paper some specific information is 
given concerning two cases of electric pro- 
pulsion designs. One of these relates to the 
apparatus covered by a proposition recently 
made to the Government for propelling 
machinery for Battleship No. 35 and other 
applies to the machinery covered by propo- 
sitions recently submitted to shipbuilders 
for propelling machinery to be used in one 
of the Government’s colliers. 

The first of these cases being that of a 
high-speed warship, the arrangement has 
been made such that two ratios of speed 
reduction could be used, the change from 
one to the other being accomplished by 
changes of connection which accomplish a 
change in the number of poles of the pro- 
pelling motor. In the second case no such 
pole changing is used, the ratio between 
turbine and propeller being fixed at all 
speeds, 

In the battleship, two generating uits and 
four motors are used so that an additional 
gain in economy can be effected at all 
speeds by operating with one-half of the ap- 
paratus in use. In the case of the collier. 
however, the speed conditions are very fa- 
vorable to the turbine and the speed effi- 
ciency curve is extremely flat as compared 
with that of turbines generally used for 
direct propulsion of ships. 


The discussion was opened by C. P. 
Steinmetz, who said that electric ship 
propulsion promises to be one of the 
most important material advances 
in modern marine work, and more 
particularly in the highest product of 


modern naval engineering, the 
hattleship. In the propelling machin- 
ery of the ship, the condition 


which is foremost is to secure the 
highest possible weight and space econ- 
omy, and the power economy is of im- 
portance only in relation as it deter- 
mines the weight and space economy, 
especially in military vessels. Any de- 
crease of the weight and space of the 
propelling machinery means more 
space for coal, and increase in the effi- 
ciency of the propelling machinery 
means more distance traveled, or high- 
er speed, on the same amount of coal. 
Of all the prime movers available in 
ship propulsion, the most efficient one 
is the steam turbine. It is essentially 
a constant-speed motor, analogous to 
the shunt motor. However, a constant- 
speed machine, such as the turbine, is 
not suited to operating at compara- 
tive speeds with equal efficiency, and 
at the highest efficiency, but an electric 
motor can do that. We can have an 
electric motor operating with equal ef- 
ficiency at two or more speeds, and 
therein lies one of its advantages. 
Gano Dunn spoke of the great adapt- 
ability of electrical connections. He 
said that it is not so much the efficr- 
eney or any other characteristic of elec- 
trical application, that leads to its 1B- 
troduction, but it is because we can do 
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things with electrical methods that we 


cannot do otherwise. 

Maxwell Day said there are three 
small ships in Europe driven by inter- 
nal-combustion engines and electric mo- 
tors, part of them arranged with mag- 
netic clutches, so that all the manouv- 
ering and reversing can be done hy the 
motors operating on the Leonard sys- 
tems, and when the vessel is under way 
at full speed, the motors are overloaded 
to bring the engines up to propellor 
speed, and the magnetice cluteh thrown 
in, and the fields disconnected electric- 
ally. The Chicago fireboats are also 
equipped with turbine-driven genera- 
tors and alternating motors, also oper- 
ating on the Leonard system. The 
control of these boats is so perfect that 
they can be taken through a crowded 
river and stopped for drawbridges and 
turn sharp corners, without using the 
rudder, if necessary. 

W. B. Potter spoke of the method 
of drive which is being applied to elec- 
trie ears, whieh carries out in its fun- 
damental principle the same ideas 
which Mr. Emmet is applying to the 


propulsion of ships. 
Following this discussion, President 


Jackson referred to the action of the 
Board of Directors, proposing the ap- 
pointment of Secretary Pope as Life 
Honorary Secretary of the Institute and 
spoke of the forthcoming ballot on this 


subject. 
The next paper, entitled, “‘Voltage 


Regulation of Generators,” was then 


presented by H. A. Laycock. the 


author. 
VOLTAGE REGULATION OF GENERATORS, 


Mr. Laycock’s paper is devoted principal- 
lv to voltage regulation of alternators. This 
was formerly accomplished by composite 
field windings. Most automatic regulators 
have been of the automatic rheostat type, 
but this is usually too sluggish. To obtain 
good regulation the inherent regulation of 
the generator must be good and the exciter 
must not be run at too high magnetic dens- 
ity. The author devotes much space to 
description of the latest types of Tirrell reg- 
ulators and their action. These adjust the 
exciter field and thereby maintain either 
constant or what is equivalent to overcom- 
pounded busbar voltage. It is possible to 
use such a regulator on a rotary condenser 
for maintaining the power factor and volt- 
age on long transmission lines. A number 
of typical installations are described. Reg- 
ulators for direct-current generators are 
also discussed. A special form of regulator 
was described for use in hydroelectric gen- 
erating plants. In case of short-circuit the 
regulator would tend to raise the exciter 
and generator voltage to abnormal values. 
To prevent this, overload and high-voltage 
relays are placed in the transmission lines 
and set so that in abnormal conditions the 
connection to the regulator is broken until 
the voltage is reduced to normal again. 


H. G. Reist said that the use of reg- 
ulators on generators allows generators 
to be built with poorer regulation than 
has been thought desirable in the past. 
This poor regulation is a matter that 
is assuming considerable importance 
lately. He said that anything that 
could be done towards reducing the 
tiow of the currents at short-cireuits 
is of great advantage, and this may be 
accomplished by building machines of 
poorer regulation and then in turn pro- 


viding regulators. 
Carl J. Feehheimer said that it is 


becoming the opinion more and more 
that poor regulation is really desirable 
in a great many cases rather than too 
close regulation. This applies espe- 
cially in case of high-speed generators. 
particularly those of the turbo type, in 
which the size of the machine is almost 
entirely determined by the rotors, than 
by the stators—in fact, it applies to 
all turbo-generators, and other high- 
speed machine generators, which are to 
operate on circuits in which induction 
motors are used, circuits having rather 


low power factor. 
E. J. Berg and W. S. Franklin then 


presented ‘‘Briefs on Vector Rotation.” 


THE DIRECTION OF ROTATION IN VECTOR 


DIAGRAMS, 


Of the several methods of representing 
alternating currents and voltages graphi- 
cally, there are only two which are simple 
enough to consider: (1) A rectangular sys- 
tem of co-ordinates with time as abscissas 
and instantaneous values as ordinates. (2) 
The polar co-ordinate system, where time is 
represented by the angle and the instan- 
taneous values by the radius vector. For 
a sine wave the polar curve Ig a circle. Ex- 
amples were given to show the simplicity 
of the latter method and the advantage 
that it could be used equally well for all 
cases whether the quantity varied harmoni- 
cally or is distorted by components of 
higher frequencies. The polar system has 
also the advantage in getting effective val- 
ves, since the square of the effective value 
is obtained directly from the area of the 
polar diagram. He had found this method 
most suitable to give students clear ideas. 
While the crank diagram is suitable enough 
for simple cases with sine waves, it does 
not lend itself well to actual practical cases. 
The writer, therefore, advocates the use of 
the polar diagram in preference to the crank 


diagram. 
An abstract of Professor Franklin's 


paper follows. 
CONVENTIONS IN CLOCK DIAGRAM REPRE- 


SENTATION, 


The author considered two styles of dia- 
grams designated as A and B, and pointed 
out the relation of these to the geometrical] 
conventions in trigonometry and the inter- 
pretations of complex quantities in algebra. 
In method A a harmonic quantity is repre- 
sented by the projection of a line upon one 
of two rectangle axes, one representing the 
sine of the time angle and the other the 
cosine. In this system a lagging current 
is behind its electromotive force with re 
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spect to the direction in which angles are 
measured. Two vectors in this system are 
added after the manner of the parallelo- 
gram of forces. 

In method B polar co-ordinates are used 
and positive angles are measured in the 
same direction as before. In this system 
the instantaneous value of a quantity {s de- 
termined by the Intercept of the radius 
vector upon the polar diagram. It can also 
be regarded as a projection upon the radius 
vector of a fixed line, which may be re- 
garded as the vector representation of a 
current or an electromotive force. A lag- 
ging current in this case is presented by a 
vector which is ahead of that representing 
the voltage. The addition of two vectors 
gives the same practical result as before. 
since the portions of the radius vector cut 
off by two given circles are equal to the 
portion cut off by a third circle, whose diam. 
eter is obtained by the addition of the two 
diameters, according to the parallelogram 
of forces. The author considers the idea of 
projection the most important in vector 
representation and consequently favors 
method A. While nominally method B uses 
a positve method of rotation, it is in a rela- 
tive sense using the negative direction. 


This paper was discussed briefly by 
G. L. Hoxie and Prof. C. A. Adams. 
Mr. Hoxie said that it has been his ex- 
perience in teaching alternating cur- 
rents that some students will piek up 
an idea in one way and some in an- 
other, and that the teacher should pre- 
sent the same matter from as many an- 
gles as possible, and with almost end- 
less repetitions. It would seem that 
the majority of students find that rec- 
tangular co-ordinate system most read- 
ily grasped. The teacher must dwell 
a long time on instantaneous varia- 
tions. and the student gets his first 
clear understanding from the reetan- 
gular and polar systems deseribed in 
the paper. The notion of vectors, the 
idea of projection, and the eomplex 
quantity, should be explained. The an- 
alytical and graphieal conventions of 
the complex quantity should be 
learned, and the effeetive values of 
currents and electromotive forces 
(considered thereafter rather arbitrar- 
ily as directed quantities) should then 
mainly be dealt with. 

C. A. Adams said that it is claimed 
for the co-ordinate representation of 
the alternate curves in vectors, that it 
has the advantage that they enable one 
to obtain the R. & S. value by your 
number. He said that it seems that 
outside of the question of the actual 
vector representation itself. that is 
practically the only argument in favor 
of the polar-eo-ordinate curve. 

Following this discussion, a resolu- 
tion was read expressing gratification 
at the enterprise of the Pittsfield and 
Schenectady Sections. The meeting 
then adjourned. 


i — mr i ee 


430 0% 


ELECTROLYTIC CORROSION OF 
IRON IN CONCRETE. 


DISCUSSION BEFORE JOINT ELECTRICAL 
MEETING IN CHICAGO. 


A joint meeting of the Chicago Sec- 
tion of the American Institute of Elec- 
trical Engineers and of the Electrical 
Section of the Western Society of Engi- 
neers was held in the Society's rooms, 
Monadnock Block, Chicago, on the eve- 
ning of February 22. Prof. Charles F. 
Burgess, of the University of Wisconsin, 
presented a paper on ‘‘ Electrolytic Cor- 
rosion of Iron in Concrete.” 


Professor Burgess referred to the earlier 
investigations on this subject, particularly 
that of Knudson as described in an Ameri- 
can Institute paper in 1907. The results 
of some of these investigations indicated 
not only corrosion of the iron, but also dis- 
integration of the concrete. Professor 
Burgess urged caution in accepting such 
results because they have not been veri- 
fied by later investigations. 

The subject is one of great importance 
because it affects the life and stability of 
all iron structures imbedded in concrete 
and of reinforced concrete that may be 
subjected to stray electric currents. It 
was formerly believed that burying iron in 
concrete protected it not only from ordi- 
nary rusting. but also from the action of 
electrolysis. The latter is not true, unless 


. the concrete is waterproof or impervious 


to moisture. Ordinary concrete has many 
cavities or voids through which it absorbs 
water and other solutions from the soil 
and thereby becomes more or less conduct- 
ing. The resistance of a foot cube of con- 
crete varies from thirty ohms to several 
thousand ohms, depending on the composi- 
tion of the concrete, its density. the amount 
and strength of the solution it holds, etc. 

An investigation of the subject was un- 
dertaken at the laboratories of the Univer- 
sity of Wisconsin under the direction of 
Professor Burgess. Two series of tests 
were made: in each case about ten two- 
inch iron pipes were imbedded in concrete 
blocks having various grades of cement 
and various mixes from neat cement to rela- 
tively high sand and gravel bearing con- 
crete. In the first set of tests the blocks 
were set in jars containing ordinary lake 
water and an electrode; eight volts 
constant pressure was impressed between 
the pipes and electrodes steadily for 
180 days: the current and polarization 
pressure in each jar was measured from 
time to time. At the end of the tests the 
corrosion was found to be slight; the loss of 
weight of the fron varied from 1.2 to 11.7 
grams in the different samples. In the 
second set of tests the cement and concrete 
blocks were of slightly smaller diameter 
and there was used a three-per-cent salt so- 
lution in which they were immersed. The 
current was also applied at eight volts con- 
tinuously for sixty-four days and similar 
readings were taken. A great deal of cor- 
rosion was observed on the pipes when the 
blocks were broken open. many of the sam- 
ples having larger or smaller holes; the loss 
of weight of the iron was 105 to 247 grams. 
On the outside of the latter blocks there 
were large formations of ferric hydrate 
crystals. With the salt solutions the cur- 
rent efficiencies varied from forty to eighty 
per cent: the polarization voltages were 
also higher than with lake water. 

The results indicated that at eight volts 
constant potential one might expect the fol- 
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lowing corrosions per square foot of exposed 
ron surface: with ordinary water, from 
0.0036 to 0.082 pound; with salt water, from 
2.7 to 5.85 pounds. This shows the great 
increase that salt or similar solutions pro- 
duce in the corrodibility of iron from elec- 
tric currents. In some of the samples there 
were noticed fine cracks in the concrete 
about the pipe; these might have been pro- 
duced by causes other than the current. At 
any rate, there was no perceptible deteriora- 
tion or disintegration of the concrete, con- 
trary to some of the previous findings. 

Professor Burgess concluded that the re- 
sults were not finally conclusive and further 
investigations were desirable. So far little 
damage has been noticed in practice that 
could be directly traced to electrolytic cor- 
rosion of iron in concrete. This may be 
due to the relatively short time which this 
construction has been used and subjected 
to electrolytic action. One case had come 
to his notice of a failure due to this cause 
near an electric railway power house. Aside 
from preventing heavy stray currents, sev- 
eral ways seemed to suggest themselves of 
preventing damage to iron in concrete. 
among these being waterproofing of the 
concrete, first covering the iron with a 
coating of neat cement, and breaking up 
the electrical continuity of the iron struc- 
ture. 


The discussion of Professor Burgess’ 
paper consisted principally of a series 
of questions to which the author replied. 
Among those who made brief remarks 
were Chairman J. G. Wray, W. B. Jack- 
son, R. F. Schuchardt, J. N. Pierce, C. 
A. Keller, W. C. Bauer, G. T. Seely, O. 
E. Strehlow, W. H. Finley, R. H. Rice, 
F. F. Fowle. and L. J. Hotehkiss. 

Professor Burgess elosed the discus- 
sion by stating that the kind of iron 
does not materially affect its electrolytic 
corrosion. The porosity of the concrete 
has a marked effect. The greatest corro- 
sion was noticed at the top of the con- 
erete blocks, a few inches above the level 
of the solution, which of course worked 
its way up by capillarity; the action of 
the air doubtless aided at this point. 
Where objection has been made to the 
use of cinder concrete, it is because any 
particles of earbon in the cinder would 
tend to form a local couple with the 
iron; any corrosion from this cause 
would probably be slight as the polariza- 
tion would limit it; a coating of neat 
cement surely would prevent it. If the 
iron is rusted first subsequent corrosion 
is not so marked; this has been, in fact, 
recommended by some in order to in- 
erease the bond between iron and ceon- 
erete in reinforeed eonerete. 

EEEE re Serene 
Japanese Exposition in 1917. 

An international exposition is to be 
held in Tokyo in 1917. Hirayama Sei- 
shin, a member of the upper house of 
the Japanese Parliament, has been 
chosen president of the exposition. Tle 
has already had considerable experi- 
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ence in connection with other interna- 
tional expositions, having served on the 
Japanese commissions of 1900 at Paris, 
1904 at St. Louis, and 1911 at Turin. 
—_—___<>-@____— 


New York Proposal to License 
Engineers. 


In view of the bills which have been 
introduced in the New York Legislature 
requiring examination and license of 
engineers undertaking work in that 
state, the American Institute of Elec- 
trical Engineers appointed a committee 
to investigate and report upon the mat- 
ter. The report of the committee is as 
follows: | 

WHEREAS, there are now pending in the 
Levislature of the State of New York three 
proposed Acts restricting the professional 
activities of the members of the American 
Institute of Electrical Engineers and limit- 
ing the freedom which they have always 
heretofore enjoyed in the practice of their 
profession and under which they have ac- 
complished so much for the public welfare, 
and 

WHEREAS, the passage of these hills 
would have a deadening effect upon the pro- 
fession of electrical enzineering in the State 
of New York and would prevent the healthy 
growth and development of the practical ap- 
plications of electricity, 

IT WAS RESOLVED by the Board of Di- 
rectors of the American Institute of Elec- 
trical Engineers that a special committee 
of the Institute be appointed to exhaustively 
investigate the subject matter of these pro- 
posed Acts, to confer with other profes- 
sional and learned societies, and to take 
such action regarding the proposed legisla- 
tion as might be necessary to safeguard 
the future of electrical engineering in the 
state of New York. 

Pursuant to this resolution of the Board, 
the special committee has carefully investi- 
gated the subject, has conferred with emi- 
nent engineers and educators and witb 
members and officials of numerous engi- 
neering societies of the highest standing. 
This committee has found that it is the 
unanimous opinion of all with whom they 
have consulted on the subject and it is 
their own unanimous Opinion, after full in- 
vestigation, that the passage of any or all 
of these bills is against the best welfare 
of the people of the State of New York, that 
they do not represent any substantial pub- 
lic demand or need, and that their passage 
would be an undue interference with the 
liberties of electrical engineers in the State 
of New York. The committee also finds 
that these proposed Acts would restrict the 
liberties and impose harsh and _ unneces- 
sary restrictions upon the members of all 
of the other branches of the engineering 
profession. 

Your committee therefore recommends to 
the American Institute of Electrical Engl- 
neers that in the interests of electrical en- 
vineering, in the interests of its members. 
in the interests of the clients of engineers 
and in the interests of the public generally. 
suitable representations be made to the 
Legislature of the State of New York and 
that every practicable means be adopted to 
dissuade that body from permitting these 
proposed Acts to become laws, and that the 
American Institute of Electrical Engineers. 
through its presicent and other officers and 
Members, join in protesting against the 
passice of these Acts with the representa 
tives of other engineering societies rt sich 
hearing or hearings before the Legislature 
of the State of New York as may take place 
in regard thereto. 
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Brooklyn Edison Company Dines Elec- 
trical Contractors. 

The annual dinner to the electrical 
contractors of Brooklyn, N. Y., was 
given by the Edison Electric []luminat- 
ing Company, of that borough, at the 
Montauk Club, Saturday evening, Feb- 
ruary 25. There were about 200 in at- 
tendance, and It was a very successful 
and agreeable affair. The dinner was 
presided over by T. I. Jones, general 
sales agent of the Edison Company. 
The dinner was enlivened by an orches- 
tra and bv songs which were distribut- 
ed to all the guests in the form of a 
handsome booklet containing the menu 
and list of speakers. The occasion was 
thoroughly enjoyable, and the esprit de 
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VIEW OF BANQUET TO BROOKLYN ELECTRICAL 
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tional Electric Light Association, in an 
interesting and practical talk called at- 
tention to the fact that there were 
probably 50,000 houses in Brooklyn that 
had been constructed before the era of 
wiring houses for electric lighting at 
time of erection had prevailed, and it 
was time now to have these houses 
wired: for electricity was no longer a 
luxury, but a convenience and real ne- 
cessity. He stated that if these 50,000 
houses were wired, at an average cost of 
#150, it would amount to $7,500,000, of 
which the contractors would probably 
receive $5,500,000, and the lighting 
eompany the balance. Mr. Freeman's 
remarks were greeted with mueh ap- 
plause and pleased anticipation on the 


4it 


The attendance was a very repre- 
sentative one, and, in addition to the 
speakers, inctuded, among others: P. 
R. Atkinson, W. F. Wells, F. C. Bates, 
R. D. Rubright, W. F. Fairbairn, T. F. 
Attix, T. C. Cooper, H. A. Sinelair, F. 
D. Sharkey, W. L. Sturgis, George 
Weiderman, J. Miller, A. O. Miller, 
Charles A. Soper, J. J. Snyder, George 
Bischoff, A. E. Green, A. S. Beach. B. 
C. King and M. S. Seelman. 

Electric Control Valve for Dye Vessels. 

A new isothermal valve has been in- 
vented by Alfred Baldwin, of Keighley. 
Yorkshire, England, and is now in op- 
eration, whereby when the temperature 
of a thermometer placed in the dye ves- 
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corps existing between the contractors 
and the representatives of the Illumin- 
ating Company was very evident. As 
the presiding officer said, the percen- 
tage of harmony was evidently 99.9 per 
cent. The slogan was ‘‘ Brighter Brook- 
lyn,” and the close and friendly rela- 
tions existing between the contractors 
and the company were highly ecommend- 
ed on all sides. 

Mr. Jones stated that the number of 
contracts made during 1910 was double 
the number elosed in 1909, and that the 
present year had started with prospects 
of even greater results. This he attrib- 
uted to the co-operation that existed. 

W. W. Freeman, vice-president and 
general manager of the Edison Com- 
pany. who is also president of the Na- 


part of his audience, who announced 
enthusiastically, in response to an in- 
quiry: ‘‘Freeman is all right.” 

Other speakers were E. J. H. Thiem- 
er, president of the Kilowatt Club, who 
spoke for The Contractor”; J. C. For- 
sythe, chief inspector of the New York 
Board of Fire Underwriters, who spoke 
verv interestingly and instructively on 
the subject of The Fire Underwnit- 
ers"; Charles W. Priee, who spoke for 
‘The Teebmeal Press,” and Andrew 
MeLean, editor of the Brooklyn Citi- 
con, Who spoke at some length eloquent- 
Iv and enthusiastically of ‘The Pres. 
ent and Future of Brooklyn,” and of 
the important part in the growth andl 
modernizing of the city whieh had been 
taken by the Edison Company, 


sel reaches any fixed point it completes 
an electrical circuit whieh, by means of 
an electromagnet, automatically shuts 
off the steam. By this means the range 
of temperature can be kept between 
200 and 206 degrees Fahrenheit. Sinee 
the employment of steam the tempera- 
ture in a dve vessel has varied from 208 
to 210 on the side where the steam was 
admitted down to 202 on the opposite 
side; this difference of six to eight de- 
grees possibly accounts for unevenness 
in dveing., 

Peo means of this new control valve 
It is claimed that ninety-five per cent 
of the damage ean be avoided and there 
would be a saving in steam of fifty per 
cont in open vessels to eighty-five per 


eent in closed vessels, 


al 
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Annual Report of the Commissioner of 
Patents. 


The annual report of the Commis- 
sioner of Patents was recently made 
public; it is devoted to the business 
and condition of the United States Pat- 
ent Office during the year 1910. There 
were received 63,293 applications for 
patents on inventions, 1,155 for patents 
on designs, and 181 for reissues of pat- 
ents, a total therefore of 64,629 applica- 
tions. There were issued 35,168 patents 
on inventions. 639 patents on designs, 
and 123 patents were reissued. There 
were regisered 4,239 trade-marks, 370 
labels, and 120 prints. During the year 
there expired 22,768 patents. The total 
receipts of the Patent Office amounted 
to $2,025,536.69, the total expenditures 
$2,005,711.94, leaving a surplus of $19,- 
824.75. The total net surplus in the 
Treasury of the United States to the 
credit of the Patent Office amounted on 
December 31, 1910, to $6,998,227.64. 

The total number of patents issued 
by the United States Patent Office since 
its foundation was 990,134 on December 
31,1910. The present series of number- 
ing was begun July 28, 1836, previous 
to which time there had been issued 
only 9,997. The serial number 1,000,- 
000 will be reached within the next six 
months. The number of patents issued 
by all foreign countries from the earl- 
iest period to December 31, 1910, is 
about 2,138,091. 

Of the United States patents issued 
during 1910, 32,059 were granted Amer- 
ican citizens and 3,719 to citizens of 
foreign countries. In proportion to pop- 
ulation, more patents were issued to 
citizens of Connecticut, the number be- 
ing one to every 1,126. The other ex- 
treme was reached in South Carolina, 
only one patent being granted to every 
17,620 inhabitants. Of the patents 
granted to foreigners, 1,083 were issued 
to Germans, 894 to Englishmen, 534 to 
Canadians, 315 to Frenchmen. 

Commissioner Edward B. Moore 
states that the work of the examining 
corps has improved greatly since the 
increase of salaries. Searches have been 
more thoroughly and carefully made. 
Considerable headway has been made 
in the classification of United Sates pat- 
ents; about half of the nearly million 
patents already granted have been clas- 
sified. Heretofore it has been almost 
impossible for the examining force to 
work with any great degree of certain- 
ty in making searches during the exam- 
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ination of applications for patents. The 
complete classification will also give 
enormous benefit to the inventors and 
manufacturers of the country and to 
the ouside public generally to have this 
great mass of material in as perfect 
form for use as it is possible to make it. 
With this work carefully done it would 
not be necessary for the Commissioner 
of Patents to ask for an increased force 
every year, as the work of examination 
of the applications of inventors would 
be very much simplified, and such pat- 
ents as are granted would have a much 
greater degree of validity attached to 
them than is possible without these fa- 
cilities for thorough search. 

On May 15, 1911, there will open an 
international congress at Washington, 
D. C., of the Union for the Protection 
of Industrial Property. The meeting 
of this congress will probably be the 
most important in the history of the 
union. Able and experienced delegates, 
mostly officials of the fifty or more na- 
tions, will be appointed, who will dis- 
cuss and act upon measures to bring 
about international concessions and 
agreements in patent and trade-mark 
laws, thereby harmonizing the laws of 
various countries, which laws are at 
the present time widely at variance, 
so much so, in fact, that it is almost 
impossible for inventors and manufae- 
turers to do business with any degree 
of satisfaction in the various countries 
affected. 

The Commissioner expresses his 
hearty approval to the effort to estab- 
lisk a court of patent appeals. He 
again urges a new building for the Pat- 
ent Office, which is badly cramped for 
room. The Patent Office has been more 
than self-supporting since its crea- 
tion. Its gross surplus is now nearly 
$7,000,000. This sum represents the net 
earnings of the Patent Office, and it is 
due to the inventors of this country that 
the money should be utilized for the 
purposes of providing suitable facilities 
for expediting its work. It is necessary 
that patents for new inventions should 
be issued with the utmost promptness 
after the application for patent has 
been filed, for such inventions form the 
basis of vast industries, which inure 
not merely to the profit of the inven- 
tor but to the benefit of the manufac- 
turer, the laborer, the trader, the pro- 
fessional man, and the consumer, and 
to the commercial interests of the eoun- 
try in general. 
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A British Official’s Opinion of Cable 
Rates. 

The British Postmaster General de- 
livered an address on cable rates at the 
annual dinner of the British Interna- 
tional Association of Journalists on 
January 28, in which he said: 

‘The present cable rates, so far as 
they are used by business men, are not 
unduly high, owing to the rapid growth 
of the use of code telegraphy. But the 
case is different in regard to cable- 
grams in plain language, whether they 
are social telegrams or press telegrams. 
The assent of nearly all of the great 
cable companies throughout the world 
has been obtained to a reduction of fifty 
per cent in the charges for plain-lan- 
guage telegrams which are subject to 
be deferred for a time not exceeding 
twenty-four hours in any case. The 
assent of one or two foreign adminis- 
trations is still to be obtained to that 
reform. It is not possible at the same 
time to press the cable companies for a 
reduction of press rates. That is a re- 
form for the future, and, it is hoped, 
the not distant future. When the re- 
duction in the charges for uncoded de- 
ferred telegrams has been carried 
through, it is intended to give immedi- 
ate attention to certain questions as to 
unduly high rates for press cablegrams. 
I believe that nothing could do more to 
promote the facility of international 
communication, and therfore nothing is 
more likely to improve the international 
relations.” 

— eeo 

Copper Iodide Sensitive to Light. 

The electrical conductivity of copper 
iodide, like that of selenium, is sensi- 
tive to light, being increased gradually 
by exposure. Blue light is much more 
effective than red. With short expo- 
sures, the effect is proportional to the 
intensity of illumination, but this 18 
not true for long exposures. The ef- 
fect is greater in specimens having 
high resistance. High temperature is 
favorable to the action when the ex- 
posure is short. 

— eo 

It has been shown by Cohen and Sin- 
nige that the electromotive force of a 
standard cell is influenced by pressure 
and is increased by a higher pressure. 
In the case of the Weston cell, the 
change is 6.32 microvolts per atmos- 
phere, and for a Clark cell 12.3. These 
results were obtained at 25 degrees 
centigrade. 
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THE ELECTRICAL PROPERTIES OF 


SELENIUM AND THEIR PRAC- 
TICAL APPLICATIONS. 


BY LILAH B. CRUM, 


In 1873, Willoughby Smith, who was 
using a stick of crystalline selenium for 
a high resistance in connection with 
some cable testing, found that the elec- 
trical conductivity of this stick was 
very much increased if he allowed the 
light to fall upon it. This discovery at 
once aroused great interest, both on 
account of the new and unexpected na- 
ture of the phenomenon, and on ac- 
count of the possibility it suggested for 
a new means of measuring light action. 
Indeed, even now, after thirty-seven 
years of serious investigation, the 
workers upon the selenium cell are ever 
charmed and startled by its unexpect- 
edness, but still thoroughly impressed 


with the variety of its applications. 


Most of the selenium cells are made 
upon a small slab of insulating material 
about which two wires are wound in 
double spiral. Upon one or more faces 
of the slab, the spaces between the 
wires are filled with selenium, there 
crystalized into a light-sensitive form. 
In the accepted usage of the term, a 
“selenium cell’’ is not a cell, inasmuch 
as the action of light causes only a 
change of conductivity in the selenium 
exposed, and not a generation of elec- 
tro-motive force. 

The selenium cells, as we know them, 
may be divided into two broad classes, 
—the light-positive and the light-nega- 
tive, with possibly a mid-class. The 
cells belonging to the light-positive 
class increase their conductivity when 
exposed to light, but just how much 
and in what general manner varies 
widely. In what has been called by 
Ries the normal type of cell, the con- 
ductivity after exposure continues to 
rise, at first rapidly, and then ever more 
slowly, while on the other hand, the 
conductivity upon darkening falls off 
rapidly for a short time, and then more 
and more slowly approaches the orig- 
inal dark value. The conductivity of 
such cells when placed in the light 
never reaches a value more than ten 
times its value in the dark, requiring 
perhaps a minute for the first seventy- 
five per cent of the change to take 
place. The cells used by Bidwell were 
of this type, and so also are those made 
hy Ruhmer of Berlin. 
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There is a second type of light-posi- 


tive cell whose conductivity upon ex-- 


posure rises very rapidly up to a max- 
imum and then gradually decreases. 
This type has a very high sensibility, 
the maximum of conductivity in the 
light sometimes being as much as one 
hundred times that in the dark, and 
with the use of a fairly intense light 
it is reached within the first few sec- 
onds after exposure. In spite of the 
fact that these cells have a resistance 
of several hundred thousand ohms, by 
virtue of their high sensibility and 
their quick action, they are of perhaps 


the most practical service, especially 


where the time of exposure is short. 
Giltay, of Delft, Holland, makes the 
most efficient of these cells procurable. 

As an extreme modification of this 
type, F. C. Brown, of State University 
of Iowa, has constructed a much more 
sensitive cell, in which the conductivity 
in light reaches a value of as much as 
three hundred times the dark value. 
Under the action of intense light, the 
maximum conductivity is reached with- 
in a small fraction of a second after ex- 
posure. However, these cells are of 
less practical value generally than 
those of Giltay, owing to their extreme- 
ly high resistances, which usually 
reach several million ohms. 

Ries has called attention to a kind of 
cell made by him, whose action is of the 
same general nature as the above, with 
the exception that the sensibility is 
many times less, while the decrease of 
conductivity shown after the maximum 
is reached is very much greater. In 
several cases cited by him, the conduct- 
ivity in the light, some thirty seconds 
after exposure, actually fell below the 
value of the dark conductivity; upon 
darkening the cell, it fell still further 
below, and then gradually rose to the 
dark value. This ‘‘abnormal’’ type of 
cell, as he calls it, thus shows a sensi- 
tiveness, both light-positive and light- 
negative. 

The true light-negative variety of 
selenium was first made and recognized 
by Brown. Jt was found by him that 
upon exposure the conduetivity of this 
variety decreased at once, rapidly at 
first and then more slowly, but showing 
at no time a decrease of more than fif- 
teen or twenty per cent. He further 
found that the resistance was very low, 
ranging from about five hundred down 
to ten ohms, while one showed an even 
smaller resistanee than that. 
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The sensibility of the selenium cell 
seems to be in some manner a function 
of its resistance, decreasing with it 
from the millions of ohms of the high 
sensibility cell, through the hundred 
thousands and thousands of the Giltay 
and Ruhmer cells, until it is actually 
carried over to a negative value when 
the resistance becomes very low. How- 
ever, I have recently made a light-neg- 
ative sample with a resistance close to 
one hundred thousand ohms. 

The change in conductivity is a func- 
tion of the light intensity. An increase 
in light intensity causes the change of 
conductivity in the Ruhmer cell to take 
place much more rapidly at first and 
afterwards more slowly. In the Giltay 
cell, it causes a more rapid rise to the 
maximum, and a much more marked 
falling off of conductivity after the 
maximum has been reached. By ex- 
posing a Giltay cell to the action of 
very intense light, Brown got a falling 
off so large that when the cell was 
darkened the conductivity actually de- 
creased below dark value, after which 
it slowly rose again to the original 
conductivity before exposure. 

The action of the selenium cell un- 
der changes in pressure, in tempera- 
ture, and in voltage is of the same gen- 
eral nature as under changes in light 
intensity. In the Ruhmer type of cell, 
an increase in any one of these factors 
produces at first a very rapid change 
to greater conductivity, while in the 
Giltay type, the rapid rise of conduct- 
Ivity is followed by an actual decrease. 
Various temperature effects have been 
studied at some length by Louise Me- 
Dowell and she finds that owing to the 
extremely high resistance of the selen- 
ium at low temperature the percentage 
of change upon exposure to light is 
very much increased, though the action 
takes place much more slowly than at 
higher temperatures. Radium and 
Röntgen rays acting upon selenium in- 
erease its conductivity. 

It is quite probable that the depth to 
which the selenium is affected by the 
various agents extends to a consider- 
able distance below the surface. There 
seems to be evidence that under the in- 
fluence of light the ervstalline structure 
of the selenium might be affected to a 
depth of one millimeter. Temperature 
and probably pressure act throughout 
the entire mass. 

The cause for the behavior, and for 
the different types of behavior of the 
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selenium cell is yet undetermined. The 
strange and unlooked-for phenomenon 
which was at first only to be wondered 
at, was a little later attributed by Bid- 
well to the action of selenides formed 
at the electrodes, inasmuch as some sul- 
phides so formed had been observed to 
render sulphur light-sensitive. How- 
ever, by the use of carbon electrodes 
which would not be chemically at- 
tacked by the selenium, it was found 
by Pfund, that the light-sensitiveness 
did not disappear and, therefore, that 
the action of light brings about changes 
in the crystalline structure of the sel- 
enium itself. Still, we have yet to ex- 
plain the varieties of changes brought 
about in the various cells. 

Ries, who has done a great deal of 
work upon the selenium cell, makes the 
presence of moisture in the cell a con- 
trolling factor. Those cells with mois- 
ture show a fatigue after reaching a 
maximum conductivity, and if the 
moisture is sufficient, the fatigue may 
become great enough to bring the con- 
ductivity in the light below that in the 
dark, as in his apparently light-nega- 
tive cells. Those cells without the pres- 
ence of moisture are of the normal type 
altogether. The amount of moisture in 
the cell is largely determined by the 
temperature to which it is heated, 
length of time the selenium is held at 
that temperature, and the rate at which 
it is cooled. 

Brown has a more comprehensive ex- 
planation. He assumes, as was noted 
in a previous issue of the ELECTRICAL 
REVIEW AND WESTERN ELECTRICIAN, that 
there are three kinds of crystalline sel- 
enium, A, B and C. A is an non-con- 
ductor of electricity, B is a very good 
conductor, and C an extremely poor 
one. 
is composed of a certain mixture of the 
three kinds. When the light falls upon 
the cell, the relative amounts of the 
three begin to change, A changing into 
B at a definite rate, and B into C at 
another rate, while on the other hand 
C is going hack into B, and R into A 
at other rates. Since for given condi- 
tions of moisture, intensity of light, 
pressure, difference of potential, ete., 
he assumes the rates of change to be 
fixed it is quite evident that the 
amounts of each of the three kinds 
present before the light acts will deter- 
mine the amounts present at each in- 
stant after exposure, and thus estab- 
lish the conductivity-time curve. 


Each cell as it rests in the dark 
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Changes in pressure, in light intensity, 


-in temperature, in moisture and in 


internal conditions of all sorts vary the 
rates of transformation, and hence the 
amounts of A, B and C when in equi- 
librium. 

So far as has been tested, this theory 
is in agreement with the experimental 
facts, and seems to be entirely ade- 
quate. 

The process of manufacture deter- 
mines the type of cell which results. 
The rapidity with which the crystals 
form, the temperature at which they 
form, and the rate at which they are 
cooled after formation, seem to be 
among the most significant factors. The 
purity of the selenium, its dryness, its 
form, whether vitreous or amorphous, 
all probably need more or less atten- 
tion. There are two large concerns at 
present putting out these cells, Ruhmer 
of Berlin, and Giltay of Delft, Hol- 
land. In our own country no one is 
at work commercially upon them, al- 
though the investigation of the means 
of producing the various types and the 
putting of them upon the market would 
doubtless prove a profitable field. 

One of the most valuable of the 
practical uses to which the selenium 
cell has been put is for the finer meas- 
urements in stellar photometry. Joel 
Stebbins, of the University of Illinois, 
has recently completed a most remark- 
able work upon ‘‘The Measurement of 
the Light of Stars with a Selenium 
Photometer, with an Application to the 
Variations of Algol.” He used a cell 
of the Giltay type, kept in an ice pack 
that it might have a constant tempera- 
ture and that he might have the ad- 
vantage of the resulting increase in 
sensibility. He passed the current con- 
tinuously through his cell, and when it 
had reached a steady state, he exposed 
the cell through the telescope to the 
light of the star for a period of ten sec- 
onds. He read the resistance change 
by the method of the Wheatstone 
bridge, allowed one minute for the re- 
covery of the cell, and then exposed 
it again. By exposing to the light of 
some standard star and making com- 
parisons, he got a curve for the light 
intensity of Algol, showing the secon- 
dary minimum in its cycle of intensity, 
which has long been sought for by 
countless observers using other means. 
He considered his observations accur- 
ate to within two per cent. So sensi- 
tive was his means that the diffuse 
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hight from the. sky, especially when 
there was a moon, made considerable 
change in the resistance of his cell. 

Wulf and Lucas, in 1905, by use of 
a selenium cell, determined the period 
of totality of the eclipse of the sun to 
an accuracy of one-hundredth of a sec- 
ond. They left a Ruhmer cell of thirty 
thousand ohms exposed to the light of 
the sun, while a spot of light thrown 
from the mirror of the galvanometer 
upon rotating sensitive paper record- 
ed the deflection of the galvanometer 
needle. 

The ‘‘light-telephone’’ is another 
application upon which 
much work has been done and consid- 
erable success achieved. 

Korn has used the selenium cell for 
telephotography, or the reproduction 
of pictures. He uses but one large cell, 
and by means of a moving window lets 
each part of the object be exposed in 
order, while a similarly moving win- 
dow, at the receiving station, admits 
the proper amount of light to the sen- 
sitive paper. This plan does not allow 
for the recovery of the cell, but by 
using a faint light the error so intro- 
duced is slight. In fact, some remark- 
ably good photographs have been trans- 
mitted in this way. Since the receiv- 
ing station need not be near the cell, 
this application may possibly be made 
of much service in newspaper and oth- 
er work. 

Since, as we have noted above, pres- 
sure produces a change in the conduct- 
ivity of the selenium cell, it is one of 
the hopes of the investigators in this 
particular field that apparatus may 
soon be designed and put into use, 
whereby the change in the resistance 
of the selenium cell may be made to 
measure impulsive forces. This will be 
a valuable addition to physical appar- 
atus, as we have nothing at present en- 
tirely satisfactory for this purpose. 

Perhaps it is carrying the matter too 
far to predict the construction of ap- 
paratus for measuring differences of 
potential and of temperature, wherein 
the change of conductivity of a selen- 
ium cell is the significant feature, but 
at any rate, the properties of the selen- 
ium cell suggest a long list of possi- 
bilities well worth the time and con- 
sideration of practical men. 

— ee 

The membership of the National 
Electric Light Association was in- 
ereased by 515 during a recent month. 
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ELEMENTS OF POWER STATION 
DESIGN.—XXV. 


STORAGE-BATTERY PLANTS.—III. 


BY W. B. GUMP. 


Externally Regulated Boosters.—The 
automatic boosters just described de- 
pend for their action upon a consider- 
able variation in the generator voltage. 
The disadvantages of such a method of 
operation are: first, that the voltage 
variation on the battery and the mo- 
tor load is quite considerable, thus giv- 
ing poor voltage and speed regulation 
on the latter; second, that the booster 
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field windings necessary to produce the 
desired effects require a large space 
and this demands large machines for a 
given output and therefore increases 
the cost of the equipment. 

In order to overcome these objec- 
tions, a number of schemes have been 
devised which use a shunt-wound 
booster, the field of which is regulated 
externally so as to produce a charge 
or discharge by a shunted current de- 
pending upon only slight changes in 
the generator load. 

One of the systems used is knowr 
as the Entz system, consisting of the 
usual equipment of generator and bat- 
tery, the booster being a shunt-wound 
machine. Fig. 8 shows complete con- 
nections. Here C and C, are resist- 
ances composed of carbon plates. <A 
lever arm L acts to compress or re- 
lease the pressure, which increases or 
decreases the resistance accordingly. 
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Normally the spring at one end of 
the lever and the electromagnet at 
the other act together, compressing the 
carbon piles so that the resistances C 
and C, are equal. One terminal of the 
shunt field is joined to the upper ends 
of the carbon piles, while the other 
end is connected to the middle point 
of the battery. The two carbon piles 
are joined in series across the line, so 
that their normal drop is equal to that 
of the line. From the fact that the 
ends of the shunt coil terminate at the 
center of the battery, and at the center 
of the carbon resistances, respectively, 
it becomes evident that when C equals 
C, no current flows through the shunt 
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coil; therefore, the booster voltage is 
then zero. 

An increase in the external load will 
increase the magnetism in the series 
coil, producing a downward pull which 
compresses the carbon plates of C, and 
decreases their resistance, at the same 
time increasing the resistance of the 
column C. The effect is a flow of cur- 
rent in the shunt field through half of 
the battery and through the carbon 
column C,. The result is a potential 
across the booster in a direction which 
assists in discharging the battery, thus 
supplying the additional load. 

A decrease in the external load has 
the opposite effect, that is, to release 
the pressure of the column C,, increas- 
ing the pressure of C, which increases 
the resistance of the former and dimin- 
ishes the resistance of C, causing a flow 
of current through the column of the 
latter, through the shunt coil, and the 
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opposite half of the battery, the effect 
of which is to charge the battery, stor- 
ing up energy to be used for the next 
overload. 

The direct working range of the 
Entz system is comparatively small, on 
account of the limited change in pull 
in the solenoid and the consequent 
small change in current flow, which is 
limited by the size of the carbon piles. 
For this reason the direct application 
of this system is restricted to small 
boosters only. In connection with large 
machines the control takes place 
through a separate exciter, working in 
conjunction with the booster. 

The Bijur System.—One of the many 


Load 


Mlle hf} Co) 


SYSTEM OF BOOSTER CONTROL. 


systems with boosters externally con- 
trolled, is that invented by Joseph Bi- 
jur. The diagram of connections is 
shown in Fig. 9, and will be seen to 
have an arrangement similar to the 
Entz system.. The chief distinction here 
is the construction of the resistance. 
R, and k, are composed of resistance 
wire from which a series of taps are 
brought out, their ends terminating in 
graduated lengths as shown. These 
ends are made to dip into, or recede 
from, troughs of mercury M and M,, 
the amount of resistance of either side 
varying with the pull on the solenoid 
S, which in turn is controlled by the 
load. The advantage of this arrange- 
ment 1s that very little energy is need- 
ed to cut in and out resistance, as com- 
pared to the other system. 

The design of the lever and movable 
resistance are such that the pull to se- 
eure balancing between the spring and 
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solenoid is constant for all positions, 
the normal current value of the exter- 
nal load corresponding to a fixed posi- 
tion of the lever. That is, the extent of 
increased current in the generator re- 
quired to move the lever away from its 
horizontal position is not proportional 
to the load but is a constant.. An over- 
load, large or small, will cause the 
lever to be drawn down on the side of 
the solenoid, continuing to short-circuit 
the resistance coils in the mercury, 
until the shunt field increases the po- 
tential sufficiently to discharge the bat- 
tery. The extent of overload deter- 
mines the extent of potential rise re- 
quired by the booster. Therefore, when 
this potential has been reached by the 
booster, a further rise will begin to op- 
pose the effect of the solenoid S, hold- 
ing the lever in a position which re- 
quires an overload on the generator 
only sufficient to overcome the friction 
of the moving parts of the variable re- 
sistance. Since this overload is very 
small, the potential at the generator 
bus can be maintained constant, while 
the external circuit can be made to 
carry overloads having wide fluctua- 
tions. 

Method of Driving Boosters—It is 
customary to drive boosters hy means 
of electric motors, directly connected. 
Generally this is the most convenient 
method, on account of having electric 
power at hand. The case would be un- 
usual in which another form of drive 
would be used. In a few instances, 
however, the surrounding conditions 
might favor the adoption of an engine 
or turbine. The motor, or other 
prime mover, must have sufficient out- 
put to drive the booster under maxi- 
mum load conditions. However, in a 
plain shunt booster used for charging 
only, the maximum current is at the 
beginning of charge when the voltage 
is a minimum; at the end of charge the 
reverse is true. Therefore, in a case of 
this kind the motor need have only 
two-thirds to three-fourths of the nomi- 
nal rating of the booster. 

({) Design and Construction of Bat- 
tery Plants—Comparatively little data 
have heen published regarding the con- 
structive features of battery installa- 
tions. This may be due partly to the 
fact that most battery plants are in- 
stalled by practically one or two large 
concerns, in whose hands the layout is 
generally placed, these concerns fur- 


nishing drawings for the complete in- 
stallation. It is very important that 
the engineer in charge of the property 
be posted on the leading features of 
storage-battery plants, so that the plant 
may be handled intelligently after it 
is installed. Otherwise a good many 
questions may arise in connection with 
the guarantees of the manufacturer 
who generally agrees to maintain the 
battery for a certain fixed sum per an- 
num, upon the condition that the bat- 
tery is operated according to certain 
specifications under which it is origin- 
ally purchased. 

It is well to bring out the fact here, 
that storage-battery engineering is a 
specialty of the most extensive sort, and 


FIG. 10--MOUNTING OF A STATIONARY 
STORAGE CELL. 


at the outset it should be decided that 
the services of a battery expert be se- 
cured who shall give his whole atten- 
tion to caring for the operation and 
upkeep of this part of the system. This 
statement refers particularly to large 
battery plants, such as those operating 
in railway and lighting substations. 
Every storage-battery installation 
requires a specially constructed room, 
or separate building (as the case may 
be), in which the fumes from the acid 
may rise, or the electrolyte spill over 
the cells without destructive effects on 
any part of the plant. Where the op- 
portunity permits a separate building, 
it is generally to be advised, on account 
of its isolation from the rest of the 
plant. The acid may then be carried 
to and from the battery room without 
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any likelihood of its spilling upon other 
apparatus. Furthermore, the facilities 
for direct transportation of material 
are almost invariably superior to any 
other arrangement. 

The floor should be covered with a 
good grade of hard tile brick, which is 
preferably built on an incline toward 
the center of each aisle. This affords 
an opportunity for the acid which drips 
or is spilled to drain toward the center, 
where it mav be flushed out. 

The cells must be supported upon in- 
sulators resting upon a timber frame. 
See Fig. 10. The insulators are of 
special design, having a flat surface at 
both ends to insure stability when 
placed under the tanks. 

Railway batteries are almost always 
made up of lead-lined tanks. Bat- 
teries of comparatively small capacity 
may be contained in glass jars. The 
chief objection to glass jars is liability 
to breakage. Their great advantage 
is that the general condition of a cell 
may be seen more readily in a glass 
containing-vessel than in a wood tank. 
As a general rule, a battery having 
cells which weigh more than 300 
pounds each should be made up of 
lead-lined tanks, thus avoiding all lia- 
bility of breakages. 

The chief item determining whether 
the cells shall have a single or a double 
set of imsulators is the voltage em- 
ployed. For batteries of 125 volts a 
single set is sufficient. For railway 
batteries of from 500 to 750 volts, both 
an upper and lower set, are recom- 
mended, since this form of installation 
is more secure against grounds than 
with one set. A double setting is 
shown in Fig. 10. 

In planning a battery plant, pro- 
vision should be made for future 
growth. For example, suppose that 
the immediate load calls for a battery 
having cells of fifteen plates each. It 
would generally be advisable to provide 
tanks which will accommodate nineteen 
or even twenty-three plates. Additional 
plates may then be added at the end 
of each element group without incon- 
venience. Otherwise any desired addi- 
tional capacity would necessitate & 
complete set of new tanks, or practi- 
cally a duplicate battery. It is usually 
safe to figure on an extension of at 
least ten per cent. In not a few in- 
stances over twenty-five per cent in- 
crease is provided for. 
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The terminal lugs of the plates are 
joined by lead-burning to the busbar B, 
shown in the figure. The terminals, 
busbars and all connections are com- 
posed of practically pure lead, in order 
to make them acidproof. The end bus- 
bars are constructed with a copper bar 
imbedded in the lead so as to equalize 
the potential of the outer plates. In 
other words, the resistance of the lead 
busbar is comparatively high, and, on 
this account, if the middle point of the 
end bar is connected to one of the out- 
going lines, there would be a drop from 
the middle plate to the ends plates if 
a low resistance were not provided in 
the metal joining these plates. This 
condition does not arise, of course, ex- 
cept at terminals of a row of cells, since 
all of the other plates are joined in a 
direct continuous line, the positive 
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ered with the best grade of Para rub- 
ber insulation. Lamp sockets should 
be inclosed in porcelain or hard rub- 
ber. It is well, after the lamps have 
been screwed into place, to paint the 
edges of the exposed copper parts with 
melted paraffin. 

In order to minimize the spraying 
of the acid with the gases set free 
in charging it is common practice to 
cover each cell loosely with a piece of 
plate glass. These covers must never 
be sealed to prevent the escape of the 
gases, which if confined might produce 
an explosion. 

Battery Switchboards.— The usual 
switchboard equipment for a storage 
battery is far from complex. At the 
same time, due judgment should be ex- 
ercised, both as to design and location, 
if the battery plant as a whole is to be 
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FIG. 11—PLAN OF A TYPICAL BATTERY ROOM. 


plates of one cell being connected to 
the same bar as the negative plates of 
cells in series. Fig. 11 shows the plan 
of a storage-battery room containing 
116 cells, of which eight are end cells. 

It is readily seen that all metallic 
connections within the influence of the 
fine acid spray or mist, which is thrown 
out during charge, must be either lead- 
covered, or provided with some form of 
acidproof paint. It naturally follows 
that all installations of end-cell 
switches, boosters, and battery switch- 
boards must be located outside of the 
battery room. Otherwise, serious cor- 
rosion is inevitable. 

The wiring for lighting the battery 
room should be ineclosed in conduit 
which preferably should be imbedded 
in the ceiling or walls. Where this is 
not possible the exposed portions 
should be made thoroughly acidproof. 
Wires which extend from the ceiling 
to lamp sockets should he rubber cov- 


satisfactory. The switchboard, boost- 
cr, and all controlling devices, such as 
end-cell switches, should be installed 
where the air is dry, and proper ven- 
tilation is afforded. As a rule, these 
adjuncts can be placed in a room ad- 
joining the battery room, provision 
being made against any possibility of 
the acid spray or ‘‘fumes’’ reaching 
this apparatus. 

The instruments and switches used 
comprise: 

(1) Voltmeter. 

(2) Ammeters. 

(3) Overload circuit-breaker. :! 

(4) Underload circuit-breaker. 

(5) Rheostats (for charging). 

(6) Rheostats (for booster field and 
motor-starter ). 

(7) Knife switches. 

(8) End-cell switch. 

In the case of some small isolated 
plants, one differential ammeter may be 
made to take the place of two am- 
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meters. The overload circuit-breaker 
may also be dispensed with, using & 
fuse in its place. The latter is not 
generally to be commended, however. 

In large battery plants, such as those 
used for railway purposes, charging 
rheostats are eliminated, especially 
where boosters are employed. Charg- 
ing rheostats are very convenient in 
many private lighting installations, but 
they are not used in connection with 
regulating batteries. 

The object of an underload (or no- 
load) circuit-breaker is to prevent the 
battery from reversing during charge 
and discharging back into the gener- 
ator or bushars; this would happen if 
the generator voltage suddenly dropped 
to below that of the battery. This 
piece of apparatus is indispensable and 
should always be included in a battery 
plant. There may be a few exceptions 
to this rule, but they are rare, and a 
safeguard of this nature generally pays 
for itself in preventing a heavy dis- 
charge or complete drain of the battery 
in an uncharged state. 

The range of the ammeters should be 
ample for overload readings, particu- 
larly in cases where fluctuations are 
heavy. The charging current is lim- 
ited, while the discharge current may 
rise to a very high value. Conse- 
quently the seales on these instruments 
may differ widely in order to accom- 
modate this condition. They should, 
therefore, be chosen with considerable 
eare, local load conditions determining 
the extent of difference in their respec- 
tive scales. In large installations 
recording ammeters and voltmeters 
should be used. 

Care and Maintenance.—The cost of a 
storage-battery plant, under general 
average conditions, will range between 
$10,000 and $50,000. This alone is suf- 
ficient reason for securing the best skill 
obtainable for the purpose of properly 
caring for so costly a piece of appar- 
atus. Next in importance to first cost 
is depreciation. The depreciation of a 
storage battery is an uncertain quan- 
tity, and depends upon two things: 

(1) The nature of service. 

(2) The degrce of care given the bat- 
tery. The latter item is so important, 
in most cases, that the salary of the 
attendant for this work should not be 
the main issue, and it will be found that 
an attendant who is well paid will more 
than offset the extra pay hy decreasing 
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the upkeep. Short-sightedness on the 
part of not a few managers and execu- 
tive heads of departments has made 
this portion of the plant a wasteful 
instead of economical feature of the 
system, largely on account of employ- 
ing underpaid and unskilled help. 

It is true that where the conditions 
of service are severe, the deterioration 
is more rapid. This facts demands all 
the more vigilant attention to the bat- 
tery than where steady loads are the 
rule. The rate of depreciation of a bat- 
tery is anywhere from five or six per 
cent to fifteen or twenty per cent per 
annum. The lowest depreciation may 
be expected from a battery employed 
only for emergency use, while the 
highest rate will generally apply to 
extremely severe service, such as elec- 
tric railway work. 

The negative plates will ordinarily 
outlast the positives, and it will be 
found that there is considerable differ- 
ence in the plates of the same battery, 
some of the positives lasting much 
longer than others. The negatives may 
be expected to last a great many years 
with but little deterioration; hence the 
average depreciation per negative plate 
is small in almost all classes of service. 

For power-station service it is prac- 
tice to employ Planté positives and 
Faure negatives, the latter signifying 
the ‘‘pasted’’ type, while the positive 
are ‘‘formed’’ by an intricate forming 
process. In electric vehicle work it is 
usual to employ pasted plates only. 
These are ‘‘forced’’ to a high capacity 
per unit weight of plate. On this ac- 
count great mileage capacity is ob- 
tained at the expense of decreased life 
of the battery. 

Battery-room Records.—Every bat- 
tery plant should have daily records 
showing the charge and discharge peri- 
ods, input and output and the condi- 
tion of a ‘‘pilot’’ cell. Voltage and 
specific gravity readings should be 
taken of each cell at intervals suffi- 
cient to show its relative condition. 
The failure of any cells to do their 
part of the work should be carefully 
investigated and reported immediately. 
It is seldom necessary in a large plant 
to remove a complete cell, as defective 
plates ean be withdrawn separately by 
having the plate terminal burned off 
by means of a blow pipe before the 
plate can be disconnected from the bus- 
bar. It is not necessary to make a de- 


tailed daily record of cells which are 
in good condition. 

Overcharging the Battery.—In order 
to keep a battery in good working con- 
dition, it is advisable and in most cases 
necessary to overcharge the battery at 
regularly appointed periods, say, once 
a week to once in two weeks, depending 
upon the class of service. This process 
keeps down sulphation and reduces the 
cost of maintenance accordingly. 

Ordinary full charge is readily de- 
tected by vigorous gassing at the plate 
surfaces, and more reliably by the spe- 
cific gravity of the electrolyte. Great 
care must be used to prevent the bat- 
tery from overdischarging at any time, 
as this is one of the most fruitful causes 
of sulphation and consequent deteri- 


oration. 
(To be continued.) 


[Epitor’s NoTtE.—This important series of 
articles was started in the ELECTRICAL RE- 
VIEW AND WESTERN ELECTRICIAN, Sept. 3. 
1910. and before its conclusion will cover 
every phase of central-station design.] 


-_———o--o—____- 
Fire Dangers of Steam Pipes. 

Steam pipes in contact with wood 
are admittedly the cause of occasional 
fires, though manifestly it is impossi- 
ble to make a definite statement of the 
relative hazard from this source. It 
must always be borne in mind that in 
fires, destruction is frequently so com- 
plete that the assignment of a cause is 
more or less a matter of conjecture. 
However, from our experience and that 
of others interested in this subject, 
there have been a number of cases in 
which steam pipes, under a variety of 
circumstances, have been without ques- 
tion a fire cause. 

There is considerable diversity of 
opinion as to the circumstances under 
which such fires may be expected to 
occur, and the local conditions which 
contribute thereto. It is self-evident 
that the hazard is materially increased 
where the heat is in any wav confined, 
or where contact is with materials 
more inflammable than wood. Particu- 
lar care must be taken to guard against 
the presence of materials which are 
notably subject to spontaneous ignition, 
such as celluloid, coal dust, oily waste. 

A number of investigators have at- 
tempted to produce fires by bringing 
steam pipes into contact with various 
combustible materials, but as the dura- 
tion of the experiments was compara- 
tively short, few actual fires resulted. 
The conelusions generally drawn, how- 
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ever, were that any steam pipe, no mat- 
ter how low the pressure, would in 
eourse of time produce charcoal, and 
that when this stage was reached posi- 
tive danger existed. Charcoal is un- 
questionably subject to spontaneous 
ignition. This is due largely to its pe- 
culiar ability to absorb from the air 
many times its own volume of oxygen. 
This is held in the minute pores, which 
exist in all forms of wood charcoal. 
The combination of this oxygen with 
the carbon may take place with suf- 
ficient rapidity to raise the temperature 
to the ignition point. Furthermore, 
charcoal formed at a low temperature 
is known to have a low ignition point. 


Where steam is kept on a system con- 
tinually there is less danger than where 
it is on intermittently, according to 
some investigators. The reason ad- 
vanced is, that when allowed to cool 
the charcoal has a better opportunity 
to absorb oxygen than if kept hot at 
all times. Another factor is moisture. 
Experiments have shown that charcoal, 
once wet and dried out afterwards, is 
more dangerous than that which has re- 
mained dry, ignition points being well 
below the boiling point of water in a 
number of laboratory tests. 

In our opinion reasonable precautions 
should be taken to keep steam pipes 
from contact with woodwork or other 
combustible material. This is of more 
importance with high pressure than 
with exhaust steam pipes, and more so 
in confined spaces than out in the open 
where there is free air circulation and 
freedom from accumulation of combus- 
tible dust and dirt. 

There are two general methods of 
keeping steam pipes free from contact 
with combustible material, the first 
being through the use of an insulator, 
such as pipe covering, and the second 
by supporting them rigidly at a safe 
distance. Wherever pipes pass through 
concealed spaces, covering should pre- 
ferably be carried for entire length, to 
avoid future contact with substances 
which may get into these spaces. On 
new installations solid covering and 
collars can be used, but if piping iS 
already in place split covering, wired 
together, and split collars make the 
partial taking down of piping unneces- 
sary. If desired, metal supporting 
plate can be used at ceiling instead of 
a eollar.—Quarterly of the National 
Fire Protection Association. 
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The Condenser. 

The advent of the steam turbine has 
greatly increased the importance at- 
tached to the condenser and its acces- 
sories, and their effect on the over-all 
efficiency of a power plant. Of course, 
even thirty years ago it was not un- 
usual in marine-engine practice to 
meet with specifications which de- 
manded the maintenance on the trial 
trip of a vacuum of twenty-eight inches 
or more, and by using a sufficient area 
of cooling surface it was found pos- 
sible to secure quite high vacua even 
with condensers of what would now be 
considered very indifferent design. 
Very little attention had, however, 
been paid to the theory of condensa- 
tion. Certain proportions were found 
to give what were considered reason- 
ably satisfactory results, and these 
were adopted without question as to 
the possibility of attaining by a closer 
study of fundamental principles better 
results, from the commercial stand- 
point. The progress made during the 
past few years has, however, been most 
marked. 

Formerly engine builders in attempt- 
ing to secure a high vacuum generally 
followed one or other of two courses. 
In the first place, they increased the 
size of the air pump, or, secondly, they 
greatly augmented the already liberal 
allowance of cooling surface provided. 
The augmentation of the air-pump ca- 
pacity proved at times singularly inef- 
fective, for reasons which were not 
generally recognized. Dalton’s law as 
to the pressure exerted by a mixture 
of gases or vapors was, it is true, es- 
tablished about 100 years ago, but the 
bearing of this law on the effect of an 
increase in air-pump capacity was not 
often appreciated. By Dalton’s law, 
if a space is occupied by a mixture of 
two gases, each exerts exactly the same 
pressure on the walls as if the other 
were absent, the total pressure on the 
latter being thus the sum of the ‘‘ par- 
tial” pressures of the two constituents. 
In a condenser the total pressure is 
practically the same at all points, but 
at the top the space is occupied almost 
wholly by steam, whilst at the bottom 
there is a considerable percentage of 
air, and this has a most prejudicial 
effect on the efficiency of the tubes. 
The rate of transfer of heat from air to 
the tubes appears to be only about 
one-thousandth as great as is the rate 
of transfer when air-free steam con- 


denses on the surfaces exposed to it. 
The presence of air causes the tempera- 
ture at the bottom of the condenser to 
be less than at the top. 

Whilst it has long been recognized 
that high vacua were profitable in the 
case of steam turbines, there has been 
no such general agreement as to their 
advantage when used in connection 
with the reciprocating engine. In fact, 
it has been found repeatedly that 
though a reasonably high vacuum im- 
proved the engine economy, its effect 
on the coal bill was the reverse of fa- 
vorable; and under ordinary condi- 
tions at sea the total coal consumption, 
with a vacuum as low as twenty inches, 
is not materially greater than when 
the vacuum is twenty-five inches. The 
loss on the engine is, in fact, made 
good by the hotter temperature of the 
feed. Further, other experiments have 
shown that in certain cases an increase 
of vacuum to above twenty-four inches 
did not in any way improve the engine 
economy, the weight of steam required 
per indicated horsepower-hour being 
practically unaffected. Other experi- 
ments have, however, shown a contin- 
uous increase in steam economy, even 
when the vacuum has been pushed up 
to twenty-eight inches or over. The 
discrepancy is doubtless due to the ex- 
haust ports and passages of some en- 
gines being too small to pass the steam 
when its specific volume is large. As 
is well known, the weight discharged 
from a given aperture in a second be- 
comes independent of the external pres- 
sure when the latter falls below about 
0.6 of the internal pressure. If the 
ports and passages of an engine are 
only large enough to permit the pres- 
sure inside the cylinder to fall to four 
inches absolute on the exhaust stroke, 
then a further lowering of the con- 
denser pressure will give no increase 
in the power developed.—Engincering. 


—_———_.9---——__—_- 


Electrical Development in Argentina. 

In a report contributed to the Elec- 
trotechnishe Zeitschrift, Dr. Berndt 
credits the Argentine Republic with 
electrical generating plants aggre- 
gating 75,300 kilowatts. Of these, 
47,000 kilowatts are installed in the 
city of Buenos Ayres; 21,900 kilowatts 
in the state of the same name, and 
6,400 kilowatts in the state of Men- 
doza; thus the remarkable concentra- 
tion of all industrial enterprise in the 
metropolis is strikingly noticeable. 
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Buenos Ayres with environs has a pop- 
ulation approaching three millions; the 
population of the country is only six 
millions. The prime movers of the 
country aggregate 99,000 kilowatts. 
Steam turbines predominate; then fol- 
low reciprocating engines, water tur- 
bines and gas engines. These engines 
came chiefly from Italy, Germany, and 
England, the electric generators from 
Germany (seventy-seven per cent) and 
England (twenty-two per cent), 


New Power Station for the Minneapolis 
General Electric Company. 

The principal equipment of the new 
power station of the Minneapolis Gen- 
eral Electric Company to replace the 
station destroyed by fire on January 7, 
has been ordered by the Stone & Web- 
ster Engineering Corporation, which has 
charge of the design and construction. 

There will be two 6,000-kilowatt 
Allis-Chalmers turbo-alternators gen- 
erating current at 2,300 volts, which 
will be stepped up to 13,000 volts by 
2,500-kilowatt Allis-Chalmers trang- 
formers, of which six will be installed. 

The boiler equipment consists of ten 
600-horsepower Babcock & Wilcox boil- 
ers supplying steam at 180 pounds 
working pressure. The steam will be 
superheated 125 degrees by Foster su- 
perheaters. 

The turbine room will be supplied 
with a four-motor Cleveland Crane & 
Engineering Company traveling crane 
with a sixty-ton main hoist and a fif- 
teen-ton auxiliary hoist. 

The building will be of steel frame 
and brick construction and the stacks 
will be of steel. 

— e 


Combined Garbage Destructor and 
Electrical Plants. 


A recent consular report 
there are now eighty plants in the 
United Kingdom for the conversion 
of garbage of cities into electric power, 
and that they are increasing at the 
rate of twenty a year. An English 
mechanical engineer calculates that 
there is a long ton of refuse for every 
1,000 inhabitants, equal to about 300 
pounds of steam per hour for nine 
hours per day, if destroyed in the 
properly designed destructor. A tech- 
nical review of the subject has been 
compiled by Consul Halstead, and will 
be loaned by the Bureau of Manufac- 
tures to those interested. 


states 


SIMPLE METHOD OF DETERMIN- 
ING LUMINOUS FLUX FROM 
POLAR CURVES. 


BY W. E. BARROWS, JR. 


Since the comparison of the illum- 
inating values of the various sources 
of artificial illumination is based upon 
the total amount of light emitted, some 
simple, yet accurate and convenient, 
method of determining the amount of 
luminous flux from any given polar 


light-distribution curve will be found 
of great assistance to the man involved 
in problems of this nature. 

It can be shown that, if the area of 
a sphere be divided into a certain num- 
ber of zones, each subtended by equal 
angles, the area of any zone will be 
equal to a constant multiplied by the 
sine of its bisecting angle measured 
from the nadir. The value of the con- 
stant depends upon the number of 
zonal subdivisions. Applied to the 
subject under consideration the flux in 
any zone in lumens becomes 
F = KI sin S 


a 


where a and b are the angles, from 
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nadir, locating the zone, J is the aver- 
age candlepower in the zone, Fa» is the 
flux in lumens, and K is a constant, 
equaling 1.098 for ten-degree zones. 

In Fig. 1 is shown an application of 
this equation conceived by the writer 
which possesses a maximum of simplic- 
ity and an accuracy comparable with 
any of the graphical methods of deter- 
mining the mean spherical eandlepower 
values or the luminous flux available 
from an illuminant. | 

The distribution of light is here as- 
sumed to be uniform in azimuth and 
of such values in a vertical plane 
through the source, as indicated by the 
curve a, b, c, ete. The spherical sur- 
face is divided into ten-degree zones 
and the average zonal values of the 
candlepower represented by the radial 
lines, Oa, Ob, ete. If these midzone val- 
ues be projected vertically onto the 
line OK and the extremity of each pro- 
jection be continued around O along 
the are of a circle into the horizontal, 
the value of the flux in lumens in any 
zone will be represented by the corres- 
ponding distance, to the same seale as 
the polar curve is plotted, along the 
horizontal OY measured from O. 

As an example of the manipulation 
of this method, consider the zone be- 
tween the angles of 40 and 50 degrees 
from the vertical. Assume Oe (equal 
79) to be the average intensity in this 
zone. Its projection on OK is equal to 
Oe’ and this value transposed to OY 
will be Oc” or 61 lumens. In the same 
way the flux in the 50—60 degree zone 
will be 77 lumens. By adding the lu- 
mens in the different zones together the 
total lumens in the lower hemisphere 
may be obtained. The flux in lumens 
in the upper hemisphere may be found 
by projecting the midzone values upon 
the line OK or upon another line 24° 
20’ above the horizontal, and trans- 
posing to the horizontal as above. 

The simplicity of this method is man- 
ifest. The only apparatus necessary is 
a pencil and piece of paper and the 
only calculation is simple addition of 
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the nine or eighteen values obtained. 
A right-angle triangle will be found 
useful in securing the projections upon 
the line OK, but a corner of a sheet of 
paper, even the sheet on which the 
curve is plotted, may be conveniently 
substituted. 

It is obvious that this method may be 
applied to any distribution curve plot- 
ted upon polar-co-ordinate paper. In 
this case a series of vertical lines to- 
gether with the radial line (Fig. 2) 
laid on a quadrant of transparent cel- 
luloid, tracing cloth or similar trans- 
parent material will greatly facilitate 
operations. 

Since the secant of 24° 20 is ap- 


proximately 1.1 (1.098) the midzone 
values may be projected directly onto 
the horizontal line and the sum of the 
projections multiplied by 1.1 and the 
same results obtained as above. 

The mean hemispherical candlepower 
may be found by dividing the lumens 
in the hemisphere by 2* (6.28) and the 
mean spherical candlepower by divid- 
ing the total light flux of the lamp by 
4r (12.56). 

The application of this method. to 
the solution of problems to determine 
the number of lamps required for an 
installation by means of the flux-of- 
light method will at once be obvious. 
It is now common knowledge that in 
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the flux-of-light method the total flux 
in lumens required to light a given sur- 
face is equal to the average illumina- 
tion in foot candles multiplied by the 
area in square feet. This value divid- 
ed by the number of effective lumens 
from each of the chosen illuminants 
will give the number of lamps required 
for the installation. The value of the 
effective lumens may be easily calcu- 
lated by the preceding method if the 
solid angle, with the source as an apex, 
which ineludes the illuminated surface, 
be known. 

Assume that in the case of a small 
room all of the light below the forty- 
degree meridian will be available for 
illumination on the working plane. 
Then by adding the values of the flux 
in the four ten-degree zones below the 
forty-degree meridian obtained as in- 
dicated above, one may easily find the 
number of effective lumens per lamp. 
Then the total flux required divided by 
the amount available from each lamp 
will give the number of lamps in the 
installation necessary to give the de- 
sired illumination. 


Unique Tungsten Street Lighting Pro- 
posed in Leavenworth. 
The local lighting company of Leav- 


enworth, Kan., has proposed the light-. 


ing of Delaware Street from the Union 
Station to Sixth Street by means of 
sixty-watt tungsten lamps to be placed 
uniformly every twenty-five feet on 
each side of the street. To attain this 
uniformity of spacing the lamps are to 
be suspended from two continuous ‘¢a- 
bles, one on each side of the street, 
that will be supported directly over the 
curb lines by brackets on the trolley 
poles. The lamps will be provided with 
metal shades to direct the light entirely 
upon the sidewalk and roadway. Be- 
tween Fifth and Sixth streets, where 
there are no trolley poles, suitable 
posts are to be erected. The lamps will 
be lighted from dusk till midnight on 
Saturdays and from dusk till 11 p. m. 
on the other six evenings of the week. 

The entire installation is to be put 
In, operated and maintained by the 
company on a three-year contract at $1 
per lamp per month for the first two 
years and at eighty cents during the 
third year. The proposition has been 
favorably received by the business men 
of the street, and the Greater Leaven- 
worth Club is practically pledged to 
push it through. 
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The Philadelphia Company Section 
Meeting. 

The regular monthly meeting of the 
Philadelphia Electric Company Section, 
National Electric Light Association, 
was held on February 20. The reports 
of the committees were submitted, those 
of chief interest being the reports of 
the Membership and the Awarding of 
Prizes Committees. The Membership 
Committee reported that the total mem- 
bership to date is 420, there having 
been 154 applications favorably acted 
upon since September 1, 1910. The 
Committee on the Awarding of Prizes 
reported that 19 suggestions were re- 
ceived and three awards made as fol- 
lows: First prize, E. S. Wilson; sec- 
ond prize, W. M. Barnes; third prize, 
Geo. C. Finley. 

The winning suggestion was to the 
effect that a competent representative 
visit each new consumer after the first 
monthly bill has been delivered in order 
to be assured that the service is satis- 
factory, and if possible to interest the 
new consumer in electrical devices, such 
as electrical irons, chafing dishes, coffee 
percolators, etc.; also that a central in- 
candescent-lamp station be located, at 
which all renewed lamps should be 
graded and redistributed. 

The suggestion winning the second 
prize was that in each issue of Current 
News a part should be set aside for the 
latest electrical developments, attach- 
ing thereto a short description which 
would place before every employee of 
the company the most modern electri- 
eal devices as developed. 

The third suggestion covered data 
for solicitors, suggesting that a loose- 
leaf book be developed in which could 
be placed illustrations of modern de- 
vices, such as shades, signs, photo- 
graphs of interior and exterior light- 
ing, ete. | 

The paper of the evening, ‘‘The 
Work Involved in Handling Consum- 
ers’ Accounts by the Tabulating Sys- 
tem,” by H. R. Kern, was ably pre- 
sented, and covered that branch of 
company accounting pertaining to the 
consumer in a very thorough manner. 
Each step, for both the billing of cur- 
rent, and for the billing of merchan- 
dise, was carefully analyzed; many 
troubles were pointed out, particular 
emphasis being given to the many de- 
lays which are apparently of little im- 
portance, but which materially affect 
the work of the Accounting Depart- 
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ment. The Hollerith Tabulating Sys- 
tem, as applied to the work of the Phil- 
adelphia Electric Company, was de- 
scribed, and proved most interesting. 

Mr. Cremer, representing the Hol- 
lerith Company, made a brief address, 
in which he outlined the history of the 
Hollerith Tabulating Machine. 

On March 1, at the Commercial De- 
partment Branch meeting, a lecture 
by Nelson B. Hazeltine, of the Holo- 


 phane Company, was presented, the 


subject being ‘‘Reflecting and Diffus- 
ing Mediums for Artificial Illumination 
in the Home.” On March 2, the Ac- 
counting Department had its meeting, 
including papers and also a short 
sketch entitled ‘‘His Model Wife.” 
—_—_—_—_~»---e—___—_- 

New York Company Section Meeting. 

The New York Company Section of 
the National Electric Light Association 
held its third regular monthly meeting 
on February 20, at the Edison Auditor- 
ium. About 300 members and their 
friends were present. The meeting was 
opened by Chairman Arthur Williams, 
and after a short business session, C. 
E. Allen was introduced and delivered 
an able address upon distributing trans- 
formers, illustrated with a number of 
good lantern slides. Henry Schroeder 
followed with an illustrated lecture on 
incandescent lamps, giving the history 
of the art of their manufacture from 
the beginning up to date. The sub- 
jects were presented in a clear and 
foreeful manner by the speakers, and 
the thanks of the Section were extend- 
ed to each. 

A vaudeville performance was then 
given, followed by a very nice and 
tasty luncheon with cigars. This is the 
first social meeting the Section has had, 
and it proved a great success. 

This Section bids fair to become one 
of the largest and strongest in the As- 
sociation and the membership of 580 
is expected to reach 1.000 before many 


months, 
— = 


Public Utility Taxation in New York. 

The total tentative assessments for 
publie service companies in Greater 
New York for the year 1910 was $465,- 
409,600, and the amount estimated for 
the present year is $483,908,300. The 
largest estimate for any electrical com- 
pany was that made for the Manhat- 
tan Railway Company. The property 
of this concern is evaluated at $78,- 


512,500, 
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A “TELEPHONE AUTHORITY’’ FOR 
GREAT BRITAIN.: 


BY HERBERT LAWS WEBB. 


At the present time the State is ex- 
pending approximately a million a year 
in providing business men and the rac- 
ing community with telegrams at under 
cost price. It is well-known that the 
principal users of the telegraph service 
are business people and that section of 
the community which bets on horse 
races. It is also generally known that 
the telegraph service is conducted at a 
large annual loss, but it is not so well 
known how this state of affairs has 
arisen. 

It has come to be regarded as a nat- 
ural thing—a sort of divine right—that 
the telegraphs of a country should be 
a Government monopoly, but there is 
no real reason for this. All the pio- 
neer work in telegraphy was done by 
private enterprise, the submarine ca- 
ble service of the world is operated— 
and operated at very high efficiency—- 
by private enterprise, and the tele- 
graphs of North America, both of the 
United States and of Canada, are oper- 
ated by private enterprise and appar- 
ently with satisfactory results to the 
- public. In many Continental countries, 
where the Government is extremely 
centralized and the local government 
really depends on ‘headquarters, the 
telegraphs are an important part of the 
political machine and the public tele- 
graph service is, so to speak, a by-prod- 
uct, and often a by-product of very in- 
ferior quality. These conditions do 
not apply in this country, where there 
is no necessity for the Government to 
control the telegraphs in order to 
communicate with the governors of 
provinces or prefects. There has never 
been a suggestion that Government 
control of the telegraphs here was a po- 
litical necessity. and the present State 
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telegraph monopoly was set up forty 
years ago as a business proposition ; and 
it is as a business proposition that it 
should be judged, both because it is 
just that the users of the telegraph 
service should pay a proper price for 
the facilities and because such an im- 
portant electrical industry should be 
worked under sound financial condi- 
tions. 

The State telegraph monopoly had 
its origin in 1865, when the late Frank 
Ives Scudamore, then a Second Secre- 
tary of the Post Office, was directed to 
report whether in his opinion ‘‘the 
electric telegraph service, might be 
beneficially worked by the Post Office, 
whether, if so worked it would possess 
any advantages over a system worked 
by private companies, and whether it 
would entail any very large expendi- 
ture on the department beyond the pur- 
chase of existing rights.’’ 

Mr. Scudamore was an enthusiast but 
not a business man, and his report was 
strongly in favor of the acquisition of 
the telegraphs by the State, and he pre- 
pared estimates to show that the tele- 
graph service in the hands of the State 
would be what the City would call a 
safe business proposition. As a matter 
of fact,.the result has been a total ex- 
penditure up to date, for capital ex- 
pended and unextinguished, for loss of 
interest and for excess of working ex- 
penditure over receipts, approximately 
$170,000,000. The asset against this is 


Mr. Scudamore’s first estimate was 
that the properties of the six telegraph 
companies then existing could be ac- 
quired for 12 millions and worked at a 
sufficient margin of profit to provide 
interest on the money and sinking fund 
for extinguishing the capital. The 
second estimate, made two years later, 
brought the capital required up to $15,- 
000,000, but still showed sufficient mar- 
gin of profit to meet interest and sink- 
ing fund, as a net revenue of nearly 
six per cent was calculated. 

Table I shows how completely these 
expectations were falsified in actual 
practice. The ratio of expense to gross 
revenue in the first estimate was put 
as high as 67.5 per cent, and in the 
third was reduced, with no appar- 
ent justification, to 51.5 per cent. The 
remaining figures in the table show 
how completely unreliable all the esti- 
mates were as a guide to the actual 
financial results of the State telegraph 
monopoly. When the Telegraph Act 
was passed the maximum capital ex- 
penditure was put at $34,000,000 but 
within a very few years it grew to al- 
most $53,000,000 and a very large pro- 
portion of this was spent in extending 
the telegraph system after it passed 
into the hands of the Post Office. The 
increased capital expenditure would not 
have mattered if the estimates of work- 
ing expenses had been justified in prac- 
tice; but, as will be seen, the working 
expenses rapidly and steadily increased. 
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TABLE I.--ESTIMATED AND ACTUAL GROSS REVENUE AND WORKING EXPENSES. 


Expense in 

Gross Working Per Cent of , 
Mr. Scudamore’s Estimates: Revenue. Expenses. Revenue. Surot 
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the telegraph system of the Post Office 


as it exists today, but, as already noted, 
the system is being worked at a large 
and increasing annual loss. 


The reasons for the failure of the 
Government to run a business on busi- 
ness lines are several, but they may be 
summed up in the general statement that 
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under political control a technical busi- 
ness cannot be operated on business 
lines. There is constant pressure 
brought by the public or by bodies 
having political influence to obtain re- 
duction in rates, and there is con- 
stant pressure brought by the staff to 
obtain improvements in pay and con- 
ditions. Moreover, it is a well known 
fact that the same general efficiency 
of staff cannot be obtained in a Gov- 
ernment Department, where employ- 
ment is permanent, as can be obtained 
in private employ, where pay and pro- 
motion depend upon efficiency. Some 
of these causes were very early at work 
in the State telegraph monopoly, as 
within four years the working ex- 
penses have more than doubled, al- 
though the increase of traffic was only 
fifty per cent. 

A fact which is a crushing indictment 
of State ownership of a technical in- 
dustry is that notwithstanding all the 
improvements which have been made 
in telegraphy in the past forty years 
the working cost per message is higher 
today than it was forty years ago. The 
message of today averages not much 
over half the length of the message of 
the old days. During the past forty 
years there have been innumerable im- 
provements in telegraphic methods and 
appliances. The use of hard-drawn 
copper wire instead of iron wire, the 
adoption of duplex, quadruplex and 
multiplex working, the Wheatstone au- 
tomatic system and other systems of 
rapid machine telegraphy have all tend- 
ed to increase the output of the tele- 
graph plant. Yet with all these ad- 
vantages and with an average message 
of about half the length, the working 
cost per 1,000 messages is today $210, 
as against $195 in 1870. 

Such is the financial working of a 
State monopoly in which in one way 
and another some 170 millions of mon- 
ey have been sunk, and which has a 
present revenue and expenditure ap- 
proaching five millions a year. Before 
discussing the effect of the existence of 
this monopoly upon other means of 
electrical communication, it is worth 
while to take one more dip into history 
on the question of monopoly. When it 
was first proposed that the State should 
acquire and work the telegraphs, & 
monopoly was not asked for. In fact, 
the -Post Office disclaimed the desire 
for a monopoly, and argued that in effi- 


ciency and economy they would be able 


to beat all comers. In the following 
year the Post Office pressed for a legal 
monopoly, on the score that without a 
monopoly opposing schemes might be 
started for the purpose of being 
bought out. The monopoly clause was 
inserted in the Telegraph Act of 1869, 
and henceforward electrical communi- 
cation became a State monopoly under 
the control of the Postmaster-General. 


EFFECT OF THE TELEGRAPH MONOPOLY ON 
THE TELEPHONE INDUSTRY. 


Some years after Parliament granted 
the Postmaster-General a monopoly in 
telegraphs the telephone was invented, 
and when companies were organizd in 
Great Britain to put this marvelous in- 
vention at the service of the public the 
Postmaster-General brought suit 
against these companies for infringe- 
ment of his telegraphic monopoly. The 
result was that the telephone was found 
to be legally a telegraph within the 
meaning: of the Act, and the telegraph 
companies had to accept the Postmas- 
ter-General’s terms or give up their 
business. At that date (1880) the 
Postinaster-General had acquired suffi- 
cient experience of the unprofitable na- 
ture of the telegraph business under 
Government ownership to be unwilling 
to experiment with a new invention, 
the commercial capabilities of which his 
advisers distrusted. Consequently, the 
Post Office did not at once go into the 
telephone business, but licensed the 
telephone companies to continue the 
business under very rigorous terms and 
conditions. From the very beginning, 
however, the telephone was looked up- 
on as a competitor of the telegraph and 
was compelled not only to pay tribute 
to the telegraph, but to remain in a 
relatively subsidiary position. A roy- 
alty of ten per cent of the gross re- 
ceipts from telephone business had to 
be paid to the Post Office and the tele- 
phone was forbidden to be used for 
written messages, and numerous other 
difficulties and restrictions were im- 
posed. Probably the greatest of these 
difficulties, and one which has worked 
the most harm to the development of 
the telephone, was that statutory pow- 
ers for the telephone companies to run 
their wires were refused them. All ef- 
forts to obtain these very necessary 
statutory powers have been consistent- 
ly opposed by the Government. Anoth- 
er great difficulty, which has become in- 
creasingly acute as the present year 
has approached, was that the license 
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was made for 31 years from 1880, ter- 
minating on the last day of 1911, but 
no provision was made for the con- 
tinuance or conduct of the telephone 
service after the expiry of the license. 
The Government reserved the power in 
the license to give notice of their in- 
tention to purchase the telephone busi- 
ness at intervals of seven years, but 
this option has never been exercised. 
The telephone companies therefore have 
been in the unfortunate position of car- 
rying on a difficult technical industry 
under these great adverse conditions 
of lack of statutory powers and of a 
limited life with an uncertain end. 
These conditions have completely pre- 
vented any broad policy of develop- 
ment of the telephone and the British 
public have been the sufferers. 

At the present time we have 644,000 
telephones in service in the United 
Kingdom, whereas if the telephone 
were developed in the same ratio in 
proportion to population as it is in the 
United States, we should have nearly 
3,000,000 telephones in service, and con- 
sequently vastly improved means of 
communication, in every city and 
throughout the whole country, com- 
pared with those which now exist. 

In 1899 came the late Mr. Hanbury’s 
policy of municipal competition and of 
Post Office competition with their own 
licensee. This policy was frankly in- 
tended either to make the purchase of 
the Telephone Company’s system at the 
end of the license an easy matter, or 
else to render it unnecessary for that 
purchase to be made at all. When it 
became clear that this policy had failed 
the Agreement of 1905 was made. Un- 
der this Agreement the National Tele- 
phone Company engages to sell its 
plant to the Postmaster-General at its 
value as working plant, and the pres- 
ent aspect of the telephone business 
is that within a short time it will be- 
come a complete State monopoly. 

No business man looks forward with- 
out misapprehension to the establish- 
ment of a State monopoly in the tele- 
phone. No business man expects either 
the high efficiency or the wide develop- 
ment of the telephone which his business 
interests require, if the telephone in- 
dustry is to be subject to political con- 
trol and to the uncommercial methods 
of a Government department. We have 
drifted into the present position 
through the unfortunate error made 
forty years ago of granting the Post- 
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Office a legal monopoly in the tele- 
graph, a step which by many was con- 
sidered an error at the time, and which 
was totally unnecessary if the State 
had been capable of operating the tele- 
graph business efficiently and economi- 
cally. Even if the Government tele- 
phone service showed a profit, it would 
still not be developed at the rate neces- 
sary to meet the business requirements 
of the country, for the simple reason 
that the financial control would vest in 
the Treasury and not in those directly 
responsible for the conduct of the busi- 
ness; Treasury control of public money 
must in its nature be narrow and 
rigorous, and cannot be stimulated by 
the commercial considerations which 
are of the first importance in dealing 
with a rapidly expanding enterprise. 

THE REAL REQUIREMENTS OF THE TELE- 

PHONE SERVICE. 

There has been some discussion late- 
ly in different parts of the country of 
a single aspect of the telephone ques- 
tion, the question of rates. To the busi- 
ness man this is by no means the most 
important part of the subject. The busi- 
ness man wants a highly developed and 
highly efficient telephone service. He 
wants to be able to reach by telephone 
everyone with whom he has business 
and to reach them quickly and effect- 
ively.’ If he has that general and effi- 
cient service he is perfectly willing to 
pay a fair price for it. To bring the 
telephone service of Great Britain to 
the pitch of development and efficiency 
which the commercial interests of the 
country require, that is, to plant five 
telephones for one that is now work- 
ing, will require a large expenditure of 
capital and an enterprising and pro- 
gressive management. To secure this 
How of capital—several millions a year 
for many years to come will be re- 
quired—and to secure the progressive 
management necessary for the upbuild- 
ing of the service, it is essential that 
the solution of the telephone question 
shall be on commercial lines and not on 
those of a State-owned monopoly. Much 
prejudice has been aroused against the 
extension of the telephone license to 
an ordinary private company, and there 
is a large body of public opinion which 
is opposed to State monopoly. A solu- 
tion can be found to mect both views. 

A TELEPHONE AUTHORITY FOR GREAT 

BRITAIN. 

This solution consists in creating a 

Telephone Authority on the lines of the 


Port of London Authority, which would 
take over the telephone plant both of 
the National Telephone Company and 
of the Post Office, and would operate 
and develop the telephone service of 
the whole country on commercial lines. 

The present position of the telephone 
business is that four-fifths of the local 
service is conducted by the National 
Telephone Company, the Post Office 
owning the trunk lines and portions of 
some of the local systems. Of munici- 
pal telephone systems there remain but 
two, those of Hull and Portsmouth, 
which are operated in competition with 
the National Company’s systems in 
those towns. Under the agreement of 
1905 the National Company is to sell its 
plant at the value that may be fixed by 
arbitration. The Telephone Authority 
would take over not only the plant of 
the National Company on the terms and 
conditions fixed by the agreement, but 
also the telephone plant of the Post 
Office and of the two municipalities on 
similar terms. The whole system would 
then be consolidated and operated by 
one organization, which would have 
for its single obect the development and 
improvement of the telephone service 
of the whole country. 

The financial operation involved 
would be of considerable magnitude, 
but presents no insuperable difficulties. 
When the valuation of the plants is 
arrived at the Telephone Authority 
could exchange its stock for the exist- 
ing securities or could raise money if 
necessary to purchase the plants for 
cash. In the case of the Post Office tele- 
phone plant some difficulty might be 
found by the Government in parting 
with its property except for cash, but 
this point might be got over either by 
the Telephone Authority assuming re- 
sponsibility for the terminable annui- 
ties on which the Government telephone 
capital has been raised, or by issuing 
in exchange for the Government tele- 
phone plant debentures redeemable at 
an early date. 

The difficulties which there may be 
in dealing with the present capital of 
the combined telephone business of the 
country, are nothing compared with the 
advantages of placing the whole tele- 
phone business under a single Tele- 
phone Authority which would be a com- 
mercial body and would readily obtain 
the continuous flow of new capital nec- 
essary for the rapid development 
of the telephone service through- 
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out the country. For some years 
past the telephone business has 
been almost in a state of arrested 
development. To provide for the real 
needs of the country in telephone facili- 
ties and to bring the entire service to 
an adequate pitch of efficiency will re- 
quire the expenditure of several mil- 
lions of capital every year for many 
years to come. Such a flow of capital 
can only be obtained if the enterprise 
is to be a productive one, and it can 
only be productive if operated under 
commercial conditions. If operated 
under commercial conditions, giving 
continuously improving facilities to the 
public at reasonable rates, and econom- 
ically administered, it is certain to be 
productive, and consequently there will 
he no difficulty in obtaining the contin- 
uous supply of capital necessary for 
wide development. The dividends 
would be fixed at a figure which would 
tempt the investor, and if excess profits 
are made as the result of more eco- 
nomical methods of conducting the 
service, part of such excess profits 
could be devoted to a bonus on the cap- 
ital and part to a reduction of rates 
or to the increase of facilities for the 
benefit. of the publie. 

It is not possible to develop fully in 
the course of a brief paper all the ad- 
vantages of the proposal which I have 
outlined, but I might summarize them 
as follows: 

(1) The interests of the public would 
be more effectively safeguarded than 
under a Government monopoly. 

(2) By maintaining a commercial or- 
ganization the development of the tele- 
phone service would be continued more 
rapidly, more economically and more 
efficiently. 

(3) The Post Office would be assured 
of a growing income in royalties. Un- 
der Post Office ownership a deficit on 
the working of the telephones would 
probably occur, as has happened with 
the telegraphs. 

(4) Direct political control being 
eliminated, the development of political 
agitation and pressure on Members of 
Parliament, already an evil of consid- 
erable magnitude in the Post Office, 
would be arrested so far as the tele- 
phone staff is concerned. 

(5) A large body of skilled workers 
would be employed under conditions 
promising steady improvement and de- 
velopment with the rise in magnitude 
of the industry. 
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MINE PUMPING IN THE SOUTH. 
| WEST. 


BY J. E. BULLARD. 


Over two-thirds of all the spelter 
zine used in in the United States is 
mined in the southwest Missouri dis- 
trict. The mines are worked at pres- 
ent at an average depth of 200 feet. 
Into practically every mine flows a 
fairly large amount of water. This 
water must be pumped out before the 
mine can be worked, a fact which 
gives a vague idea of the importance 
to the mine operator of keeping his 
mine dry. However, before we take 
up the question of pumps, we will fur- 
ther consider the importance of pump- 
ing and the quality of the water to be 
pumped. 

Water in a mine is a great deal like 
snow on a railroad track. The income 
ceases and the expense increases. As 
an illustration we will take a mine 
worked at the 200-foot level. This 
mine supplies dirt to a 200-ton concen- 
trating mill and has been worked for 
five years. In other words 500 1,000- 
pound cans have been hoisted twenty- 
six days a month for sixty months. 
This gives a total of 780,000 cans and 
as each can holds enough dirt to dis- 
place seventy gallons of water it will 
require 54,600,000 gallons to fill the 
space left. The regular flow of water 
we will assume to be 400 gallons per 
minute or 17,280,000 gallons per 
month. If, then, the mine is full of 
water and we pump it dry in a month 
it will be necessary to pump the 17,- 
280,000 gallons of regular flow over 
and above the 54,600,000 gallons 
standing in the mine. The average 
cost of electric pumping under these 
conditions is 1.5 cents per 1,000 gal- 
lons. It, therefore, will cost $259 to 
pump the 17,280,000 gallons and $819 
to pump the 54,600,000 gallons. This 
gives a total of $1,078 and makes ‘no 
allowance for water held in pores of 
the rock, in natural caves and in ad- 


Industrial Power 


joining mines which will flow in and 
materially increase the cost. 

In the early days of mining in the 
southwest Missouri district the mines 
were shallow and-most anything an- 
swered fairly well for a pump. Most 
of the pumps then used were modifi- 
cations of the bucket elevators now 
used in the mills. Since those days 
the crudest pumps have been discard- 
ed and the cruder ones are gradually 
following in their wake. The pumps 
now in common use are lift and walk- 
ing-beam pumps, steam pumps and cen- 
trifugal pumps. 

Lift and walking-beam pumps show 
a high efficiency and when driven by 
gas engines the fuel cost is very low. 
Nevertheless, the shut-downs for re- 
pairs to either the engine or the pump 
make this method very expensive. The 
pump and the engine cannot be relied 
upon for continuous operation but 
water is constantly flowing into the 
mine and unless a steam pump is kept 
in readiness to start immediately, 
whenever the other pump goes down 
the money spent for pumping will nev- 
er yield results. A lift pump driven 
by an electric motor or a steam engine 
is much more reliable but is not prac- 
tical for mine pumping. The lift pump 
does not give the same satisfaction for 


mine pumping it does for pumping . 


from deep wells. This is true for two 
good reasons: First, mining the ore 
causes the earth above to settle and 
sometimes to cave in with the result 
that the drill hole containing the pump 
tubing cannot long be kept straight; 
secondly, the dirty water, the blasting, 
and the rough usage the miners are 
likely to give it are bound to cause 
the pump to give trouble. 

Pumping with steam pumps is the 
most inefficient method used. The steam 
pump itself is very inefficient and the 
long line of steam pipe leading to it 
allows a great deal of condensation. 
The average pipe line is about 300 feet 
long and poorly insulated if insulated 
at all. It is, therefore, safe to add to 
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the horsepower of the pump four 
horsepower per hour for condensation 
in the steam line. This makes the cost 
of pumping with steam run from two 
eents per 1,000 gallons for the most 
economical installations having short 
well insulated lines up to 5 cents or 
more for the less economical ones hav- 
ing long steam lines. Aside from the 
cost of pumping, the steam pump has 
some advantages. It is not materially 
injured by remaining for some time 
under water. If the pump is below 
the surface of the water it can be op- 
erated with compressed air till it is 
uncovered and it will not be necessary 
to install another pump. The increased 
cost of pumping, however, more than 
offsets all the advantages the steam 
pump has over other forms of pump- 
ing. 

Both the vertical and the horizontal 
centrifugal pump are now coming into 
general use. In the older installations 
of centrifugal pumps the horizontal 
pump was used exclusively. It was 
belt-driven and inefficient. Tests made 
at two mines show the following re- 
sults: One pump was running on a 
by-pass and showed a combined effi- 
ciency of fifteen per cent.. When the 
by-pass was closed the combined eff- 
ciency rose to fifty-eight per cent. At 
the other mine the efficiency was forty- 
five per cent, and it is safe to state 
that none of the old installations will 
show a combined efficiency of more 
than forty-five per cent. 

The new pumping installations in 
old mines are practically all direct- 
connected motor-driven horizontal 
pumps. A great deal more care is tak- 
en with these and their efficiency will 
run from fifty per cent up. In figuring 
on these new installations central sta- 
tions use the formula 

H. P. — G. P. M. X H/2000 
H. P. is the power required to be put 
into the motor to do the work: G. P. 
M. is the gallons per minute and H. is 
the total head. This allows about fifty 
per cent for the combined efficiency 
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and places the current consumption as 
high or higher as it proves to be after 
the installation is running. 

The centrifugal pump is the ideal 
mine pump. It can be direct-connect- 
ed to a motor, thus doing away with all 
belts and leaky steam lines. It takes 
up little room, requires little attention 
and is very nearly fool proof. The 
power used varies with the quantity 
of water pumped rather than with the 
head against which it is pumped. This 
means that if the discharge pipe is 
completely closed the power consump- 
tion will decrease and there will be no 
danger of burning out the motor. 
Again, the power consumption is not 
dangerously increased if the discharge 
pipe is broken close to the pump case. 

The rate of flow from a centrifugal 
pump may be regulated in two ways. 
Vary the speed or throttle the dis- 
charge. The most satisfactory results 
are obtained by running the pump at 
its greatest efficiency and shutting 
down after the water is pumped out, 
but where there is not sufficient space 
in the mine to store water and the to- 
tal flow of water must be pumped out 
as fast as it runs in, the most satisfac- 
tory way is to regulate the pump by 
throttling the discharge. This is true 
in spite of the fact that varying the 
speed may at some points actually 
raise the efficiency of the pump and 
that throttling always lowers the effici- 
ency. In a mine it is advisable to have 
everything as simple and rugged as 
possible and for that reason the motor 
with a squirrel-cage winding has more 
advantages than the gain in efficiency 
which might be obtained by installing 
the best variable-speed motor. If due 
care is taken in selecting a pump the 
quantities of water necessary to pump 
can be handled without too great a 
sacrifice in efficiency. The efficiency of 
a pump when working on a throttled 
discharge may be found by the follow- 

ing formula. 

Et = En X Hu/Ht 

Et is the efficiency obtained from the 
pump when throttled. En is the high- 
est efficiency the pump will give when 
delivering the required amount of wa- 
ter at the given speed. Hu is the act- 
ual head utilized and Ht is the head 
at which the pump would deliver the 
water or the head which is caused by 
throttling. As an example we will take 
a ten-inch single stage pump running 
at 1.125 revolutions per minute. This 


pump shows an efficiency of sixty-five 
per cent when delivering 800 gallons 
per minute against a head of 113 feet. 
If the discharge is throttled so that 
this pump delivers this quantity of wa- 
ter against a head of 100 feet our 
formula gives an efficiency of 57.7 per 
cent. 

At this pump efficiency, if we have a 
direct-connected motor of ninety per 
cent efficiency, we get a combined effici- 
ency of over fifty per cent. With a 
little study of the characteristic curves 
of the different size pumps. and a 
knowledge of the amounts of water to 
be pumped, together with the variation 
in quantity, it is possible to so arrange 
the pumping installation that the com- 
bined efficiency is always above fifty 
per cent even when the pump is throt- 
tled. 

In spite of the fact that natural gas 
with a heat value of 1,000 B. T. U. 
ean be purchased during the greater 
part of the year at 12.5 cents per 1,000 
feet for boiler firing and that it is 
supplied throughout the year at twen- 
ty-five cents per 1,000 feet for gas- 
engine use, nearly all the mine opera- 
tors are becoming boosters for electric 
pumping. This has been brought about 
by giving them the very best service 
and placing at their disposal free of 
charge all the engineering advice ne- 
cessary to decide on the best and most 
economical installation. 

i — eoe 
Electric-Furnace Steel in Mexico. 
A contract has been made by the 

Mexican Government for the establish- 
ment in that country of a factory for 
the electrical production of iron and 
steel. The concessionaire, who is an 
Englishman, owns large iron-ore de- 
posits, and undertakes within two years 
from the date of the concession to pro- 
duce manufactured iron in his factory, 
hy electrical process, at the rate of not 
less than 1,200 tons per annum. Ma- 
chinery, material, ete., for the building 
and equipment of the works may be 
imported free of duty. The contract 
is for a period of ten years. 

—— eo 
Government Hydroelectric Project in 

New Zealand. l 

The New Zealand Parliament has ap- 
propriated $1,500,000 for hydroelectric 
developments in that country. <A pro- 
ject to supply the City of Christchurch 
from Lake Coleridge will probably be 
completed first. 


Vol. 58—No. 9 


Alternating-Current Motors for Eleva- 
tor Service. 

At the last meeting of the Pittsburg 
Section, American Institute of Electri- 
cal Engineers, the subject of discussion 
was ‘‘Alternating-Current Motors for 
Elevator Service.’’ A paper by W. H. 
Patterson discussed the characteristics 
of the motors which are applied to this 
service and described the control sys- 
tems used. 

Squirrel-cage motors used for this 
service are designed with high-resist- 
ance end rings so as to develop maxi- 
mum torque at starting. They will de- 
velop about twice full-load torque and 
take about 2.5 times full-load current, 
when connected directly across the line. 
The control is by a simple reverse 
switch, thereby replacing the more ex- 
pensive controller and rheostat re- 
quired by a phase-wound motor. It is 
important that the torque be the max- 
imum at the start, for though the effi- 
ciency may be slightly improved by 
decreasing the rotor resistance, the mo- 
tor would not then start with as heavy 
loads. Moreover, as the required torque 
decreases after starting, an increased 
torque of the motor would cause a very 
sudden and disagreeable acceleration. 

Performance curves were shown. It 
was stated that the best results were 
obtained when the slip is about twenty 
per cent. The full-load power-factor 
was shown to be about eighty per cent 
and full-load efficiency about seventy 
per cent. While the apparent efficiency 
is low, it should not be compared with 
that of constant-speed motors, as in 
this service efficiency is unimportant 
compared with the other characteris- 
tics. The efficiency of the elevator ma- 
chine itself approximates fifty per cent. 
The power-factor at starting varies 
from seventy to eighty per cent. 

Performance curves of the wound- 
rotor type were shown. These have 
somewhat better starting conditions, 
developing twice full-load torque with 
about twice full-load current. The 
conditions governing the size of motor 
required were discussed. It was shown 
that the nominal rating is of slight im- 
portance compared to the starting 
torque developed. The service condi- 
tions must then be considered to make 
sure that the operation is not continu- 
ous enough to cause the motor to over- 
heat. 

Squirrel-eage motors are made in 
sizes up to eighteen horsepower, this 
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being the practical limit due to start- 
ing current. They are used for freight 
elevators up to speeds of 100 feet per 
minute and in passenger service up to 
150 feet per minute. The wound-sec- 
ondary type is satisfactory for eleva- 
tors of all capacities up to 250 feet per 
minute. Elevators operating at higher 
speeds are practically always two-speed 
machines, which feature immediately 
eliminates the alternating-current mo- 
tor, since with any given resistance in 
the rotor circuit, the speed will vary 
with the load. Another feature limit- 
ing the use of alternating-current mo- 
tors is the fact that with them dynamic 
braking can only be accomplished by 
the use of a small motor-generator set 
to supply direct-current excitation to 
the primary. However, alternating- 
current motors have been in use in ele- 
vator service for several years and 
have thoroughly demonstrated their 
adaptability for conditions within 
their range. 

In introducing the speaker, Chair- 
man Muller commented briefly upon the 
importance of the subject to the central 
station. The adaptability of the alter- 
nating-current motor for this service 
may influence greatly the use of direct 
or alternating current for a large part 
of the distributing system of large sta- 
tions. 

F. E. Towne, of the Otis Elevator 
Company, described the magnet control 
of slip-ring motors and commented 
upon the difficulties in their application 
as compared with direct-current mo- 
tors, particularly with regard to brak- 
ing. 

H. D. Janes gave an interesting re- 
view of the development of alternating- 
current-motor application, dealing with 
the commercial as well as the engineer- 
ing features. He emphasized the im- 
portance of safety and reliability in 
this service, since failure might mean 
loss of life. This had probably retard- 
ed the development, because no changes 
which might possibly reduce the factor 
of safety could be tried. 

J. E. Martin, of the Allegheny Coun- 
ty Light Company, presented some 
facts from the standpoint of the central 
station. He stated that the elevator 
load of a central station is generally 
confined to a district remote from oth- 
er power loads; these same districts in- 
variably having the most dense light- 
ing load. In fact, the elevator load 
follows very closely the development 
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of the lighting load and maintains a 
fixed ratio of about eleven per cent of 
the total connected load. The load- 
factor averages about forty per cent 
against twenty-four per cent for light- 
ing, and the demand factors have a 
smaller difference. One of the peaks 
of the elevator load overlaps the light- 
ing peak. It is highly desirable to use 
one distribution system in districts 
where elevator load is found. The 
greatest disadvantage to be met in car- 
rying out this principle is the intermit- 
tent nature of the load. On a circuit 
having an elevator load exclusively, the 
weight of copper has to be greater for 
a given load than for any other kind of 
service. It has been found advantage- 
ous and satisfactory to combine the el- 
evator load with lighting and miscellan- 
eous motor load if the elevator load 
does not exceed five per cent of the 
total. This low limit is due to the 
heavy starting current. This shows how 
important are these starting character- 
istics, and how desirable to improve 
them. 

There was further discussion by M. 
W. Bartmess, T. Varnye and R. E. Hell- 
mund. It was brought out that the 
high power-factor at starting of the 
elevator motor as compared with that 
of most squirrel-cage motors makes a 
given starting current supplied to an 
elevator motor much less serious than 
when supplied to the ordinary squirrel- 
cage motor. 

——___+-___ 
Rehabilitation in Philadelphia. 

The rehabilitation of the Philadelphia 
Rapid Transit Company, as agreed upon 
by the directors in return for the $10,- 
000,000 guaranteed by the Union Trac- 
tion Company, calls for the assignment 
and transfer to the Union Traction 
Company of all the interest and equity 
of the rapid transit company in the 
Market Street elevated and subway sys- 
tem, Darby & Yeadon Street Railway 
Company, Doylestown & Willowgrove 
Railway Company, and all other rail- 
way properties acquired by the Com- 
pany since July 1, 1902, when the Phil- 
adelphia Rapid Transit Company leased 
the street railway lines of the city from 
the Union Traction Company. 

In order to carry these financial plans 
the stockholders of the Transit Com- 
pany will be asked to authorize an in- 
erease in the indebtedness of the Com- 
pany from $5,000,000 to $15,000,000 on 
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SEWAGE PUMPING IN NEW OR- 
LEANS. 


DRIVEN PUMPS USED EX- 
TENSIVELY. 


ELECTRICALLY 


For the purpose of collecting data 
relative to the installation of efficient 
sewage-pumping stations in Greater 
New York, Assistant Engineer John E. 
Hill visited and reported upon the 
pumping plants at New Orleans, La., 
and the following report submitted by 
Mr. Hill upon his return forms an in- 
teresting commentary on the advan- 
tages and efficiency of electric pump- 
ing: 
New Orleans being built on very flat 
ground, with the highest elevations at 
the mandatory points of outfall, it is 
impracticable to install any sewerage 
system which will deliver the sewage 
flow of all sections of the city to the - 
necessary points of outfall by uninter- 
rupted gravity. Consequently, auto- 
matic pumping stations, electrically 
connected with central stations, have 
been designed along the lines of the 
main interceptors and their principal 
tributaries. Of the thirteen designed 
automatic sewage pumping stations, 
but six are at present built, of which 
four, Nos. 1, 6, 8 and 9 are primary 
low-lifts and two, Nos. 14 and 15 are 
intermediate low-lifts; the principal 
elements of these six stations are shown 
in the following table: 
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6 . 8 170 6 24 24 1 
8 .... 8 170 8.4 24 24 1 
9... 8 270 8.6 30 30 1 
14 ....15 * 710 8.4 54 53 2 
15 ....12 450 13 33 24 2 


The pumps are all centrifugal pumps 
directly and vertically connected to in- 
duction motors, and all friction bearings 
and working parts are submerged in oil. 
An ultimate installation of three units 
at the primary stations and of four 
units at the intermediate stations is 
planned. Each inlet sewer discharges 
into a shallow suction pit having ex- 
tended vertieal walls. 

All these six substations are built of 
reinforeed concrete and have their 
pumps set in a dry well with the center 
cf the pump easing below the level of 
the center line of the inlet sewer. They 
are provided with automatie regulating 


448 . ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


devices connected with float-chambers 
and so arranged that the pumps will 
go into operation at their full-rated 
capacity when the inlet sewer is seven- 
tenths full, and will cease when that 
sewer has been pumped dry at the suc- 
tion-pit end. They are also provided 


with secondary float-chambers and cable 


devices used for automatically sounding 
signal alarms at the central station. 
Each chamber is connected with the pri- 
mary duct, and, when the water in the 
sewer rises above the seven-tenths full 
level, lugs on the cable throw a connect- 
ing arm into the circuit and a continu- 
ous alarm is rung and an annunciator 
falls at the central station. An emer- 
gency by-pass leading from the suction 
pit to the discharge sewer is also pro- 
vided and this comes into operation 
when severe storms flood the streets and 
surcharge the sewers, or when a sudden 
. breakage either to machinery or to cable, 
or when a prolonged suspension of pow- 
er renders the plant for a time inopera- 
tive. 

Besides these installations, each sta- 
tion is provided with a set of incandes- 
cent lights, a ventilating fan, an auto- 
matie gauge for recording sewage 
height, a transformer, a switchboard, a 
hydraulic-siphon sump pump and a com- 
pound inlet-outlet ventilating stack with 
hooded cowl. The lights, the ventilating 
fans and the pressure pumps operate to 
keep the stations dry, warm and fit 
for electrical apparatus. They have 
been found necessary, even though such 
apparatus is well incased and protected. 
The transformer reduces the main 3,000- 
volt line potential to the designed 220- 
volt motor potential. The switchboards 
are provided with the necessary switches, 
meters, safety-plugs and short-circuit 
alarms. l 

All of these substations are connected 
with the central station by armored and 
insulated triple-conductor power trans- 
mission and telephonic-signal cables car- 
ried in ducts laid on the sewer crowns; 
the length of each set of cables is about 
12.3 miles. The intermediate stations 
are provided with superstructures, while 
the primary stations are entirely under- 
ground. 

My general impression is that these 
stations at New Orleans do, undoubt- 
edly, work efficiently and reliably and 
with perfect automatism, month in and 
month out. And I see no reason why 
they should not work practically as well 
in New York. 


Flame-Proof Motors for Colliery Work. 

The increasing use of electricity for 
one purpose or another in collieries is 
one of the outstanding features of the 
remarkable electrical development of 
the last few years. Of the many con- 
ditions which have to be kept in view 
some apply equally to apparatus de- 
signed for other work; but mining, or 
more particularly colliery, apparatus 
has frequently to be suitable for instal- 
lation in fiery atmospheres, a condition 
which, in general, has no parallel in 
other services. Considerations turning 
on the use of apparatus in fiery atmos- 
pheres have more direct application to 
switch the fuse boxes and to motors, 
than to other types of apparatus, and 
much attention has been paid to the 
development of satisfactory designs in 
these special classes of plant. In gen- 
eral, two methods of construction sug- 
gest themselves for so-called flame- 
proof apparatus—that is, apparatus so 
designed that, if used in a fiery atmos- 
phere, an internal explosion in the ap- 
paratus will not ignite an inflammable 
atmosphere which may be surrounding 
it. The first method depends on the use 
of gauze screens corresponding to those 
of a Davy lamp; while the second relies 
on the provision of long joints, fre- 
quently more or less tortuous, through 
which a tlame projected from the in- 
terior of the apparatus is unable to 
make its way, owing to the cooling ac- 
tion of the metal of which the joint is 
made up. In principle these two meth- 
ods of construction are the same, and 
in both cases depend upon the inability 
of a flame to pass through small or 
narrow passages surrounded by rela- 
tively cool metal; but the second would 
appear to possess advantages over the 
former in respect to ability to with- 
stand internal explosions. With any 
type of construction-there is always the 
possibility of the accumulation of an 
internal charge of explosive mixture, 
and the long-joint system allows the ap- 
paratus to be made of adequate 
strength, and vet retain the necessary 
comunication with the outer atmos- 
phere to allow the products of internal 
firing to escape, ensuring, however, that 
they shall be sufficiently cooled during 
their passage through the joint to pre- 
vent any communieation of flame to the 
surrounding atmosphere. 

A flame-proof motor, constructed on 
the long-joint principle, is being intro- 
duced by the Phoenix Dynamo Manu- 
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facturing Company. In it the long- 
joint form of construction has been con. 
sistently adhered to throughout, while 
the bearings, which are of the roller 
or ball type, without oil-chambers or 
passages, are placed outside, and have 
no direct communication with the in- 
terior of the motor. Where the shaft 
passes through the case, cooling glands 
are fitted which fulfill the same purpose 
as the long-joints in other parts of the 
design. In the construction of the mo- 
tor, the special requirements of colliery 
work have been kept always in view, 
and large clearances between live parts 
and the casing, and specially impreg. 
nated windings are features of the de- 
sign. The question of accessibility for 
examination and adjustment has also 
received much attention. The motor 
has been tested at the maker’s works 
by placing it in a chamber containing 
a mixed atmosphere of gas and air pro- 
portioned to give the maximum explo- 
sion on firing, care being taken that 
the atmosphere inside the motor casing 
was similar to that outside. The in- 
ternal mixture was ignited by means 
of a sparking-plug. In all cases the 
internal firing failed to explode the 
outer atmosphere, which was after- 
wards fired by means of a second spark- 
ing-plug. as a check on the experiment. 
— eeo 
Electricity in Coal Mines. 

It appears, from a note in the Elec- 
trical Engineer, that Dr. Thornton, 
Professor of Electrica] Engineering at 
the Armstrong College, Neweastle-on- 
Tyne, has, as a result of his visit to 
the Pretoria Mine at Hulton (Eng.) 
immediately after the recent disaster, 
made a non-electrical but thoroughly 
practical suggestion likely to have a 
very direct bearing on the use of elec- 
tricity in coal mines. -As the result of 
repeated experiments under varied con- 
ditions, he proposes that coal mines 
should be periodically sprinkled with 
a mixture of soap and water. If water 
is used alone, the coal dust soon be- 
comes dry, and is then just as easily 
raised as ever, and quite as inflamma- 
ble; but if a small quantity of soap is 
added, the coagulating effect has con- 
siderable permanency, and thus a coal 
mine so sprinkled is rendered much 
safer. If the Professor’s idea can be 
brought to a practical issue, one of the 
most frequent arguments against the 
wider use of electricity in coal mines 
would he removed. 
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SPARKING OF Motor BRUSHES.— What 
is the quickest and safest way to stop 
the sparking on a direct-current motor 
while running ?—W. F. V., New York. 


There are many causes of sparking 
of motor brushes, some of which can- 
not be removed without first stopping 
the motor. Two possible sources of 
trouble can be remedied, however, with- 
out shutting down. The first is a dirty 
commutator. This should be looked 
for first. A medium sandpaper held on 
a flat block of wood should be applied 
to the commutator until it is uniformly 
bright. This usually at least dimin- 
ishes the sparking. The second cause is 
wrong position of the brushes. The 
brush gear should be carefully shifted 
backward and forward through a mod- 
erate angle to see if some position can- 
not he formed in which the sparking 
is a minimum or entirely disappears. 
Tf both these efforts fail to produce any 
markedly appreciable effect. it is possi- 
ble that one of the brushes has become 
loosened in its holder or shifted its po- 
sition slightly so it does not set firmly 
against the commutator. If the attend- 
ant is properly insulated, he can rem- 
edy this, particularly when there is 
more than one positive and one nega- 
tive brush. It is also worth while not- 


ing whether the motor is carrying a' 


prolonged heavy overload and whether 
it is not provided with excessively 
heavy fuses to permit this state of af- 
fairs. If all these expedients fail, the 
machine will have to be shut down to 
permit a careful examination of the 
condition of the commutator and of 


each of the brushes. 


TRANSFORMERS, INDUCTANCES, CoN- 
DENSERS.—(1) What is the difference 
in degrees of lag between the primary 
and secondary currents in a transform- 
er? Is the difference in lag greater or 
less in an open-core transformer? Do 
all transformers have the same degree 
of lag? (2) How can one regulate ìn- 
ductive resistance to make the current 
lag any definite number of degrees? 
(3) Does a condenser in parallel with a 
circuit make the current a leading one 
to any great extent? About what ex- 
tent can it be made to lead ’—H. J. D., 


Chieago. 


In general the primary and second- 
ary currents of a transformer are 
nearly in opposition or have a phase 
difference of close to 180 degrees. This 
phase angle or lag depends somewhat 
on the nature of the secondary load. 
If this is highly inductive so that the 
power-factor of the secondary is less 
than that of the primary, then the lag 
between the primary and secondary 
currents is greater than 180 degrees; if 
the secondary load is noninductive or 
consists of apparatus that produces a 
leading current, with respect to the 
secondary voltage, or that gives a high- 
er secondary than primary power-fac- 
tor, then the lag between the primary 
and secondary currents is less than 
180 degrees. On account of the large 
magnetizing current required by open- 
core transformers and induction coils, 
the lag between the resultant primary 
and secondary currents is usually less 
than in closed-magnetic-circuit trans- 
formers. (2) The inductance of an 
electric circuit can be varied at will by 
providing it with a more or less perfect 
magnetic circuit or by varying the num- 
ber of turns on a coiled part of the 
circuit; the former method has the ef- 
fect of varying the induetance without 
affecting the ohmic resistance. If the 
inductance is to be inereased so as to 
produce a lag of nearly ninety degrees, 
the coil should be equipped with an iron 
core and the ends of the core connected 
by an iron yoke. (3) The current taken 
by a condenser leads the impressed 
electromotive foree by ninety degrees. 
The effect of this current on the lag of 
the resultant or combined line current 
depends on how completely it neutral- 
izes the “‘wattless’’ reactive compo- 
nent of the circuit in parallel with the 
condenser; if it just neutralized this 
component, it would bring the line cur- 


rent to unity power-factor ; if it greatly 


exceeded this, it would produce a 
marked leading current, which probably 
would require a very large condenser 
and therefore make it extremely diffi- 
cult to approach more than within a 
few degrees of ninety degrees lead. On 
rotary condensers 
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(synchronous motors with over-excited 
fields) are now often used to reduce the 
lag to nearly zero and in some cases to 
produce a few degrees lead. 


CALCULATING POWER ON A MIXED Sys- 
TEM.—How can the power factor be cal- 
culated on a system having a fumber 
of induction motors of different power 
factors along with are lamps and incan- 
descents ?—C. O. S., Los Angeles, Cal. 


This is a difficult problem unless the 
power factor and normal current of 
each branch of the circuit is known. 
The quickest solution is obtained graph- 
ically on the principle of vector addi- 
tion. Assume a horizontal base line to 
represent the voltage axis. From a 
point at the left end thereof draw a line 
to scale representing the current of the 
first motor and making an angle with 
the horizontal equal to the axle whose 
cosine is the power factor of the motor. 
At the end of this line draw another to 
the same scale for the current of the 
next motor and again making with any 
horizontal an angle determined by its 
power factor. This is continued for 
each of the motors and are lamps. For 
the incandescent lamps unity power 
factor may be assumed, that is, the vec- 
tor line may be continued as a line par- 
allel to the horizontal axis and of a 
length to scale representing the total in- 
candescent-lamp current. From the ex- 
treme end of this Jine a line is drawn 
to the origin and the cosine of the angle 
it makes with the horizontal axis is 
the resultant power factor of the circuit. 
While this may seem a tedious process 
with a circuit having many parallel 
branches, it is the quickest one giving 
anything like the true result sought. 


Fusing oF NeutraL Wires.—lIs_ it 
necessary to put a fuse in the neutral 
line of a 220-110-volt, three-wire, direct- 
current system when both outer lines 
are provided with fuses?’—D. O. B., Mil- 
waukee, Wis. 

According to the National Electrica] 
Code it is not necessary to fuse the 
neutral of such a three-wire line, pro- 
vided that the neutral is of equal carry- 
ing capacity to the larger of the out- 
side wires and is thoroughly grounded. 
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BOOK REVIEWS. 


“Principles of Electrical Engineering.’ 
By Harold Pender, New York: McGraw-Hill 
Book Company. Cloth, 340 pages (6 by 9 
inches), illustrated. Supplied by the Elec- 
trical Review Publishing Company for $4.00. 


This book is written as an introduc- 
tion to the subject of electrical engi- 
neering and deals exclusively with a 
study of the principles of electricity 
and magnetism and their applications 
in some of the simpler forms of elec- 
tric apparatus and machines. The 
treatment of the subject is based upon 
the author’s theory that the perform- 
ance of various kinds of electric ap- 
paratus and various magnetic and 
electrical effects that come under the 
observation of the electrical engineer 
ean all be explained in terms of a com- 
paratively few fundamental principles 
or natural laws. The opening chap- 
ters of the book are, therefore, de- 
voted to an analysis of these funda- 
mentals. In stating these funda- 
mental laws and in passing from them 
to the individual phenomena, the use 
of mathematics has been extensively 
employed to reduce the mental effort 
required. Following a treatment of 
the fundamental principles, the au- 
thor discusses the subjects of mag- 
netism, continuous electrice currents, 
electromagnetism, electrostatics, vari- 
able currents, alternating currents and 
the symbolic method of treating alter- 
nating currents. Each is treated in a 
manner as thorough as the limited 
amount of space permits. 


“Machinists’ and Draftsmen’s Handbook.” 
By Peder Lobben, New York: D. Van Nos- 
trand Company. Cloth, 487 pages (5 by 8 
inches), illustrated. Supplied by the Elec- 
trical Review Publishing Company for $2.50. 


This book contains a vast amount 
of data which should prove of value 
to all interested in mechanical work, 
especially machinists and draftsmen. 
The book contains the usual tables. 
rules and formulas with numerous ex- 
amples, explaining the principles of 
mathematics and mechanies as applied 
to the mechanical trades. This is the 
second edition of the hook and it has 
been somewhat enlarged and revised. 


“Engineering Mathematics.” By Charles 
P. Steinmetz. New York: McGraw-Hill 
Book Company. Cloth, 292 pages (6 by 9.5 
inches). illustrated. Supplied by the Elec- 
trical Review Publishing Company for $3.00. 


This work which embodies the sub- 
jeet matter of a lecture course given 
to the junior and senior electrical en- 


gineering students of Union Univer- 
sity is intended as a supplementary to 
the general college course of mathe- 
matics, or to the general knowledge of 
mathematics which every engineer 
should possess. In illustrating the 
mathematical discussion, practical ex- 
amples, usually taken from the field of 
electrical engineering, have been given 
and discussed. These are sufficiently 
numerous that any example. dealing 
with a phenomena with which the 
reader is not yet familiar may be omit- 
ted and taken up at a later time. As 
appendix is given a descriptive outline 
of the introduction to the theory of 
functions, since the electrical engineer 
should be familiar with the general re- 
lations between the different functions 
which he meets. In relation to the 
books by Dr. Steinmetz on ‘‘Theoreti- 
cal Elements of Electrical Engineer- 
ing,” ‘‘Theory and Calculation of Al- 
ternating-Current Phenomena,” and 
‘Theory and Calculation of Transient 
Phenomena,’’ the present work is in- 
tended as an introduction and explana- 
tion of the mathematical side, and the 
author deems it the proper starting 
point of the study of the entire set. 


“Storage Battery Engineering.” By La- 
mar Lyndon. Cloth, 600 pages (6 by 9 inch- 
es), illustrated. Supplied by the Electrical 
Review Publishing Company for $4.00. 


The first edition of this book ap- 
peared twenty years ago. During these 
years many changes have been incor- 
porated in storage-battery practice, 
new forms of electrodes and auxiliaries 
have been devised, and a number of 
once familiar plates and apparatus 
have passed into the obscurity of the 
discarded and superseded. Equally 
marked is the improvement in the gen- 
eral understanding of this branch of 
engineering on the part of engineers 
and operators of plants. Therefore the 
present third edition has been com- 
pletely rewritten. The present trea- 
tise not only considers the practical 
features of the art as it exists today, 
but considerably more of the theoreti- 
cal side is included. Examples are the 
chapters treating electrolytie dissocia- 
tion, the thermodynamieal theory of 
the lead cell, and the fuller discussions 
in each of the other chapters in the 
first half of the book. These chapters 
may, however, be omitted in the read- 
ing, without the text becoming broken 
or disconnected. The discussion of the 
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principal types of pole-wound boosters 
Is retained in this edition, owing to the 
large number of these stil] in use. 


“Insulating Substances” (Les Subs 
stances . 
Isolantes). By Jean Escard. Paris: The 
Gauthier-Villars Library. Paper, 304 pages 
(5.5 by 10 inches), illustrated. 


This publication considers the prob- 
lem of selection of materials for insula- 
tors of different types and goes into 
the requirements of insulating mate- 
nal. The variation of the resistance 
of solids with different temperatures. 
and the effect of impurities on the in- 
sulation value is taken up. Fluids and 
gas ure treated in somewhat the Same 
manner, Of a rather more practical na- 
ture are the chapters on insulators of 
porcelain, glass, cellulose compounds, 
rubber, ete. It was the aim of the 
author to produce a work, not of the 
dry and strictly technical variety, but 
one which would be interesting and 
at the same time guide those following 
this line of investigation. In this he 
has succeeded very well. The book has 
a large number of illustrations showing 
various types of insulators and curves 


„are used in many eases to elucidate the 


variations of resistance under changing 
conditions, 


“The Prineiples of Electric Wave Teleg- 
raphy and Telephony,” By J. A. Fleming. 
New York: Longmans, Green & Company. 
Cloth. 906 pages (6.5 by 8.5 inches), illus- 
trated. Supplied by the Electrical Review 
Publishing Company for $7.50. 


In preparing the second edition of 
this work extensive additions have 
been made to bring it up to date and 
much of the original matter has been 
revised and rewritten. The treatment 
of the purely historical side has been, 
as far as possible, restricted. The pres- 
ent treatise is. based to a large extent 
upon the subject-matter of a series of 
lectures delivered by the author on 


radiotelegraphy. There have also beer 


added chapters on radiotelephony. The 
hook deals chiefly with the scientific 
principles underlying the art, the the- 
ory of the operation of the instruments: 
emploved and especially with the quan- 
titative aspect of the subject and the 
methods of measurement which are 
used in a metrical estimation of the 
quantities and effects concerned. 
—— eee 

A fatal collision occurred recently 
on a French railroad, followed by fire 
due to the use of gas for lighting the 
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FINANCIAL REPORTS OF ELEC- 
TRICAL COMPANIES. 


PACIFIC: TELEPHONE & TELEGRAPH. 

The Pacific Telephone & Telegraph 
Company has issued its report for the 
year ended December 31, 1910. The in- 
come account compares as follows: 


1919 1909 
Gross revenue .......0-6. $14,667,112 $12,885,018 
Operating expenses, main- 
tenance, taxes, etc....... 411,791,691 $11,641,489 
Net revenue .......-.06- 2,875,413 1,243,529 
Interest «vase suse yeee ewe 1.676.208 seat whet a 
Balance oo... cee eee eee 1,199,205 1,248,529 
Preferred dividends ...... 1,080,000 1,080,000 
Surplus 2256.4 40seun e65 19,205 163,529 
*Equal to 0.66 per cent earned on $18,000,000 


common stock, compared with 0,91 per cent 


earned on same stock last vear. 
tIncludes repairs $2,035,380, depreciation of 


plant $2.604.500, and taxes $416,586. 
tIncludes interest charges. 


The total expenditure during the year on the 
plant and real estate was $8,277,615. 
ONTARIO POWER & NIAGARA FALLS. 

The Ontario Power Company of Ni- 
agara Falls, and the Ontario Trans- 
mission Company, Limited, report for 
the six months ending December 31, 


1910, compares as follows: 


1910 1909 
Gross earnings ....... 00.2. $384,435 $316,697 
Operating expenses .,.........-. 68,916 64,294 
Net earnings ........-...6006. 315,516 252,408 
Other income ...........00 eee 46,842 3,005 
Total income .......-..00 eee 362,359 255,407 
*ĮJnterest jos occu h eee eee ee 301,752 163,439 
SOPOMIS: 25. ener aw aein lox athe 60,606 91,967 


*Of a total authorized issue of $3,000,000 deb- 
entures, $2,000,000 have placed their coupons 
maturing from July 1, 1910, to July 1, 1912, in 
trust, with an agreement not to present them 
for payment unless the interest has been earned. 
The interest due July 1, 1910. and January 1, 
1911, on the entire issue of debentures having 
been earned, the coupons for the two dates just 
named have heen presented and paid. 


~~ 


UNITED ELECTRIC SECURITIES COMPANY. 

The report of the United Electric 
Securities. Company for the eleven 
months ended December 31, 1910, com- 


pares with the year ended Jan. 31, 1910, 
as follows: 


+1910 1909 
$ 336,869 $ 367.515 


Gross INCOME 2.6... eee eee 

Expenses and jinterest....... 222,513 246,139 
Net ineome ...........205. 114.356 121,376 

Previous surplus ...........-. 1.314,719 1, 265.063 

Profit sale oo... eee eee 10,018 228,782 
Total surplus ............. 1,499,098 1,615,221 

Dividends  .............0406- 195,000 195,000 
Balance sc6c00 eb eaunees nat 1,304,093 1,420,221 

Adj. (eredit) tocceer ed bs bbe 25,100 105,502 
Profit and loss surplus.... 1,329,195 1,314,719 
Debit, 11 months, 


LONDON UNDERGROUND ELECTRIC. 
The London Electric Railway Com- 
pany has issued its report for the SIX 
months ended December 31, 1910. The 
income aceount compares as follows 
(figures for the corresponding six 
months of last vear are the figures of 
the Great Northern, Pieeadilly & 
Brompton, Baker Street & Waterloo 
and Charing Cross, Euston & lamp- 
stead Railwavs consolidated) : 


CSPCISEs 55? Rice ns oe a RUNA £352,895 £346,058 
Expenses and taxes.......... 166.968 171.075 
INCA om or AS Se aN E dae See eee 155.927 174,983 
Other INCOME ..... 0... eee 5.166 5,025 
Total Income coo... eee eee 191,093 180,008 
Interest on debenture rents, 
ElEk ee a eA a T SA ES SABIN S7, 102 
Sores. vo eeesy eae i ee ees 101.455 92,906 


MASSACHUSETTS LIGHTING COMPANIES. 
The report of the Massachusetts 
Lighting Companies for the year ended 
December 31, 1910, compares as fol- 


lows: 
1910 1909 
Total INCOME essers resres $1.166,508 $840,646 
BXpenseS 4 2 che vee ee eee 759,082 540,198 
Net earnings ...... 00 eee eee $07,576 300,537 
CHARLES chee ea oe eR OES 96,177 74,109 
Net profitS .....0c cece eeeee 311,398 226,428 


SOUTHERN NEW ENGLAND TELEPHONE. 

The Southern New England Tele- 
phone Company reports for the year 
ended December 31, 1910, compares as 


follows: 
1910 1909 


CROSS ey os he bad eek $2,706,012 $2,473,346 
Expenses 6s Fides ee sew yee 2 148,667 1,926,944 
Ner oohr ta aa ested e he RS 557,345 546,402 
Dividends .............00005- 461,622 461,622 
95.723 84,780 


Sir P TES 223 he teen ee x a es 


MACKAY COMPANIES, 

The Maekay Companies have issued 
their pamphlet report for the year end- 
ed January 31, 1911. The income ac- 


count compares as follows: 
1911 1910 
"$4,125,907 83,898,778 


Income | os vc bah 6 SEER SRR 
2 000,000 


Preferred dividends........ 2 000,000 
Common dividends......... 2,069,020 1,758,667 
Operating expenses......... 37.194 32,335 
SUTTONS: a.c8 set eetew a ees 19.693 17,777 
wecome from investments in other companies. 


*F qual to 5.1 per cent on $41,580,400 common 
stock, after allowing four per cent on $50,000,000 


preferred stock. 
The report states that new transvon- 


tinental lines have been completed by 


construction from Reno, Nev., to Salt 


Lake City, Utah, and by construction 
from Seattle to Spokane, Wash. These 
lines enable the Postal Telegraph Com- 
pany to give the best of service be- 
tween the Pacific coast and the East. 


In the ocean system a new additional 
laid from 


submarine cable has heen 
Waterville, Ireland, to Weston, Eng- 
land, with underground eonnection to 
London. 

On the land-line system the night let- 
ter has been in use for eleven months. 
Much of the day business has passed 
into night letters—notahly over one- 
half of that to and from the entire Pa- 
cific coast. The advantage to the tele- 
graph companies is doubtful, to say the 
least. It necessitates the transmission 
of fifty words instead of ten, and trans- 
mission is expensive. 

In February, 1907, the Postal Tele- 
graph Company abolished free passes. 

The report proceeds to state that no 
bonds, notes or stoek have been issued 
and no debts ineurred during the year 
and vet there has been substantial 
growth of the ocean and land-line sys- 
tems. During the present year import- 
ant extensions and improvements of 
the svstem will be made on land and 


Sea. 
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$$ 
AMONG THE CONTRACTORS 


AND SUPPLY MEN 


JACOB E. FRY, Defiance, Ohio, has 
surchased the electrical supply house 
of E. J. Finn, of that city, and will con- 


tinue his business. 


ALSBURY BROTHERS, 216 North 


Sixth street. Springfield, Ill., is a new 
firm of electrical contractors which is 
featuring motors for general utilty 


purposes. l 

ARNOLD & WETHERBEE, Okla- 
homa City, Okla, were awarded the 
contract for wiring the new publie 
building at Oklahoma City. The con- 
tract price was $6,222. 

E. S. ASBURY and J. A. SOLLI- 
DER, of Beaumont, Tex., have pur- 
chased the business of the Southern 
Electrie Company, 345 Forsythe Street, 
and are now running the business. 

THE INTERNATIONAL ELECTRIC 
FIXTURE & CONTRACTING COM- 
PANY, which recently incorporated at 
Duluth, Minn., with a capital of $10,000, 
will do a general electrical contracting 
business, 

THE JACOB ELECTRIC COM- 
PANY, Houston, Tex., has moved into 
larger quarters, and is now located at 
616 Fannin street. The eompany does 
a general electrical contracting and 
supply business. 

T. FRED LEE COMPANY, whieh 
Was incorporated at Manhattan, N. Y., 
will do a general business in electrical 
supplies and applianees. T. F. Lee, of 
Brookline, Mass.: W. B. Johnson, New 
York City. and F. F. Green, of New 
Rochelle, are interested. 

THE INDEPENDENT ELECTRI- 
CAL CONSTRUCTION COMPANY. 
Passaie, N. J., will engage in an eler- 
installation 


trical construction and 
authorized 


business in The 
stock of the company is $10,000) and 
Harry Wilkie, 


Passale. 


the meorporators are 
Just Justensop and Christina Wilkie. 

THE AVERY-LOEB COMPANY, 
Columbus, Ohio, reeeived the contract 
for all the eleetrical work of the new 
Hartman Theater Building. The con- 
tract, which will represent an expendi- 
ture of almost $25,000, is the largest 
electrical contract vet let in Columbus. 
The lighting will be on an elaborate 
seale and the switehboard for the thea- 
ter will be one of the largest used for 
this purpose in the state. 
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New Electrical and Mechanical Apparatus and 


Cement That Will Stand 3,000 Degrees 
Fahrenheit. 

For many years, engineers have ex- 
perienced great difficulty in proper 
maintenance of brick settings of fur- 
naces of all types. They have been com- 
pelled to depend very largely upon 
the ordinary fire clay as a bonding ma- 
terial, and as this fuses at a compara- 
tively low temperature, the bond be- 
tween the bricks is rapidly destroyed 
and the result is that the cracks are 
opened up between the bricks, through 
which the gases of combustion enter, 
eventually weakening the brick and 
causing the walls to collapse. Every 
engineer realizes the annoyance and 
expense occasioned by occurrences of 
this kind. 

Another feature which has been ob- 
jectionable is the fact that refractory 
bricks become very porous on the sur- 
face and very soon the clinkers from 
the coals attach to the surface of the 
brick and in removing these with tools, 
the bricks are broken. 

After several years devoted to re- 
search work on refractory cements to 
overcome these troubles, the H. W. 
Johns-Manville Company, New York, is 
now offering to the trade a line of ce- 
ments called ‘‘J-M Refractory” ce- 
ments for the following purposes: 
Furnace setting of various types, cupo- 
las, lining brass furnaces, assayers’ 
erucibles, oil-burning, tilting and ro- 
tary furnaces and for patching and fac- 
ing bricks in place in the fire zone un- 
der various conditions. These cements 
are rated to resist temperatures as 
high as 3,000 degrees Fahrenheit. 

The company has also produced a 
coating for walls known as ‘J-M 
Brickline’’ cement, which prevents 
clinkers from adhering and to seal the 
pores of the brick. 

Realizing that the conditions under 
which these cements are used are var- 
iable, they have been made capable of 
modification to meet conditions as they 
come up and the Johns-Manville Com- 
pany invite the trade to place before 
them any conditions that are trouble- 
some and they will be very glad to 
make a careful investigation and offer 
suggestions which will tend to over- 
come the difficulty. 


Appliances. 


Twin-Glower Electric Radiator. 

Until it becomes customary to in- 
clude special heating circuits in the 
Wiring of our homes, the most success- 
ful heating devices will be those which 
are readily attachable to the lighting 
circuit in place of a lamp. 

In the twin-glower electric radiator 
recently developed by the General 
Electric Company, the feature of ready 
applicability appears to have been 
given first consideration in that the 
heating elements are designed for a 
maximum energy consumption of 500 
watts, thus permitting the operation 
of the radiator on any lighting circuit. 


TWIN-GLOWER ELECTRIC RADIATOR. 


It is noteworthy that in this ease the 
feature of ready applicability has been 
obtained without sacrificing in the 
least the various well-known advan- 
tages of the luminous type of radia- 
tors. The same ‘‘non-oxygen consum- 
ing’’ radiant heat so essential to hv- 
gienie conditions not only in the siek 
rooms of homes and hospital wards, 
but also for safeguarding the general 
health of any household, is available, 
While extreme lightness of weight per- 
mits of the radiator being easily moved 
from room to room or to any other 
desired place. Thus it can be readily 
used for increasing the temperature of 
the bath room preparatory to the 
bath, for making the hed room comfort- 
able in the early morning when the 
regular heating svstem has a low tone, 
and for adding to the comfort of recep- 


tion halls, libraries, studies, and other 
rooms, which usually are of temporary 
occupancy. Furthermore, the absence 
of earbonic-acid-producing open flames 
renders its use particularly desirable 
in rooms containing valuable paintings 
and beautifully bound books, which 
rapidly deteriorate when exposed to 
injurious gases or products of combus- 
tion. 

The eampaign of education on the 
advantages of electrical household de- 
vices has been prosecuted so success- 
fully that it is hardly necessary to 
repeat its many familiar and valid 
statements, yet any facts. relative to 
the economy of these devices always 
are of vital interest to prospective 
users. In other words, they always 
like to know the price of a device and 
the cost of operation. 

The price of the twin-glower elec- 
trie radiator is only about a third more 
than that of the popular six-pound 
electric flat iron, and its cost of oper- 
ation is about five cents an hour at the 
usual central-station charge for cur- 
rent. It is, therefore, within the reach 
of all who desire to avail themselves 
of many comforts which are unobtain- 
able economically by any other means. 
Since these devices are only used for 
fractional parts of an hour, the month- 
ly expense is comparatively small. 

It is generally recognized that only a 
single trial is required for permanently 
establishing the electric flat iron, ra- 
diant toaster and disk stove as house- 
hold necessities ; likewise only one trial 
is all that is needed to add the twin- 
glower electric radiator to the popular 
trio. 


The Advantages of Duplicate Batteries 
and Extra Trays. 


An interesting case illustrative of 
the common, but too little appreciated 
electric-vehicle problem, is given here- 
with. 

On April 25, 1910, the Balbach 
Smelting & Refining Company, New- 
ark, N. J., installed a forty-four-cell, 
twenty-five plate Gould storage bat- 
tery in its old five-ton General Ve- 
hicle electric. Up to the middle of 
February, 1911, when the inspector of 


ror 


March 4, 1911 


the Gould Company visited Veona, this 
battery had run every day except Sat- 
urdays and holidays without a single 
cleaning, repair or plate renewal. At 


' that time the inspector showed that the 


sediment in the jars was only within 
five-eighths inch of the top of the 
bridges, but a cleaning was recom- 
mended as a general precaution. The 
Balbach Company, however, stated that 
it could not spare the vehicle from 
service for cleaning, and ordered an 
extra tray of-eells to permit the clean- 
ing of the battery at leisure, a tray at 
a time, leaving them afterward a per- 
fect tray ready at all times for emer- 
gencies. 

The above interesting incident sug- 
gests that in every case where a vehi- 
cle owner does not purchase one or 
more reserve batteries beyond the full 
number required by his vehicles, he 
shall purchase at least an extra tray 
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FIG. 1—DIAGRAMATIC VIEW OF 


of cells for the following reasons: (1) 
It permits thorough cleaning of the 
batteries at stated intervals, a tray at 
a time, with no delays or interference 
with service. (2) It permits. the reg- 
ular and frequent equalization of acid 
density and testing to be done during 
the days, instead of making a rush job 
of this work at night. (3) It is a cheap 
form of service insurance providing a 
reserve at all times in case of failure 
of a cell or tray from any cause. (4) 
It promotes the proper maintenance 
and care of batteries which are 
factors of inestimable importance in 
prolonged battery life. It is advised 
that an extra tray be purchased for 
at least every two batteries in service. 

Supplementary to the above, it is 
urged that electric-vehicle owners do 
not lose sight of the fact that when it 
is possible for them to employ dupli- 
cate storage batteries so that they may 
exchange them at the main garage or 
convenient substation about the mid- 


dle of the day’s work; a freshly- 
charged battery for one discharged by 
the morning’s work, the electric ve- 
hicle immediately becomes competitor 
of the gasoline truck for long-distance 
delivery and transfer work; service 
which it will perform with much great- 
er reliability and considerably less cost 
than the latter. 

Or, viewed from another angle, the 
relatively smal] increase in the invest- 
ment of a duplicate battery doubles 
the earning capacity of the vehicle, 
which represents by far the greater 
proportion of the total investment. 

In eases where duplicate batteries 
are used, convenience and time-econ- 
omy recommend the under-slung type. 
By no means do all service conditions 
permit the use of duplicate batteries, 
but where they can be used, the great- 
est economy results from their employ- 


ment. 
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THOMAS METER. 


Westinghouse Equipment for South 
America. 

The Rio de Janeiro Tramway Light 
& Power Company, of Rio de Janeiro, 
South America, has placed an order 
with the Westinghouse Electrice & Man- 
ufacturing Company for two 2,500- 
kilovolt-ampere, 3,000-revolutions per 
minute, 6,300-volt, three-phase, fifty- 
cycle turbo-generators. The Westing- 
house Machine Company will furnish 
the turbines, which will be equipped 
with No. 11 Leblanc condensers. This 
equipment will be placed in a new sta- 
tion which will operate in connection 
with the power company’s water pow- 
er station. The station will be located 
in the city and will be used only when 
the water is low. 

—eo 

A recent exploration of the Appalach- 
ian farming districts brought out the 
fact that there is as yet about 3,000,000 
undeveloped horsepower in the streams 
of the South Appalachian region. 
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The Thomas Meter. 

The Thomas meter is designed for 
measuring the rate of flow of gas or 
air Its operation depends upon the 
principle of adding electrically a known 
quantity of heat to the gas and the rise 
in temperature between the inlet and 
outlet of the meter is then a measure 
of the amount of gas which has passed. 
Fiz. 1 shows a section through the me- 
ter and Fig. 2 is an outside view. B is 
an electric heater so disposed in the gas 
passage as to impart heat to all of the 
gas passing through the pipe line of 
which the meter forms a part. The 
temperature of the gas is thus raised, 
the amount being measured and con- 
trolled by means of two electrical re- 
sistance thermometers shown at E. 
These are connected with an automatic 
regulating mechanism. The thermom- 
eters are in the form of sereens of re- 
si-tanee wire so disposed as to come in 


FIG: 2—EXTERIOR OF METER. 


with all the gas passing 
through the meter. Fig. 3 shows the 
construction very clearly. These re- 
sistances form two arms of a Wheat- 
stone bridge, which, by means of the 
deflection of a galvanometer needle, 
causes the controlling mechanism to in- 
crease or decrease the electrical energy 
supplied, so that there is a definite 
change in the temperature of the gas. 
The watts input thus forms a measure 
of the quantity of flow of gas. The rec- 
ord of the flow is read directly from a 
watt-hour meter, or if desired, from the 
curve drawn by graphic wattmeters. 
The controlling device operates so as to 
change the power supply to the heater 
according to the difference in electrical 
resistance between the two thermome- 
ters. If this difference becomes greater 
than two degrees the controller operates 
a small rheostat so as to reduce the 
power supplied. If the rate of flow of 
gas is increased, the temperature differ- 
ence is decreased, and at once addition- 
al power is supplied. It is said that 


contact 


we 
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the accuracy of these meters is not 
affected by change in pressure or in 
temperature. Errors due to the pres- 
ence of water vapor are eliminated by 
pre-heating. The meter is especially 
adapted for measuring the discharge of 
gas or air from compressors, blowers, 
etc. The power required to operate the 
meter is approximately one kilowatt 
for 75,000 cubic feet per hour at atmos- 
pheric pressure. 

Some of the advantages claimed for 
this meter are as follows: there are no 
moving parts inside the meter, or in 
contact with the gas; the accuracy is 
independent of the rate of flow and the 
fluctuations of pressure and tempera- 
ture; meters of comparatively small 
size have large capacity; the meter 
may be easily opened for inspection and 
for blowing out accumulated matter 
with an air blast or for washing with 


FIG. 3 -METER CASING THROUGH WHICH GAS FLOWS. 


gasoline; the record of flow ean be tak- 
en at any distance from the meter 
wherever it is most convenient to lo- 
cate the switchboard and registering 
mechanism. 

The Thomas Meter is manufactured 
by the Cutler-Hammer Manufacturing 
Company. Milwaukee, Wis. It was in- 
vented by Prof. Carl C. Thomas. 

——_____~-—___---- 
Indiana Road Raises Pay. 

Announcement has been made by the 
Chicago, South Bend & Northern In- 
diana Railway Company of a voluntary 
wage increase for its operating men 
and the recognition of a new princi 
ple in the gradation of pay and respon- 
sibility. The increase became effective 
March 1, and in some cases amounts to 


fifteen per cent. 


NEW TELEPHONE APPARATUS. 
NON-MULTIPLE TOLL SWITCHBOARDS. 


The line of non-multiple toll switch- 
boards offered by the Western Electric 
Company has been designed to handle 
conveniently, speedily and economical- 
ly the toll service in either magneto or 
central-battery exchanges. These 
switchboards are built in two general 
types, namely, those having self-re- 
stored line signals and those having 
manually restored line signals. They 
are made in both single-position and 
double-position desk and cabinet pat- 
terns in various capacities, and are fin- 


ished either in birch, with mahogany 


finish, or quarter-sawed oak, as de- 
sired. Simplicity, neatness and con- 
venience are keynotes. Ample space 
for a caleulagraph and sufficient room 


TOLL BOARD 


for the writing of toll tickets is pro- 
vided. 

Three-way keys in the cord. circuits 
provide for the proper monitoring, 
two-way cut-off and two-way ringing 
features, which give the highest grade 
service and make the toll lines divi- 
dend payers. The lines terminate in 
either the well-known combined jack 
and signal or the manually restored 
drops. In the combined jack and sig- 
nal the spherical target is directly as- 
sociated with the jack. It is self- re- 
storing and gives a positive signal to 
the operator, being easily seen from 
the side as well as the front of the 
board. 

On account of their facilities for con- 
nections to the local board, these toll 
boards are said to have the highest op- 
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erating efficiency. Features of these 
boards claimed by the manufacturers 
are: automatic ineoming recording 
trunks, facilities for connection to 
plug-ended switching trunks. and fa- 
cilities for switching toll lines to the 
local board at night. Provision is also 
made for through toll lines. 
Horizontal-type keys are used in all 
these boards and all keys and Jacks 
are platinum pointed. The well-known 
No. 116 cord weight, double cut-off 
jacks, the No. 25-A repeating coil and 
the Western Electric long-life tinsel 
cords are details which make for the 
success of these toll equipments. 
This same line of switehboards is also 
especially adapted for use as magneto- 
exchange switchboards where a desk- 
type board is desired. They are espe- 
cially attractive in appearance and so 
conveniently arranged that the opera- 


WITH SELF-RESTORED LINE SIGNALS. 


tor can attend to other duties as well 
as take care of the switchboard. 
NEW MOISTURE-PROOF TELEPHONE CORDS. 

The Western Electric Company has 
recently developed a new line of tele- 
phone cords designed especially to 
meet the severe conditions common to 
railroad work. After a thorough test 
in the Company’s laboratory a num- 
her of these cords were placed in actual 
service in order to insure their meeting 
the necessary service conditions. These 
tests, it is said, proved satisfactory aud 
the cords are now giving excellent 
service. 

The construction of these new 
cords is different from that of the 
standard cords now in use, the most 
radical change being that the insula- 
tion of each conductor is treated with 
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a moisture-proof compound and that 
each conductor, in those cords which 
are subject to the greatest wear, is re- 
inforeed with copper wires. 

For example, each of the two con- 
ductors in the No. 408 receiver cord 
consists of a number of strands of the 
best tinsel reinforced with six strands 
of copper wire. The conductors are 
made up with an improved twist, and 
with the copper wires a great amount 
of strength is added to the cord. Each 
conductor is wrapped with a covering 
of wool, which has been saturated with 
a water-proof asphaltum solution. 


HAND PUNCH, 


Over this is placed the conductor braid 
of mercerized cotton, and the entire 
cord is then ineclosed in a special ex- 
ternal braid of a high grade of mercer- 
ized cotton. 

This construction insures a flexible, 
moisture-proof cord, with long life and 
increased strength throughout. These 
cords are made in standard length, con- 
sisting of one, two, three and four con- 
ductors for use as receiver, transmitter 
and extension cords in connection with 
the various types of desk stands, trans- 
mitter arms and flexiphones. 


ANVIL AND DIES FOR FIXTURE MANU- 
FACTURES. 
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New Hand Punch and Die for Fixture 
Dealers. 

To those who have followed the de- 
velopment of the electric and gas-light- 
ing fixture industry it is obvious that 
for retail fixture. dealers to purchase 
the shells, arms and parts of standard- 
design fixtures and assemble them in 
the various number of lights and styles 
as ordered by their customers, it is 
necessary to have an inexpensive 
punch and die for punching holes in 
the thin sheet-metal body bands and 


shells. 
The Goshen Stamping & Brass Com- 


FIG. 1—MECHANISM 
OF LAMP HANGER. 


pany, Goshen, Ind., has developed 
hammers, punches and dies guaranteed 
to do this work accurately and not 
injure the most delicate finish. These 
tools are designed to be used on a work 
bench and in connection with an anvil. 

The center pin guide centers the 
punch in the die accurately, thereby 
greatly increasing the wearing quali- 
ties of the tool, and it is also used to 
seat the die on the anvil and remove 
ehip from die. The anvil is built es- 
pécially for this work and is furnished 
regularly in the twentv-pound size 
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with the horn drilled to seat the body- 
band die. 

The advantages claimed for this 
method of assembling fixtures are: cost 
of completed fixture reduced; fixtures 
ean be made up from stock parts in 
any number of lights; a large assort- 
ment to select from for a given invest- 
ment; all fixtures cut any length in 
the shop without waste, etc. The meth- 
od of punching a hole in a body-band 
is shown in the accompanying illustra- 
tion. 

— eoe 
Arc-Lamp Hanger and Lowering Gear. 

The ‘‘one working part” are lamp 
lowering gear is the name given a new 
are-lamp hanger whieh is being manu- 
factured by the London Electric Firm, 
Croydon, Eng. In Fig. 1 is shown the 
mechanism of this apparatus, which 
consists of an improved contact and 
suspension device, having one working 
part only and a self-sustaining winch. 

The construction and action of the 
contact and suspension device is very 
simple. It consists of a plunger with 


FIG. 2—-ARC-LAMP HANGER 
FOR SERIES LAMPS. 


two piston-ring contacts, and a pin en- 
gaging in a ratchet, to take the weight 
off of the rope. The device does not 
depend on the action of springs, levers, 
catches or clutch gear. It has no com- 
bustible materia] in its construction. 
Fig. 2 shows the Type F contact and 
suspension gear adapted for street- 
lighting are lamps, where a separate 
cut-out in the lamp operates a substitu- 
tional resistance in the base of the pole. 
This device is also suitable for use with 
electroliers, enabling them to be easily 
lowered for eleaning and repairs. 
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The Long-Life Flaming Arc Lamp. 

Long life in the carbons of flaming 
arc lamps has heretofore been obtained 
either by using a magazine of elec- 
trodes or by inclosing the arc in a 
double globe so as to exclude air and 
keep the inner globe hot enough to 
prevent the condensation upon it of 
the fumes from the impregnated car- 
bons. 

The Stave Electrical Company, 27 
West Twenty-seventh Street, New 
York, N. Y., has recently put upon the 
market an inclosed flaming are lamp 
which uses a single pair of carbons, 
but obtains a long burning life by 
means of a single globe so constructed 
as to obviate condensation in the use- 
ful light-transmitting part, at the same 
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STAVE LONG-LIFE FLAMING ARC LAMP. 
150-HOUR TYPE. 


time that the air is excluded. This is 
secured by using a globe which at a 
short distance below the arc has a con- 
stricted portion. Above this constric- 
tion the globe is too hot to admit of 
condensation. The lower part of the 
globe is somewhat shielded by the con- 
striction from the radiation and there 
is a rapid change in temperature near 
this point. The heavier products of 
combustion are consequently deposited 
in the base of the globe where they are 
not objectionable, whereas some of the 
lighter vapors are condensed in the 
space above the globe. This lamp is 
made in types burning from 100 to 200 
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hours and the main portion of the globe 
remains clear throughout. The smaller 
type of lamp is 32 inches in height 
and burns for 100 hours with a single 
pair of electrodes; the larger type is 
37 inches long and burns from 150 to 
200 hours. The upper electrode is 
five-eighths inch in diameter and the 
lower one one-half inch in diameter, 
both being ten inches long. 

Not only is the necessity of frequent 
trimming obviated in these lamps, but 
the consumption of electrodes is very 
much reduced, thus bringing the cost 
of carbon renewals down to a very low 
figure. 

The lamps are built to burn two in se- 
ries on a 110-volt circuit, the actual 
voltage around the are being about 
forty-five volts. These lamps can be 
used on either constant-potential or 
constant-current circuits, taking either 
10 or 6.6 amperes. The lamp which is 
rated at 2,000 candlepower consumes 
330 watts, while the 3,000 candlepower 
lamp consumes 900 watts. 

This lamp is used with alternating 
or direet current and the carbon is fed 


DISTRIBUTION OF LIGHT FROM STAVE 
LAMP. 


by means of a motor which produces a 
positive and steady feed and obviates 
flickering. | 

This lamp is particularly suitable for 
city illumination since it combines high 
efficiency with long carbon life. It is 
also well suited to factory lighting. 
The carbons are said to be very inex- 
pensive. The distribution of light ob- 
tained with these lamps is shown in the 
accompanying illustration. The light 
given is a brilliant white or yellow and 
is very steady and very pleasing to the 
eye. Street lamps of this character re- 
quire trimming only once a week, even 
in the winter months. 
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Silicon-Steel for Telephones. 

Owing to the high resistance of sili- 
con-steel, it is found that if the pole- 
pieces of telephone receivers are made 
up of this material in laminations, the 
eddy-current loss is greatly reduced, 
and only about one-half as much elec- 
trical energy is necessary to give 
sounds of the same loudness. 

By making the diaphragm also of 
silicon-steel a further reduction of ten 
per cent in the necessary energy is 
achieved. 

—_——__s--o____- 

Wireless Between Trains. 
There is being experimentally installed 
on the Stratford-on-Avon and Midland 
Junction Railway an apparatus invent- 


100-HOUR TYPE OF STAVE LAMP. 


ed by H. V. Kramer, of Birmingham, 
England, called the ‘‘Railophone,’’ for 
which two important services are 
claimed. First, that it enables mes- 
sages to be sent to and from a train, 
whether it is standing still or traveling 
at any rate of speed; and, secondly, 
that by automatically establishing 
communication between two trains on 
the same line it affords an additional 
safeguard against the danger of colli- 
sion. As a safeguard against collisions 
between two trains on the same line 
within a zone of ten or five miles, 4 
bell is rung on each train warning of 
the danger. 
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GREAT BRITAIN. 


(Special Currespondence. ) 


Lonpon, FEBRUARY 18.—The London Electric Sipply Com- 
panies have distinct cause for complaint at the manner in which 
they are being treated by the London Borough Councils in regard 
to street lighting. I have already mentioned the case of the 
Holborn Council, where the Electric Supply Company's tender for 
street lighting was rejected, summarily, in spite of the gas tender 
amounting to some $50,000 more on a ten-year contract. Another 
case has now arisen at Chelsea, where the Gas Company, obviously 
in order to avoid the risk of competition from the Electric Light 
Company, offered the Borough Council to cancel two and one-half 
years of the existing gas contract entered into at a high price 
when there was no competition from electricity, in return for a 
further seven-year contract at a lower price. | 

The Illuminating Engineering Society is doing good work in 
discussing the illumination of various classes of buildings, and the 
minimum requirements which may be stipulated. A discussion 
upon library lighting has just been completed, and one on school 
lighting has been inaugurated. From both these discussions there 
would seem to be a tendency to revert to low-voltage lamps. The 
opinion was expressed that to permit educationalists to make the 
best use of the recent invaluable advances in electric lighting, 
low-voltage supplies, i. e., not exceeding twenty-five volts, will 
have to be arranged, or else a sixteen-candlepower metal-filament 
lamp designed. To several people who have studied the subject, 
the more desirable aim is to reduce voltage. as this permits of the 
use of satisfactory reflectors of rensonable sizes and weight. It is 
a matter of great importance. as efficient reflectors are required 
for metal-fillament lamps not only satisfactorily to distribute the 
light, but to reduce by contrast the high specific intensity of the 
filament. 

A new Post Office telephone exchange is being built in the City 
of London with an equipment for 8,000 subscribers. There will be 
3,000 keyless junction lines and some new features will be intro- 
duced in the multiples at the calling station. 

The General Post Office Engineering Department is experi- 
menting with a system of automatic telephones in its building in 
London, mainly with a view to testing the possibilities of such a 
system for more extended application. It is probable that before 
any general introduction of the system is decided upon, an experi- 
mental public exchange would be erected. G. 


MEXICO. 


(Special Correspondence.) 

MEXICO City, Mrex.—The Providencia Mining and Milling Com- 
pany is installing electrical equipment for the operation of its 
new ore-reduction mill and cyanide plant near Guanajuato. The 
new installations will bring the electrical equipment of the com- 
pany up to about forty motors with an aggregate of 600 horse- 
power. 

The power plant of the Veta Colorado Mining and Milling 
Company near Panal, Chihuahua, has just been equipped with ad- 
ditional generators and motors, making it one of the largest and 
most modern of any mining company in Mexico. The company 
has also installed a complete lighting system. The initial electrical 
installation of the company comprised a 200-kilowatt generator. 
with exciter, switchboard, transformers, etc., in the generating 
station, two seventy-five-horsepower and a ten-horsepower hoisting 
motor, for hoisting at the mine, as well as six pump motors, two of 
150-horsepower capacity. each for operating station pumps, and 
one forty horsepower motor, etc. The first generator is operated 
by a Hamilton-Corliss tandem, compound engine. Subsequently 
three additional 380-kilowatt generators were installed, with a cor- 
responding number of exciters, switchboard and lighting protection 
apparatus. 

This additional generator capacity was necessary to supply 
power for the large number of motors to operate the new mill 
and cyanide plant. In all over forty motors are used in connec- 
tion with the milling and cyanide work, totalling about 1,000-horse- 
power capacity. This, in connection with the former electric equip- 
ment purchased for the mine, makes in all over fifty motors, 
totalling between 1,500 and 2.000 horsepower. 

Moises Perogordo, of San Luis Potosi, with his associates, will 
construct an extensive system of long-distance telephone lines in 
that state. The proposed system will radiate out of this city to a 
number of towns. 

The Monterey Telephone Company which operates the local 
telephone exchange at Monterey, will increase its capital stock 
from $250,000 to $500,000 for the purpose of greatly enlarging the 
system and making extensive improvements. D. 


Current Electrical News 


IMPORTANT DEVELOPMENTS. 
(Special Correspondence.) 

POWER FROM CANALS.—The Minnesota Canal Power Com- 
pany, which for ten years has been securing the right of way, 
flowage rights and other privileges necessary to the operation of 
its plant, is about to enter the head of the Great Lakes, and from 
it Superior and Duluth will receive power for the operation of 


their industries. The water will be secured from the St. Louis 
River above Cloquet. A canal will be constructed from Cloquet to 
the hill back of Ironton, ending in a flume which carries the water 
to the turbines in the plant. The turbines and generators of the 
Jronton plant are intended to have a capacity of 80,000 horsepower. 
The water will have a drop of 600 feet from the top of the hill to 
the power plant. A permit has been granted by the Government 


for the construction of the canals. 

A NEW POWER CENTER.—The Georgia Power Company has 
secured sites and $10,000,000 in capital to furnish to Atlanta, Ga., 
and the surrounding territory 200,000 horsepower. The principal 
power plant will be at Tallulah Falls, at which place six generators, 
each capable of developing 15,000 horsepower, and other machinery 
will be installed. A gigantic dam 100 feet high will be erected, and 
from this the water will be tunneled for over a mile, in which 
manner a drop of 600 feet will be secured. The necessary plans 
are to be constructed within the next eighteen months, and the 
power will be ready for consumption by the summer of 1912. The 
developments by the Georgia Power Company will make Atlanta 
the greatest water power center, with the exception of 
Buffalo and its Niagara Falls, east of the Rocky Moun- 
tains. In addition to the plants at Tallulah Falls, the company 
has also secured sites at Gainsville and Franklin, in Heard and 
Cherokee Counties. and at other points which will furnish another 
100,000 horsepower. The engineering work is in charge of C. O. 
Lenze, of New York, who is assisted by C. E. Parsons. I. 


COMMISSION NEWS FROM NEW YORK. 


(Special Correspondence.) 


In the monthly report of the Public Commission Service, First 
District, it was announced that during January 127 formal com- 
plaints were made against the several street railroad lines of 
the various boroughs and against the Fifth Avenue Coach Company. 
Most of the practices complained against were remedied without 
necessitating the formulation of charges against the operating con- 


cerns. 
Many matters of complaint are thus adjusted and important 
improvements made in the service of transportation, gas and elec- 
tric companies in this manner without making demands upon the 
time of the complainant and defendant to attend hearings. 

At the regular meeting of the Public Service Commission on 
February 21 the report on the testing of gas and electric meters 
for the month of January was submitted. During the month the 
Commission tested 34,816 gas meters, of which 567 were “com- 
plaint” meters, 7,918 new meters, and 26,331 repaired and removed 
meters. 

The Commission also tested seventy-seven electric meters upon 
complaint, two of which were fast, four slow and seventy were both 
fast and slow. 

The grand total of passengers carried by the Brooklyn exten- 
sion of the subway since its opening in January, 1898, up to and 
including December. 1910, was given by the Commission as 82,211,- 
798. The total traffic on the entire subway for the same period 


was 747,981,683. 
COMMISSION NEWS FROM WISCONSIN. 


(Special Correspondence.) 


The Commission has authorized the Clifton Light and Power 
Company to issue $200,000 par value of bonds, to bear interest at 
the rate of six per cent per annum. These bonds are to be issued 
and sold for the purpose of supplying funds for the purchase of 
additional pole lines, right of way, real estate upon which to con- 
struct another dam in the town of Clifton, and other structures 
convenient in carrying on of its hydroelectric power business in 
the town of Clifton, the purchase of machinery and equipment, and 
paying outstanding indebtedness incurred by reason of additions 
and extensions to its property. A certificate granted to the same 
company August 31, 1910, authorizing the issue of $25,000 par value 
of bonds is cancelled in this order. 

The Commission has authorized the Horicon Light and Power 
Company to issue $10,000 par value of bonds, bearing interest at 
the rate of six per cent per annum, and 100 shares of common 
stock of the par value of $100 each. The entire issue of stock and 
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bonds to the amount not to exceed $5,000 shall be issued to the 
Beaver Dam Light and Power Company in exchange for a trans- 
mission line constructed by it between Beaver Dam and Horicon, 
a substation and distribution system at Horicon. The balance of 
the bonds shall be sold for money only and at not less than eighty 
per cent of par value. 

The Mt. Morris Farmers Telephone Company has been author- 
ized to increase its rates and tolls from a flat rate of $1.00 per sub- 
scriber per month to the following classified rate schedule: 


Single party business........ $ 1.50 per month per subscriber. 
Single party residence....... 1.25 per month per subscriber. 
Party lines ..............65.. 1.00 per month per subscriber. 
Rural subscribers ........... 15.00 per year. 


In computing the depreciation and interest and profi: allowances 
in determining upon a basis for the rates given, the Commission 
figured depreciation on the whole system at six and one-half per 
cent per annum and interest and profit at seven per cent on the 
total investment. 

The Richland Center Municipal Light and Water Plant has re- 
quested the Commission informally to investigate the situation in 
Richland Center and make a valuation of the utilities and recom- 
mend rates and regulations. 


LIGHTING AND POWER. 


(Special Correspondence.) 

WYNNE, ARK.—This city will issue $50,000 in bonds to re- 
build the electric light plant. P. 

WAUKOMIS. OKLA.—The Waukomis Electric Light Company 
has been granted 2 franchise. 

TOPPENISH, WASH.—The Valley Light and Power Company 
has extended the lines to Zillah. 

NORTH BRANCH, MINN.—Mr. Sivak and others are organ- 
izing a $50,000 electric light company. 

SNYDER, ARK.—This city has voted electric light and water- 


works bonds to the amount of $40.000. P. 
KIRKSVILLE, MO.—This city will vote or the issuance of 
$65,000 in bonds to construct an electric light plant. P. 


BROWNSVILLE. TEX.—This city will vote March 14 on the 
issuance of $15.000 in bonds to extend the electric light sys- 
tem. : 

AYERVILLE, ILL.—The Peoria Gas & Electric Light Com- 
pany has been awarded a contract to light the streets of the village 
for five years. Z. 

ESMOND, S. D.—The contract for the installation of the elec- 
tric apparatus at the light plant has been let to Howell Thompson. 
of Carthage, S. D. C. 

BRAINERD, MINN.—The National Light, Heat & Power Com- 
pany, of St. Paul, will carry out the franchise granted to the Toltz 
Engineering Company, of St. Paul. C. 

WARSAW. IND.—The Winona Electric Light & Water Com- 
pany is said to be contemplating improvements at its plant here. 
Theodore Frazer is general manager. Z. 

MEDFORD, ORE.—It is believed that a light plant is soon to be 
erected at Eagle Point on the falls of Little Butte Creek. The prop- 
osition has been under consideration for some time. 

MONMOUTH, ILL.—The Monmouth Public Service Company 
has purchased the plant of the Kirkwood Electric Company of this 
city. The original plant was erected at a cost of $12.000. 

TOLONO, ILL.—The Chase Engine and Manufacturing Com- 
pany of Mattoon has taken over the electric light plant here and 
is arranging to build lines to Sadorus, Pesotum, and Philo. Z. 

ILO. IDAHO.—President Z. A. Johnson, of the Nez Perce Water 
& Power Company, has made application to the Council for a 
twenty-year franchise for electric lights and electric power. 

WEBSTER CITY, IOWA.—The City Council is advertising for 
bids for a new fireproof electric light and power plant to cost, it is 
estimated, $40.000. The structure is to be completed August 1. Z. 

ELGIN, I1LL.—The property of the Elgin Merchants Lighting 
Company, bankrupt. has been sold to Walter Mills of Chicago for 
$37.950. The appraised value of the property was about $26,000. 

MEDFORD. ORE.—Colonel Ray, of the Rogue River Electric 
Company has decided to install a plant at Prospect, Ore., within 
the next year. The new plant is planned to generate about 10.000 
horsepower. A. 

CLINTON. ILL—A combined light and water plant to cost 
about $52,000 is being considered by the city at present. The city 
is now paying about $8,000 a year for light and repairs on its 
installation. 

TURNER. ORE.—C. H. Cannon, local manazer of the Balfour- 
Guthrie Company, Portland, Ore.. has filed on water Tights of Mill 
Creek, for power purposes. He »lans to develop from 1,800 to 
9 000 horsepower, 

ARCOLA. ILL.—The Arcola Light Company has asked per- 
mission to erect a sample ornamental light. the business men 
having discussed a proposition to use the decorative system in 
the principal streets. Z. 

EL PASO. TEX.—The Stone & Webster Company has been 
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granted a contract to construct a $10.000 addition to the steel 
power plant building of the El Paso Electric Railway Company, on 
South Santa Fe Street. 


WASHINGTON, IND.—The Citizens Light & Fuel Company 
has been incorporated with a capital stock of $75.000 to operate 
a light and fuel plant. The directors are: P. M. Taylor, Thomas 
Bururs and L. P. Boyle. Z 


GROVER, COLO.—A power company has made an offer to lo 
cate here and business men are pushing the proposition. It is pro- 
posed to furnish power for pumping plants for irrigation purposes 
and for electric lighting. 


PORTLAND. ORE.—The Washington-Oregon Corporation has 
completed plans for taking over the plants of the Kalama Light & 
Power Company, the Rainier Light & Power Company and the Kelso 
Light & Power Company. 


JOLIET, ILL.—The Illinois Valley Gas & Electric Company, 
of which Charles Munroe is general manager, has purchased the 
electric light plants at Mendota and Havana. A new plant will 
be erected at Havana where the Havana Electric Company re 
cently secured a new franchise. 


TROY, MONT.—J. H. Ehlers, of Spokane, Wash., has located a 
water-power site at Yakt Falls, where he will erect a plant capable 
of developing 5.000 horsepower. It is also planned to construct a 
line from the gold camp to a point on the Great Northern and a 
transmission line to the Svlvanite Mines. C: 


OLEAN, N. Y.—The committee appointed by the mayor to in- 
vestigate the cost of a municipal electric plant reported in favor 
of installing the lighting plant in connection with the municipal 
water plant. The committee favors the lighting of the city with 
200 arc lights and 300 incandescent lights. 


PORTLAND, ORE.—The Mount Hood Railway & Power Com- 
pany will have its auxiliary steam power plant on the Peninsula 
entirely completed by April 1 and will be prepared a little later 
to give light and power service to the city. The plant is to cost 
about $100,000 and will develop 4,000 horsepower. 

YONKERS. N. Y.—Application hag been made for a charter 
incorporating the Citizens’ Electric Light, Heat and Power Com- 
pany. which plans to compete with the Yonkers Electric Light 
Company in the sale of current to merchants and residents of the 
city. The company is to have a capital stock of $100.000. 

CHALCHUAPA, SALVADOR, CENTRAL AMERICA.—This 
place is to be lighted by electric machinery furnished by the Wes- 
tinghouse Electric & Manufacturing Company. Power will be 
furnished by a 100-kilovolt-ampere, three-phase, sixty-cycle. 2.200- 
volt gencrator driven by a water turbine. Lighting is to be done 
with inclosed are lamps. 


JOLIET, TLL.—Rebuilding and extending the electric lines at 
Coal City, Braceville, Gardner, Streator, Ottawa, Sparland, Chilli- 
cothe. Dwight. Odell and other Illinois towns forms a good por- 
tion of the work called for in the appropriation of $500.000 which 
General Manager Charles A. Munroe of the Economy Light & Power 
Company announces the company will expend this year. Z. 

MERCED, CAL. —The recent floods in River Canyon destroyed 
the power house of the Exchequer Mining & Power Company. with 
the result that the company is looking for another and more secure 
site for a new house on which work will begin as soon as the 
site is decided upon. F. S. O’Brien, manager and secretary of the 
company, states that the company is considering a site below the 
former one. 


ESTACADA. ORE.—The Portland Water Power & Electric 
Transmission Company has recentiy ordered from the General Elec- 
tric Company, a complete electrical equipment for its new power 
station located on the Clackamas River at River Mill Station, near 
this city. Three 3,300-kilowatt, sixty-cycle, three-phase, 11,000-volt 
generators will be direct-connected to three 600-horsepower hydrau- 
lic turbines, each generator being excited from a sixtv-kilowatt 
direct-connected exciter. Each alternator will be connected to 8 
three-phase step-up transformer of the same capacity as the alterna- 
tor through disconnecting and oil switches. Each transformer will 
feed into the busbars or directly into the transmission line through 
oil and disconnecting switches at normally 57,100 volts “Y” for 
transmission of the power developed to Portland. 


ELECTRIC RAILWAYS. 


(Special Correspondence.) 

BRYAN, TEX.—The Bryan-College Interurban Railway Com- 
pany, which operates an electric line between the towns of Bryan 
and College, has been authorized by the State Railroad Commls- 
sion to issue $72.000 of bonds upon its property. D. 

CALUMET, MICH.—The Dnuluth-Suverior Traction Company 
has made plans for the expenditure of $400,000 on its Superior- 
Duluth properties, at the head of the lakes. It will relay several 
miles of rails in Superior. Wis.. and purchase more double truck 
cars. . 

EAST LIVERPOOL, O.—The Tri-State Railway & Electric 
Company has been incorporated with a capital stock of $10.000. bY 
W. R. W. Griffin of the East Liverpool Traction & Light Company 
and four employees of that company. Its charter permits the 
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construction of an electric line between East Liverpool and Steu- 


benville, O. H. 
BRETTON WOODS, N. H.—Trains running up Mount Washing- 


ton are to be equipped with electricity instead of steam, if the plans 
of the Boston & Maine Railroad just announced are carried out. A 
power plant to be located at the base of the mountain is to furnish 
electricity for the railroad and also for a searchlight which it is 
proposed to install at the summit. 

CHARLOTTE. N. C.—The procuring of stock from local busi- 
ness men along the route of the Piedmont Interurban Railway, 
the North Carolina end of the 300-mile interurban electric line of 
the Duke interests, from Durham, N. C., to Greenville, S. C., is 
progressing rapidly, and Charlotte’s share was all raised at an 
enthusiastic meeting of the Greater Charlotte Club and others 
recently. L. 

FOSTORIA, O.—Construction work on the new Fostoria & 
Fremont electric line is fast nearing completion. The new exten- 
sion will be over thirty-one miles long connecting with the Lake 
Shore Electric at Fremont, and the Toledo, Fostoria & Findlay, 
at Fostoria. It also makes connections with the Western Ohio at 
Findlay, giving through service from Cleveland to Dayton, where it 
connects with the Ohio Electric for Fort Wayne and Indianapolis. 
New limited cars with a seating capacity for sixty people are being 
built at Newark, especially for this service, to be delivered by 
April 1. The officers of the company are: President, F. D. Carpen- 
ter, Lima; vice-president, J. H. Goeke. Wapakoneta: secretary and 


treasurer, J. D. McDonel. H. 


TELEPHONE AND TELEGRAPH. 


(Spccial Correspondence.) 

HAYES, S. D.—The Homestead Telephone Company is putting 
in a new exchange, C. 

TULARE, S. D.—The Western Farmers’ Telephone Company 
has been incorporated with a capital stock of $5,000. P. 

GETTYSBURG, S. D.—The Potter County Telephone Company 
has been incorporated with a capital stock of $50,000. P 

LE SUEUR, MINN.—The Farmers & Merchants Telepho 
Company has decided to build a direct line to Belle Plaine. 

LEWISTON, MONT.—The Great Divide Telephone Company 
has been organized to construct a farmers’ line south and west 
of here. C. 
CHIPPEWA FALLS, WIS.—The Chippewa Falls Telephone 
Company is planning to extend its service for five or six blocks 
during the coming year. C. 

FAIRMONT, MINN.—A new switchboard and other improve- 
ments will be secured for the local exchange. The president of 
the telephone company is R. P. Matson. 

LELAND. IOWA.—The Thompson Telephone Company will 
handle the business of the Leland Company. The central at Le- 
land will be cut off, and all connections will be made at Thompson. 

LINCOLN, MINN.—The Southwest Lincoln Telephone Com- 
pany elected the following officers for the ensuing year: A. A. 
Sheldon. president; Nels Stokkeboe. vice-president, and Carl Sa- 
bin, secretary. 

WILLOW RIVER, MINN.—The Tribune Telephone Company 
has been incorporated with a capital stock of $25.000. The prin- 
cipal place of business will be Willow River. The incorporators 
are H. C. Sherrick, and two others. all of Willow River. 


ELECTRICAL SECURITIES. 


Of more importance than any other event was the decision of 
the Interstate Commerce Commission that the railways East and 
West are not entitled to the advances in freight rates they sought. 
Industrial interests are still awaiting the decision of the Supreme 
Court in the Standard Oil and American Tobacco cases. General 
business continues to be good and money is easy. Reports from 
the steel companies indicate improvement. 

The Cities Service Company reports for the month of Janu- 
ary: Gross. $94,455; net, $93,571. For the four months ended 
January 31, 1911: Gross, $349,830; net, $343.536. 

The American Gas & Electric Company reports a surplus for 
the twelve months ended December 31 last of $412,509, as compared 
With $368,979 in the year previous. 

At the annual meeting of the American Gas & Electric Com- 
pany, F. P. Hunter was elected a director to succeed N. G. Kenan, 
resigned. Other directors were re-elected. 

Commonwealth Edison’s sharp advance brings the statement 
from President Insull that no important developments are pending, 
and that the strength is due to investment demand. 

‘ DIVIDENDS. 

Chicago Telephone Company; quarterly dividend of two per 
cent. payable March 31. 

New England Telephone Company: quarterly dividend of one 


and one-half per cent, payable March 31. 
Columbus Railway Company: quarterly dividend of one and 


, 


ne 


_ one-quarter per cent, payable March 1. 


Detroit Edison Company: quarterly dividend of one and three- 
quarters per cent, payable April 15. 
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Galveston-Houston Electric :Company; semi-annual dividend of 
$3 per share on the preferred and a dividend of $1.50 on the com- 
mon, payable March 15 to stock of record March 1. 

CLOSING BID PRICES FOR ELECTRICAL SECURITIES ON THE LEADING EX- 
CHANGES AS COMPARED WITII THE PREVIOUS WEEK. 


NEW YORK. 
Feb. 27. Feb. 20. 


Allis-Chalmers Common ..........20 000 c ceca een tee eer setae Rl, shy 
Allis-Chalmers preferred .......0...0 000; cc cet ueuevccerceeveues BOs, 31 
Amalgamated Copper .............. ccc cee eee eee eee eee a eens 6314 65% 
American Tel. Cabléi<s wicca ease eye BIG BESS aad Re Sv *§2 
American Tel. 42° T Clive e oy eet Bes ia RRA AGS Re Re OWA 144°, 146 
Brooklyn Rapid Transit............... 000. cc cc ee eee eee eee Tike 78% 
General ISCCtric? se 6h foe pier Be E AA PSR ERE RES EER SS 152% 155 
Interborough-Metropolitan common ............ 000 eee e eee 183, 20 
Interborough-Metropolitan preferred ............0.0 cee eee 5214 54 
Kings County Electric ........ 0.0... cece cee eee nnno 123 12 
Mackay Companies (Postal Telegraph and Cables) common. 913, 92 
Mackay Companies (Postal Telegraph and Cables) preferred 767% 15% 
Manhattan Elevated ......0.. 000. ce naaraana aneen eunn 138 138 
Metropolitan Street Railway......... 000.0000 ccc cee ee es *18 *18 
New York & New Jersey Telephone..... EAEE uve aes cept Sia 103 108 
Pacific: Tel, & Tel cserireni EOS a Wire Sew DAN TEEPE RE Res 491, 52% 
U. S. Steel “COMMON. og ocn kh awc ed £58 BORAT Re erruo TTo ROTG 
U. S. Steel preferred....... 00... ccc ccc eee e errre 118% J19% 
Western UMOn sieca ar Enee eu Pe kere as Wa Gaede ony clea haha 735, 73% 
Westinghouse COMMON ............ 0.0 eee ee tee teen twee 69 70 
118 *118 


Westinghouse preferred ......0.0.0.0 0.00.0 cece eee eee 


*T.ast price quoted 


BOSTON. 

Feb, 27. Feb. 20 

American Tel © “Velo seas eevee Ses ea hh 4 ete ease 144% 14556 

Edison Elec. INuminating ......... 00.0. eect et eee eee 288 290% 

General Electric : sac new nta eG 2a ot One eae a See ORL ew aca 152 153% 
Massachusetts Electric comnion .............. 0c eee cece eees 16% 17 
Massachusetts Electric preferred... 0.0.0.0... 0. cc cece eee ees 86 ki, 87 
New England Telephone........... 0.0. . cece eee e eee near een 140 142 
Western Tel. & Tel. common............ 0.0: ccc eee ee eee 20 on 
Western Tel. & Tel. preferred... 0.0... ccc oaser 93 4 

PHILADELPHIA. 

Feb. 27. Feb. 20 
American Railways .. 0.0.0... cc ccc eee eee ee teeenues 44% 45 

Electric Company of America................ ccc cece eee tae 12% 12% 
Electric Storage Battery comnion..............0c0 cece cee ees 54 55 
Electric Storage Battery preferred............ 0... cee eee wees 54 a5 

Philadelphia Electric ................ EE OR Te ae ree ae E oe 16°, 16% 

Philadelphia Rapid Transit............0 0.0.0... ccc ennenen 20 19% 
Philadelphia Traction... 4605 ¢ 44545 beh ne eure daunatarnedaad days 8534 85 

Union. Traction ie ae hore Bets oat ae ong ed ink Besta S 474 16% 

CHICAGO 

Feb. 27. Feb. 20. 

Chicago Railways, Series 1.0.0.0... 00.0. e cece cence aes 90 91% 

Chicago Railways, Series 2.0.0.0... 00.00 cece eee enue 24 2414 
Chicago SU WAN ..oesaasaanranpo nanon n rannou naneo nanaon eu 120 4 
Chicago Telephone oopan (cece cece re cece ete eceececs 115 120 
Commonwealth Edison .......00 0.0.00. anoano aea 201x, 116 
Metropolitan Elevated common........... 00.0 ccc eee eee wees fees 20 
#5 8D 


PERSONAL MENTION. 


MILTON MILL has been appointed Southwestern agent for the 
American Conduit & Manufacturing Company. Mr. Mill's address 
is 915 Olive Street, St. Louis, Mo. 

J. H. SCHUMACHER, who has been connected for several 
years with Charles L. Pillsbury Company. has left that company 
to take up the management of the Mitchell-Gray Electric Company 


at Winnipeg, Man. 
GEORGE A. JOHNSON of Los Angeles, Cal., announces that 

he has moved his office to 501 South Los Angeles Street where 

he will continue to act as sub-agent for motors, generators. trans- 


formers and instruments. 

THEODORE B. HELLER of Carlisle & Company. sailed for 
England on the Mauretania to complete the organization of the 
London company which is acquiring the European patents of the 
Pay-as-you-enter Car Corporation. 

R. S. SCARBURGH has become advertising manager of the 

New York Telephone Company. succeeding H. K. McCann. who 
recently assumed a similar position with the Standard Oil Com- 
pany. Mr. Scarburgh was Mr. McCann’s assistant. 
GEORGE THORWARD. assistant manager and engineer of the 
South Bend Home Telephone Company for four vears has severed 
his connection with the corporation. His resignation was filed with 
Elmer E. Daicey, general manager of the company, and became ef- 
fective at once. 

FRANK DIEERANKS, who has for the past three years been 
city electrician oi Kankakee, IJl.. is still retained in that position. 
Through wrong information it was stated in these columns that 
Jack C. Fisher had been appointed electrical inspector of Kanka- 


kee, but such is not the case. 

ALONZO BURT. of Milwaukee, Wis.. president of the Wis- 
consin Telephone Company, was a visitor to New York City last 
week. Mr, Burt states that there is a steady and strong increase 
in telephone subscribers in his territory, and that the demand for 
residence telephones is noticeably growing. - 

H. A. STRAUSS, vice-president and chief engineer of the 
Falkenan Electrical Construction Company, Chicago. I.. has been 
appointed consulting engineer of the Merchants’ Light & Power 
Company, of Ogden, Utah. to design a complete system for elec- 
tric lighting and power for the city of Ogden, 

CHARLES E. STAHL of Chicago. previously western repre- 
sentative for the Mosler spark plugs and accessories. has heen 
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appointed western representative for the Connecticut Telephone 
& Electric Company, of Meriden, Conn. The Connecticut Company 
will open a branch office at Chicago with Mr. Stahl in charge. 


FRANK K. SHUFF has severed his connection with the Iowa 
State College as assistant superintendent of fires, lights, and inci- 
dentals, to become superintendent of the Boone Electric Light & 
Street Railway and allied interests. The change took place on 
February 10, 1911. Personal mail should be addressed to Mr. 
Shuff at 509 Crawford Street, Boone, Iowa. 


W. O. JOHNSON was recently appointed receiver for the Chi- 
cago & Milwaukee Electric Railroad by Judge Grosscup of the 
United States Circuit Court. Mr. Johnson is a director in the 
Western Trust & Savings Bank, of Chicago, and has had a consid- 
erable amount of experience in straightening out the financial 
difficulties of large corporations. 


FRANK KOESTER, previously with the Interborough Rapid 
Transit (Subway) Construction Company, J. G. White & Company, 
the Guggenheim Exploration Company and the American Smelting 
& Refining Company, all of New York, recently opened an office at 
115 Broadway, New York, as consulting engineer. Mr. Koester is 
author of “Steam Electric Power Plants” and “Hydroelectric Devel- 
opments and Engineering.” 


HENRY FLOY, of New York City, recently purchased from the 
estate of William H. Bryan, of St. Louis, a complete reference file 
on the depreciation of engineering apparatus and structures. Mr. 
Bryan’s standing as an engineer and his wide experience in making 
valuations and appraisals enabled him to make up one of the most 
complete collections of data relating to depreciation, and Mr. Floy 
is fortunate in having secured this valuable fund of informa- 
tion. 

F. H. ENSIGN, of Phoenix, Ariz., has resigned as manager of 
the Pacific Gas & Electric Company of Arizona, after five and a 
half years of service. He has become identified with the New 
State Electric Supply & Fixture Company and the New State Auto 
Aerial Company, assuming the management of both these com- 
panies and at the same time retaining his position as consulting 
engineer with the Pacific Gas & Electric Company. R. G. Whit- 
marsh succeeds Mr. Ensign as manager of the Pacific Gas & 
Electric Company of Arizona. 

GEORGE WESTINGHOUSE has accepted the invitation of the 
officials of the Southern Commercial Congress to address that body, 
and will speak before it on March 8, on the subject of “Electricity 
in the Development of the South.” Although it has been fifty years 
gince Mr. Westinghouse was a soldier in the Twelfth New York, 
and he has never traveled extensively in the South since that time, 
he is well informed on his subject. There has been a grat deal 
of interest shown along the line of Mr. Westinghouse's proposed 
address, and it is expected that he will speak before an enthus- 
iastic audience. . 

M. S. ALLEN, who has been in charge of the Telephone Sales 
Department of the Western Electric Company's Atlanta house for 
three years, has been appointed manager of the Omaha house 
of the same company. Mr. Allen was connected with the Rocky 
Mountain Bell Telephone Company for ten vears, entering the em- 
ploy of the Western Electric Company as manager of its Salt 
Lake City branch in 1905. A year later he became manager of the 
San Francisco office, from which he was transferred to Atlanta in 
1908. While in the south Mr. Allen has been ctosely identified with 
the enormous spread of the rural telephone movement in that 


section. 
OBITUARY. 


ISAAC McMICHAEL, vice-president of the Great Northwestern 
Telegraph Company, died in Baltimore, on February 22, following 
an operation for cancer. Mr. McMichael was born in Canada, and 
came to this country when seventeen years old. In the service of 
the Western Union Telegraph Company he worked his way up to 
the position of chief of a division and six years ago he was made 
vice-president of the Great Northwestern. Besides his widow and 
daughter, he is survived by one son, S. B. McMichael, of Toronto. 


HENRY C. ROWELL. one of the oldest telegraphers in the 
country, died February 23 at his home in East Hanover, N. H., at 
the age of eighty-six years. He was connected with the telegraph 
department of the old Eastern Railroad and the Boston & Maine 
Railroad, retiring as superintendent of that branch of the service 
twelve years ago. A wife survives him. 


LEGAL NOTES. 


ASSUMPTION OF RISK AND DUTY IN PROMOTION FROM 
GROUNDMAN TO LINEMAN.—A person employed by a telephone 
company as a groundman, but advanced at increased wages to 
the work of a lineman, by accepting the promotion, assumes all 
risks ordinarily incident to his new duties and either Known to 
him or obvious to a man of ordinary understanding; but if the 
new work involves unusual hazards, not obvious to a man of ordi- 
nary understanding or known to the employe, the company should 
exercise reasonable care and caution to instruct and warn him 
of those dangers.—Supreme Court of Nebraska, in Olson vs. Ne- 
praska Telephone Company, 127 N. W., 916. 

NO ILLEGAL DISCRIMINATION IN REQUIRING ADVANCE 
PAYMENT.—The Supreme Court of Tennessee holds that a suit 
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was properly dismissed which was brought to recover a penalty 
from a telephone company upon the alleged ground that, having 
agreed to furnish the plaintiff a telephone in his home, the com- 
pany declined to install it until he paid three months’ rental in 
advance, which he declared was a “discrimination” against him 
inasmuch as the general rule of the company, under which the 
exaction was made, was not uniformly enforced against those 
seeking to become its patrons. The court notes that it is said 
that a railroad company has the right to require payment of 
freight charges by all of its customers in advance, or some of them. 
as it may think best. 


POWER OF MUNICIPALITY TO FIX TIME OF PAYMENT 
OF TELEPHONE RATES.—Where a city ordinance provided that 
bills for telephone service should become due on the first day of 
the month following the rendition of the service and subjected 
the bills to a discount of ten per cent if payment was made 
on or before the tenth of the month following, the Court of Civil 
Appeals of Texas holds that this was reasonable. As to the con- 
tention that this would undoubtedly cause, in many instances, a 
loss, and that the company would have no means of protect- 
ing itself against such loss, if not permitted to discriminate as 
against its subscribers, the court says that the city is not called 
upon absolutely to guarantee a company against any and all 
loss. It is enough that, in the exercise of its discretion in mak- 
ing such rates, the company should not be subjected to a loss 
that was serious or unreasonable. But the court does not agree 
with the contention that the company is without discretion in 
supplying those who wish to become subscribers. To the con- 
trary, it thinks the company under this ordinance might still pru- 
dently determine whom it would accept as a patron, and that 
no one who had refused to pay for its services and no one whom 
it might have just reason to suspect would not so pay would 
have the right to require further service from the company with- 
out proper security. Indeed, a provision in the ordinance that 
the company should furnish equal and uniform service alike to 
all citizens of the city and it should be unlawful to grant free 
service would make it obvious that it would be the duty of the 
company to refuse service to one who had refused to pay, or who 
had just reason to believe would not pay.—Southwestern Telegraph 
& Telephone Company vs. City of Dallas, 131 S. W. 80. 


PROPOSALS. 

PLANT EXTENSION.—B. Z. Mikkikan, City Clerk. will receive 
bids up to March 9 for furnishing material and labor for the exten- 
sion of the electric light system. Separate bids will be received 
for furnishing generator, switchboard and 100-kilowatt steam tur- 
bine. A check for $200 must accompany the bid. C. 


POWER MACHINERY.—W. D. Spence, City Clerk of Calgary, 
Alberta, will receive bids up to noon, March 22, for one 1,500-kilo- 
watt generator; one 100-kilowatt exciter; three 1,000-kilovolt-ampere 
single-phase transformers. A check for two per cent of the amount 
of the bid must be sent. A vote will also be taken on issuing 
bonds for $50,000 for the erection of a power plant on the Elbow 
River. ; 

POST OFFICE, PARIS, ILL.—The office of the Supervising 
Architect, Washington, D. C.. will receive sealed bids until March 
7 for the completion (including plumbing, gas piping, heating 
apparatus, electric conduits and wiring). of the United States post 
office at Paris, Ill., in accordance with drawings and specifications, 
copies of which may be obtained from the Superintendent of Con- 
struction at Paris, or at the Supervising Architect’s office. 


POST OFFICE. DES MOINES, IOWA.—The office of the Super- 
vising Architect, Washington, D. C., will receive bids until March 
14 for the roof over the driveway (including plumbing, gas piping. 
electric conduits and wiring), and lighting fixtures at the United 
State post office at Des Moines, Iowa. in accordance with the 
drawings and specification, copies of which may be had at the 
office of the custodian at Des Moines. 

POWER EQUIPMENT, CLEVELAND. O.—The director of pub- 
lic service has been authorized to make the following expenditures: 
Electrical equipment of traveling crane at the Kirtland Street 
pumping station, a sum not exceeding $3,500: electric meters for 
the municipal lighting plant, a sum not exceeding $3,000; arc lamps 
for the municipal lighting plant, a sum not exceeding $800; trans- 
formers for the municipal lighting plant, a sum not exceeding 
$2,000; copper wire for the municipal lighting plant, a sum not ex- 
ceeding $2,500. 

NAVY DEPARTMENT SUPPLIES.—The Bureau of Supplies 
and Accounts, Navy Department, Washington, D. C., will open bids 
on naval supplies on dates given below. Bidders intereste 
therein should make early application for copies of the schedule. 
giving the schedule numbers desired. Schedules can be obtained 
from the Navy Pay Office nearest each navy yard. Bids will be 
asked on the following supplies: 


Date of 

Opening. Material. 

Mar. 14...Switchboards, telephones, 
Terminals for single 


Delivery Schedule 


Quantity. at N. Yard. 
etc. Miscellaneous. Various 


eonrvoenre? 


(oL DKO EDI cE cadadagatae acu DO. E E 2276 

Mica, UnCut 6344.44 eia 75 pounds.... Brooklyn, N Yoi 
VoltnreterS see kame a eens O rE a ear ee Brooklyn, N xro, 

Mar. 21... Lathes, motor-driven..........2 ............. Norfolk, Va.. Por 
Apr. 4.... Crane, electric..............-- di ademas ne Mare Isi, Cal..336 


sharper 
aie 
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NEW INCORPORATIONS. 


DEVILS LAKE, N. D.—The Duplex Multi Spark Plug Company 
has incorporated with a capital of $5,100. The incorporators are 
H. E. Maher, Clarence E. Beugess and J. R. Kollar. 

TOLEDO, O.—The Lewis Electric Welding Manufacturing Com- 
pany has been incorporated with a capital of $10,000 by G. L. 
Lewis, Frank W. Otis, A. Ewald Prener, W. W. Fraser and E. J. 
Marshall. 

CHICAGO, ILL.—Tke Charles H. Debs Company has incorpor- 
ated with a capital of $5,000 to manufacture gas and electric fix- 
tures. The incorporators are Charles L. Cohns, Charles H. Debs 
and Joseph Rosenberg. 

ST. LOUIS, MO.—The International Electric Fixture & Con- 
tracting Company has been incorporated with a capital of $10,000 
by Robert Holmes, J. P. Lombard, R. H. Robinson. The company 


will deal in electrical machinery. 
BUCHANAN, MICH.—The Electric Fireless Cookstove Company 
has incorporated with $14,000 capital to manufacture electric and 
cooking apparatus. Charles Bishop, Charles Fears, Clyde Baker and 
John W. Beistle, all of Buchanan ,are among the incorporators. 
HARPERS FERRY, W. VA.—The Trackless Trolley Com- 
pany of Maryland and West Virginia has incorporated with a cap- 
ital stock of $100,000. The company proposes to put a line in 
operation in Martinsburg, W. Va.. in the spring and this line will 
probably be extended to Winchester, Va. The incorporators are 
L. H. Downs, H. L. Kirby, A. D. Bowers, M. L. Montague and H. 


H. Emmert. 

NEW YORK, N. Y.—A banking syndicate, composed of Gold- 
man, Sachs & Company and Lehman Bros., of New York, and 
Kleinwort, Sons and Company, of London, have purchased $13,- 
500,000 of the seven per cent cumulative preferred stock of a new 
company, to be known as the Studebaker Corporation, with 
$45,000,000 capital. The corporation will take over the wagon 
works of Studebaker Bros., at South Bend, Ind., and the auto- 
mobile manufacturing plant at Detroit, Mich., of the E. M. F. 


Company. 
NEW PUBLICATIONS. 


AMERICAN SOCIETY FOR TESTING MATERIALS.—The 
Proceedings of the thirteenth annual meeting held at Atlantic City 
last June has been issued by the secretary. The few papers of 
electrical interest have been abstracted in our columns, 

AN INVESTIGATION OF BUILT-UP COLUMNS UNDER 
LOAD.—This publication, prepared by Arthur N. Talbot and Herbert 
T. Moore, is issued as Bulletin No. 44 of the Engineering Experi- 
ment Station of the University of Illinois. The investigations were 
made on steel and wrought-iron built-up columns. Copies of the 
Bulletin may be had from W. F. M. Goss. 

REQUIREMENTS OF NATIONAL BOARD OF FIRE UNDER- 
WRITERS.—The National Fire Protection Association has prepared 
this book of requirements for the use of boards, bureaus and in- 
spectors who must necessarily be familiar with those phases of 
electrical work connected with mill construction. The booklet 
covers standard mill construction, “Inferior” construction, general 
hazards, oil rooms, general protection, stairway and elevator clos- 
ures, watchmen, thermostats and other matters. 

ELECTRICAL EQUIPMENT IN COAL MINES.—The Monthly 
Bulletin of the American Mining Congress for January, 1911, 
contains the report of the Committee on Standardization of Elec- 
trical Equipment in Coal Mines. The report consists of a ‘Proposed 
Code of Rules for the Installation and Use of Electricity in Coal 
Mines.” The code covers the following subjects: Definitions; 
General; Underground Stations and Transformer Rooms; Trans- 
mission Circuits and Conductors; Switches. Fuses and Circuit- 
Breakers; Motors; Electric Locomotives; Electric Lighting: Shot 
Firing by Electricity: Electric Signaling; Electric Relighting of 
Safety Lamps. Š 

BULLETIN OF MISSISSIPPI ELECTRIC ASSOCIATION. — 
The convention reported was the second annual convention of the 
Association, and was held at Greenville, Miss., June 15 and 16, 
1910. Papers read were: “Grounding of Alternating Secondaries,” 
R. P. Strong; “The Modern Steam Engine.” M. E. Griffin; “Depre- 
ciation,” S. W. Greenland; “Depreciation of Lighting Plants,” Jack 
Abbott; “Electrical Advertising.” C. E. Varney; “Tungsten Lamps,” 
A. H. Jones; “Uniform Rates.” F. J. Duffy; “The Relation of the 
Meter to the Central Station,” F. H. Mohns; “Recent Development 
and Applications of the Curtis Steam Turbine,” Eskil Berg; “Public 
Policy,” F. N. Lotterhos. 

THE ELECTRICAL BRIDGE FOR THE DETERMINATION OF 
SOLUBLE SALTS IN SOILS.—The pamphlet describes the use of 
electrical methods for determining the soluble salt content of 
soils, with a view especially of finding the amount of alkali or 
harmful excess of soluble salts. The amount of current that will 
pass is of course increased with the amount of salt in solution 
and the conductance of the soil increases almost proportionately 
with the moisture content. The instrument, which is simply a 
modification of the Wheatstone bridge is described and a good 
many readings in the form of tables are reprinted. For the use 
of those who want to become familiar with the instrument, a full 
set of drawings has been prepared and is enclosed with the bulletin 
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INDUSTRIAL ITEMS. 

H. B. CAMP COMPANY, New York, N. Y., advertises “Camp- 
Duct” on a recently mailed card. 

THE ROESSLER & HASSLACHER CHEMICAL COMPANY, 
New York, N. Y., has issued its February catalog of chemicals. 

THE EASTERN ELECTRIC LAMP COMPANY, Boston, Mass., 
is mailing cards and calendars advertising Eastern Mazda lamps. 

THE TRUMBULL ELECTRIC MANUFACTURING COMPANY, 
Plainville, Conn., mentions its new catalog No. 8 in the February 


issue of Trumbull Cheer. 

THE REYNOLDS ELECTRIC FLASHER COMPANY, Chicago, 
ill., includes some diagrams and interesting data in Bulletin No. 
6, which has recently been distributed to the trade. 

THE RAIL JOINT COMPANY, New York, N. Y., moved its 
Chicago office on March 1, from its old quarters to the Railway 
Exchange Building. The office will be located in room No. 215. 


THE RELIANCE ELECTRIC & ENGINEERING COMPANY, 
Cleveland, O., recently moved into its new plant and should now 
be addressed at Collinwood Station. This will insure the prompt 


receipt of mail. i 
THE AMERICAN CIRCULAR LOOM COMPANY, Boston, Mass., 


advertises its “X Duct” on a recently mailed card. This duct has a 
copper plating under the zinc coating, a combination which is 
said to be immune against corrosion. 

W. N. MATTHEWS & BROTHER, St. Louis, Mo., have mailed 
to their customers and others interested a card advertising Mat- 
thews guy anchors. The card itself will be accepted by the company 


as payment for freight on a trial order of anchors. 

THE GENERAL VEHICLE COMPANY, Long Island City, N. 
Y., includes an article on electric commercial vehicles in St. Louis 
in the February number of klec-/'ricks. Some of the trucks illus- 
trated in this issue are provided with electric winches. 

THE SANGAMO ELECTRIC COMPANY, Springfield, Il., is 
distributing Bulletin No. 20, giving full description of its mercury 
flotation watthour meters. Considerable information is given on 
the theory of operation, methods of making adjustments, etc. 

THE NATIONAL [NDIA RUBBER COMPANY, Bristol, Conn., 
on March 1 opened a western office in the Peoples Gas Building, 
Chicago, Ill. P. F. Lyons, formerly western agent for the company 
has assumed the duties of manager of the western territory with 


headquarters at Chicago. 
THE SOLDERALL COMPANY, 143 Liberty Street, New York, 
N. Y. is supplying dealers with “solderall” in collapsible tubes. 
It consists of finely pulverized solder combined with a special flux 
in a paste. Being non-corrosive. convenient to handle and always 


ready, it is coming into general favor. 

THE PLATT IRON WORKS COMPANY, Dayton, O., has pub- 
lished three bulletins which will be sent on request to those inter- 
ested. These publications are on the following subjects: ‘“Smith- 
Vaile Boiler Feed Pumps”; “Smith-Vaile Air Compressors”; and 
“Victor-Francis Turbine Water Wheels.” 

THE GARVIN MACHINE COMPANY. New York, N. Y., has 
prepared a wall hanger giving a list of decimal equivalents for the 
use of engineers, manufacturers, architects, ete. The table is 
printed in large type s> as to be legible at a considerable distance. 
These hangers will be mailed upon request to those interested. 

THE PACIFIC ELECTRIC HEATING COMPANY, Ontario, 
Cal., advances a number of valuable suggestions, in the February 
number of Hot Points, for introducing heating appliances. A full- 
page advertisement, which is to appear in the Saturday Frening Post 
of March 11, has been reproduced in the issue for the benefit of 
Hotpoint salesmen and agents. 

THE TRIUMPH ELECTRIC COMPANY, Cincinnati, O., reports 
a number of sales of motors and generators, among which were 
two fifty-horsepower induction motors and thirty-six smaller ma- 
chines to Bishop & Babcock. The Triumph Company has found it 
necessary to work a night shift in order to produce the large 


amount of machinery ordered. 

THE SIMPLEX ELECTRIC HEATING COMPANY, Cambridge, 
Mass., includes, in a recently published bulletin on electric heating, 
a number of good points relating to the cost of operating its elec- 
tric heaters and the time which these devices save. There are 
a number of illustrations, each being accompanied by a descrip- 
tion, with prices, specifications, etc. Besides the usual flatirons, 
chafing dishes and other small devices, there are also electric 
ranges, baking Ovens and more expensive pieces of apparatus. 

THE MORRIS IRON COMPANY, New York, N. Y., announces 
that its plant at Frederick, Md., is being greatly enlarged in order 
to meet demands occasioned by the spread of outdoor lighting 
throughout the country. The company’s standard fixtures are also 
undergoing a radical development. especially where wooden poles 
are replaced by those of iron. When the altering new plant of the 
concern is finished it will be the largest one in the country 
equipped for the manufacture of ornamental lighting posts, poles, 


brackets and specialties. 
THE WESTINGHOUSE ELECTRIC & MANUFACTURING 
COMPANY has just issued sections 804, 805 and 806 of its detai’ 
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catalog. The new sections describe the complete line of insulating 
materials recently placed upon the market by this company. The 
lines described include treated and untreated cloths and papers 
for insulating purposes, and insulating and soldering fluid, in- 
cluding shellacs, varnishes, soldering acids, soldering paste, glue, 
cement, ete. A catalog section has also been issued on type S and 
SA, distributing transformers which are designed for light and 
power service up to 3,800 volts. 

THE SOUTHERN-WESCO SUPPLY COMPANY, Birmingham, 
Ala., announces an increase in stock from $30,000 to $50,000. At 
the same time John D. Turner. formerly of Atlanta, takes charge 
of the credit department of the company. Exceptionally good 
business is stated to be the reason of the stock increase. The 
present officers of the concern are: Oscar C. Turner, president; 
Rogers V. Scudder, vice-president: William M. Bowles, secretary. 
and J. D. Turner, Jr., secretary. To announce the recent changes 
to the local trade there has been a full-page advertisement pub- 
lished in one of the Birmingham papers. 


PETTINGELL-ANDREWS COMPANY, Boston, Mass., includes 
in the February number of Juice an article on the modern illumi- 
nation of interiors. Remarks of David Cromfield, the company’s il- 
luminating engineer and fixture designer, before the New England 
section of the Illuminating Engineering Society form the basis of 
the article. Notes on “Okonite” wires and cables and new shape 
of “Opalux” reflectors appear, as well as some account of the 
“S” series of condulets, Hartford time switches and Macbeth glass- 
ware. The seventh of the series of wiring tables is also published. 
For the convenience of the readers of Juice, an index covering the 
1910 numbers has been mailed with the current issue. 


THE FORT WAYNE ELECTRIC WORKS, Fort Wayne, Ind.. 
describes its 1911 electric fans in Bulletin No. 1126. The line is 
extremely well designed and contains bracket fans, desk fans, fans 
for telephone booths and fans of many other types. As the bul- 
letin is printed on glazed paper and is illustrated with excellent 
half-tone engravings it makes an attractive as well as a valuable 
reference catalog. The company has also published bulletins on 
several other subjects, among which are: Bulletin No. 23, on 
single-phase prepayment induction wattmeter, type K?; Bulletin 
No. 1120. on the type A electric rock drill; and Bulletin No. 1122 
on small motors and their applications. This latter covers types 
SA, SD, GA and GD. 

THE CENTRAL STATION DEVELOPMENT COMPANY, Cleve- 
land, O., announces that a change has recently been made in its 
organization. Leonard J. Botting, secretary, has been appointed 
genera: manager succeeding W. H. Wissing, who will now concen- 


trate his energies on the investigation of successful central-station: 


methods. Mr. Wissing will thus have sufficient time at bis disposal 
to enable him to place in the hands of the clients of the Central 
Station Development Company data pertaining to the results ac- 
complished through the country. Mr. Botting’s long association in 
central-station work, particularly qualifies him for the position of 
general manager of the company. He is rated very highly not 
only as a practical central-station operating man, but as a thor- 
oughly competent engineer fully acquainted with all conditions of 
central-station operation. 


THE VALENTINE-CLARK COMPANY. of 1001 McCormick 
Building, Chicago, announces that on March 15 it will remove ‘its 
general offices to 932 Security Bank Building, Minneapolis. Minn. 
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The .company for twenty years has been identified in the cedar 
trade in Chicago, and recognizing that the successful operation of 
any business depends greatly on the producing end, are making 
this change in order that it may be in closer touch with its 
woods operations. As is generaily known, cedar is practically 
cleaned out of Michigan and certain portions of Wisconsin, and 
in the future ninety per cent of the poles, ties and posts will be 
produced in upper Minnesota and in the West. Northern white- 
cedar poles will be carried in large quantities as usual at the 
Prentice and Green Bay, Wis., yards, the latter yard being par- 
ticularly well located for eastern shipments. 


THE GENERAL ELECTRIC COMPANY. Schenectady, N. Y, 
has devoted Bulletin No. 4787 to the subject of wires and cables. 
Although no prices are given the bulletin contains a considerable 
amount of data. A revised bulletin No. 4791 superseding previous 
bulletin has been issued on “Feeder Voltage Regulators.” The 
bulletin describes the company’s regulators of the induction type 
and switch type, single and polyphase, hand operated and automat- 
ically operated. It contains connection and dimension diagrams., 
together with weights of the various regulators described. Bulletin 
No. 4811 describes drum controllers and supersedes the company’s 
previous bulletins on this subject. In Bulletin No. 4812, are de 
scribed small direct-current generators ranging in capacity from 
one and one fourth to twenty kilowatts, and suitable for lighting 
small plants, hotels, residences, factories. or mills, where the aver- 
age length of the feeder circuits is 400 yards or less. The gen 
erators are provided with sliding bases which facilitate adjustment 
of the belt, and can be installed on the floor. wall, or ceiling. With 
the exception of the one-and-one-fourth-kilowatt generators. all 
of these are provided with commutating poles. so rendering a 
change in position of the brushes with change of load unnecessary. 
This bulletin contains table of ratings. weights and dimensions. 

Bulletin No. 4813, describes an oil-break Switch adapted to 
use on alternating-current series-arec systems for sectionalizing 
feeder systems, cutting in and out transformers. and similar classes 
of service requiring a switch to be operated under load. 


DATES AHEAD. 

Minnesota Electrical Association. Annual convention, St. Paul 
Hotel, St. Paul. Minn.. March 14, 15 and 16. 

National Electric Light Association. Annual meeting of New 
England Section, Edison Building, Boston, Mass., March 17. 

West Virginia Independent Telephone Association. Annual 
convention, Waldo Hotel, Clarksburg, W. Va., March 23 and 24. 

American Supply and Machinery Manufacturers’ Association. 
Annual meeting, Louisville, Ky., April 3. 4 and 5. 

American Electrochemica! Society. Annual meeting. Chemists’ 
Club Building, New York, N. Y., April 6, 7 and 8. 

Missouri Electric Gas, Street Railway and Water Works ASSO- 
ciation. Annual meeting, St. Louis, Mo, April 13, 14 and 15. 

Iowa Electrical Association. Annual meeting, Davenport. Iowa. 
April 19, 20 and 21. 

Southwestern Electrical and Gas Association. Annual conven: 


.tion, Houston, Tex.. April 27-29. 


National Electric Light Association. Annual convention, New 
York City, May 29 to June 2. 
Mississinpi Electric Associatior. Annual convention, Gulfport. 


Miss.. June 20-21. 


RECORD OF ELECTRICAL PATENTS. 


Issued (United States Patent Office) February 21, 1911. 


984.534. MULTIPLE ELECTRIC-LIGHT SWITCH. Guy D. Brook- 
ins and John C. Vetter, Cleveland, Ohio, assignors of one- 
third to Clarence H. Collings, Cleveland, Ohio. Filed April 21, 
1910. A rotatable circular switch member carries an arc-shaped 
contact plate adapted to contact with any number of radially 
placed contacts for multiple circuits. 

984.536. ELECTRIC-LIGHT FIXTURE. Pincus Burger, New York. 
N. Y. Filed Dec. 23, 1910. Comprises means for attaching 
shade holder to a iamp socket and centering it. 

984.538. EDGE SETTER AND FINISHER. Edwin N. Chandler. 
Brockton, Mass., assignor to Simplex Electric Heating Co., Bos- 
ton, Mass. Filed Aug. 11. 1910. Comprises an edge-setting 
tool. a carrier block therefor mounted for vibration, and an 
electric resistance device for heating the block. 

984.547. CENTRAL-ENERGY TELEPHONE SYSTEM. Francis W. 
Dunbar, Chicago, Il.. assignor to Kellogg, Switchboard & Supply 
Co. Filed March 22, 1901.  tneludes a series of relays con- 


nected between the talking circuit and a third conductor asso- 


ciated with the cord circuit. 
984.558. 


in such a way that it is destroyed in the act of removal. 


MOUTHPIECE FOR SOUND-TRANSMITTERS. John 
(Graham. Philadelphia, Pa. Filed April 22, 1910. A light mouth- 
piece is held by resilient arms to the telephone transmitter 


984.559. LIGHTNING-ARRESTER. Edwin R. Harding, Chicago. 
Ill. Filed July 5, 1907. Two parallel coils are wound on lava 
cylinders and connected to the line wires. A carbon evlinder 
conected to ground lies between the two coils. 

984,561. LAMP-RECEPTACLE AND HOLDING MEANS THERE- 
FOR. Herman T. Hochhausen, Brooklyn, N. Y. Filed July 29. 
1907. Renewed July 15, 1910. A wall receptacle is held by 4 
damping ring from rotating in its supporting plate. 

984564. IGNITION-TIMER FOR INTERNAI-COMBUSTION EN- 
GINES. Laurence B. Holt and Arthur B. Clayton, Laconia. 
N. H. Filed Jan. 19, 1910. Revolving in a casing is a rotor 
carrying a plunger which follows a cam path and actuates 
a contact member. 

984,582. ALTERNATING-CURRENT MOTOR. Burton Mc Collum. 
Lawrence, Kans. Filed Dec. 22, 1909. A squirrel-cage rotor 
has short-circuiting rings made of tungsten alloy steel. which 
has high hysteresis resistance and high skin effect at low 


speeds, and relatively lower hysteresis resistance and skip 
effect than iron at high motor speeds. 
984.587. MEANS FOR PREVENTING ACCIDENTS. Albert J 


Meier, Glendale, Mo. Filed Sept. 24. 1909. A magneto is eu 
nected to a punch press so as to warn the operator when t e 
die is depressed. 


sige TS 


March 4, 1911. 
984,603. ELECTRIC WELDING-MACHINE. Lafayette M. Pryor 
and Jesse L. Trapp, Frankfort, Ind. Filed June 3, 1910. The 
secondary of a transformer has its conductors in the form of 
stationary and movable clamps to hold the parts to be welded. 


984,651. CONTROL SYSTEM FOR ELECTRIC MOTORS. Arthur 
C. Eastwood and James F. Schnabel, Cleveland, Ohio, assignors 
to Electric Controller Manufacturing Co., Cleveland, Ohio. Filed 
March 18, 1910. A starting, speed-governing and reversing con- 
troller for a direct-current motor. . 

984,655. COMMUTATOR. Friedrich C. Fischer, Philadelphia, Pa. 
Filed Sept. 8, 1910. A method of repairing, consists in forming 
an incision in the defective part of the commutator and in ap- 
plying a correspondingly shaped insert. 

984,667. STORAGE-BATTERY ATTACHMENT FOR AIRSHIPS. 
John W. Hearst, Oakland, Cal. Filed March 17, 1910. A storage 
battery compartment is detachably secured to an aeroplane. 


984,673. CLOTHES-PRESSING TOOL. Thomas M. House, Weldon, 
N. C. Filed Jan. 12, 1910. A pair of Shear-shaped handles is 


provided with opposed pressing beads, each containing an 


elastic heating element. 
984,677. PLAYING APPARATUS FOR PIANOS AND OTHER 
MUSICAL INSTRUMENTS. John F. Kelly, Pittsfield, Mass. 
Filed May 14, 1908. The tone regulating device is electrically 


controlled. 
984,679. AUTOMATIC ADJUSTABLE HOLDER FOR TELEPHONE 
RECEIVERS. Seward Orton Lancaster, London, Ontario, Can- 
ada. Filed March 14, 1910. An adjustable jazy-tongs support 
is associated with the switch hook so as to hold the receiver 


at the ear. 


984.686. INTERCOMMUNICATING TELEPHONE SYSTEM. Ray 


984.561.—MOTOR CONTROLLER. 


H. Manson, Elyria, Ohio, assignor to Dean Electric Co., Elyria. 
Ohio. Filed May 29, 1907. A main exchange is connected by 
trunk lines to grouss of local intercommunicating substations. 
each group having an attendant at one of its stations. 
984,687. HANGER FOR ELECTRIC LAMPS. Junius Emmett Mayo, 
Belvidere, Ill., assignor to National Sewing Machine Co.. Bel- 
videre, IIl. Filed Jan. 28, 1907. The rising and lowering of 
the lamp actuates a plunger which makes and breaks the lamp 


circuit. 
984,703. PROCESS OF MAKING SULPHURIC ACID AND ELEC- 
TROLYTIC IRON. Alexander S. Ramage, Detroit, Mich., as- 
signor, to National Tube Co., Pittsburg, Pa. Filed Jan. 9, 1909. 
Renewed July 14, 1910. Consists in dissolving a ferric ore in 
sulphuric acid, reducing the ferric sulphuric to ferrous sulphate 
by sulphuric dioxide, electrolyzing the resulting solution in cell 
provided with a diaphragm and an insoluble anode, and depolar- 
izing the anode by sulphuric dioxide while maintaining the elec- 
trolyte in the region of the cathode substantially free from 


sulphur dioxide. 
984,707. VAPOR ELECTRIC APPARATUS. Max von Reckling- 
hausen, New York, N. Y. assignor to Cooper Hewitt Electric 
Co. Filed Nov. 10. 1903. A mercury-vapor tube is supported 
from a horizontal bar and arranzed to be rotated in starting. 


984,712. TROLLEY-RESTORER. Wiliam H. Stebbins, Jr., Buffalo. 
N. Y. Filed Jan. 14, 1910. Is operated by compressed air. 
984.719. METHOD OF ELECTRIC WELDING. Elihu Thomson. 
Swampscott, Mass., assignor to Thomson Electric We'ding Co.. 
Lynn, Mass. Filed July 10, 1909. The method of joining the 
Component parts of a metal structure without change of di- 
mension consists in fixing the parts in place in their ulti- 
mate relative position, wedging metal adapted to bi come plastic 
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by heat into a space between the parts at their meeting por- 
tions and passing heating electric current from one part to 


the other. 
984,738. ANTI-INDUCTION APPARATUS FOR TELEPHONE SYS. 
TEMS. Albert Barrett and William Condon, Kansas City, Mo. 
Filed Dec. 28, 1908. Combines with a main circuit having a 
ground return and two branches, inductively related to each 
other but not to the main circuit, is a variable low resistance 
transmitter in the main circuit, and a telephone receiver in 


one branch. 

984,748. ELECTROMAGNETIC APPARATUS. John P. Coleman, 

New York, N. Y., assignor to Union Switch & Signal Co., Swiss- 
vale, Pa. Filed Nov. 2, 1910. A signal operating coil, has two 
E-shaped armatures pivoted at the lower corner. One is ar- 
ranged so that its motion closes both armatures and the other 
so that it holds them closed. 

984,759. SWITCH AND FUSE SUPPORT AND COVER. William 
J. Gibbons, Philadelphia, Pa. Filed July 2, 1910. Has a porce- 
lain base to which the switch and fuse terminals are secured. 
The cover has recesses and walls to fit around these parts 
and separate them, and permit circulation of air about them. 

984,760. PROCESS FOR PRODUCING ARTICLES BY ELECTRO. 

DEPOSITION. Frank Irons Gibbs, Birmingham, England. Filed 
Sept. 23, 1909. The process of forming metallic articles with 
a bright polished surface consists in electro-depositing metal 
onto a glazed metallic surface of a pottery-ware or glass 
model and subsequently removing the model from the deposit. 

984.762. APPARATUS FOR RECEIVING ELECTRO-MAGNETIC 
WAVES. Francis A. Hart, New York, N. Y. Filed May 6, 1910. 
There are two alternative paths from the antenna to the ground. 
one containing an inductance and capacity and the other having 
two variable inductances and a capacity. 


USN. ELECTRIC HAMMER, 


AUTOMATIC TROLLEY-POLE. James W. Lang. Los 


984,767. 
Raising and lowering of 


Angeles, Cal. Filed Aug, 11, 1909. 
the pole is performed pneumatically. 

984.769. ELECTROCHEMICAL PRODUCTION OF PHOSPHATIC 

FIRTILIZERS. Giorgio Levi, Rome, Italy. Filed Aug. 14, 
1909. Consists in heating in an electric furnace natural tricalcic 
phosphate, silica in sufficient quantity to displace all the » os 
phoric anhydride, anhydrous sodium sulphate, and oxide ot 
cobalt, and maintaining the heating of the ‘nas: peti I the 
phosphoric anhydride has been separated and the residue con- 
sists of Saxony blue. 

984,771. OUTLET-BOX. Norman Marshall, Newton, Mass., assiguor 
to Arrow Electric Co., Hartford, Conn. Filed June 1, 1909. Has 
four openings for wires and two crossed conductor bars 
mountcd on an insuluting base so as to have the two contact 
terminals at the end of each bar opposite an opening. 

944,802. INSULATED METAL CROSS-TIE. Alva C. Dinkey. Pitts- 
burg, Pa. Filed Sept. 26, 1908. Has a substantial l-beam 
shaped cross section composed of several parts insulated from 
each cther but mechanicaily connected. 

84.842, APPARATUS FOR OBTAINING PRECIOUS METALS 
John R. Parks, Spokane, Wash. Filed June 24. 1907. Consists 
of a number of electrolytic extraction pans at different levels 
and connected together in series and parallel. Each pan has 


a fixed cathode and a removable ancde. 
954,902. PULL-SWITCH. Gilbert W. Goodbridge, Bridgeport. Conn.. 
assignor to Bryant Electric Co., Bridgeport, Conn. Filed Dec. 
14, 1910. In a chain rail for pull switches, means acting on an 
adjacent ball to hold the end ball of the chain in its socket. 


984.905. PROCESS AND APPARATUS FOR THE ELECTROLYT- 
James Green- 


IC DECOMPOSITION OF ALKALINE SALTS. 
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ne MEANS OF ELECTR n DISO N a Each 28 1910. Consists ape rat je fusible element arranged so it can be 
oat on ammonia to a mixio ae secured between two terminal plugs that are screwed to the 


dorf, near Berlin, 
i mall amount of gaseous ah 
in ae oxygen and nitrogen, an subjecting the mixture thus 
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ELEPHONE SYSTEM. Oscar M. Leich, 5 ; 
ae to Cracraft-Leich Electric Co. Filed Nov. 13, 71909. A 


sig 
SYSTEM. Jay Gordon Mit- 


magneto system. 
984,958. TELEPHONE-EXCHANG l 

í land, Obio, assignor to North Electric Company. 
che a Ohi 909. Relates to the signaling 


Cleveland, Ohio. Filed July 15, 1 
between the A and B operators. 
FOR METALLURGICAL 


helm Rodenhauser, Volklingen, Germany, assignor to Grindal 
Filed Nov. 3, 1908. An elec- 


Kjellin Co., London. England. 

tric furnace has main electrodes for heating the charge and an 
auxiliary circuit pelow the surface of the charge for supply- 
ing heat uniformly 


984,984. ELECTRIC HAMMER. Hilary F. Whalton, Key West. 
onsists of two pairs of electromag- 


Fla. Filed May 96, 1910. C 
nets, the lower stationary and the upper reciprocable. To 
the upper is secured a hammer shaft. Attractions of the mag- 


PURPOSES. Wil- 


985.109.—_ VOLTAGI: REGULATOR. 


nets on closing the circuit actuates th 

eee a ) e hammer: on breakin 

na spiral spring forces the upper magnet and pe 

ee R SELF-INDCTION COIL. Allyne Clark Hov 
Seale fe paring of thirty one-hundredths to W It a 
eho oc a ae! one-hundredths to Herman S. Heymann. 
anette is 3 : Oct. 20, 1909. A coil is mounted over i 
$ ped iron core so that it can be raised ed 

y means of a screw. D 


985,011. a 
a oo STARTER. Charles E. Daniels and E 
cludes 8 cNichols, Atchison, Kans. Filed Dec. 27, 1 es 
: separate circuit closers and auxiliary means oe 
ng them for initial ignition. eans for opera- 


985,018. BATTERY LAMP-SO 
“SOCKET. George N i 
ia eA aret de Lopen C. Brown. Washington DC 
, . e socket ha i a aA 
to eae the carbon terminal of a ary cell Eanes ie 
onnect to the zinc binding post. ene ee 


985,021. ANTISEPTIC TELE 
PHONE-MOUTHPIE a1} 
o, aa and Louis E. Boukofsky oe Patines M. 
a ein, San Francisco, Cal. Filed Aug O M. 
aoh v an antiseptic liquid and for absorbent 910. A 
ed to the inner end of the mouthpiece cotton is 


985,024. TELEPHONE CURRENT 
-SELECT 
oe faa Ne Christopher ge Pacers 
roe TRT, Geo. H. Calkins, Buffalo, N. Y., George R Arthur 
Se a . Morrison, Jr., Rochester, N. Y., and Harold F. Don 
ay 5, 1908. In series with the bell is a resi . Hayes. 
composed of argentite which has a negative t esistanee unit 
efficient and therefore has a high resistance at Sae Da 
permits a heavy current to flow when the E A E E 
alsed. 


985.029. COMBINED HOSE-REEL, AU 
í ; TOMATI 
ag AND FIRE ALARM. Adolph A oe on BUEP 
ash., Filed Feb. 8, 1910. When the reel is r tate m 
automatically opened, admitting water to th otated a valve is 
same time closing an alarm circuit e hose and at the 


end caps of the casing. | 
985,083. ELECTRIC FURNACE. Eug 
land. : 


of electrodes, two 
n the electrodes to spread the arc 
hamber between the 


ene Wassmer, London, Eng: 
c chamber, a pair 


betwee 
separate jets Or flames, and a reaction c 
grids. 
Benjamin Wolhauppter. New 


985,092. INSULATED RAIL-JOINT. 
i] Joint Co.. New York, N. Y. Filed 


York, N. Y., assignor to Ra ! 
June 18, 1907. Has a separate base plate and auxiliary side 


rail insulated from the main rails. 

985,101. PUSH-BUTTON. Charles Auth, New York, N. Y. Filed 
Dec. 18, 1909. The stem of the button completes the circuit 
between two spring contact members. 

985,109. AUTOMATIC VOLTAGE-REGULATOR. George A. Burn- 
ham, Essex, Mass., assignor to Sarab B. Condit, Jr., Boston. 
Mass. Filed Aug. 23, 1909.. Associated with the field circuit 
of a generator is a compression resistance member, means for 
rapidly fluctuating the resistance thereof, and automatic means 
for intermittingly changing the resistance. 


PATENTS THAT HAVE EXPIRED. 


Following is a list of the electrical patents (issued by the 


United States Patent Office) that expired February 27: 
George Kirkegaard, Brooklyn, 


Loca ELECTRIC ARC LAMP. 
515,366. ELECTRICAL RAILWAY SIGNAL. Henry V. Riley and 


ae oe SEEE Baltimore, Md. 
374. ELECTRICAL CONT ) 
S nd, Ohio. OLLES 
386. DYNAMO- 
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: many. i ME. Rudolf Schomburg, Berlin, Ger- 
15,465. ELECTR 
NT ICAL GLOW-LAMP. Herbert Cottrell, Newark. 
5,467. ARMATURE F 
„a Eiitsche, Berlin, Ge FON ELECTRIC MACHINES. Wlademar 
473. ULATOR FOR CONTINU 
OUS- | 
ae es Oe eis 
15,484. SOCKET FO ; 
i New ais Cae R INCANDESCENT LAMPS. Louis Stirn. 
Ə ; . D 
515,503 SAUXILIAI RY BATTERY. Leslie B. Rowley, Ashland, WS 
Ta RY FIRE-ALARM TELEGRAPH SYSTEM. Jo 
515,531 SWITCH AND IRC OED = 
Sl. CIRCUIT F Dy 
ee TPED T O'Connell, Chicago, si TELEPHONE-EXCHANGES. 
Dea o UIT ELECTRIC RAILWAY. Joseph A à 
. Butler, New York, N. Y. p . Cassidy, an 


Elmer A. Sperry, Cleve 


John O. Dahlgren, Boston. 


Julius Meyer, New 


515,589. SIGNALING 

? t APPARATUS. a 

ate rane ner Ricca. ci D. Kleinsteuber and 
. . t EN ?, a 

__, South Panekan. ST DAMP SOCKET. Rufus C. Nourse. 

515.613. CURRENT-COLLECTOR FOR DYNAMOS. Charles R. 


Roberts, Addison, P 
515,638. yom 
NGA ELECTRIC rane SYSTEM FOR RAILWAY CROSS- 
515,648. TOMATI EEE TR Port Chester, N. Y. 
oe ul P. Breese. New in PAILWAY SIGNAL SYSTEM. 
Be apy ey ee ELECTRICALLY HEATING OR 
515,654. ELECTRIC ore eae L. Coffin, Detroit, Mich. 
Tl. «WAY. Benjamin F. Comstock, Decatur, 
515,665. SIGNALING 
B N Y. NG APPARATUS. James W. English, New York, 
515,693. 7 
Eo ELECTRIC HEATER. Samye E. Nutting, Chicago, Ill. 
Harrison M. Browning. a Ma Thomas J. Houck an? 
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A NEW ELECTRIC-VEHICLE CAMPAIGN. 

On other pages of this issue we report a meeting which 
was held in Boston last week under the auspices of the Bos- 
ton Edison Electric Illuminating Company. This company 
has inaugurated a campaign of education looking to in- 
creasing the use of electric vehicles in the 500 square miles 
of territory covered by its network of distribution. A con- 
siderable investment has already been made in electric ve- 
hieles, displacing horse-drawn and _ gasoline-engine-driven 
equipment. Various other large sums will be appropriated 
for carrying on this work along lines which will be dic- 
tated by careful analysis of the type of apparatus available 
and the practical requirements to be met in satisfying local 
conditions. 

The manufacturers of electrical storage batteries and the 
builders of electric vehicles have for a long time been hard 
at work trying to interest the managers of central stations 
in the matter of going after the business of charging stor- 
age batteries for driving electric vehicles during the off- 
peak hours. It has been pointed out that this is a most de- 
sirable load and that if properly controlled so low a rate 
could be made that the use of the electric vehicle would be 
greatly stimulated, because, at once, the bugbear of high 
cost of operation would be removed. 

The Boston Edison Company is going to try this thing 
out on a very comprehensive scale. The vehicles are avail- 


able, the batteries are all right, and the motors will do 


whatever is required of them. One of the most progressive 


central-station managements in the world has indicated its 
faith in the electric vehicle. Any half-hearted support 
given to this by the manufacturers of electric vehicles 
throughout the country will contribute to their everlasting 


The greatest opportunity ever opened up 
It is 


condemnation. 
to the electric-vehicle manufacturers is now at hand. 
for them to take advantage of the lead made by the Boston 
Edison Company and get actively to work with central sta- 
tions in other parts of the country so that there may be a 


universal acceleration of the movement rather than an 


apathetic waiting to see whether the local institution will 
pan out. The Boston program is going to be successful, be- 
cause it is founded in faith, and the resources upon which it 
will draw will insure its success. And whatever benefit the 
Boston Company may derive will accrue in greater measure 


to the other elements in the enterprise. 
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ELECTRIC FANS FOR 1911. 


There will be found in this issue detailed descriptions of 
the salient features of electric fans offered by many of the 
manufacturers for the season of 1911. While there have 
been no radical changes in electrical or mechanical con- 
struction, a comparison of this year’s offerings with the 
fans of previous seasons will indicate refinements of de- 
sign, increased ruggedness and greater flexibility. 

The latter two improvements are significant, inasmuch 
as the use of the electric fan is becoming greatly extended 
and its period of service not limited to the hot summer 
months. In fact it has been pointed out that the fan can 
really serve a greater variety of useful purposes in the 
average room during the winter than during the summer, 
for the prime function of any fan is air-moving and this is 
as essential to a properly heated and ventilated room as it 
is to the cooling effect produced in the hot weather. In 
connection with furnaces an electric fan will furnish the 
requisite draft for sections of risers not drawing well and 
thus provide a uniform distribution of heat. 
invaluable for miscellaneous drying purposes, in the home, 


Fans are also 
during any season. In stores the annoying coating of frost 
on show windows can be eliminated by warming the pane 
by means of an electric fan. In assembly halls, theaters, 
ete., the fan is a very valuable feature of the ventilating 
system as is the case also in large kitchens, foundries, and 
other heat-generating work-rooms. These are just a few of 
the many uses of the electric fan. 

The manufacturers, anticipating the increased and varied 
service to which the fan is being applied, have made ade- 
quate provision in the designs for 1911, and it is therefore 
incumbent upon central stations in the coming fan cam- 
paign to impress their customers with the all-year value of 
the fan and thus, incidentally, stimulate current consump- 


tion. 


INDIVIDUAL MOTOR DRIVES FOR SILK MACHINERY. 


A eonspicuous development in the textile field within 
the past few years is the application of the individual elec- 
tric drive to the machinery of the silk industry. While in 
some respects the use of electric power in this branch of 
textile work presents similar problems to motor applications 
in cotton and woolen mills, the extremely valuable nature 
of the material in process in silk mills renders electric driv- 
ing relatively more efficient than in the more familiar textile 
services. On account of the large investment in stock pass- 
ing through the mill, it is of supreme importance to force 
production to the top notch of speed; to keep the preparatory 
machinery as fully occupied as possible, and above all, to 
secure the maximum rate of production from the silk looms. 
The weaving machinery is the dividend-earning portion of 
a silk plant, and the benefits of placing the motor directly on 
the loom are striking. The importance of avoiding damage 
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to the goods from oil and dirt is so great that even if the 
individual motor drive did not increase the rate of produe- 
tion from five to ten per cent, it would be desirable to install 
it on account of the insurance it affords against injury to 
the material from foreign matter thrown off from belts and 
shafting. 

The steadiness of speed resulting from the individual 
loom drive results in the practical elimination of broken 
warp ends and broken picker sticks, with the substantial 
decreasing of weaves of second quality. Tests recently made 
in a mechanical weave shop showed one per cent variation 
in the shaft speed at the end nearest the motive power and 
six per cent variation at the other end of the shafting, 300 
feet away. This was due to the torsion stress transmitted 
by uneven loads through the belts, which results in irregu- 
larities leading to broken threads and imperfect production. 
Electric driving obviates these troubles and gives approxi- 
mately constant speed at the individual loom. The direct 
application of power and the proper balancing of the work 
result in greater production for a given consumption of 
power, which, however, is less important than the acceler- 
ation of the manufacturing rate with a given investment in 
equipment and raw material. Group driving of looms by 
electrical methods is only a partial solution of the problem. 
It is often acceptably used in changing over old mills from 
mechanical to electrical drive for the reason that the transi- 
tion is more easily made in this way, and generally at less 
expense. Group driving does away with many belts from 
the main lines of shafting, reduces the friction losses, subdi- 
vides the driving power into sections independent of one 
another, limits the effect of trouble to any one section, and 
increases the production above what is possible with a purely 
mechanical drive. Placing the motors directly on the looms, 
however, raises the production rate to the highest point con- 
sistent with the design of the machinery and the quality of 
goods being woven. With gear or silent-chain driving no slip 
occurs, whereas, even with the few belts needed in a group 
installation, there is some opportunity for sags in speed and 
irregularities due to shafting or pulleys getting out of line. 

Motors used on the individual driving of silk looms arè 
specially designed for such service, and it is especially im- 
portant to have sufficient capacity to start the loom quickly. 
with a sharp, clean pick, throwing the shuttle full across the 
loom and also forcing the filling thread back against the 
A slip gear 


or friction clutch is provided in the drive, so that the motor 


weave so that no marks will oceur in the cloth. 


will be disconnected from the loom and usually from the 
power circuit as well, in case the loom shuttle fails to get 
into the box. This is a very important point to present to 
the silk manufacturer, since frequently textile men, not real- 
izing that the motor is readily arranged for automatic dis- 
connection from the loom the instant the latter stops, have 
expressed the opinion that the direct gearing of the motor 
means a too rigid construction. The normal operation of 4 
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silk loom often means twenty-five or thirty stops per hour 
for changing the shuttle, and with the individual drive it is 
possible to utilize the momentum of the motor and gear in 
making a quick start, since the time required for changing 
the shuttle is seldom much over five seconds, and although 
the power is cut off from the motor the instant the loom 
mechanism comes to rest, the speed of the motor and gear 
may not fall below fifty per cent of normal. The saving in 
time is material in the course of a year in a large factory. 
The nominal speed of the loom run by a direct-connected 
motor may remain the same as in the mechanical drive, but 
the actual speed is constant within one per cent in most cases 
where separate motors are provided, compared with varia- 
tions of five or ten per cent by actual test in the speed of 
belt-driven looms. 

The power requirements of silk looms at present are 
about one-half horsepower, with the use of a three-fourths- 
horsepower motor on most box looms, and a motor of one 
horsepower on velvet and plush looms. The power require- 
ments of ribbon looms, taking narrower stock, are usually 
met by a one-fourth to one-half-horsepower motor, while for 
elastic-loom work a three-fourths-horsepower installation 1s 
common. Warping machines take from one-fourth horse- 
power when warping, to a maximum of 1.20 horsepower 
when beaming, for less than 20,000 ends; and where 30,000 


or 40,000 ends are involved, a 1.5-horsepower motor gives 


much better service. The business is desirable from the cen- 


tral-station point of view, since in a good-sized plant the load 
is sustained over long periods, with many machines con- 
cerned. The warping process alone requires from four to 
six days. High-speed motors are preferable for most silk- 


machinery service, on account of their improved efficiency 


and better power-factor. The induction motor has become 


practically standard for such work on account of its con- 
stant-speed characteristics and its great simplicity of design 
and operating reliability. | Not the least advantage of the 
individual drive for silk plants is the ease with which it may 
be installed in sections, enabling the manufacturer to test 
the actual benefits of the method on a comparatively small 


initial investment. 


— 


THE ARCHITECTURE OF POWER PLANTS. 

The architecture of most central stations and other 
power plants in this country, if they may be said to have 
any architecture, is of a purely utilitarian stvle. Most strue- 
tures of this kind are erected without regard to beauty or 
harmonious relation to their surroundings, but with a purely 
engineering idea of providing the equipment with an in- 
closing wall and a roof. The result is that many buildings 
of this character are an eyesore to their respective neighbor- 
hoods, whereas a slight consideration in advance of the ex- 
ternal appearance of the building might with very little ex- 
pense add greatly to the general effect. In Europe a great 
many of the power stations, like theaters and other public- 
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utility buildings, are built and controlled by the govern- 
ment, with the result that they serve not only for utilitarian 
purposes but as objects of architectural beauty. 

An excellent example of this is shown on page 471 of 
this issue, where the transformer station at Neuhausen is 
illustrated. This structure differs from the usual station 
in this country by being combined with the residence of 
the operator, but it cannot be claimed that this is the only 
reason for considering the external appearance of the struc- 
ture, since it is general in European governmental under- 


takings, as in this country, to erect buildings which will be 


a credit to the community. While it is seldom that the 


surroundings can be controlled as is the case in this instance, 
nevertheless the building itself could often be made an at- 
tractive one instead of a hideous one. In this case the tower 
forms a very convenient point for bringing in the high- 
tension lines and the protective apparatus and switchgear 


are located here. The transformers and other station appar- 


atus are located on the floor below and the low-tension lines 


come out at the lower level. The tower not only serves to 


add to the appearance of the structure, but is also well 
suited to utilitarian purposes. 

There are some central-station companies in this coun- 
try who employ architects when erecting new quarters, and 
consequently secure some attention to the appearance of 


their buildings, but this must be regarded as an exception 


rather than a rule. A little more attention to architecture, 


breaking up the hard, straight outlines which are found in 
most buildings of this character, might add sufficiently to 
their appearance to make them a credit and an attraction 
in the local community. If to this could be added the elim- 
ination of smoke, the power station might be generally con- 
sidered as adding to, rather than detracting from, the de- 


sirability of its neighborhood, not only for business but even 


for residence purposes. It would be well for central-station 


companies to bear these considerations in mind. 


THE INTERNATIONAL CONGRESS AT TURIN. 

In connection with the International Exposition of In- 
dustry and Labor which is to be held at Turin during the 
coming summer, there is to be an International Congress of 


the Applications of Electricity, whose sessions are to be held 


from September 9 to 20. Addresses covering all the more 


important topics in this field will be delivered by invitation 


by men prominent in the industry. There will, however, be 


opportunity for the presentation of other papers by those 
Who have matter of value to offer, and all American electri- 
eal engineers who ean do so should attend, and in any case 


become members of the Congress. The printed transactions 


will form a valuable addition to the literature of the subject, 
and chronicle the state of the art at the present time. An 
announcement regarding the Congress will be found upon 


another page. 
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Automobile Show at Boston. 

The Boston Automobile Show threw 
open its doors to the publie on Satur- 
day evening, March 4. The Mechanics 
Building and Horticultural Hall were 
thrown together, and every foot of 
space was occupied. 

Electrice vehicles and electric trucks 
made an excellent showing, and space 
was taken by the Waverly Electric, 
Detroit Electric, General Vehicle Com- 
pany, Studebaker Brothers Company, 
and others. The General Vehicle Com- 
pany showed a number of its latest 
models of electric trucks and delivery 
wagons, which received a great deal of 
attention from all visitors interested in 
the commercial use of electric vehicles. 

The new victoria-phaeton exhibited 
by the Studebaker Brothers Company 
attracted much favorable comment. It 
is about the latest word in electric 
pleasure vehicles, and is beautifully up- 
holstered and strongly built. It has a 
seating capacity of four, which, com- 
bined with its low price, is destined to 
make it one of the most popular prod- 
ucts of this long established house. 

The Electric Storage Battery Com- 
pany, of Philadelphia ; National Carbon 
Company, of Cleveland; Joseph Dixon 
Crucible Company, of Jersey ‘City ; and 
C. F. Splitdorf, of New York, also had 
headquarters at the show and exhib- 
ited their various products. 

——_—__>--o___ 

Federal Government Institutes Test 
Suits Against Manufacturers of 
Incandescent Lamps. 

Announcement is made that the Fed- 
eral Department of Justice has filed 
suit against thirty-five companies en- 
gaged in the manufacture of incandes- 
cent electric lamps. The General Elec- 
tric Company, of Schenectady, the Na- 
tional Electric Lamp Company, of 
Cleveland, and the Westinghouse Lamp 
Company are named as the principal 
defendants in a suit which was filed at 
Cleveland, O., on March 3. 

It is understood that the case is more 
or less in the nature of a test case, the 
courts to be called upon to decide 
whether the laws under which the com- 
panies are enjoying a patent monopoly 
will hold good. 

It is known that the lamp manufac- 
turers have for a long time been pre- 
paring to meet this issue with the Gov- 
erminent and it is expected that a basis 
for a prompt adjustment will be made 
without prolonged litigation. 


The companies named as defendants 
in the suit filed at Cleveland are Gen- 
eral Electric Company of New York, 
Westinghouse Electric & Manufactur- 
ing Company of Pennsylvania, West- 
inghouse Lamp Company of Pennsy]- 
vania, National Electric Lamp Company 
of New Jersey, Aetna Electric Com- 
pany of New York, the American Elec- 
tric Lamp Company of New York, the 
Banner Electric Company of Ohio, the 
Brilliant Electric Company of Ohio, the 
Bryan-Marsh Company of New York, 
the Buckeye Electric Company of Ohio, 
the Capital-Electric Company of Colo- 
rado, the Colonial Electric Company of 
Olio, the Columbia Incandescent Lamp 
Company of Missouri, the Economy 
Electrie Company of Ohio, the Fostoria 
Incandescent Lamp Company of West 
Virginia, the Franklin Electric Manu- 
facturing Company of Connecticut, the 
General Incandescent Lamp Company 
of Ohio, the Independent Incandescent 
Lamp Company of Missouri, the Ken- 
tucky Electrical Company of Kentucky, 
the Liberty Electric Manufacturing 
Company of Pennsylvania, the Munder 
Electrice Company of Maine, the New 
York and Ohio Company of West Vir- 
ginia, the Shelby Electric Company of 
Ohio, the Standard Electrical Manufac- 
turing Company of Ohio, the Sterling 
Electrical Manufacturing Company of 
Ohio, the Sunbeam Incandescent Lamp 
Company of New Jersey, the Warren 
Electric and Specialty Company of 
Ohio, Howard Gilmore and William 
Gilmore of Boston, trading as the Gil- 
more Electrice Company of Massaechu- 
setts, the York Electric and Machine 
Company, Elmer F. Dwyer of Lynn, 
Mass., trading as the Dwver Machine 
Company, the Corning Glass Works of 
New York, the Fostoria Bulb and Bot- 
tle Company of Ohio, the Libbey Glass 
Company of Olio, the Phoenix Glass 
Company of West Virginia, and the 
Providence Gas Burner Company of 
Rhode Island. 

Association of Railway Electrical En- 
gineers. 

The next convention of the Associa- 
tion of Railway Electrical Engineers 
will be held at the La Salle Hotel, Chì- 
cago, November 6-10. Arrangements 
are being made for a comprehensive 
and interesting programme, and there 
will be an exposition of railway eleetri- 
eal apparatus oecupyving the entire top 
floor of the hotel. 
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Minnesota Electrical Convention. 

The fourth annual convention of the 
Minnesota Electrical Association will 
be held at the St. Paul Hotel, St. Paul, 
March 14, 15, and 16. The entertain- 
ment features include a vaudeville en- 
tertainment and lunch at the New Nor- 
den Club on Wednesday evening, and 
a sight-seeing trip in tHe afternoon. 
An inspection trip will be made to 
electrical plants and through the sand- 
rock tunnel of the St. Paul Gas Light 
Company, sixty feet below the busi- 
ness district of the city. 

A preliminary program of papers to 
be read at the meeting was given in 
our issue of February 25. The follow- 
ing have since been added: ‘‘ Window 
and Sign Lighting” by T. R. Willmer- 
scheid of the Western Display Com- 
pany; “‘Sales Departments for Cities 
up to 9,000,’’ by Samuel Kahn of Far- 
go, N. D.; “Insurance,” by R. Daniels; 
‘“Day Load for Central Stations,” by 
E. Street, of the Northern Heating 
& Electric Company, St. Paul. 
Prof. George D. Shepardson of the 
University of Minnesota, will deliver 
a lecture upon ‘‘The Elementary Theo- 
ry of Alternating-Current Motors,” 
with demonstrations. 

Arrangements are being made to en- 
tertain 300 delegates, and everything 
points to a very suecessful convention. 
The sessions will be held in the sun 
parlor of the roof garden at the St. 
Paul Hotel. 


—eo 


Joint Meeting by Telephone. 

Through the eourtesy of the Ameri- 
can Telephone & Telegraph Company 
the Ad Clubs of Buffalo and Rochester, 
N. Y., on February 25 held a joint meet- 
ing by telephone, the actual meetings 
being held simultaneously in their re- 
spective cities. Each member of the 
two clubs was provided with a tele- 
phone so he could hear all that was said 
at the meeting at the other end of the 
line. 


-e 


Examination for Engineer-Physicist. 

On March 31 the United States Civil 
Service Commission will hold an exam- 
ination to secure eligibles for the posi- 
tion of engineer-physicist and associate 
engineer-physicist in the Bureau of 
Standards, Washington, D. C. Those 
interested should apply to the Civil 
Service Commission or the secretary ol 
any board of examiners for examina- 
tion Form 1312. 
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W. H. Blood, Jr. 


Quite a few years ago several enter- 


prising carriage makers placed on the 
streets of two or three of our larger 


cities a few types of horseless vehicles 


propelled by electric motors, taking en- 
ergy from storage batteries. 
before the time of the high-powered, 
beautifully constructed gasoline ear, 
possibly the only rival being at that 
time the well-known Daimler motor. A 
great future was predicted for the elec- 
tric vehicle and, in fact, a great many 
horseless carriages of this 
type were sold. Owing to 
transmission troubles, bat- 
tery difficulties, and the fact 
that the horseless vehicle 
was regarded then more or 
less as a fad and was noi 
backed up by heavy adver- 
tising Campaigns and conse- 
quent development, the de- 
mand rather died away, and 
the electric-earriage business 
Was in a quiescent state for 
some time. 

Within the last two or 
three years there has been a 
renascence of the electric 
vehicle. It may be said to 
the eredit of the manufac- 
turers of electric vehicles 
that they have done a great 
work in developing the 
beautiful models that are 
now available, and in carry- 
ing on the extensive cam- 
paigns in popular maga- 
zines. But without doubt 
the greatest credit belongs 
to those manufacturers of 
storage batteries who have 
had courage to expend large 
amounts of money in inter- 
esting the central station in 
the electric vehicle and who 
have had the faith in their product 
that has moved the mountain of apathy 
and skepticism and brought around a 
new demand for this matehless vehi- 
cle, a demand, by the way, which is 
being permanized through the intelli- 
gent efforts now being directed toward 
increasing the public interest in the 
electric carriage. 

On other pages of this issue a report 
Is presented of the remarkable meeting 
conducted by the Edison Illuminating 
Company of Boston, when the an- 
nouncement was made of the inaugura- 
tion of an extraordinary campaign of 


This was 


education looking to the more general 
introduction of the electric vehicle. 
Initiated under such auspices, the 
movement has already gained great 
headway and among the strong auxil- 
laries which are called upon to sup- 
port the movement is the Electric 
Vehicle Association of America. This 
organization is supported by the oper- 
ating managers of the leading electric 
vehicle manufacturers, central-station 


men, and manufacturers of electric 


storage batteries. The president of the 


W. H. BLOOD, JR., 
President Electric Vehicle Association of America. 


organization is W. I. Blood, Jr., whose 
pertrait adorns this page. 

Mr. Blood is a native of Boston, 
Mass., and was born about forty-five 
years ago. He was educated in the 
schools of Newton, Mass., and later 
took up a course in electrical engineer- 
ing in Massachusetts Institute of Tech- 
nology, from which he graduated in 
1888. He then entered the Lynn 
Works of the Thomson-Houston Elev- 
tric Company, later on going to the 
old Northwest Thomson-Houston Com- 
pany in St. Paul, Minn. After that he 
was for six years in the contracting 
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business in Kansas City, erecting light- 
ing, railway and water works plants. 
Since 1897 he has been connected with 
the Stone & Webster Corporation. In 
1905, Mr. Blood was elected president 
of the National Electric Light Associa- 
tion. He was then connected with the 
Seattle Electrice Company, which car- 
ried on all of the electrie lighting, 
power and street railway business of 
Seattle, Wash. This company, as is 
well known, is a Stone & Webster or- 
ganization. 

Mr. Blood has had a 
unique experience as a cen- 
tral-station man, and has 
been identified with a num- 
ber of very important enter- 
prises. In Seattle he was 
actively associated with the 
Puyallup River power de- 
velopment, transmitting 40,- 
000 horsepower some fifty- 
five miles at 50,000 volts. 
Mr. Blood has also served 
the National Electric Light 
Association as insurance ex- 
pert and in other capacities. 
He is an aggressive, talented 
engineer, and is a command- 
ing figure at all important 
convocations having to do 
with the development of the 
electrical markets. The initi- 
ation of the Boston campaign 
is one of the most interest- 
ing developments which it 
has been our privilege to 
chronicle, and the strong and 
resourceful elements that 
have been gathered to its 
support insures its success. 

—_—__—_~»--e—____- 
Electric Discharge in a Mag- 
netic Field. 

The Influence of a magnet- 
ic field upon the discharge 
in a rarified gas has been the object of 
a number of interesting researches. 

At a recent meeting of the French 
Physical Society, Eugene Bloch de- 
seribed some experiments showing that 
there is an optimum strength of mag- 
netic field. For fields weaker than this, 
the discharge potential is lowered, as 
found by Gouy, while for stronger fields 
the diseharge passes less easily than 
with no field. The magnetie field was 
parallel to the axis of a eylinder, and 
the electric field is evlindrieal. The 
two cathodes are in the axis of the eyl- 
inder, while the anode is a tube. 
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Presentation of Badges to Past-Presi- 
dents, American Institute of Elec- 
trical Engineers. 

The distinguishing feature of the re- 
ception and dance held by the Ameri- 
ean Institute of Electrical Engineers 
at the Hotel Astor, New York City, 
February 28, was the presentation of 
badges to the past-presidents of the 
Institute. 

At eleven o’clock President Dugald 
C. Jackson and Past-President T. Com- 
merford Martin (1887-8), Past-Presi- 
dent Frank J. Sprague (1888-9), Past- 
President Louis Duncan (1895-6-7), 
Past-President Carl Hering (1900-1), 
Past-President Charles P. Steinmetz 
(1901-2), Past-President Bion J. Ar- 
nold (1903-4), Past-President John W. 


Lieb, Jr. (1904-5), Past-President 
Schuyler S. Wheeler (1905-6), Past- 
President Samuel Sheldon (1906-7), 


Past-President Henry Gordon Scott 
(1907-8), and Past-President Lewis 
Buckley Stillwell (1909-10), assembled 
in the west gallery. The ladies and 
gentlemen composing the company at 
the reception assembled on the floor of 
the Bal] Room. 


President Jackson said in part: 

It has become my honorable duty to make 
a speech in presentation of the badges 
which have been prepared by this Institute 
to signalize our pride. honor and satisfac- 
tion in the personality and accomplishments 
of our past-presidents. 

This occasion is one for the highest en- 
thusiasm. It reflects our interest and sat- 
isfaction in the active past of the Institute, 
the golden value of its present founded on 
that past, and the promise of its potent 
future. 

Founded in 1884, only twenty-seven years 
ago, its 7,000 members compose the largest 
and one of the most influential of our na- 
tional engineering societies. Its influence 
on the professional feeling and status of 
electrical engineers has been incalculable. 

There remain twenty-five members who 
signed the original papers organizing the 
Institute. These include such names of 
world distinction as Alexander Graham Bell, 
Charles F. Brush, Thomas A. Edison, Elihu 
Thomson, Edward Weston, Theodore N. 
Vail, besides many others intimately known 
to us—Clarke. Gross, Field, Hamilton, Hous- 
ton, Lockwood, Mailloux. Sperry and oth- 
ers. We are indebted to Dr. Nahtnaiel S. 
Keith, ably seconded by Mr. T. C. Martin, 
for the acts leading to the organization. 
Dr. Keith became the first secretary of the 
Institute. Mr. Martin, whom you will hear 
from later in the evening, became its third 
president. It was during his administra- 
tion that I was admitted to its then small 
and youthful but enthuiastic membership. 

To the men who have been our presi- 
dents we owe much in the development of 
this society, and this is especially true of 
the far-seeing early ones who laid our foun- 
dation stones. 

I will also here pay a deserved tribute 
to the man who became our secretary in 
the third year of the Institute, and is com- 
pleting his twenty-fifth consecutive year in 
that office. For the purpose of placing him 
in that life position which sentiment war- 


rants, and also to add to the executive 
strength at headquarters, the Board of Di- 
rectors has recently approved a series of 
amendments to the Constitution which will 
at an early date be forwarded to you for 
your consideration. and we hope may re- 
ceive your favorable votes. We will then 
be able to establish him in the salaried post 
of Honorary Secretary for life. 

Our first two presidents were of eminent 


telegraphic attainments in executive and 


scientific branches. These were followed by 
leaders in technical journalism. commercial 
electrical measurements, electric lighting, 
electric transmission of power, telephony, 
and electric railways, discoverers of electro- 
magnetic laws, inventors, administrators 
and teachers. In the earlier years of the 
Institute the term of office Was sometimes 
extended to more than one year, and twenty- 
two men have been presidents. 

Beginning with Mr. Norvin Green, whose 
able hand guided the Western Union Tele- 
graph Company. we then had Franklin A. 
Pope, of telegraph fame, and also a leader 
in electrical journalism. Then came Mr. T. 
C. Martin, technical journalist, chronicler of 
electrical history and electrical advance- 
ment; Dr. Edward Weston, electrician, 
chemist, and father of our modern commer- 
cial electrical measurements: Prof. Elihu 
Thomson. distinguished inVentor, to whose 
charming spirit we may always look for in- 
spiration. and by conferring on whom the 
first Edison medal for distinguished achieve- 
ment in electricity the Institute last year 
delighted and honored itself: Prof. Wm. A. 
Anthony, that trusty, graphical teacher of 
electrical engineering. whose usefulness is 
hard to match; Dr. Alexander Graham Bell, 
whose invention of the telephone has 
brought revolution into the ways of busi- 
ness and social life; Mr. Frank J. Sprague, 
fertile inventor of exhaustless energy which. 
brought to bear on transportation problems, 
brought electric tramways to a commercial 
stage and with the multiple-unit control 
made practicable the operation of rapid- 
transit subways: Prof. Edwin J. Houston, 
whose name vies with Thomson's in associa- 
tion with the early remarkable Thomson- 
Houston electrical developments. 

The foregoing administrations covered the 
first ten years of the life of the Institute, 
and carried it into 1894. Where can be dis- 
covered a more distinguished succession in 
electrical engineering! Truly, in our early 
years we honored ourselves when we exer- 
cised our right of Institute suffrage. 


In our second decade we have had Dun- 
can, then a brilliant teacher, now a con- 
sulting engineer; Crocker, teacher and long- 
time head of electrical engineering develop- 
ments at Columbia University; Kennelly, 
brilliant teacher, lecturer and writer; Her- 
ing, of many accomplishments: Steinmetz. 
whom we delight to honor as discoverer of 
electric Jaws, scientist, inventor and 
teacher; Scott, engineer, inventor, and born 
teacher; Arnold, engineer, and reformer of 
city traction systems. Plainly, we exercised 
our suffrage with discrimination during our 
second decade; and the growth of the Insti- 
tute in membership and in influence proves 
that distinguished presidents may also be 
efficient administrators. 

Our third decade is yet uncompleted, but 
it is well begun. Here we have J. W. Lieb, 
Jr., distinguished engineer, competent exec- 
utive and charming man; Schuyler Wheeler, 
man of many sides, to whom the Institute 
is indebted for an interesting part of its 
library; Samuel Sheldon, teacher, scientist, 
and expert in many directions: Henry G. 
Stott, of great power-station fame; L. A. 
Ferguson, notable for his services to per- 
haps the greatest electric lighting organiza- 
tion in the world; and Lewis B. Stillwell, 
consulting engineer, my immediate prede- 
cessor, the gratification of whose presence 
we still enjoy in our governing board. 
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Friends, these men have not only lent 
dignity and distinction of name to our Insti- 
tute, but they have brought the influence 
of superior intellects sustained by altruistic 
motives. I cannot enumerate all the strong 
features impressed by these men on the pol- 
icy of the Institute, but I may mention the 
large influence which has flowed from the 
Section organization and the student enroll- 
ment introduced by President Scott. and 
which is likely to flow from the mid-year 
semi-local conventions introduced by Presi- 
dent Stillwell. Obviously, our membership 
must thoughtfully exercise their privileges 
of suffrage. if they are to continue to exalt 
into the president's office only those men 
of distinction and ability who accompany 
those important qualities with the tran- 
scendant quality of altruistic interest in the 
advancement of the Institute and its useful- 
ness to the profession, separated from self- 
interest. Only such men can successfully 
maintain and extend the scope of the im- 
portant activities founded by the former ad- 
ministrations. 

It is equally needful to guard the tradi- 
tions of the presidency. because of the im- 
portance of the professional spirit in elec- 
trical engineering. This spirit can only be 
stimulated and fostered under the leader- 
ship of men with high professional ideals 
and altruistic motives. The Institute should 
ever remain our most important agent in 
maintaining a high professional level in 
electrical engineering, and it is incumbent 
on us as individual members to see that 
each succeeding administration performs its 
proper share in this important function. 

We have reason, fellow members, to look 
upon our past-presidents with honor and 
affection, and I find it, therefore, a peculiar 
honor and pleasure that the Board of Di- 
rectors has directed me to confer badges 
of office which are to distinguish the serv- 
ices of the former administrations. 

The Institute has heretofore chosen two 
badges of artistic merit for its membership: 
a badge of red and gold for Associates, and 
a badge of blue and gold for members. 
These are of like design but differing in col- 
or. The past-presidents’ badges adopted 
this year, and now conferred upon our living 
past-presidents, are of the same design, 4 
little smaller in dimensions, and white and 
gold in color. 


President Jackson then presentedthe 
badges to each past-president present. 

Past-President Martin responded in 
part as follows: 

It is a great pleasure to the _ past-presi- 


, dents of the Institute tonight, who have 


already enjoyed at your hands the highest 
honor that it can bestow, to receive this 
added and highly appreciated distinction. 

We have given, and can give, little in re 
turn for the honors that have been be- 
stowed upon us, but I think it can be said 
with all due modesty that in our efforts 
may be found to lie some of the elements 
which have gone to the upbullding of our 
beloved and distinguished society, elements 
cf principle, of ideals and of metho‘s. 

I regretted deeply, Mr. President, as you 
ran over the list of Past Presidents, that 
there are several absent from our ranks to- 
night, particularly those who, having es- 
caped all physical limitation, perchance 
have been able to penetrate. as we have 
never been able to do, the deep mystery of 
the phenomena of the sciences, and yet. 
on the other hand, we are fortunate in hav- 
ing with us Dr. Keith, who breathed the 
breath of life into this Institute, and, OUT 
worthy secretary, Mr. Ralph W. Pope, who 
from the beginning has been our friend and 
mentor, and who today is just as ready to 
greet and inform our successors, and to 
transmit to them the accumulated sacred 
traditions of our Office. 
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The Central Station of the Canton of Schaffhausen. 


Description of a Swiss Transforming and Distributing Station. 


Whereas the electricity supply in 
practically all the urban communities 
of Switzerland has long heen in com- 
munal hands, rural communities until 
quite recently had to rely for the pur- 
chase of elecrical energy, on private un- 
dertakings. However, there has been 
for some years an increasing tendency 
to entrust the local government of each 
eanton with the electricity supply to 


BY ALFRED GRADEN WITZ. 


000 volts at the Neuhausen main trans- 
former station, feeding at that voltage 
the primary distribution system and 
the secondary transformer stations. 
The tension of 10,000 volts was chosen 
with a view to allow of a direct distri- 
bution in the district coneerned with- 
out any excessive losses in transmission. 

The main transformer station was 
erected on a hill near Neuhausen and 


likely eventually to supply current at 
45,000 volts, the high-tension switch- 
gear was from the outset equipped with 
apparatus for 45,000 volts. Moreover, 
the Neuhausen transformer station is 
designed for being readily connected 
up to any cantonal power house. 

The uppermost story of the tower 
contains the horn-shaped lightning ar- 
resters and water resistances. A mix- 


all the rural communities situated 
within its confines. 

The canton of Schaffhausen has been 
one of the first to carry this principle 
into practice by concluding with the 
Betznau-Léntsch Works, an agreement 
in accordance with which the canton 
derives its energy in the form of three- 
phase alternating current at fifty cycles 
and 25,000 volts, to be transformed and 
distributed by the canton’s own station. 

The incoming energy is reduced to 10,- 


TRANSFORMER STATION AT NEUHAUSEN. 


is of a remarkably pleasing appearance. 
The entrance tower serves to house all 
the apparatus required for controlling 
the incoming line. The main part of 
the building contains the transformers 
as well as the switchgear for the trans- 
formers and the 10,000-volt lines, an in- 
duetion regulator plant and a repair 
shop. Adjoining the tower and main 
building is a dwelling house for the 
chief operator and his assistant. 

As the Betznau-Lontseh Company is 


ture of water and alcohol was used to 
fill the liquid resistances so as to pro- 
vide against any risk of freezing. In 
order to allow the lightning arresters 
and resistances to be _ superintended 
even during operation, mechanically 
operated section switches have been 
provided. 

From the upper story, the line is led 
through a self-induction coil for each 
pole and four current transformers 
connected to the meters, to the main 
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line switch located on the second floor transformers and line switches. The line in the basement of the tower pro- 
and thence to the busbars. Section entire station can thus be switched off tects against excess voltage. The in- 
switches allow the current transform- from this central controlling room. coming energy is measured by two 
ers to be cut out and short-circuited On the first floor of the tower are in- watt-hour meters located on a switch- 


TRANSFORMER HOUSING. 
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during operation. The drive of the stalled three-phase voltage transform- board in the basement of the building- 


main switch is located on the second ers (one of whieh is a spare) for the The transformer plant at present 


comprises two transformers of 1,000 
kilovolt-amperes each. oil-immersed 


foor in the main buildings, together measuring instruments. A water-jet 
with all the levers for operating the apparatus connected to the incoming 
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with water cooling, which are designed 
for a ratio of 25,000 to 10,000 volts; a 
third unit of the same capacity is short- 
ly to be installed. By arranging the pri- 
mary coils in star connection, the tran- 


45,000-VOLT TRANSFORMER SWITCHES. 


INDUCTANCE COILS ANL CURRENT TRANSFORMERS FOR 
INCOMING LINES. 


sition to a working tension of 45,000 
volts is readily effected. 

The transformers have in series with 
the primary and secondary windings 
automatic oil switches released by max- 


imum time-relays. 


trically, 


coils. The high-tension transformer 
switches are lovated in masonry cells, 
the individual poles being separated by 
reinforced partitions (which arrange- 
ment has been adopted throughout the 


The releases of the 
two switches are coupled together elec- 
thus allowing the automatie 
cutout to be always effected simultan- 
eously in the primary and secondary 


WATER-JET 
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45,000-volt switchgear). 


iron frames. 
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LIGHTNING ARRESTERS FOR OUTGOING LINES. 


APPARATUS FOR INCOMING LINES. 


formers and for feeding the water-jet 
apparatus is derived from the Neu- 
hausen water works, the reservoir of 
which is loeated at a level only slightly 
higher than that of the transformer 


In the 10,000- 
volt part of the switchgear, all of the 
apparatus is mounted upon insulated 


The water for cooling the trans- 


474 ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


station. In view of the frequent fluc- 
tuations of pressure occurring in the 
supply pipe as well'as of the heavy ex- 
pense entailed by the constant water 
consumption, a cooling plant was in- 
stalled, the Neuhausen water being on- 
ly used as stand-by and for making up 
any losses due to evaporation, ete. 

The warm water coming from the 
transformers flows into a cooling tower, 
traversing there a lath grating filled 
with blackthorn twigs. The cooling 
tower can, moreover, be supplied with 
air by means of a fan. Below the cool- 
ing tower is arranged a cooling water 
tank filled automatically from the Neu- 
hausen water works by means of a float 
fitted into the conduit. A low-pressure 
centrifugal Sulzer pump operated by a 
one-horsepower three-phase motor, 
drives the cooled water to a reservoir 
located on the first floor whence it 
again returns to the transformer plant. 
The transformers are mounted on 
wheels and can be run from the cell on 
to transporting trucks. Adjoining the 
transformer room is a covered vesti- 
bule, where transformers can be with- 
drawn for inspection and repair. It 
contains in the floor an oil pit for draw- 
ing off the oil. 

Owing to the considerable extension 
of the power transmission plant of the 
Betznau-Lontsch Company, considera- 
ble fluctuations in tension whieh make 
themselves felt especially in the light- 
ing circuit, are bound to occur from 
time to time. In order to compensate 
for such disturbances, there was in- 
stalled a regulator plant designed for 
the full capacity of the main trans- 
former station (3,000 kilovolt-ainperes ) 
and a range of regulation of five per 
cent. Induction regulators, as is well 
known, afford the best means of regu- 
lating the tension of three-phase and 
single-phase circuits and keeping it 
constant. In order to obviate any in- 
fluence of the apparatus on the lag in 
phase between the current and 
voltage of the system, there were 
installed two induction regulators 
so arranged that for any position, the 
resultant of the voltage vectors 
produced by the two regulators 
has the direction of the voltage vector 
of the circuit, so that the additional 
tension in any position of the two in- 
duction regulators is added arithmetic- 
ally to the tension in the circuit. The 
stators of the induction regulators are 
series-connected, being wound for a 


tension of 10,000 volts. Low-tension 
current of 500 volts derived from a 
special transformer is used to feed the 
rotors. The rotors of the two regula- 
tors are positively connected with one 
another, being operated by a small six- 
teen-pole auxiliary motor, through a 
worm and worm-wheel. This auxiliary 
motor, which is fed from a special tap- 
ping of the above transformer, can be 
controlled by hand, or automatically 
through a Thury regulator, the tran- 
sition from hand operation to automa- 
tic operation and vice versa being ef- 
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switch at the same time operates me- 
chanically the former oil switch, thus 
short-circuiting the stators. 

The induction regulators and their 
auxiliaries, with the exception of the 
devices for hand and automatic remote 
control, are situated in the basement. 
The whole of the plant can at any time 
be cut out by means of the line switches 
located on the first floor. 

To the 10,000-volt busbars is con- 
nected a three-pole cylindrical light- 
ning arrester fitted with carbon resist- 
ances. A three-phase potential trans- 


THURY REGULATOR. 


fected by a three-pole switeh. A push- 
button switeh mounted on the first 
Hoor below the general voltmeter serves 
to effect hand regulation. In operating 
with automatic regulation the Thury 
regulator automatically throws the 
driving motor of the induction regula- 
tor into circuit, in one direction of ro- 
tation or the other. 

As seen from the diagram of connec- 
tions, the stators of the two induet‘on 
regulators ean be short-circuited by 
means of an oil-switeh. The drive of 
this switch is positively connected to 
another switeh which at the moment 
the stators are short-circuited. euts out 
the transformer so as to switch off any 


tension also from the rotors. When 
releasing automatically, the latter 


former is used to feed the general volt- 
meter, registering voltmeter and a re- 
cording frequency meter. A static 
voltmeter and three-pole high-tension 
switch allows the insulation to be 
tested. 

Five panels were provided for the 
outgoing 10,000-volt lines, each of which 
is equipped with a self-acting oil switeh 
and maximum time-relay, three amme- 
ters (one of which has a maximum cur- 
rent gauge) self-induction coils and 
horn-shaped lightning arresters with 
Water resistances. The switches, meas- 
uring instruments and self-induction 
coils are mounted on an iron frame in 
front of the switchgear frame of the 
secondary transformer switches. The 
lightning arresters and leading-out ter- 
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minals of the 10,000-volt line are lo- 
cated on the second floor. 

In the basement are installed, in the 
induction-regulator room, two addition- 
al transformers for 10,000/250/145 
volts with a switchboard and meters; 
a transformer of fifty kilowatts capac- 
ity is ‘used to supply the neighboring 
community of Neuhausen and another 
transformer of fifteen kilowatts serves 
to feed the lighting circuit and the 
loeal service of the station. 

All the electrical machinery has been 
supplied and installed by the Oerlikon 
Machine Works, to whom the writer 
wishes to express his indebtedness for 
courtesies shown him in preparing the 


present article. 
———-_ »+--o——————_—_ 


International Congress of the Applica- 
tions of Electricity, Turin, 1911. 

An International Congress of the Ap- 
plications of Electricity will be held 
at Turin, Italy, from September 9 to 
20, 1911, on the initiative and under the 
auspices of the Italian Electrotechnical 
Association and of the Italian Electro- 
technical Committee, during the period 
of the International Exhibition of In- 
dustry and Lahor. Committees have 
been appointed to make arrangements. 

The principal endeavor of the Organ- 
izing Committee, in drawing up the 
programine of the Congress, has beeu 
to give the meetings a decidedly inter- 
national character. The attainment of 
this object is aided by the fact that the 
first meeting of the International Elec- 
trotechnical Committee will be con- 
vened at Turin from September 11 to 
16, and the official delegates of the 
Electrotechnical Committees of several 
nations will be assembled there. 

With the object of securing a defin- 
ite and complete programme of work 
at the Congress, the Organizing Com- 
mittee has prepared an official list of 
subjects, for which it will appoint lec- 
turers; but besides these it hopes that 
humerous original papers will be pre- 
sented by members of the Congress. 
The president of the Organizing Com- 
mittee is L. Lombardi, and the secre- 
taries are G. Semenza and C. A. Curti, 
10 Via San Paolo, Milan. At a meet- 
ing of this committee on December 28 
last the following procedure was decid- 
ed upon: 

The opening ceremony of the Con- 
gress will take place between Septem- 


ber 9 and 11. 
The subseription for membership has 


been fixed at five dollars (25 lire), which 
is to be paid in advance. Membership car- 
ries with it the right to attend all meet- 
ings of the Congress and of the various 
sections, to vote and to receive a copy 
of the printed transactions. On pay- 
ment of a fee of two dollars (10 lire), a 
member's relatives may attend the Con- 
gress, Without a vote, and take part in 
all the entertainments and visits of in- 
terest. 

The president of the Committee of 
Organization together with the presi- 
dents of the foreign electrotechnical 
committees and the presidents of elec- 
trotechnica] associations (in those eoun- 
tries in which an electrotechnical com- 
mittee has not yet been nominated) 
shall draw up a list of official reporters, 
who shall be requested to present to the 
Congress a paper on one or other of the 
subjects herein enumerated. 

In addition to the papers offered by 
the official reporters the Committee of 
Organization will be.pleased to consid- 
er, with a view to acceptance, papers 
or proposals presented by members or 
by any electrical association. 

Before the opening of the Congress, 
the Committee of Organization will en- 
deavor to print the papers offered, pro- 
vided that such papers are received be- 
fore June 30. 

Papers may be written in French, or 


in English, German or Italian accom- . 


panied by a translation or a summary 
in French. 

The above mentioned languages will 
be admitted in the discussions. 

All papers will appear in the trans- 
actions of the Congress in their orig- 
inal language. Those in English, Ger- 
man and Italian will be. accompanied 
by a French translation or summary. 
OFFICIAL SUBJECTS FOR DISCUSSION AT 

THE INTERNATIONAL CONGRESS. 

1. Electrical and mechanical charae- 
teristics of modern electric generators, 
with special reference to very high- 
speed machines. 

2. Present state of technical progress 
in the manufacture of stationary and 
traction batteries. 

3. On the simultaneous runmng of 
several generating plants, all feeding 
the same system of network. 

4. The selection of the transmission 
and distributing pressure and the de- 
sign of switehboards and substations in 
large electrical installations, taking 
into account both eeonomy in first cost 


and eontinuity of service. 
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3. Underground — high-tension net- 
works in metallic connection with over- 
head lines. 

6. Present state of research in ref- 
erence to abnormal rises in pressure 
and means of their prevention and pro- 
tection of the system. 

T. Construction and use of automatic 
cireuit-breakers. 

8. Methods of cooling transformers 
of moderate power. 

9. Converters, reetifiers and motor- 
generators. 

10. The problem of frequency trans- 
formation. 

11. Teehnical and economic influence 
on the lighting industry of the new 
metallie-filament lamp and of the met- 
allized-earbon lamp. 

12. Three-phase variable-speed mo- 
tors, with special reference to rolling 
mills and paper mills. 

13. Monophase traction versus three- 
phase traction on main lines. 

14. High-tension — econtinuous-current 
traction versus monophase traction on 
suburban lines. 

15. Overhead line construction for 
electric railways. 

16. Direct production of steel from 
ores by means of the electric furnace. 

17. Sterilization of water by process- 
es employing electricity. 

18. Electricity meters with special 
reference to different kinds of loads. 

19. Government control of meters. 

20. Rational methods of commercial 
measurement of electric power. 

21. The problem of increasing the 
load-factor in central stations. 

22. Application of electricity to sub- 
marine boats. 

23. Long-distance wire telephony. 

24. Wireless telephony. 

25. Automatic telephone exchanges 
as a means of economy and improve- 
ment in telephonie communication in 


large cities. 
26. Research on secrecy in wireless 


telegraph. 
27. Present and future development 


of electric heating. 

28. Comparative study of the direct 
and indirect methods of taxing electri- 
city in different countries. 

29, Government regulations in refer- 
transmission of 


ence to the electric 


power. 
30. Distribution of electric power for 
agricultural purposes, 
31. The various systems of multiplex 


telegraphy. 
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THE ELECTRIC VEHICLE AND THE 
CENTRAL STATION. 


CAMPAIGN PLAN ANNOUNCEMENT AT BAN- 
QUET GIVEN BY THE EDISON ELECTRIC 
ILLUMINATING COMPANY OF BOSTON, 
WHICH DISCARDS ITS GASOLINE CARS AND 
HORSES AND ADOPTS ELECTRIC VEHICLES 
INSTEAD. 


The Edison Electric Illuminating 
Company of Boston announced its cam- 
paign in favor of the electric vehicle 
at a banquet at the Hotel Thorndike, 
Boston, Mass., Friday evening, March 
4. There were present about one hun- 
dred guests representing electric vehi- 
cle and electric storage-battery manu- 
facturers, central-station interests, and 
publishers of the electrical journals. 
The occasion developed a great deal of 
enthusiasm and confidenee, and was 
ably presided over by Charles L. Ed- 
gar, president of the Boston Edison 
Company. (Guests were present from 
Chicago and other distant points, and 
interest in the inauguration of this big 
electric-vehicle campaign was evi- 
denced on all sides. Over the head of 
the presiding officer hung a portrait 
of Thomas A. Edison, and among the 
letters and telegrams of regret was 
one from the great inventor, wishing 
success to the movement. 

E. S. Mansfield, of the Edison Com- 
pany, outlined the plan of campaign of 
his company. He said in part: 

‘‘The Edison Company of Boston so 
firmly believes in the future of the 
electric commercial and pleasure vehi- 
ele that it has now entered upon an 
educational campaign for the develop- 
ment of the sales and the exploitation 
of the field of electric automobiles 
throughout the entire 550 square miles 
of its territory. 

‘The Company is prepared to spend 
a liberal amount of money, energy and 
time for the carrying out of this work, 
and expects the co-operation of manu- 
facturers and agents in making the 
electric vehicle a success. 

‘fA vigorous advertising campaign is 
to be entered into, and the eleetric vehi- 
ele has been given its personal indorse- 
ment in the strongest manner. 

‘An inspection staff of unbiased sci- 
entific men from the Massachusetts In- 
stitute of Teehnology will visit facto- 
ries and inspect various makes of 
machines so as to give advice to pros- 
pective owners, A sum will be set 
aside sufficient to conduct this. 
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“A number of electric trucks and 
runabouts have been ordered, and a 
large number more will be installed to 
replace the gasoline and horse-drawn 
vehicles now in operation in its busi- 
ness. 

“A business representative is to be 
appointed who will show the mer- 
chants and manufacturers in our terri- 
tory the use and advantages of electric 
vehicles as a mode of transportation, 
both for pleasure and business pur- 
poses. 

“The Company has opened a public 
garage on Atlantic Avenue, under the 
auspices of a committee of the Electrie 
Vehicle Association of America, in 
which it will eare for electrie vehicles 
in the most up-to-date manner, charg- 
ing a flat rate to cover garage and 
charging costs. 

“The Company expects to order a 
number of vehicles from those compa- 
nies Who have agencies in Boston, and 
are interesting themselves actively in 
pushing the business within our ter- 
ritory. 

"The Company expects to have meet- 
ings with manufacturers and other rep- 
resentatives at various intervals of 
time in order to work together for the 
popularization of this mode of trans- 
portation. 

‘‘The Company is also prepared to 
co-operate in any way possible with 
agents who are demonstrating or who 
are exploiting in our territory for the 
advancement of the business. 

“A publicity bureau will also be 
maintained whose business it will be 
to see that the publie is kept in touch 
with information regarding the ad- 
vancement of the eleetric vehicle, and 
other items of interest in connection 
with it. 

‘‘In planning this campaign the Edi- 
son Company expects and asks for the 
co-operation of all the allied interests, 
as it is trying to increase the vehicle 
industry in an unbiased manner and 
for the good of all.” 

Mr. Edgar announced that his com- 
pany would each year set aside a fund 
of $2,000 for the Massachusetts Insti- 
tute of Technology, to be used by that 
Institution for general research work, 
the chief reason for this being the de- 
sire to get accurate data respecting the 
cost of operating electric vehicles, stor- 
age batteries, ete. 

William H. Blood, Jr., president of 
the Eleetrie Vehicle Association of 
America, spoke of the former weapon 
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of offense in favor of the gasoline car, 
because of the expense of running the 
electric vehicle. He believed that the 
rates that can now be secured for the 
electric vehicle would turn his objec- 
tion into an asset. He further stated: 
‘‘Another great problem that we have 
had to face in the past was proper ga- 
raging. The Edison scheme has settled 
that for Boston, and undoubtedly other 
eentral stations will be quick to fol- 
low this example in other cities and 
9? 

Professor D. C. Jackson, of the 
Massachusetts Institute of Technology, 
and president of the American Insti- 
tute of Electrical Engineers. an- 
nounced his interest in the work and 
made several practical suggestions re- 
specting the best method of securing 
valuable and accurate data. He ex- 
pressed his willingness and desire to 
assist in the work inaugurated by the 
Edison Company in every way in his 
power. 

Louis A. Ferguson, vice-president of 
the Commonwealth Edison Company, 
of Chicago, spoke from the viewpoint 
of the central-station man. 

Among other speakers, all express- 
ing confidence in the important cam- 
paign inaugurated by the Edison Com- 
pany, and wishing the fullest success, 
were Frank L. Dyer, vice-president of 
the Edison Storage Battery Company; 
Herbert Lloyd, president of the Elec- 
tric Storage Battery Company; Rohert 
McAllister Lloyd, of the General Vehi- 
cle Company; Hugh M. Wilson, vice- 
president of the Electrical World, and 
Charles W. Price, editor of the ELEC- 
TRICAL REVIEW AND WESTERN ELECTRI- 
CIAN. 

It is well to record, as nearly as pos- 
sible, the personnel of this first meeting 
in connection with the Edison C'om- 
pany’s campaign, which the ELECTRICAL 
REVIEW AND WESTERN ELECTRICIAN be- 
lieves to be of great value to the cer- 
tral-station and electric-vehicle inter- 
ests, and which begins so auspiciously 
under the direction of one of the most 
ably managed eentral-station organiza- 
‘ions in the United States, and under 
the personal direction of President Ed- 
gar of that company, whose ability and 
far-seeing carefulness are so widely 
known and appreciated. 

Among the guests were the follow- 
Ing? 

Edison Electric Illuminating Company, 
Boston: President Charles L. Edgar. 


H. Atkins, W. H. Francis, E. S. Mansfield. 
S. Hosmer, F. G. Havlin, L. D. Gibbs. W. > 
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s. L. R. Wallis, R. S. Hale, C. A. 
a ily C. F. Sa H. W. Moses, C. J. 
ch. A. C. Campion. 
E Storage Battery Company: Her- 
bert Lloyd, Charles Blizard, Messrs. Ford 


and Stone. 
Edison Storage Battery Company: Frank 


-er, W. G. Bee, Harrison G. Thompson. 
Poad k Battery Company: W. S. 
Gould, William Walker, Dr. Winship. 

Philadelphia Storage Battery Company: 
Frank S. Marr. D. C. Tiffany. 

General Vehicle Company: R. M. Lloyd, 
Louis Reprecht, Messrs. Day, Baker and 

row, 
oan Vehicle Association of America: 
William H. Blood, Jr., president; W. K. 
Blodgett. D. B. Strickland. 

Atterbury Motor Truck Company: Rob- 
ert Seymour, D. E. Gould, F. C. Lindoerfer. 

Anderson Carriage Company: N. Rom- 


melfauger. 

General Electric Company: Charles B. 
Davis. 

Columbia Motor Car Company: George 
Strickland. 

Bates Advertising Company: Converse 


D. Marsh, Philip Kobbe. 
Studebaker Brothers Company: Col. 


George M. Studebaker, C. F. Redden, Mr. 
Kennedy. 

United States Light & Heating Company: 
J. Allan Smith, J. A. White, A. H. Acker- 
man. 

Commercial Truck Company: L. A. Tir- 
rell, S. S. Carwood, E. R. Whitney. 

Washington Motor Vehicle Company: A. 
C. Moses, E. P. Mertz, W. H. Conant. 

S. R. Bailey & Company: E. W. M. Bai- 
ley, Ralph Whiting, George Holden. 

Baker Motor Vehicle Company: Na- 
thaniel Platt, A. F. Neale. R. A. Phelps. 


Broc Electric Carriage Company: Frank 
A. Brand, C. S. Clampitt. 
The Waverley Company: Wilbur C. 


Johnson, J. C. Henderson. 

Dodge Couple Gear Freight Wheel Com- 
pany: W. E. Eldridge. 

Automobile Maintenance & Manufacturing 
Company: L. A. Ferguson, J. W. Emery. 

Westinghouse Electric & Manufacturing 
Company: Messrs. Barr and Brown. 

Lansden Company: J. M. Lansden, Frank 
A. Whitten. ` 

Among the representatives of the tech- 
nical press present were Charles W. Price, 
W. D. Weaver, Hugh M. Wilson, H. C. Cush- 
ing, George A. Wardlaw and Frank B. Rae. 


——e o 
Water-Power Possibilities in Wiscon- 
sin and Michigan. 

A recent United States Geological 
Survey report shows that the streams 
in northern Wisconsin and Michigan 
are as yet very little utilized and af- 
ford excellent chances for the develop- 
ment of water power. Along the Es- 
canaha, Menominee, Peshtigo, and 
Oconto Rivers there are many storage 
sites. All these streams drain a lum- 
bering country from which the better 
timber has heen cut, but the region is 
thinly settled and the second growth 
of forest has been so rapid as to pre- 
vent any great change in stream flow. 
The Oconto and Peshtigo Rivers are 
especially favored in sites for water 
power owing to their steep slope and 
large discharge. It has been estimated 
that 32,000 horsepower awaits devel- 
opment along the Peshtigo. 


Big Fire at Minneapolis. 

The business section of Minneapolis, 
Minn., was swept by a fire on March 5, 
which for a time threatened to destroy 
almost the entire retail business district. 
One of the interesting incidents of the 
conflagration is the manner in which 
the ornamental street-lighting posts 
withstood the extreme heat without 
distortion or being in any way affected. 
These posts surrounded the entire block 
which was the scene of the fire and not 
one was lost. The posts were designed 
and erected by the Flour City Orna- 
mental Iron Works, of Minneapolis. 

— eop 
State Control of Water Powers in 
Colorado. 

A bill has been introduced into the 
Colorado Legislature whose object is to 
further state control of water powers 
as opposed to federal control. It has 
the support of the Colorado Conserva- 
tion Commission. It is believed that 
the right of possession alone will give 
the power companies such an advan- 
tage that the Federal Government will 
be compelled to go into court to de- 
fend its claims, or leave the power com- 
panies in undisturbed possession. 

The leading features of the bill are 


as follows: 

1. Giving the State Board of Land Com- 
missioners, as constituted by recent consti- 
tutional amendment, the power to license 
all such power plants wherever situated, 
and confer on the owners of plants depend- 
ing on water power the full legal right to 
use the waters of the State to which they 
show themselves entitled under the laws 
relating to priority, without any other 
charge whatever. thus giving them legal 
standing to resist any federal charge, di- 
rectly or indirectly, in that respect; the 
charges for licenses to be fixed by the board 
with due regard to the rights of all con- 
cerned. Licenses to be limited to a period 
not exceeding fifty years, with privilege 
of renewal upon iair terms, but forbidding 
assignments of licenses without approval 
of the Board, such approval not to be re- 
fused except for good reasons. The bill 
will also give bona fide operators a speedy 
remedy against “hold-up” filings on power 
sites, which heretofore have been serious 
obstacles to water-power utilization. 

2. Authorizing the board to fix the rates 
to be charged to users and make such rules 
and regulations as to operations as may 
be fair to all concerned, but not interfer- 
ing with rates to citizens made by incorpor- 
ated towns and cities owning their power 
plants. 

3. Authorizing readjustment of charges 
for licenses and rates to users at the end 
of each ten-year period, or oftener if good 
reasons appear for doing so. 

4. For the purpose of fixing charges to 
operators and consumers, the board to have 
the right to examine books and papers re- 
lating to cost of construction, operation 
and all other matters affecting the subject. 

5. Providing for appeal from any order 
of the board to the District Court, and also 


to the Supreme Court. 
6. Declaring violations of the act and all 
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combinations, trusts or monopolies inimi- 
cal to public interests, unlawful, and pro- 
viding penalties therefor. 

T. In the event the United States shall 
authorize the granting to the state power 
sites, etc., the board is empowered to se- 


lect the same. 
8. Authorizing the exercise of eminent 


domain by power companies to acquire 
easements for power sites, rights of way. 
etc., over private and public lands, includ- 
ing national forests and other reserves, as 
well as ihat now or hereafter temporarily 
or permanently withdrawn from entry as 
coal, oil or phosphate land, power sites. 
etc., except lands held by the United States 
for military or other strictly governmental 
purposes, the jurisdiction over which has 
been ceded by the State to the United 


States. 
9. Authorizing the power companies in 


condemnation proceedings to take posses- 
sion of such public lands, the same as is 
now provided in case of private lands, and 
to make the Secretary of the Interior a 
party defendant in condemnation of ease- 
ments over public lands, he to be notified 
by registered mail, the same as that de- 
partment brings contestants before its land 


offices. 
—eoe 
Electrical Education. 

Co-operation between the instructor 
of electrical engineering and practicing 
engineers as a means of better fitting 
the student for his work in life, was 
earnestly advocated by Professor E. H. 
Freeman of the Armour Institute of 
Technology, in an address before the 
Chicago Electric Club on March 8. 

Prof. Freeman spoke on the subject 
of electrical education and he enumer- 
ated the conditions imposed upon the 
schools in selecting suitable material 
for the various instruction courses. In 
this connection, the two fundamental 
principles which guide instructors in 
selecting such material are (1) acquisi- 
tion of knowledge by the student and 
(2) the application of this knowledge 
in solving engineering problems. The 
student desires primarily to aequire 
and the instructor’s aim is to train the 
minds of the students. 

Speaking of specialization in the vari- 
ous branches of electrical engineering 
Prof. Freeman said that it is extremely 
difficult to anticipate the special knowl- 
edge which a student might require and 
it is therefore advisable to limit the spe- 
cialization as much as possible. In ac- 
eordance with this view the = special 
courses at his school are limited to 
electric railway engineering, telephone 
engineering and illuminating engineer- 
ing. 

Prof. P. B. Woodworth, who spoke 
briefly at the close of Prof. Freeman’s 
address, emphasized the necessity of 
engineering education along general 
lines and cited several common in- 
stances to substantiate his views. 
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UNDERGROUND CONDUIT CON- 
STRUCTION IN DOWN-TOWN 
NEW YORK. 


BY S. D. LEVINGS. 


The work here described has been 
made necessary by the growth of sub- 
scribers lines in the plant of the New 

_ York Telephone Company. Aside from 

the causes which have forced it into 
existence, the engineering details and 
construction methods present some dis- 
tinctly novel and interesting features. 
At the time the original conduit, which 
is now being increased in capacity, 
was constructed, little was known con- 
cerning telephone-development studies 
to determine future possible telephone 
growth. Ducts were installed when 
aerial lines became overloaded, or or- 
dinance forced them underground, not 
according to any predetermined engi- 
neering calculations, but according to 
the judgment of the individual in 
charge of the distribution plant. In 
many cases the original capacity suf- 
fices, but in many others it has long 
since been but a portion of today’s 
needs. . 

There are other circumstances which 


play a very important part in the his- 
tory of the underground telephone 
plant. Not more than ten years ago, 
the largest underground cable to be 
found in the plants of the largest com- 
panies was 200 pairs of No. 18 or No. 
20 B. & S. conductors. Today, 600 
pairs of No. 22 conductors are common- 
ly found incased in a single lead sheath 
serving telephones in the congested 
areas of the larger cities. Due then to 
the inereased efficiency in the art of 
telephone-cable manufacture, we are 
today able to place in one duct the 
same number of subseriber’s lines that 
formerly required three ducts. This 
in itself is a very important item when 
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considering a comparison between past 
and present design. No more signifi- 
cant facts can be presented to show the 
enormous and unexpected growth in 
telephone requirements, than to say 
that after replacing the small sizes of 
original cables with cables that in- 
creased the capacity of each duct by 
200 per cent, the underground-conduit 
plant in many locations, in almost ev- 
ery large company, was still inadequate 
to care for the facilities. In the plant 
of the Chicago Telephone Company 
there exists a 900-pair 25-gauge cable, 
particularly designed to relieve con- 
gested conduit conditions. Thus have 
the engineers been fighting the inevita- 
ble, simply in an effort to stay the enor- 
mous investment necessary to provide 
increased facilities. 

The design of the distribution plant 
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telephone as a means of quick commun- 
ication has made such a procedure pos- 
sible. The engineer is able to go into 
a newly developed area, size up the 
class of building construction, trans- 
portation facilities, natural resources, 
etc., and prognosticate with certainty 
in the large majority of cases just what 
the telephone development will be ini- 
tially, five, ten or twenty years from 
today. Further. by close scrutiny of 
real-estate development he is able to 
provide facilities for existing vacant 
lots, knowing that within the life of 
the underground plant they will be 
built upon, and the occupants of such 
buildings will use telephone service. 
Methods of relief for overburdened 
conduit systems are two in number. 
First, an entirely new duct system may 
be constructed paralleling the old one, 
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FIG. 2. 


is now just as much a matter of prin- 
ciple as that of the switchboard on the 
telephone circuit. But it has not al- 
ways been so, and only on account of 
time and growth in the number of tele- 
phones has it been possible to study 
and formulate rules upon which may 
be based distribution plant require- 
ments. Time has shown that certain 
definite imcreases in the number of 
subscribers’ lines takes place in locali- 
ties bearing similar ‘‘ear marks.’’ The 
engineer is now able to look at an office 
building, an apartment house, or a fac- 
tory, and very closely determine the 
present and future telehone needs of 
each. The universal adoption of the 


and complete in itself with manholes, 
local distribution branches, etc., and 
may be connected to the original sys- 
tem by means of ducts between man- 
holes. Second, the old system may be 
reinforced by additional ducts, they be- 
ing let into the original manholes and 
the necessary changes made in the 
shape and size of the latter. In the 
smaller cities, the first method, where 
a large number of ducts is to be in- 
stalled for relief and to care for future 
growth, is generally the most economi- 
val. Foreign structures in the streets 
are not numerous in such cities, and 
the cost of remodeling old manholes to 
provide for the entrance of new ducts, 
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is frequently greater than for new 
manholes, considering the necessary 


care that must be given to existing 


plant while construction operations are 
in progress. The amount of excavation 
necessary for a new and distinct sys- 
tem is no more than for an addition to 
an existing one, and considering the 
hazard to the existing working plant, 
the individual system is much to be pre- 
ferred where physical conditions admit 
of such a plan. | 

In the case of large cities, however, 
where the streets are full of foreign 
structures, the reinforcing or second 
plan is generally most advantageous 
from all aspects, and it is this type 
which constitutes the subject of the 
following description. J cannot, with- 
out recourse to widely scattered rec- 
ords, enumerate the number of struc- 
tures existing in the down-town streets 
of New York City, operated by public 
service corporations, but from a gen- 


FIG. 3. 


eral knowledge of them I should say 
that the following types of structures 


are to be found: 

(1) Empire City Subway Company. 
Two conduit systems, one for tele- 
phone, the other for electric light and 
power. 

(2.) Gas mains, several in number, 
occasioned by unlooked-for growth. 

(3.) Water mains. High-pressure 
fire department, local supply and dis- 


tributing mains. 
(4.) Western Union Telegraph Com- 


pany’s conduit system with innumera- 


ble laterals to buildings. 
(5.) Gold Stock Ticker Company ’s 
conduit system with a like distribution 


of laterals. 


(6.) Postal Telegraph Company's 


conduit system with laterals. 
(7.) Steam-heating pipes from va- 


rious centers to other buildings along . 


the street. 
(8.) Sewers ranging in number from 


one to four. 

In addition to the plant enumerated 
above, there are service pipes and lat- 
erals in legion. In the particular lo- 


eation in whieh the work under de- 


scription was carried on, all struc- 


tures are very near the surface of the 
street, a covering of not over twenty- 
four inches below paving grade being 


the average. This is made nevessary 
on account of the land being practi- 
cally at the level of the sea, and at 
high tide, the whole substrata is flooded 
with water. The part that this plays 
in conduit work will be taken up subse- 
quently. 

The Empire City Subway Company 
owns practically all of the conduit sys- 
tem in New York that is used by the 
telephone and Edison companies. It 
rents space to the public-service cor- 
porations as desired, and whenever 
facilities are needed, the Empire Com- 
pany has to provide them. 

The conduits lying in the territory 
bounded by Gold, Pearl, John and Wall 
Streets, and occupied by the New York 
Telephone Company’s cable plant, have 
just heen reinforced with added facili- 
ties. The problems which are faced in 
this particular work, lving as it does in 
the oldest section of New York, cannot 
possibly be duplicated in any other city 
in the world. The methods adopted by 
the Empire Company are exceedingly 
interesting and instruetive. 
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From a glance at the list of under- 
ground structures existing in the 
streets of this territory, which are very 
narrow, not over thirty-five feet in the 
roadway on an average, it may obvi- 
ously be inferred that they are the 
cause of the great expense and labor 
necessary in constructing a conduit sys- 
tem in a new location, or beside an ex- 
isting one. Test holes such as are or- 
dinarily opened to determine the exist- 
ence of foreign structures, are useless 
in the down-town streets of New York. 
You may abìde by the rule, without 
gainsay, that there is not a clear space 
existing that is over two feet wide at 
the outside, and 1.5 feet for an average. 
Fig. 1 shows a portion of the excavation 
for a manhole, which contained 6 ob- 
structions, and the 1.5-foot-separation 
rule certainly obtained. ‘This excava- 
tion at the time it was photographed 
was but four feet square approximate. 


lv. and its nearest edge was but three 
feet from the curb line. 

In these streets it is not a case of 
excavate where you will, but where 
you can. Foreign structures show a 
great perversity in the matter of loca- 
tion, and it is a rare case when an ex- 
cavation can be made at the logical 
point. For this reason the nearest free 
space between the obstructions must be 
chosen. When the excavation has been 
carried to a depth that is helow that of 
the majority of the foreign structures, 
it may be shaped to any desired form. 
Fig. 2 shows the method generally 
adopted in excavation work of this na- 
ture, where an existing conduit run 
is to be reinforeed for facilities. Tt 
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will be noted that. undermining is re- 
sorted to, and this operation with its 
attendant bracing, stepping and shor- 
ing, entails a large expense. 

Many times it is a difficult matter to 
find room to wield a shovel. The ob- 
structions therefore cause this work to 
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The care of these structures is another 
heavy burden of expense. Fig. 4 is a 
view showing the method of support- 


. Ing these structures, and the provision 


made for adjustment of level will be 
noticed. The supports are generally 
6-by-6-inch timber, bedded on either 
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FIG. 6. 


fall, in rate of progress, far below that 
where the streets are ordinarily free 
from obstructions. Once a hole has 
been started and the under level of the 
obstructions reached, they still form a 
barrier when throwing the material out 
of the trench. In the majority of cases, 
stages must be slung from the braces 
supporting the obstructions, the earth 
being lifted from the trench to the 
stage and thence to the street. Fig. 3 
is a view looking down upon one of the 
stages. Such methods mean two hand- 
lings of materia! with the attendant in- 
crease in cost per cubic yard of exeava- 
tion. As excavation charges form a 
Jarge percentage of the cost of conduit 
construction, it can readily be seen that 
the cost curve on this work will reach 
a much higher level than for that under 
normal circumstances. 

As the foreign structures are uncov- 
ered during the progress of the work, 
they must be carefully maintained in 
position. The company doing the work 
is, by laws written and unwritten, re- 
sponsible for the safety of such plant. 
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Logging chain is used for the sup- 
porting medium, and is slung around 
the pipe, or conduit section as the ease 
may be, in the manner shown in Fig. 4. 
The level adjustment is obtained by 
means of wedges placed under the 
chains at the point of contact with the 
supporting timbers as shown. The sup- 
port in the foreground is holding a 
pipe which is crossing the trench at 
right angles, and it will be noticed that 
all of the adjustment in the wedges has 
been taken up. That just back of it 
is holding a pipe lying parallel to the 
walls of the trench, and it will be no- 
ticed that there remains considerable 
‘‘take-up’’ in the wedges. This photo- 
graph and that in Fig. 3 strikingly il- 
lustrate the conditions of the down- 
town streets of New York, and are typ- 
ical of the roadway from curb to curb. 

Another expense of no inconsiderable 
importance is the work that must be 
performed to keep a portion of the 
roadway clear for traffic. In addition. 
then, to the excavating gang, a sur- 
facing gang must be kept at work 
throwing the material into solid piles, 
thus preserving a free space. The 
streets are narrow and traffic suffers 
greatly notwithstanding the unusual 
care that 1s taken to keep free the space 
allotted to traffic. The soil, in this 
particular section, does not lend itself 
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end directly on the pavement to pre- 
vent change in level, should any earth 
that they might rest on be washed from 
under. Most sections of the trench are 
spanned by these supporting timbers at 
intervals of from one to four feet. 
averaging three feet. 
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to solid piling. It is rotten earth mixed 
with loose sand, and all construction 
men know what it means to preserve 
lines with this class of material. In 
fact, the earth is so porous and rotten 
that tide water is encountered at a 
depth of from four to five feet. This is 
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a condition that is strange to those 
working inland. As the tide comes in, 
the water begins to rise in the trench, 
whieh is fairly well drained at low tide, 
and it is not long before some kinds of 
operations must cease, the gang being 
transferred to other work, until, in 
from eight to twelve hours, the water 
again subsides. This tide water more 
seriously affects the actual duct laying 
than other operations, and they may be 
earried on for the major portion of the 
time, ignoring the water. Lagging or 
sheeting is resorted to in a number of 
cases, especially in lining excavations 
for manholes. The sheeting is hand 
driven, but even then increases the 
manhole cost enormously. 

Owing to rotten earth, obstructions 
and tide water, practically all of the 


FIG. 8. 


trench walls must be strung with tim- 
ber to prevent cave-ins. Shoring is out 
of the question for the above reasons. 
Fig. 5 shows a section of trench with 
the stringers or side braces in place. 
They consist of 2-by-6-inch timbers, 
held apart by a very homely but ef- 
ficient jack. This jack is an adaptation 


of the regular screw type, long handles 


being provided on the movable member. 
Thus the necessity for a piece of pipe 
to gain leverage is eliminated, so that 


they may be extended by hand. Where 
the jacks will not span the trench, pil- 
low blocks are placed to compensate as 


shown. 


As illustrated in Fig. 2, it is often 


necessary to undermine the trench to 
make room for the new ducts. The log- 
ical method by which to bring an exist- 
ing and new section of conduit into a 
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manhole, where ordinary conditions ob- 
tain in the streets, is as shown in the 
drawing in Fig. 6. The two duct for- 
mations are laid at the same level and 
so enter the manhole. In the present 
work, however, the enforced under- 
mining necessitates bringing the ducts 
into the manhole as shown in Fig. 7. 
The dotted lines represent the ultimate 
location of the existing ducts, after the 
new ones are in place. This change 
from the horizontal to the vertical 
plane, is a simple proposition as stated 
on paper, but that it calls for a large 
investment in labor is apparent. 
Where, under ordinary conditions, two 
laborers can hand the tile to the men in 
the trench, during laying operations, in 
this case it must be slung down to them 
by means of a rope which is passed 


through one of the duct openings. It 
is often difficult to lower the duct at 
the point of laying, on account of the 
lack of space between obstructions. It 
must therefore, in such instanees, be 
carried to the nearest available open- 
ing, lowered and brought back to the 
point of laying. It sometimes occurs 
that small lateral pipes will lie in the 
path of the ducts, and they must be 
raised or lowered, or else the auets 
must be. Generally the lateral is low- 
ered, as no pockets are desired in a line 
that is to be entirely submerged in 
water every twelve hours. This condi- 
tion rquires great care in laying the 
ducts. Neat cement mortar is employed 
to gain the proper level. 

All joints must be closed by muslin 
saturated in neat cement mortar which. 
after they are in place, are again cov- 
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ered with a thin film of the same ina- 
terial. A three-inch envelope of con- 
crete is placed around the ducts. 
Manhole construction is enough to 
strike terror into the heart of the 
strongest construction man. The ob- 
structions always come at the wrong 
point. Concrete cannot be used ex- 
cept in exceptionally free spaces, as the 
cost of the forms is prohibitive, consid- 
ering the obstructions. Brick can be 
made more flexible in a shorter period 
of time, and is generally employed, a 
concrete roof reinforced with expanded 
metal being placed over the manhole. 
A large portion of manhole expense ac- 
erues through the necessity for remov- 
al of the existing ones in whole or in 
part, and where remodelling is done, it 
is resorted to in an effort to simplify 
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conditions rather than to save expense. 
Throughout thìs work, existing plant 


must be kept in operation. Where 
whole manholes are often demolished 
to make room for larger ones, the mass 
of cables in them must be properly sus- 
tained in place. This is done in several 
ways. If detachable manhole cable sup- 
ports are in use, the cables may be 
bound to them at several points and 
when they are removed from the walls, 
will -maintain their position in fair 
shape. In other cases the cables must 
be supported in various ways. and at 
such points as will maintain them in 
their original positions as far as possi- 
ble. Fig. 8 is a view of the cables that 
have been exposed by the removal of 
the old manhole walls, and the supports 
ean readily be seen. It must be under- 
stood that but very few bends in a 
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cable near the wiped joint of the splice, 
will work irreparable damage, and this 
attention to existing plant must of ne- 
cessity be faithfully observed. 

Traffic regulations require that all 
excavations be well bridged for pedes- 
trians and vehicles. A portable bridge 
is used by the Empire Company, which 
can be knocked down and erected at 
any location where foot passage is de- 
sired. Fire hydrants must be kept 
clear of material on all sides for ten 
feet, and access must be provided to 
them. Rather than bridge the trench 
which is both costly and obstructive, 
the regulation has been complied with 
by attaching to the fire hydrants an ex- 
tension of three-inch pipe, having up- 
on the end couplings complying with 
fire-department regulations. Fig. 9 
shows the corner of Pearl and John 
Streets, and in the foreground may be 
seen a fire hydrant with its extension. 

Two things are essential in this work, 
an efficient foreman, and a high grade 
of labor. The foreman must be an en- 
gineer in knowledge if not in name, and 
must be capable of placing his men 
where they will perform the maximum 
amount of service. With a proper or- 
ganization, some speed may be at- 
tained, but lacking this, none. Each 
foot brings to light a new problem 
that needs individual attention, and the 
one in charge must have a quick so- 
lution. 

Now as to the lesson to be learned. 
Had the present knowledge of the art 
of telephone engineering been known 
at the time the original ducts were laid 
in these streets, the enormous invest- 
ment that is now going on, would have 
been eliminated. The growth of the 
section served would have been stud- 
ied, the needs deduced, and the proper 
capacity in the original installation 
provided. 

> 

Electrical Exports for January. 

The Bureau of Statistics of the De- 
partment of Commerce and Labor, 
Washington, D. C., has completed its 
monthly summary of imports and ex- 
ports of the United States for the 
month of January, 1911. From this 
the following facts relative to electri- 
eal exports are derived. 

As compared with the 
month and the corresponding month of 
a vear ago, the figures for January 
show a gratifying gain, particularly in 
appliances “in- 


preceding 


exports of electrical 


cluding also telegraph, telephone and 
other electrical instruments), in which 
this month was exceeded only by the 
month of May, 1910. Moreover, the to- 
tal electrical exports for January 
came close to the record total last May. 

The comparative monthly data are 


as follows: 


Total 
Electrical Electrical Electrical 


Month. Appliances. Machinery. Exports 
January, 19)1]........ $965,936 $687,536 $1,653,472 
January, 1910........ 621,469 565,838 1,187,307 

‘December, 1910...... 826,183 646,639 1,472,822 


A list of the principal countries to 
which electrical products were sent, to- 
gether with the values of these ship- 
ments last January, is as follows: 


Electrical Electrical 
Exported to— Appliances. Machinery. 
United Kingdom ........... $ 45,046 $ 54,032 
Canada 4456 6ih ane teas 330,851 139,630 
Mexico :3 eer lees Bees 71,694 122,419 
CuüuDa | elie aes, onus bette es 40,018 20,957 
Brazil jcc eb cote hones 130,610 18,482 
Other South American 
Countries .....c cece cess 85,026 27,639 
Japan ssh 5-24-b oes pede Gaus 103,669 147,168 
—ee emc 
Chemical Action in High-Tension 
Windings. 


A paper with this title was read be- 
fore the Manchester (England) Sec- 
tion of the Institution of Electrical En- 
gineers on February 14, by A. P. Flem- 
ing and R. Johnson. It described re- 
searches into the causes of the chemi- 
cal action and consequent breakdown 
in the windings of high-voltage ma- 
chines. The investigations, as reported 
in Electrical Engineering, show that no 
case of chemical action has been ob- 
served on windings havinga lower volt- 
age than about 3,500 to earth; and that 
such action only oceurs where air- 
poekets are present, and then only 
when the voltage across them is high 
enough to produce a discharge. While 
the action commences on the surfaces 
of the insulation exposed to air-poek- 


ets, the gases produced may be earried 


beyond the zone of formation. 

The action of the products of the 
discharge—whether these be ozone, 
oxides of nitrogen, nitrous or nitric 
acid—on the insulation is most com- 
monly one of oxidation, and the ef- 
fects produced are as follows: Un- 
treated cellulose materials have their 
fibrous structure destroved, and disin- 
tegration follows. The oils and gums 
in insulating varnishes are subjected 
to super-oxidation and vield organie 
acids. Linseed oil is most readily af- 
fected, but 
pounds are attaeked only to a limited 
extent. Mica is itself unaffected, but 
the cements used in building it up are 
liable to attack. The authors also find 
that the production of nitrie acid is 


eertain asphaltum com- 
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not essential for deterioration of the 
insulation to occur, although, when it 
is produced, the action is greatly accel- 
erated. The final disintegration of 
varnish-treated materials is greatly ac. 
celerated by the action of the released 
organic acids. 

Failure due to chemical action is al- 
most invariably the result of a short 
circuit between turns, and not a break- 
down of the slot insulation between 
windings and frame. The short circuit 
is caused either by a destruction of the 
insulation on the conductors, which al- 
lows the turns to make actual contact, 
or by the hygroscopic and therefore 
conducting matter formed between 
conductors when nitric acid is present. 

The authors’ experiments showed 
that unless the air in the cavities of the 
winding is replenished by ‘‘breath- 
ing,’’ the chemical action will cease. 
They also find that when the stress is 
very Migh, deterioration other than 
that due to chemical action may be 
produced. Thus, if the insulation is 
made up partly of materials such as 
mica, of high specifie inductive capaci- 
ty, and partly of material such as pa- 
per, of low specific inductive capacity, 
the insulating value of the latter may 
be destroyed on the application of a 
high voltage without the insulation as 
a whole breaking down, as has been 
proved before in the case of cables. 
They conclude that for the range of 
voltages at present used, failure of ma- 
chines from chemical action is not to 
be expected when the average stress 
across the slot insulation is less than 
about thirty-five volts per mil, with 
any of the methods of winding and in- 
sulating commonly employed. A much 
higher average stress than thirty-five 
volts per mil is safe when the size and 
number of conductors permits the best 
method of grouping and insulating to 
be employed, and when the interstices 
are properly filled with an asphaltum 
compound. The paper contains de- 
tailed suggestions in this respect. Mica 
is recommended for use between turns, 
and the more thorough impregnation 
of the windings before and after apply- 
ing the slot insulation is urged. Fi- 
nally, the authors point out that the 
green discoloration which frequently 
oceurs on coils treated with linseed-oil 
vum varnishes should not be confused 
with the chemical action due to high 
voltage. Sueh discoloration is quite 
harmless with the best varnishes. 
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Electrical Notes From Great Britain. 


The telephone question is very much 
to the fore just now and doubtless it 
will continue to be so until the pur- 
chase date arrives. It will then assume 
a new phase, for already there are un- 
mistakable rumblings foreboding trou- 
ble when once the service is out of the 
hands of a private company and the 
public is in charge. Clamorings for 
lower charges to telephone users, and 
demands for higher wages and better 
conditions of service, maybe handled 
on a business basis so long as business 
men, who are interested in earning div- 
idends for shareholders, are in control; 
but place the operating of an under- 
taking under the control of the Govern- 
ment and who ean resist demands for 
equality of treatment on the part of 
employees, or for readjustments of tel- 
ephone charges to meet the require- 
ments of the authorities with the loud- 
est voice? Though the valuation pro- 
ceedings are still far from complete, 
and the transfer is close upon a year 
away, the operatives employed in con- 
nection with the London telephone 
service have just held a mass meeting 
at which they have laid down what 
they regard as their just claims for the 
attention of the Government authori- 
ties. They say first that they must not 
suffer any loss as a result of the trans- 
fer, that their service with the National 
Telephone Company shall be counted 
as service with the State, that the 
whole of the permanently employed 
staff of the company shall be placed 
upon the establishment of the Post 
Office; and, lastly, that the staff shall 
not be subject to qualifying or elimi- 
nating examinations as an essential 
condition to promotion or any other 
purposes. These claims are only the 
beginning, doubtless. Turning now to 
the question of charges to users, in a 
few days the conference of local au- 
thorities, called by the Glasgow Cor- 
poration, will be held in London, for 
according to present expectations 250 
delegates representing 186 towns will 
meet on February 27 with the object 
of bringing pressure to bear upon the 
Postmaster-Geueral to induee him to 
have the whole question of telephone 
rates considered by a seleet committee. 
The real object. is to secure the use of 
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the telephone at very cheap rates, but 
the Postmaster-General and his techni- 
eal staff will have very many problems 
and developments through their hands 
yet, and while a wide expansion of the 
telephone system would be likely to re- 
sult from lower charges, the authori- 
ties will do their best to insure prog- 
ress taking place on a busines basis. 
Whether the other influences of a poli- 
tical kind that sometimes exert them- 
selves in connection with state-owned 
enterprises will allow them to succeed 
in that laudable object, is at least open 
to doubt when one remembers the pow- 
er and pressure of organizations of 
workers. 

The London United Tramways, Lim- 
ited, to whose inability to pay prefer- 
red and ordinary dividends reference 
has been made in these notes on several 
occasions, is still struggling with ad- 
versity. But its struggles are now 
lightened by a brighter hope by reason 
of the progress that has lately been 
made with the much needed extensive 
repairs to permanent way and rolling 
stock for which preparation ought to 
have been made vears ago instead of 
paying too-good dividends in the early 
days. The system has now received 
benefit from a new system of fares 
which came into force nine months 
ago; over 3,900 rail joints have been 
repaired by cast welding process; a 
number of crossing frogs and points 
have been replaced; nearly the whole 
of the rolling stock has heen passed 
through the repair shops for complete 
overhauling and renovation; a new sys- 
tem of chain-grate stokers has been in- 
stalled in the Chiswick power station 
and other lmprovement made to the 
plant; the depot workshops and stores 
have been altered so as to afford great- 
er facilities for repairing the rolling- 
stock, and for handling materials; and 
sixty cars have been fitted with top- 
covers, to be followed by similar addi- 
tions to forty others. All of these alter- 
ations will help to put things on a bet- 
ter footing, but temporarily extensive 
way repairs have naturally disorgan- 
ized traffie somewhat. However, this 
interruption did not prevent an in- 
crease of 3,250,000 in passengers car- 
ried, bringing the total up to over 60.- 


000,000. The gross receipts during 1910 
were $1,668,295 and the general ex- 
penses, maintenance and repairs 
$1,171,055. After paying interest on 
debenture stock and loans there is only 
$154,070 remaining and of this $150,000 
has been placed to renewals and con- 
tingencies fund with only $4,070 to 
carry forward. 

The question of conveying systems ıs 
one of increasing importance from an 
electrical point of view in connection 
with Post Office engineering and equip- 
ment. You recently gave an interest- 
ing account in your pages of an ex. 
tensive installation at a new Postal 
Building in New York (ELECTRICAL RE- 
VIEW AND WESTERN ELECTRICIAN, Jan- 
uary 2], 1910), and readers of that 
article would also be interested in the 
extensive conveyor system which is in- 
stalled at the new Post Oftive Building 
in London for facilitating the handling 
of mail matter. It consists of three 
hand conveyors for mail bags, one con- 
vevor to carry baskets of letters, and a 
ropeway to carry baskets of letters 
placed in carriers. There are further 
six small band conveyors fixed on fac- 
ing tables. The bag conveyors are of 
twenty-cight-inch woven cotton bands 
running at four feet per second, each 
being driven by a three-phase motor 
(440 volts) through suitable speed-re- 
ducing gear. The basket conveyors 
consist of an eighteen-inch rubber and 
canvas band running at the rate of five 
feet per second; it is of the endless type 
and the carriers are pulled along go 
and return rails. 

The new regulations relating to the 


use of electricity in mines have now 


heen published. The Government com- 


mittee which was appointed some sev- 
enteen months ago to report on the 
necessity or otherwise for revising the 
rules which came into force in 1905 
has found that the rapid progress 
that has taken place in this department 
of electrical activity, the change of SyS- 
tem from direct to alternating current, 
longer distance transmission, and the 
continuous improvement and develop- 
ment of apparatus by manufacturers 
and their designers, have been so great 
as to require considerable alterations. 
For the same reasons too, they regard 
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it as essential that in the future revi- 
sion should again take place periodie- 
ally. The Committee first explains va- 
rious considerations that have led it to 
make changes in different directions: 
it then gives the revised rules in full; 
and these are followed with detailed 
memoranda relating to them. In recent 
controversies here there has been a 
strong expression given to the view that 
those who have to do with electrical 
equipment and apparatus underground 
should be proved to possess adequate 
electrical knowledge to insure efficient 
working, and their own and their fel- 
low-workers’ safety. The report re- 
quires that the colliery manager should 
himself possess a general electrical 
knowledge, not that of an expert, but 
sufficient for general control, while he 
must have under him competent elec- 
trical men capable of supplying the 


detailed electrical training and knowl- 


edge. | 

The new rules are too extensive to 
briefly summarize here, but it may be 
stated that the general object has been 
to eall for improved construction and 
better maintenance. No attempt has 
been made to specify particular types 
or designs of apparatus, though this 
was suggested to the committee; that 
body prefers to set out clearly the con- 
ditions to be complied with, leaving it 
to the engineer and to the manufac- 
turer to determine the exact way in 
which to meet those conditions by prop- 
er construction. This will neither ham- 
per progress, nor lead to less care be- 
ing given to maintenance, as it is 
thought might happen if official ap- 
proval were given. To speeify condi- 
tions only is considered to be the right 
way to proceed in order to maintain a 
high standard without interfering with 
commercial requirements or the natu- 
ral development of apparatus. The 
main directions in whieh the eommit- 
tee has sought to strengthen the re- 
quirements are these: (1) By prohib- 
iting the use of electricity in parts of a 
mine where on account of the risk of 
explosion such use would be danger. 
ous: (2), by providing that inflamma- 
ble material shall not be used Mm the 
construction of motor where 
there exists the risk of fire: (3) By 
more stringent regulations as regards 
the grounding of the suter corerings 
of apparatus; (4) By clearly setting 
forth the conditions to be fulfilled by 
switchgear: (5) By insisting upon the 


rooms 
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better mechanical construction of ca- 
bles and apparatus; (6) By providing 
for the proper supervision of appar- 
atus. 

The arguments of those who have 
agitated for more efficient supervision 
and inspection of colliery installations 
receive substantial endorsement, and it 
is shown that however high the stand- 
ard of construction and maintenance, 
such supervision is still absolutely es- 
sential. 

A demonstration of the Holmes-Al- 
derson safety fire-damp detector for 
mines was given by Geoge Ralph at a 
recent meeting of the Institution of 
Electrical Engineers at Newcastle-on- 
Tyne. The device is the invention of 
Mr. Alderson, who, previously to his go- 
ing out to Johannesburg, where he now 
is, was engaged in mining electrical 
work in the Newcastle district. The 
idea of employing a fire-damp detector 
in conjunction with motor-control gear 
was due to him. By means of a suit- 
able switehgear, the restarting of a mo- 
tor protected by the fire-damp eut-out 
is rendered impossible to the ordinary 
attendant after the deteetor and eut- 
out have operated, as it is necessary for 
some responsible person who has the 
key of the cut-out box to be summoned 
to unlock the box and reset the sole- 
noid Such 
would, of course, examine the place for 


Core. responsible person 
gas and see that it was made safe be- 
fore switching on current again. The 
detector ean be emploved to act as a 
continuous inspector for fire-damp, and 
to indicate the fact of its presence to 
some remote place, such as the shaft 
bottom or even at bank. The indication 
is given by lighting up a red lamp and 
ringing a bell, which will continue to 
ring until attention is given. Mr. 
Ralph mentioned the importance of 
this quality of continuous inspection 
and ‘immediate notification. We have 
heard a good deal lately concerning 
the unwillingness of workmen to report 
the presence of gas. especially in con- 
nection with the Lancashire pit-disaster 
inquiry, and Mr. Ralph remarked that 
although men working at the coal face 
have clear indication of the fact of gas 
being present given them by their safe- 
ty lamp, inquiries made after an explo- 
that are 
unnoticed or 


sion show such indications 


frequently ignored by 
workmen. 
ALBERT TIT. BRIDGE. 


Lonpox, February 22, 1911. 
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George A. McKinlock on International 
Questions. 


“Chicago should some day be the 
world’s finest city, because its ideal is 
higher than that of the great European 
capitals.” said George A. MeKinlock, 
president of the Central Electric Com- 
pany of Chicago, to the Paris corres- 
pondent of the Daily News (Chieago) 
on February 21. ‘* While it 1s generally 
true that Paris spends much more for 
publie improvements and does not fear 
to tear up neighborhoods extensively 
in order to form new parks and streets, 
vet I repeat that the Chicago ideal is 
higher.” | 

Speaking of civic developments in 
Chicago, Mr. McKinlock said: 

‘‘Every one approves the ‘Chicago 
plan’ and the people soon will find 
means to trample down the political, 
barriers raised against it. After all, 
Chicago is not so bad. I have seen 
streets both in London and Paris that 
were muddier than those in Chicago 
and my wife says that the London 
smoke is quite as bad as Chicago's. 

“I am sure Chicago would not tol- 
erate for an instant the unventilated. 
congested and dirty condition of the 
Paris theaters, all of which have seats 
that let down in and block the aisles. 
Europe tolerates abuses because it 18 
the ceustom—abuses which Chicago be- 
lieves it is possible to circumvent.” 

“What do vou consider the greatest 
lesson which Europe teaches Ameri- 


ene 


"Personally, I find that my view- 
point of international politics is won- 
derfully freshened whenever I visit 
London and Paris. America must soon 
take a greater interest in international 
affairs. It is in a favorable position to 
lead the movement for international 
peace, but it cannot do so until it com- 
prehends the tangled polities of Eu- 
rope. Then it may be able to teach 
the nations of the old world the value 
of being less prepared to jump at one 
another's throats.” 

“What is the greatest aid to the 
peace movement?’ 

"Modern facilities for communica- 
Formerly wars could be begun 
and almost before the news 
reached the great powers. Today the 
newspapers, aided by the telegraph and 
the cable, make the world’s public 
opinion a great court of honor so pow: 
erful that it can almost prevent war at 
a dav's notice.” 
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Electrical Notes from Continental Europe. 


-Large alternator groups driven by 
gas engines are used quite extensively 
at the mining and blast-furnace works 
of Lens, in the north of France. It is 
intended to use six of these groups and 
at present there are three in operation. 
Each group consists of a 1,100-horse- 
power gas engine of the Augsburg- 
Nuremberg make coupled to a three- 
phase alternator. The engines are of 
four-stroke two-cylinder type with eyl- 
inders in tandem and double acting, so 
that there is an effect produced twice 
per revolution. By adding a twenty- 
five-ton eighteen-foot flywheel, the 
whole gives a very regular working 
which is well adapted for dynamo run- 
ning. This was needed in order to be 
able to couple the 1,100-horsepower 
machines in parallel, and also to couple 
them on the circuits of other alterna- 
tors of the Lens plant whieh are run 
by gas engines or steam engines. The 
present groups are operated at 107 rev- 
olutions per minute. The ignition cur- 
rent for the gas engines is furnished by 
storage batteries. One set of thirty 
small cells is employed here and a sec- 
ond battery of the same kind is charged 
at the same time, so that there will al- 
ways be one battery in use. A non- 
synchronous motor and eighty-volt gen- 
erator set is mounted for the charging. 
In order to start up the gas engines, 
compressed air is stored in tanks and 
these are supplied by a three-phase 
motor and air-compressor group in the 
basement. The gas engines drive 1,000- 
kilowatt three-phase Westinghouse al- 
ternators of French build, working at 
»,000 volts and fifty eycles. A rotary 
exciter group is used with these ma- 
chines, consisting of a seventy-tive-kilo- 
watt nonsynchronous motor coupled to 
a 125-volt direct-current generator. The 
motor is operated on a 200-volt circuit. 

An extensive project is being devel- 
oped in Russia in order to bring cur- 
rent to St. Petersburg over a long- 
distance line from hydraulic plants in 
Finland. It is claimed that a large 
amount of power can be secured from 
Lake Saima. Water is to be taken off 
by a tunnel flume of 1,500 meters 
length leading to a turbine plant at 
Kurmanjoki and in this wav a high 
fall will be secured. The project. calls 
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for the use of 100,000 kilowatts in this 
way, and the power line will be oper- 
ated at 110,000 volts. It will distrib- 
ute current not only to St. Petersburg 
but also to some of the large centers in 
Finland. 

One of the new French hydraulic 
plants is located on the Cher River in 
the neighborhood of Montlueon, and it 
works in connection with a steam plant 
erected in the town itself. In the hy- 
draulic plant are installed Neyret- 
Brenier turbines, and at present two 
groups of 2,000-horsepower are set up. 
However, there are to be added a num- 
ber of 2,500-horsepower sets before 
long. The total output of the water 
supply is 15,000 horsepower. The pres- 
ent plant and the power network are 
eontrolled by the Central Power Com- 
pany. In the hydraulic plant are used 
alternators of the Alioth type, gener- 
ating power at 4,000 volts, and trans- 
formers raise this to 20,000 volts for 
the power line, which is operated on 
the three-phase system. The city steam 
plant uses Curtis turbines built at the 
Paris works of the Thomson-Houston 
firm. Three boilers of the Brissoneau 
type are erected for the turbines, using 
forced draft for the furnaces. There 
will be two turbine-alternator groups 
erected when the plant is entirely fin- 
ished, and each of these will contain 
a 1,000-kilowatt three-phase alternator 
working at 4,000 volts. 

An extensive hydraulic plant is to be 
built on the Rhine at the locality of 
Istein and it will be operated in con- 
nection with a power-line network eov- 
ering parts of Alsace and Baden. <A 
company Whose headquarters are at 
Mülhausen is engaged upon the proj- 
ect, and this is hacked by the munici- 
pality and by Swiss and German capital. 

Electric traction is to be used on the 
two sections of the Rjukan railroad in 
Norway which has been operating by 
steam up to the present. This line is 
of interest as it hes in the region of 
the great hydraulic plants of Rjukan 
and Svölgfos, and the current for oper- 
ating the electric line is to be taken 


from these plants. Lake Tin hes in the 


path of the railroad and the two see- 
tions are connected by a ferrvboat serv- 
ice, Which covers the twenty miles dis- 


tance across the lake. For the electric 
railroad there will be used 10,000 volts 
single phase, working at sixteen cycles. 
The first part of the outfit comprises 
three locomotives of 500 horsepower 
and two of 250 horsepower. 

In the south of France there is being 
tested a new type of electric locomotive 
on the Paris-Lyons-Mediterranean rail- 
road line in the region of Nice. The 
new locomotive runs upon 12,000-volt, 
single-phase current, and is designed 
by two engineers of the railroad com- 
pany, Messrs. Auvert and Ferrand. So 
far the tests have been very successful 
with trains up to 250 tons. The loco- 
motive differs much from the usual 
types, as it carries two rotary groups 
for rectifying the current. Thus the 
12,000-volt alternating current taken 
from the line passes into a transformer 
and thenee into the rotary converter of 
special design, which delivers direct 
current for the motors. By properly 
operating the converter circuits the 
starting and full-speed running of the 
locomotive are carried out under the 
best conditions and the inventors claim 
that in this way they secure all the ad- 
vantages of alternating and direct-cur- 
rent working without their drawbacks. 

Among the new German enterprises 
| note a new hydraulic plant to be 
erected near Lissberg, using the water 
of the Nidderbach and the Hillersbach. 
Instead of this, however, it may be de- 
cided to erect the plant on another 
stream near Wolfersheim. A trackless- 
trolley automobile line is now operat- 
ing from Heilbronn to Bockingen on 
the Mercedes-Stoll system. The newly 
electrified Dessau-Bitterfeld standard- 
gauge section is commencing to run 
the newlv-designed 


trial trains with 
It is expected to 


electrie locomotives. 
obtain about 20,000 horsepower from a 
turbine station to be erected on the 
Ammer streain between Unterammer- 
gau and the Ammer Lake. Another 
project 1s the building of a large cen- 
tral station at Ostergde, which is to 
work in. connection with a power net- 
work. 

Electrical matters are active in Sic- 
ilv at present. A loval company is now 
engaged on a project for using no less 
than 50.000 horsepower from hydrau- 


lic plants. It is expected that the large 
sulphur industries will take current. to 
the extent of 20,000 horsepower. At 
Syracuse there is a power network al- 
ready in operation for the region. The 
Syracuse steam plant is run in connec- 
tion with two hydraulic stations on the 
Cassabile and Alcantaro Rivers, using 
three different falls. 

According to the most recent data, 
there are now running in Switzerland 
eight standard-gauge electric lines and 
thirty-six light railroads. Current is 
furnished to these by forty-nine hy- 
draulic plants. To the standard-gauge 
lines will soon be added the Hétsch- 
berg railroad and the next in order 
will be the St. Gotthard line. 

The Austrian telegraph department 
is making tests upon treating wood 
poles and expects to find a liquid which 
is better than the customary ones. It 
appears that fluoride of zinc gives very 
good results for impregnating the poles, 
according to the various trials which 
were made, and that it is superior to 
creosote or sulphate of copper. 

At Bucharest, Roumania, there is be- 
ing built an electric plant, which is lo- 
cated in the suburbs and is intended 
by the municipality to afford an in- 
crease in lighting current especially, so 
that gas is to be used to a less extent 
than heretofore for street lighting. 
Steam turbines are erected in the new 
station, using two 1,500-horsepower 
units, and it is intended to erect a 
third turbine set of a larger size. 

A. DE COURCEY. 

Paris, February 22, 1911. 

——— eee 
Standardizing Electrics. 

At the recent meeting of the Electric 
Vehicle Association of America, held 
at New York, an interesting paper was 
read by Alexander Churchward, of the 
New York Edison Company, entitled, 
“The Standardization of the Electric 
Vehicle.” This paper treated espe- 
cially the desirability of adopting a 
uniform voltage in storage batteries for 
vehicle service. 

The discussion cf the paper was led 
by John W. Lieb, Jr., of the New York 
Edison Company, Bruce Ford, of the 
Klectrie Storage Battery Company, and 
J. D. Forrer, of the Westinghouse Elee- 
tric & Manufacturing Company. 

Mr. Churchward held that standard- 
ization is almost a necessity in the face 
of the rapid development of the use of 
electric trucks, especially as to the 
number of eells, for these reasons: 
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‘‘First—Because of the nation-wide 
interest being shown by all the cen- 
tral stations. It cannot be expected 
that a majority of central stations will 
go to the expense of providing facili- 
ties for charging at a great variety of 
voltages. Furthermore, the risk and 
trouble of changing or adjusting the 
charging range will not prove at all 
attractive, considering the small rev- 
enue derived, and the class of help em- 
ployed, where a station is called on to 
do a general charging business. 

‘‘Second—That proper facilities for 
charging may be had at all publie gar- 
ages and the necessity of making it 
easy for these stations to obtain stand- 
ardized charging equipment. It is to 
the central station that we must largely 
look to foster this industry and make 
the purchase and use of eleetrie vehi- 
cles popular; therefore, we must seek 
to make their technical problem easy 
and the work attractive. Nothing will 
contribute more to this end than the 
adoption of standards of equipment 
and service wherever possible. 

‘‘Third—That a vehicle usually 
charged in a private garage while en 
tour may be charged at any other gar- 
age or central station. 

‘‘After looking over the electric-ve- 
hicle field,’’ said Mr. Churchward, ‘‘es- 
pecially on the commercial side, this 
does not seem to be a very difficult 
problem, but in the lighter commercial 
vehicles and a great many makes of 
pleasure vehicles there is a great var- 
lation. Not so much so, however, as 


there was a few years ago. 


‘‘A prominent company produced ten 
years ago a Vehicle capable of running 
on ten cells or twenty volts; later this 
was increased to twelve cells and still 
later to fourteen cells. When they re- 
designed their cars a few years ago the 
lowest number of cells adopted was 
twenty-four, corresponding to forty- 
eight volts. This has now been in- 
creased to thirty cells, or sixty volts. 
The tendency all the time is to increase 
the number of cells and voltages. 

“At the present time we have vehi- 
eles running in our cities with the fol- 


lowing combination of eells: 


Maximum 
charging 


Maximum 
charging 


Number voltage Number voltage 
of cells, required of cells, required. 
Lead Lead es 
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‘The proposed standard in lead-bat- 
tery cars is 30-40-42 cells, and in alka- 
line battery cars. 40-60-62 cells. 

“It certainly would appear from the 
above table that the adoption of two 
eharging voltages with a small amount 
of regulating resistance, and vehicles 
equipped with corresponding numbers 
of cells, would help simplify matters 
considerably.” 

Mr. Churchward then took up the 
influence of voltage on the efficiency of 
the motor and controller equipment. 
and with charts showed a very material 
loss in efficiency, caused by the internal 
resistance of motor, at once apparent in 
the reduced speed on grades. The in- 
ternal resistance can at once be segre- 
gated, he claimed, into the copper loss 
(that is due to resistance of armature 
and field windings and the brush-con- 
tact loss between brushes and commu- 
tator. This latter loss becomes very 
great with the ordinary type of brush 
used as the voltage decreases and the 
current increases. 

The only way to overcome this great 
loss, he held, is to use some kind of 
composite brush or better still a metal- 
line brush. Why not use this brush at 
once on all motors and increase the 
efficiency all along the line? That 
would be easy if this special brush did 
not call for a special motor to go along 
with it. In other words, the commuta- 
tion characteristics of the standard mo- 
tor designed to use graphite brushes 
are not correct for a metalline brush. 
and the question at once arises, Will it 
pay to change the characteristics of 
the motors to use this brush, and if we 
do, will we not lose something else 
further down the line? 

“My own impression is,” concluded 
the speaker, ‘‘that we must increase the 
voltage and decrease the current within 
practical limits. If we ean do this, the 
number of cells in all the various makes 
of vehicles of. a given capacity will be 
the same. The number of plates, or 
the charging current, will be approxi- 
mately the same for vehicles of the 
same size put on the market by differ- 
ent manufacturers. 

“When vou adopt one or more stand- 
ard voltages, then the charging plugs. 
cables and resistances, ete., can be made 
to take care of all makes of vehicles; 
and you will give the central-statiol 
man a chance to get after customers 
and boost the electric vehicle for all he 


is Worth.’ 


Vai a 


ndari g. 
eelis. apis 
Het? h 
| appare 
thop -~ 
hasmi.. 
C E 
while <7. 


ST 7 


ler ev 
e ye 

af are. 
lt fier 
aed a 
wiin 
pe is 


seu att 


March 11, 1911 


# 
s 


ELEMENTS OF POWER-STATION 
DESIGN—XXVI. 


TYPICAL STEAM POWER PLANTS. 


BY W. B. GUMP. 


' It is convenient to divide the subject 
of steam power plants into two general 
divisions: the mechanical, or steam side, 
and the electrical side. 

The mechanical side embraces: 
(a) Engine and Turbine types. 
(b) Steam Plant Auxiliarigs. 
(e) Condensers. 

(d) Wet-Air vs. Dry-Air Systems. 

(e) Cooling Towers. 

(tf) Water Purification. 

(g)' Foundations. 

(h) Superstructure. 

(k) Light and Ventilation. 
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ods of generating power; namely: hy- 
draulic, steam and gas. The second 
method, that of steam power, was treated 
more at length under ‘‘The Selection of 
Prime Movers,’’ in which the field of 
application of the steam engine and that 
of the turbine, respectively, were dis- 
cussed. From facts therein contained a 
rather clear conception is formed regard- 
ing the proper installation of steam 
prime movers for a particular class of 


service. 
Since the present chapter is to deal 
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service are such as to farce the adoption 
of prime movers which are free from the 
serious objections now well recognized 
in connection with reciprocating units 
of large capacity. 

The adoption of the reciprocating en- 
gine is thoroughly warranted in the 
great majority of pumping plants, and 
in a large number of factory power 
plants as well. The latter case, however, 
embraces units of comparatively small 
capacity. Present-day practice tends 
strongly toward larger units than were 


FIG. 1.—-SECTION THROUGH POWER STATION OF INDIANAPOLIS, CRAWFORDSVILLE & WESTERN TRACTION COMPANY. 


The electrical side embraces: 

(a,) Switches and Bus Structures. 

(b,) Instrument Transformers. 

(c,) Power Transformers. 

(d,) Field Rheostats. 

(e,) Potential Regulators. 

(f) Wiring and Cable Runs. 

Engine and Turbine Ty pes.—The first 
chapter outlined the general conditions 
Which tend to separate the three meth- 


entirely with steam-electric plants, we 
may safely conclude that the typical 
steam-power plant which justifies units 
of 2,000 kilowatts capacity and above, is 
without exception a steam-turbine plant, 
while with unit capacities below this fig- 
ure a large number of cases may justify 
the installation of reciprocating engines. 
Notwithstanding arguments to the con- 
trary, the demands of electrie-power 


considered feasible a few years ago. On 
this account alone, a large number of 
plants are adopting the steam turbine 
where factors other than that of capacity 
contribute to economical steam-turbine 
performance. 

Even though there are many advan- 
tages derived from the steam turbine. 
there are still some factors of uncertain- 
ty regarding it, and in-small plants fof 
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not over two or three units) where con- 
tinuous service is paramount, the ‘old 
faithful’’ steam engine (Corliss or au- 
tomatic cut-off) is not to be forsaken. 
This is a case where the ‘‘tried and 
true” outweighs all other elements, and 
the reciprocating engine is ‘‘unanimous- 
ly’’ adopted. 

The factor of uncertainty scarcely en- 
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emergency to one or even two units. It 
is rare if ever, that more than two units 
become disabled simultaneously. The 
overload eapacity of the remainder of 
the plant would then be available to keep 
up the load. This assumes of course. 
that four or more units are installed. 
In deseribing plant types let us con- 
sider first Fig. 1, which shows the cross 


Āe om (a eae ae - a+ ee > ae a a a 6. a a-a a a a a 


i | 

r pna. 

Ume i fi 
4 7 |! 
i: 

o E- ii 
n ti 
a E.. 

Unit || . at 
“St i; 
| ji! 


| fn =i ip 


+ D i EE i E i 
Gat 
“Yat 

Sr 


Ton 


Vol. 58—No. 10 


meant that each generating unit is made 
up of a combination of boiler unit. engine 
(or turbine) and generator, which com- 
bination affords complete isolation from 
the rest of the plant. In sinall plants 
this is not always justified. In large 
plants, however, the design should be 
made with the object of installing a unit 
system throughout. 
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FIG, 2.—UNIT SYSTEM OF STEAM-TURBINE INSTALLATION. 


ters into a large turbine installation, for 
several reasons. One is, that closer at- 
tention ìs given the machinery, and an- 
other is that sufficient reserve capacity is 
available in case of an ordinary break- 
down. It is evident that a turbine break- 
down in a large plant is unlikely to in- 
terrupt service, from the fact that the 
proportion of reserve capacity to normą! 
load is eapable of taking care of an 


section of a typical engine plant. The 
arrangement of the boiler and engine 
room is that common to the majority 
of such plants and needs no special com- 
ment. The feature deserving probably 
the foremost consideration in this type, 
as well as in the turbine plant, is pro- 
vision for future installations. Present 
practice strongly favors the ‘unit sys- 
tem?” throughout. By the unit system is 


In the arrangement shown it will 


generally be found that the chief diffi- 
culty is the spacing of engines and boil- 
ers in such a manner as to accommodate 
all appliances, so that neither the engines 
nor boilers become crowded or allow 
either to occupy undue space. The spac- 
ing of the engines is no great task. The 
arrangement of the boilers themselves is 


likewise simple. To combine these suit- 
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ably, however, is a problem which de- 
mands elose study, and is one whieh if 
neglected usually incurs excessive cost 
and great inconvenience when future ex- 
tensions are made. 

In a small plant an equivalent of the 
unit system may be had by arranging 
the piping so as to afford interchange- 
ability between any two or more boilers 
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FIG. 


way and lighting service. The railway 
service is subject to heavy fluctuations 
while the lighting load is comparatively 
steady. The steam pressure will tend 
to fluctuate in accordance with the de- 


mands of service. Assuming that the 


steam side is combined, the influence of 
these fluctuations upon the entire boiler 
system, and hence upon the lighting 
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3.--VERTICAL-TYPE STEAM TURBINE. 


FIG. 4.—HORIZONTAL-TYPE STEAM TURBINE. 


and the complete isolation of any boiler 
from the others, regardless of the num- 
ber of settings. 

Generally speaking, the division of a 
battery of boilers into units (of one or 
more single boilers) offers the same phys- 
ical advantage on the steam side of the 
plant that isolated power loads offer on 
the electrical side. For example: con- 
sider briefly a plant supplying both rail- 


service is more or less marked, depend- 
ing to a large extent upon the relative 
load-factors of the lighting and railway 
service, respectively; that is, the ratio 
of the average railway load to lighting 
load. 

The variation in steam pressure in a 
well designed boiler installation is not 
usually so serious as to justify contin- 
ued segregation of the loads, especially 


489 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


with a turbine equipment, and there are 
advantages to be gained by combining 
the boilers. However, a unit layout 
offers a distinct advantage in a large 
plant from the facts that the operation 
of the plant is greatly simplified, and 
continuity of service is more certain. 

The plant shown in Fig. 2 may be 
considered a good example of the unit 
system. This is a steam-turbine instal- 
lation having two units, and space re- 
served for two others. There are four 
double settings of boilers, to correspond 
to the existing turbo-units. 

Fig. 3 shows the interior of a modern 
steam-turbine station in which the ver- 
tical type is installed. Fig. 4 shows a 
view of a horizontal-turbine installa- 
tion. The resemblance to hydroelectric 
plants is somewhat striking in both in- 
stallations, particularly the first. ln 
either of these types the compactness 
of arrangement as well as the simplic- 
ity in the general lay-out is highly 
pleasing as well as economical. 

Comparing these plants with a combi- 
nation plant using both engines and tur- 
bines we have an impressive view of the 
case in Fig. 6. Here there are three 
steam generating units of which two 
are double compound engines and thie 
third a vertical steam turbine. Each of 
the engines is rated at 5,000 kilowatts, 
while the turbine is of 5,500 kilowatts ca- 
pacity. A study of this combination is 
a steam-plant object lesson long to be re- 
membered. 

Steam Plant Auciliaries.—The boiler 
room has been treated at some length, 
and the general characteristics of prime 
movers have been dealt with. The mat- 
ter of auxiliary apparatus was but par- 
tially taken up, and since it is of great 
importance, especially in connection with 
steam turbines, some of the details not 
previously pointed out deserve a place 
in this chapter. 

Steam plant auxiliaries are in many 
instanees slighted to the extent of per- 
manently limiting the efficiency of plants 
which otherwise would be capable of 
high economy. In practieally all plants, 
large or small, it is money earned to 
purchase first-class auxiliaries. The ad- 
vent of the steam turbine early estab- 
lished the fact that high-class auxiliary 
apparatus is imperative if economy is to 
be realized. In this connection it may 
be stated that with large units the high- 
est vacuum obtainable is almost invari- 
ably justified, since the efficiency drops 
rapidly as the vacuum decreases. 
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Condensers.—The cost, of condensing 
apparatus is necessarily a vital issue, 
and when: it comes to steam-turbine con- 
densers the first cost is unfortunately 
much higher than for apparatus suita- 
ble to the average engine plant. A cost 
curve is shown in Fig. 5, being repro- 
duced from a publication in Power sev- 
eral years ago in connection with an im- 
portant article by J. R. Bibbins. It 
will be observed that for a vacuum of 27 
inches (referred to 30 inches, barometer ) 
the cost of condensing apparatus is in- 
creased twenty-five per cent above the 
cost of apparatus for a twenty-six-inch 
vacuum, while 28.5 inches doubles the 
cost. 

The curve does not take into account 
the cost of additional space, more elabor- 
ate foundations, and the accompanying 
fixed charges, all of which naturally en- 
ter into the proposition. It should be 
noted, however, that with more costly 
apparatus the depreciation, and hence 
the upkeep, should be much lower than 
is the case with mediocre apparatus. 
Even if this were not so, the additional 
economy gained in steam consumption 
will more than balance the high first 
cost and fixed charges. 

It cannot be disputed that the degree 
of vacuum best adapted to a particular 
plant has a definite relation to the yearly 
load-factor. The higher the average 
load, the greater is the length of time 
during which the condensing apparatus 
operates at a high efficiency. With a low 
average load the auxiliaries are operat- 
ing at a low efficiency and consequently 
the cost of wasted energy added to the 
fixed charges Increases accordingly. The 
fixed charges are constant irrespective of 
the load-factor, and since the losses are 
reduced in proportion to the increased 
load, a high load-factor reduces the cost 
per unit of power generated. 

It is out of place here to discuss in 
detail the various condensers now in use. 
The choice of a condensing equipment is 
a matter depending upon so many fae- 
tors that it is useless even to attempt to 
lay down a system of rules, except those 
which are applicable to general eondi- 
tions, and may be considered as funda- 
mental. 

Jet Condensers.—Het us consider first 
the jet condenser. This type embraces 
all of those which allow the condensed 
steam and ecireulating water to mingle. 

(1) Plain. 
(+) Barome- 


They may be classified as: 
(2) Siphon. (3) Ejector. 
trie. 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


These are all used in connection with 
plants where a considerable quantity of 
cooling water is available, which may be 
rejected, or where the quantity is limit- 
ed, and its recovery is feasible. The 
latter case refers more especially to 
plants in which a portion of the cooling 


‘Water recovered is sent to the hot well, 


while the remainder is transferred to a 
tower or cooling pond to be re-cireulated 
through the condenser. 

Among the condensers above named 
the barometric type has found econsider- 
able favor, in turbine as well as recipro- 
eating-engine installations. The barv- 
metric type affords means of securing 
a high vacuum, due mainly to its inher- 
ent construction. It is therefore better 
suited to steam-turbine plants than the 
other types of condensers, although there 
are accompanying objections as well. 
One of the objections is the large amount 
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out some method of purification, thus in- 
creasing both the first cost and the up- 
keep of auxiliary apparatus. Where the 
water supply is limited or is too expen- 
sive to be used from the mains of a city 
water-supply system, a cooling tower or 
cooling pond hecomes necessary. Fur. 
thermore, the condition of circulating 
water is apt to cause more or less deteri- 
oration of the tubes of the condenser. 
In any ease, frequent and regular cleans- 
ing is demanded. 

From the facts just stated it 1s clear 
that the surface condenser is more cost- 
ly both at the outset, and in mainte- 
nance, than the jet condenser. In spite 
of these objections its use is very exten- 
sive, especially in connection with steam- 
turbine installations. One reason for 
this is the fact that the aqueous vapor 
is more conveniently removed from a 
surface condenser than from the ordi- 


Frelative Cost of Vacuum 
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FIG. 5.—RELATIVE COSTS OF VARIOUS DEGREES OF VACUUM. 


of head room required. In double-deck 
plants this is favorable rather than 
otherwise, and provides direct and sim- 
ple connections between the turbine ex- 
haust, and the hot well. It must be 
remembered that a water column thirty- 
four feet in height must be maintained ; 
hence the head room below the turbine 
floor must conform to this requirement. 

Surface Condensers.—Of the surface 
condensers ordinarily employed, the 
water-cooled type is by far the most 
common. Methods of air-cooling will 
not be treated in this diseussion. 

The employment of surface condensers 
is typical of power stations where the 
water contains a large amount of impuri- 
ties, rendering it unfit for use in boilers, 
or Where the quantity of water available 
for boiler use is limited. In many in- 
stances, no pure water is to be had with- 


nary jet condenser, and consequently a 
higher vacuum is possible. However. 
certain types of jet condenser are ad- 
mirably adapted to the production of a 
high vacuum, as will be seen later. 
Wet-Air vs. Dry-Air Systems —Until 
within a very few years a vacuum above 
26 or 27 inches was not considered nec- 
essary, and the wet-air system was al- 
most universal. The advent of the steam 
turbine brought about the necessity for 
extremely high vacua and has ushered 1 
appliances capable of producing a vat- 
uum close to twenty-nine inches. 
While it is quite possible to secure 
high vaeua with wet-air system (using 
plunger pumps to handle both the water 
and air) recent practice is strongly fè- 
voring the addition of a dry-air pum 
Where steam turbines of not over 1.50 
or 2.000 kilowatts normal rating are em- 
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ployed, the necessity for a dry-vacuum 
pump is somewhat questionable, since 
the cost of maintenance is proportionate- 
ly large compared to the generated out- 
put: Here, again, the load-factor has an 
important bearing on the case. 

The barometric condenser lends itself 
readily to the use of a dry-air pump, 
and since it is cheap to install and to 
maintain, it has become popular in 
steam-turbine plants, where a jet con- 
denser is feasible. The other types of 
jet condenser are more compact and 
their construction is such that it becomes 
difficult in most cases to operate a dry- 
air pump satisfactorily, although this 


combination has been used. However, a — 


condensing equipment for high vacua 

should generally be of a construction 

suited especially for a dry-air system. 
An exteption to the more common sys- 
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tem of high vacua, (employing both a 
wet and a dry-air pump), is to be found 
in the Leblanc system, which is a radi- 
cal departure from the usual construc- 
tion, in that the air pump is rotary in its 


action, and entirely eliminates mechan- 


ical valves. The principle of action de- 


pends upon the centrifugal force of cold 


water which is ejected in the form of 
The 
vacuum created directly behind the slugs 
of water entrains the air and vapor 
which is eliminated to the extent of se- 
curing a very high vacuum. Since the 
construction is greatly simplified in com- 
parison to that of piston pumps, and 
the wear is accordingly small, this type 
is being strongly favored for steam- 
turbine plants. Fig. 7 illustrates the 
construction of the Leblane condensing 
outfit. showing its use in combination 
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FIG, 6.—ENGINE AND TURBINE UNITS. 
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with a Leblane jet condenser. The air- 
pump portion is applicable also to sur- 
face condensers. 

The operation of this apparatus is as 
follows: The exhaust steam entering at 
A strikes a jet of cold water at the spray 
nozzle C connected to the incoming pipe 
B. The condensed steam falls into the 
chamber D, flows into the centrifugal 
discharge pump S, and is discharged in- 
to the hot well. Connected to the top 
of the chamber D is a vertical air pipe 
P, through which the air, or conden- 
sable vapor is made to pass by means 
of a specially constructed centrifugal 
air-pump. The latter draws cold water 
from a cold well, having a sufficient head 
to keep the pump primed. The high 
rate at which the cold water ‘‘pistons’’ 
are ejected creates a suction in the air 
pipe which is claimed to be considerably 


THROUGH AIR 


higher than that produced by the move- 


ment of mechanical pistons. 
(To be continued.) 

(Enrtror’s NotK.—This important series of 
articles was started in the ELECTRICAL RE- 
VIEW AND WESTERN ELECTRICIAN, Septem- 
ber 3, 1910, and before its conclusion will 
cover every phase of central-station design. ] 


——_—_—4--e_____ 

Use of X-Rays to Discover Pearls. 
In a recent report Consul Albert Hal- 
stead, of Birmingham, England, states 
that Dr. J. Hall Edwards, of Birming- 
ham, one of the British medical men 
who early devoted themselves to the 
use of the X-ravs in surgery, delivered 
a lecture in London on X-rays and the 
important part they played in surgery. 
Speaking of other uses of these rays, 
he deseribed their employment for the 
discovery of pearls. Instead of destroy- 
ing the oyster to ascertain if it contains 
pearls, he declared that the ravs might 
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be used to show whether the oyster con- 
tained a pearl, and if nothing were 
discovered the oyster might be put back 
into the sea so as to continue to grow. 


Chicago City Railway Company Places 
Big Order. 

The Chicago City Railway Company 
has placed with the General Electric 
Company an order for $2,000,000 worth 
of railway equipment. This order, 
which includes complete equipment for 
nearly 1,000 cars, is the largest ever 


given to one concern. 
— 


New Cars for South Side Elevated, 
Chicago. 

The South Side Elevated Railroad, 
Chicago, IlI., has recently placed in op- 
eration a new car which shows a 
marked improvement over the old cars 


FIG. 7.—LEBLANC CONDENSER AND PUMP. 


used by this company, both in the gen- 
eral design and in the arrangements 
made for the health and convenience of 
the passengers. 

Special attention has been given to 
the ventilation of the car and in this 
connection the arched roof was adopt- 
ed as best suited for a sanitary inte- 
rior. Four ventilators are installed in 
the roof of the car, each ventilator be- 
ing fitted with a 12 by 14-inch operat- 
ing register controlled from the end of 
the car. Five fresh-air intakes are pro- 
vided under the heaters, each three 
inches square. 

With this combination of ventilators 
and intakes it is possible to change the 
air every two minutes without causing 
a draft. In a recent test it was found 
that 45,000 cubie feet of fresh air could 
he brought into the caf every hour. 
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ELECTRICITY AS AN ADVERTIS.- 
ING MEDIUM.’ 


BY C. M. AXFORD. 


The writer wishes, first, before taking 
up the subject of ornamental street 
lighting, to make a few remarks regard- 
ing opportunities for advertising through 
the medium of electrical signs. 

There has been no lack of invention 
and improvement in electrical art. Thou- 
sands of men have labored successfully 
to cheapen, popularize and multiply the 
uses of electrical energy. To bring be- 
fore the attention of each consumer ways 
and means and advantages for using 
current in display lighting, by the use 
of signs, ete., is one of the first duties of 
the commercial department of the cen- 
tral station. 

How many miles upon miles of fences 
and signboards there are displaying ad- 
vertisements only in the ‘‘daylight 
hours’’ that could be lighted at night 
with a few lamps and the advertiser 
would be reaping a benefit of twenty- 
four hours’ advertising, rather than half 
of this period; furthermore, the adver- 
tisement would loom up more conspicu- 
ously by night than by day on account 
of the contrast. 

It is necessary to investigate the de- 
mands and needs of the consumer and 
anticipate constantly what he wants and 
can buy advantageously. Many pros- 
pective consumers advertise in the local 
newspapers entirely, which would not be 
the case if they were to learn the ad- 
vantages of advertising by means of elec- 
trical devices. 

The impression left with the individ- 
ual after a flashing sign display, is very 
lasting, due no doubt to after-i -image ef- 
fect on the retina of the eye. Outline 
lighting affords another market for the 
sale of electrical energy and as an ad- 
vertising medium the Mazda sign lamp 
has reduced the cost of this class of dis- 
play lighting to approximately half. 

Many central-station men recognize 
the possible result of outline lighting. 


1 Paper read before Wisconsin Electrical As- 
sociation. 
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The owners of imposing office buildings 
located short distances from the main 
center of cities should be approached and 
the business solicited for outlining the 


building with Mazda lamps. Then there 
would be a tendency to create a new cen- 
ter. A new business field is opened, 
electrical advertising will naturally fol- 
low these newly awakened communities 
and new business will be secured. 

The value of this class of lighting 
should he easily recognized and every 
attempt made to secure such desirable 
business. An electrically lighted store 
or place of business can be made to 
stand out as prominently from its en- 
vironments as does a mansion surround- 
ed by dilapidated dwellings. It is mere- 
ly a matter of judicious window and ex- 
terior lighting. Electrie exterior light- 
ing is not illumination, it is primarily 
advertising—first-class business booming 
publicity. which brings large returns for 
a comparatively small expenditure. 

You recognize the up-to-date stores 
nowadays by the extent to which they 
employ electricity. Test that statement 
by counting the successful shops not 
using electric light. 

The commercial field of a central-sta- 
tion company represents an opportunity 
to market a produet. The act of supply- 
ing the demand and giving good serviee 
enhances the entire value of the com- 
munity. As the community becomes 
more attractive through this advertising 
display lighting, it grows and develops. 
and as this change takes place the value 
of the market increases. 

When one merchant realizes the great 
importance of electrical advertising and 
installs a sign, or other electrical adver- 
tising medium, the others follow his lead 
and install similar signs or display light- 
ing, but the central station should not 
wait for the merchant, but be constantly 
on an inspection tour and study the 
consumer’s individual needs and meet 
them with a proposition which will be 
advantageous to hoth. 


ORNAMENTAL STREET LIGHTING. 


The subject of ornamental street light- 
ing can be treated in several ways and 
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in many articles appear descriptions of 
various classes of special lighting which 
is more or less popular with many com- 
munities. As this is a subject which is 
not only interesting to the central sta- 
tion, but also to the merchant and boost- 
ers’ association, the writer will attempt 
to treat it in both of its phases with 
greater detail from a_central-station 
standpoint. 

There is no question but that orna- 
mental street lighting has a tendency to 
promote the interests of a community, 
improve local conditions, enhance real 
estate values, ete. The general appear- 
ance of a city is strikingly affected by 
the street illumination. The problem of 
obtaining economical lighting which is 
at the same time effective and attractive, 
is therefore of the greatest importance 
to every municipality and merits the 
careful consideration of every citizen and 
the centra]-station management. 

In the majority of cities not provided 
with ornamental street-lighting sys- 
tems, ‘the campaigns for better street 
lighting were started by local merchants; 


“the most successful examples, however, 


are found where there has been active 
co-operation between the merchant, mu- 
nicipal authorities and the central-sta- 
tion company. i 

Lighting companies should meet the 
merchants more than half way and as- 
sist them in selecting a system that will 
be applicable and one which will give 
the greatest illumination together with 
decorative effect. The cost of such a 
system is comparatively small when you 
pause to consider that the total expense 
is divided among so many individuals. 

The tendency is for a higher standard 
of illumination still retaining the orna- 
mental feature. As the tendency is for 
higher-candlepower light sources, there 
is a point I wish to bring out strongly 
in connection with their use, and that 1s. 
we must not neglect the detrimental ef- 
fect of glare. 

In order to obtain a uniformity of il- 
lumination on the street surface and 
prevent unpleasant glare from these 
units, they must be suspended a sufficient 
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height from the street level and the 
glassware selected should be of such a 
character as to well diffuse and reduce 
the intrinsic brilliancy of the lamps. 

The discernment of objects on the 
street is made easy providing the light 
sources are suspended a sufficient height 
from the street surface, so as to 
form the eritieal visual angle. The 
writer means by this that the lamps 
that are in the field of vision form an 
angle between the light source, the eye 
of the observer and the object viewed, 
of less than five degrees. 

There are two effects of glare which 
are worthy of attention: (1) A meas- 
ureable decrease in ability to see, 
due to the presence of a light source in 
to the field of vision. (2) A lessening 
chance of seeing a barely discernible ob- 
ject when viewed carelessly, except when 
by adjustment of the iris of the eye 
which is an involuntary strain. 

Certain systems, although the lght 
sources are ten to fifteen feet from the 
street level, provide a desirable orna- 
mental lighting scheme. when, however, 
the standards are spaced close enough 
together and the lamps inclosed by some 
suitable diffusing medium as to give uni- 
form hghting on the street surface. 

If we were in possession of reports 
from the various communities which have 
installed ornamental lighting. we would 
have a history that would deseribe to 
us the progressiveness and the business 
booming of these various communities. 
It would show that wise business men 
make certain investments in electrical 
advertising which prove their progres- 
sive spirit and which contribute to a 
marked degree to the general welfare. 

There is no doubt in my mind that 
these merchants and associations who 
install ornamental lighting in the vari- 
ous locations of the business streets are 
the ones who put real money in elec- 
trical advertising schemes that has giv- 
en them tremendous returns. Those who 
have oceasion to go to various cities and 
towns notice immediately the lack of 
that prosperous spirit of the busy citi- 
zen in the absence of ornamental street 
lighting. 

When receiving a visitor in our homes, 
do we not arrange everything in order, 
make it cleanly, and home-like, so that 
such environment will make a pleasing 
and lasting impression? Likewise 
should not every citizen be proud to 
have his city made inviting to the vis- 
itor through such Means as ornamen- 
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tal street lighting, outline lighting, dis- 
play advertising and other electrical 
devices? 

The illumination that is provided for 
every city by the municipal authorities 
is to a certain extent a close auxiliary to 
the police department, for the reason 
that more erime is committed in dark- 
ness than in daylight, and it should be 
the duty of every citizen and municipal- 
ity to strive to obtain for their individ- 
ual cities a street-lighting system em- 
ploying the most applicable lighting unit 
which will give the greatest illumination, 
so that it will be the greatest assistance 
to the police department. There is no 
city official today who, with the interests 
and welfare of the city at heart and on 
his conscience, would not gladly con- 
sider a system of lighting that would 
cause the cessation of hold-ups, robber- 
ies, assaults, murders, porch-climbing, 
ete. This naturally presents the ques- 
tion—to what extent are our city offi- 
cials responsible for the safety, conven- 
ience and protection of the publie, beau- 
tifving of cities, and the encouragement 
of commercial growth? No self-respect- 
ing citizen should object to a tax-levy 
which would make it possible to have an 
illumination of his city sufficient to elim- 
inate the shadows and dark places which 
are a menace to himself and members of 
his family. 

SMALL VERSUS LARGE LIGHT SOURCES. 

Just how much curb lighting inter- 
feres with sign lighting is a question 
which has not, up to this time. been ìn- 
vestigated to any great extent. The 
writer has been unfavorably impressed 
by the location of many light sources, 
signs, window lights, ete., ten to fifteen 
feet above the sidewalk. Installed at 
these distances they tend to confuse the 
observer, and present a mass of lights 
that collectively mean so little. but sep- 
arated as they should be, would mean 
so much. 

There is one great advantage in in- 
stalling signs twenty to twenty-five feet 
above the sidewalk, as it separates these 
electrical devices used for an advertising 
medium from some other advertising 
medium that is to be used for ium- 
nating a thoroughfare. I am strongly 
of the opinion that if light sources were 
installed whieh gave a characteristic dis- 
tribution of eandlepower in the lower 
hemisphere and practieally no light 
thrown above the lamp, such signs that 
appear above the street lamps would 
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stand out beautifully clear and not be 
mixed with the curb lighting. 

In lighting his windows the up-to-date 
merchant has learned many things whieh 
has been to his advantage; for instance 
he does not permit his light sources to 
be seen, but he hides them from view 
hy some suitable curtain, drapery or 
translucent sign. Window lighting 
should be treated very similar to stage 
hghtning. How many of us would en- 
joy a performance were we subjected to 
the glare of from 100 to 150 bare in- 
candescent lamps? It is a question if we 
would see the play at all. 

There are still many merchants who 
have not been convinced that their win- 
dow lighting can be improved upon. 
These gentlemen must be taken in hand 
by the central-station men and shown 
where a few simple changes can effect a 
decided improvement. 

In sections of certain cities where 
boosters associations are considering ad- 
ditional or original lighting schemes, 
and where the traction company has the 
right-of-way, a satisfactory plan is the 
use of special brackets on the trolley 
poles on each side of the street. (the 
poles already spaced unformly), and on 
these brackets suitable high-candlepower 
hight sources. 

There are many manufacturers who 
have desired ornamental posts, and 
many of the designs published are very 
decorative and can be obtained very 
reasonably. [ am of the opinion, when 
special lighting is installed that a city 
should pass an ordinance making the 
posts selected the standard, and that no 
other style should be put upon the pub- 
lic street but the type approved by the 
citizens and the municipal authorities. 
This will prevent the installation of iso- 
lated standards of various designs, and 
will be a help to boosters’ associations 
and merchants collectively, to install 
uniform, special lighting. rather than 
uniform individual lighting. 

——__>-e—___ 
Toronto Automobile Show. 

The Automobile Show held last 
week in Toronto included the first com- 
prehensive exhibition of electric vehi- 
eles shown in Canada. This is due 
largely to the campaign inaugurated a 
vear ago by the Toronto Electrie Light. 
Company, which resulted in the estab- 
lishment of an agency by a large mak- 
er. The company quotes a special rate 
for this class of service and numerous 


inquiries have been made. 
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The exhibits included a chassis, a 
brougham and a victoria by the Baker 
Motor Vehicle Co.; a Lansden truck 
with Edison batteries and two coupés 
by the Canadian Vehicles Limited; 
storage batteries by the Edison Stor- 
age Battery Co.; Babcock Roadsters, 
coupés and victorias by the Gibson 
Electric Carriage Company; a coupé 
with iron-clad batteries by the Rauch 
and Lang Company; storage battery 
by the Tait Aceumulator Company. 

— eo 
Electric Advertising Display By Air- 
ships. 

The people of Berlin were very much 
surprised by a new and original form 
of New Year’s congratulation in the 
form of an airship of the Parseval Air 
Transportation Company, which ap- 
peared on New Year’s Eve over the 
metropolis and passed the main streets 
unusually close to the ground. 

On each side of the huge bag were 
stretched large canvasses, on which ap- 
peared in great letters of light the 
words ‘‘Prosit Neujahr,’ meaning 
Happy New Year. 


As the ship had just returned from — 


its gas-charging station at Bittertield, 
about 150 miles from Berlin, and dis- 
played this lighting phenomenon for 
the first time, it caused a great sensa- 
tion. The ship took its course to the 
Royal Castle, circumnavigated that and 
other important buildings and finally 
returned to its station at the town of 
Johannisthal. 

The lighting is accomplished by an 
electric generator in the car, taking 
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sufficient power from the airship motor 
to produce eleectrie current for two 
search lights, one on each side. The 
outlines of the ear are marked by ìn- 
eandescent lamps of various colors. 
This method of advertising is patented 
by the Air Transportation Company, 


Charlottenburg. Germany. 


ENVELOPES, ETC. 
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Enlightening Eighteen Million People. 

The General Electric Company has 
published a handsome catalog entitled, 
"How the General Electric Company is 
Enlightening Eighteen Million People.’’ 
Fhis describes a wide-reaching advertis- 
ing campaign which is being conducted 
by the General Electric Company. 

The present census shows that our 
population has increased to 92,000,000. 
Not less than 45,000,000 people are lo- 
eated within reach of commercial elec- 
trical service. Cutting off families with 
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COVER DESIGN OF CATALOGUE. 


incomes of less than $600 per annum, it 
is estimated that there are 18,000,000 
prospects who need only a little en- 
lightenment and a little urging to be- 
come central-station customers. 

Since September, 1909, millions of 


people have been reading about better 
and cheaper electric lighting and its ad- 
vantages over other forms of artificial 
illumination. Twenty different well 
known magazines carried General Elec- 
trie tungsten-lamp advertisements dur- 
ing the three fall months of 1909. Nine- 


teen representative magazines earried 
t 
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tungsten and Mazda-lamp advertise- 
ments to 7,000,000 subscribers during 
the winter of 1909 and 1910. A series 
of seven advertisements appeared in a 
grand tctal of 11,487,000 copies of well 
known national weeklies like the Sat- 
urday Evening Post, Collver’s, and the 
Associated and _ Illustrated Sunday 
Magazines. 

This campaign has been extended to 
store and business trade papers, indus- 
trial trade papers, popular magazines 
and electrical trade papers. The adver- 
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SAMPLES OF ADVERTISEMENTS APPEAR- 
ING IN TRADE JOURNALS. 


tising is of a varied character, is clev- 
erly written, and attractively illus- 
trated. This advertising is of direct 
benefit and is available to every central 
station in the country. Hundreds of 
companies in all parts of the country 


Klectrotyped Newspaper Advertisements in Single and Double Columa Sises 


A GROUP OF ELECTROTYPED NEWSPAPER ADVERTISEMENTS. 


have availed themselves of this offer of 


co-operation. 
+» 


Electric Iron Campaign. 

The Denver Gas & Electric Company 
is distributing an attractive folder set- 
ting forth a number of the advantages 
of the electrie iron. + 
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Residence-Lighting Campaign. 

In planning the home one of the most 
important questions to be considered 
is illumination, both natural and arti- 
ficial. Due consideration therefore 
should be given the arrangement and 
size of windows; it is highly important, 
in the interest of the family’s health 
and cheerfulness, that in the evening 
the home should be well lighted. 

Electricity is imperative to the ad- 
vancement of modern home life. It is 
largely responsible for the degree of 
success attained by cities and the com- 
fort of citizens. It is, therefore, of the 
utmost importance that a city should 
be well lighted, but to be well lighted 
each individual home should have the 
proper illumination. 

The proper planning of a well light- 
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ing its customers and prospective cus- 
tomers how an installation should be 
made to be economical and at the same 
time artistic the Company had on ex- 
hibition at the recent Minneapolis show 
a model home, shown herewith, wired 
and arranged according to the best 


practice. While built on a small scale 


every detail, including outlets, switches, 


ete., was given careful consideration 
and the demonstrators were able to 
demonstrate convincingly the advan- 
tages of electricity in the home. The 
installation was shown in actual oper- 
ation and proved of great benefit to 


the company. 
———e 
Value of Electrical Advertising. 
One trenchant reason for the effec- 
tiveness of electrice advertising is the 
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MODEL COTTAGE COMPLETELY WIRED, DEMONSTRATING THE PROPER METHOD 
OF WIRING. 


ed home rests in the true conception of 
what modern science calls efficient il- 
lumination, and a clear understanding 
of the essential factors necessary to 
produce artistic effect, having constant- 
ly in mind economy. 

In carrying on a residence-lighting 
campaign in Minneapolis, Minn., the 


Minneapolis General Electric Company 


has been distributing attractive book- 


lets containing floor plans and lighting 
arrangements for a number of differ- 
ent six-room 
proper arrangement of 
tures, switches, windows, ete. 


showing the 
lighting fix- 


cottages, 


In furtherance of this plan of show- 


fact that light possesses great advertis- 
ing value. The term ‘‘electric advertis- 
ing’’ may be taken to include all forms 
of publicity in whieh light is a pre- 
dominant factor, furnishing illumina- 
tion for attracting attention or for the 
display of goods or an announcement. 
It begins with the electric sign over 
the door and takes in the decorative 
outlining, the illuminated window dis- 
play, interior lighting, ete. 

The eiécizic sign, the father of elec- 
tric advertising, is the forerunner in 
this field. It has been the experience 
of electric light companies and of elec- 
tric advertising experts that after the 
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overhanging electric sign is in place 
the merchant or advertiser is then 
ready to use electric publicity in other 
forms. 

The electric sign prompts travel. 
Travel brings with it the necessity for 
other forms of display advertising; 
rather, brings the opportunity to make 
display advertising most effective. 
Then the merchant feels the necessity 
of dressing his windows artistically and 
lighting them well. This is all electric 
advertising and comes within the scope 
of the advertising expert's work. 

There can be no disagreement as to 
the value of outside display advertis- 
ing. It is extremely desirable from 
every standpoint. People will not trav- 
el dark streets—not necessarily from 
a sense of fear, but it is natural for 
every animate being to be attracted by 
light. 

The great beauty about electric ad- 
vertising is the fact that it adapts it- 
self so admirably to the financial condi- 
tion of the merchant. The pioneer mer- 
chant must necessarily first utilize that 
form of it which brings him the great- 
est returns and prominence for each 
dollar expended. This initial form of 
display is the electric sign which can 
be read from a distance. 

A few overhanging signs in a local- 
ity induce more travel, more travel in- 
duces the merchant to use additional 
forms of display advertising. You 
never saw a merchant willingly discon- 
tinue any form of electric advertising 
after he had used it for a while and 
experienced its good results. Electric 
advertising acts directly upon sales 
and stimulates the cash register. 

When promoters of expositions want 
to attract the attention of the world, 
they do not rely upon artistic boule- 
vards and symmetrically arranged 
parks. They turn on the lights; they 
use light, and lots of it. Our cities are 
commercial centers. They must neces- 
sarily drift commercialward in senti- 
ment and appearance. They are expo- 
sitions of business and must have light. 
The best lighted cities today are the 
most progressive.—Nigns of the Times. 

— eo 
New Sign for Chicago. 


The Commonwealth Edison Com- 
pany, Chicago, has elosed a contract 
with the new Columbia Theater for eur- 
rent for lighting the spectacular sign 
recently installed by the theater. The 
sign is equipped with 2.000 tungster- 
filament lamps. 
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LIGHTING A BREAKFAST-FOOD 
FACTORY. 


BY ROSCOE SCOTT. 


An important class of industrial light- 
ing problems is interlinked with that 
large, important and typically Ameri- 
can industry, the manufacture of ce- 
real products for the breakfast table. 

Granting the importance of the in- 
dustry, taken as a whole, it must be 
admitted that it is split up into so 
many divisions that the illumination 
conditions to be met in any one factory 
differ from those in nearly all others. 
Meals, flakes, biseuit, popped berries. 
granules and so forth, eaeh require dif- 
ferent lines of machinery for their man- 
ufacture and cach of course has its own 
lighting problems. One important gen- 
eral requirement, however, affecting the 
choice of illuminants, holds through- 
out, namely, the requirement of purity. 
Many firms boast of the fact that their 
product is touched by human hands but 
once or twice from the time the grain 


_ is received at the factory until it reach- 


es the consumer. With such precau- 
tion against contamination, it is but 
natural to find that the large breakfast- 
food factories at Niagara Falls, Battle 
Creek, and elsewhere, use the hermeti- 
cally sealed incandescent lamp exelu- 
sively as a factory iluminant, thus elim- 
inating all possibility of smoke or soot 
from the lights reaching the food. 

The Kellogg Toasted Corn Flake 
Company, of Battle Creek, Mich., not 
long ago remodelled its factory light- 
ing system in accordance with sugges- 
tions and assistance given by the Fos- 
toria Incandescent Lamp Company. The 
general conditions existing at the plant 
are as follows: 

Electrieal energy is generated on the 
premises, the prime movers being two 
750-horsepower Corliss engines and one 
low-pressure exhaust turbine. the latter 
directly connected to a 400-kilowatt 
nerio With this economical plant, 
the cost of current supplied to the 
lamps is only about one and one-third 


ELECTRIC LIGHTING 


and 


ILLUMINATING ENGINEERING 


cents per kilowatt-hour. During nearly 
fifty per cent of its working hours, the 
plant has to be illuminated by artificial 
light, since in order to keep production 
ahead of demand it is found necessary 
to work twenty hours out of the twen- 
ty-four. six days a week. The output 
averages 4,160 cases of corn flakes per 
day, thirty-six packages to the case. 
A factory of this kind is not a place 
where fragile lamps can safely be in- 
stalled unless proper precautions be 
taken. Some parts of the building are 
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clear Mazda lamps, fitted with Holo- 
phane steel reflectors, some of whieh 
give an extensive and others an inten- 
sive distribution, as required. 

There is no symmetrical arrangement 
of lamps in this room, but they are 
placed over the various machines and 
benches so as to secure the best illumt- 
nation fur the operators to work by. 
The lighting is a compromise between 
the ‘‘general’’ and ‘‘specific’’ systems 
of illumination, and it is found possible 
in this particular case to obtain entirely 


FIG. 1.-- ENGINE ROOM, SHOWING NEW AND OLD METHODS OF SUSPENDING LIGHTING 
UNITS, 


subject to severe vibration and heavy 
jarring, which is most pronounced in 
the engine room and in the packing 
room. 

All the incandescent lamps used 
were of the carbon-filament class when, 
in March, 1910, the company decided to 
change to metal-filament lamps as a 
means of illumination. The units, whieh 
Vary in size from 20 to 100 watts, are 
protected) by jar absorbers of the 
stretehed-spring variety, the springs 
being strong enough to carry their load 
with a considerable factor of safety. 

The package room is 60 by 100 feet. 
ceiling 9 fect high. It is lighted with 
seventeen sixty-watt and three 100-watt 


satisfactory results with the extremely 
low consumption of 0.22 watt per 
square foot of floor area. 

The flaking or roll room is 60 by 111 
feet, and such general illumination as 
is found necessary is given by four 100- 
watt clear Mazda lamps. equipped with 
Hat metal reflectors. In addition there 
are thirty-two ordinary sixty-watt ear- 
bon lamps on drop cords; these have te 
be used to a certain extent as portables. 
for the inspection of the various ma- 
chines, and are protected by wire 
guards. 

The engine room, the dimensions of 
whieh are 44 by 65 feet, is lighted by 
eighteen sixtv-watt clear Mazda lamps. 
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fitted with extensive Holophane glass 
reflectors. Six posts made of iron pipe 
each carry a three-arm top from whieh 
the lamps are suspended by springs 
which protect them from the excessive 
vibration, which is very pronounced in 
this particular room. The former meth- 
od of lighting (see Fig. 1) employed 
a large number of four-light clusters 
of carbon lamps, suspended from the 
roof beams. The new method brings 
the light-sources nearer to the machin- 
ery, and makes them much more acces- 
sible for cleaning and renewals. 

An idea of the illumination in the 
factory may be obtained from Fig. 2, 
showing one of the packing machines. 
The photograph, taken by the light of 
the metal-filament lamps only, indi- 
cates very clearly how the luminous 
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flux is directed downward upon the 
machines and how little of it is wasted 
hy absorption above the working level. 
It will be noted, incidentally, that the 
room has large windows, permitting a 
generous influx of daylight, while day- 
light is available. 

The average intensity of artificial il- 
lumination at the working level 
throughout the factory has been practi- 
cally doubled by the installing of the 
metal-filament lamps, and at the same 
time the power consumption has been 
reduced to about half its original value 
of 75 to 100 kilowatts. _ 

Nowhere, perhaps, are the energy- 
saving possibilities of metal-filament 
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lamps more forcibly brought out, by 
contrast between old and new methods, 
than in electrie sign lighting. This is on 
account of the fact that the carbon 
lamps formerly used were of exception- 
ally low efficiency, usually about five- 
watts per candle, whereas the low-vol- 
tage metal-filament lamps that are com- 
monly used to replace them have an effi- 
ciency of 1.3 watts per candle, or bet- 
ter. Thus the consumption per lamp 
may easily be reduced from twenty to 
five watts. This apparent digression 
leads to the consideration of the saving 
which the Kellogg Company has made 
by remodelling a large electric sign, for- 
merly equipped with 500 four-candle- 
power, twenty-watt carbon lamps in 
natural-ruhy, leaf-green and frosted 
bulbs. The superseding equipment em- 


2.—JLLUMINATION OF ONE OF THE PACKING MACHINES. 


ploys 300 four-candlepower, five-watt, 
natural-colored Mazda sign lamps, these 
consuming a total of 1,500 watts as 
against 10,000 watts for the old equip- 
ment. The consequent saving of 8.5 kil- 
owatts on this one sign which is lighted, 
on the average, six hours per night, 
would pay for the extra cost of the 
new lamps, and of adapting the sign to 
low-voltage lamps, in short order. The 
energy saving per night is fifty-one kil- 
owatt-hours, and figuring on the con- 
servative basis of 1.3 cents per kilowatt- 
hour, the pecuniary saving 1s found to 
be sixty-six cents per night. 

The principal proof of the satisfaction 
with which the proprietors of this 
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breakfast-food factory view their up-to- 

date system of lighting is found in the 

fact that they are now equipping a five- 

story addition, containing 45,000 square 

feet of floor area, in the same manner. 
—— ee 


Organization of County Light Section 
at Pittsburg. 


At a banquet to the employees of the 
Allegheny County Light Company giv- 
en by its officers at Hotel Duquesne, 
Pittsburg, on February 28, a seetion of 
the National Electric Light Association 
was formed, to be known as the County 
Light Section, and approximately 150 
of the employees joined the section. 
Prior to this time about thirty-five of 
the employees were already Class B 
members and therefore the section 
started with 185. 

H. N. Muller, superintendent of dis- 
tribution of the Allegheny County 
Light Company, acted as temporary 
chairman; W. H. Donkin, general con- 
tracting agent of the same company, 
acted (as temporary secretary and 
James M. Graves as femporary treas- 
urer. 

I]. H. Scott, chairman of the Mem- 
bership Committee of the National Elec- 
tric Light Association, gave a history 
of the organization, told of its growth 
and the objects for which the Associa- 
tion was striving. 

A. R. Granger, of Chester, Pa., presi- 
dent of Pennsylvania Electrical Asso- 
ciation, followed Mr. Scott and told of 
the work the company sections were 
doing, particularly the Philadelphia 
Section, and also dwelt on the work of 
the Pennsylvania Association. 

R. S. Orr, W. A. Donkin and F. Uh- 
lenhaut also spoke briefly and pledged 


their best efforts to make this section 


e 


a success. 


Electric Lighting Replacing Swiss 
Oandles. 

Owing to abundant water power, the 
use of electricity, even in small villages 
and on farms, is greatly increasing 
throughout Switzerland. The use of 
candles is therefore gradually decreas- 
ing. Heretofore the candle has been 
the general illuminant in the small 
Swiss homes. There are still about 2,- 
000,000 pounds of candles produced in 
the Swiss candle factories every year. 
Cheap electricity is, however, producing 
a sudden change from the primitive to 
the modern mode of lighting. 
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New System of Multiplex Telegraphy. 

Experiments have been just complet- 
ed at Florence, Italy, before a large 
number of experts, with a new appara- 
tus for multiplex telegraphy. The ap- 
paratus is the invention of Corrado An- 
draini, a well-known Italian engineer, 
and was constructed by Louis Maino, 
the chief of the technical bureau of the 
Italian state telephone deparment. The 
Morsg alphabet is used, and it is pos- 
sible, according to the London Daily 
News, to send more than ten telegrams 
by one line at the same time. -Each 
touch of the operator causes a blade to 
vibrate, which is tuned to a certain 
sound, and this transmits to the line 
alternating currents of high power and 
of known and invariable periods. The 


currents transmitted by the blades . 


‘* disconnect themselves at the receiving 
station, and by means of special mech- 
anism associate themselves with differ- 
ent Morse instruments.’’ According to 
the length of the sounds transmitted by 
the transmitting office the Morse opera- 
tor marks dots and lines. With the new 
system it is possible to transmit ten to 
fifteen telegrams at the same time, 
whereas at present only thirty to forty 
telegrams per hour can be sent on a 
single wire. The adoption of the new 
apparatus necessitates very slight alter- 
ations in existing instruments, and the 
extra installation is inexpepsive. 
———_>-o—__—_ 
Wireless on Submarines. 

The experiments with wireless tele- 
phone and telegraph apparatus at Cher- 
bourg in connection with submarines 
have, it is announced, proved com- 
pletely successful. Four submarines at- 
tached to the battleship Bouvines first 
proceeded to make experiment with the 
submarine bell telephone, and then left 
the bay where the Bouvines was an- 
chored, and kept in telephonic as well 
as telegraphic communication with her 
by means of wireless. The submarine 
was able to communicate to the battle- 
ship the name of every ship it met out 
at sea.—Electrical Engineering. 


New Signal Installations on the Santa 
Fe. 

The accompanying illustrations give 
a good idea of the physical appearance 
of a new signal installation which has 
been made on the lines of the Atchison, 
Topeka & Santa Fe Railroad, between 
Los Angeles and Garvanza, Cal. These 
signals were placed in service about 
the middle of November, and the pho- 
tographs have just become available. 
The installation covers four miles of 
single track, and the signal system con- 
sists of twelve three-position upper- 
quadrant style ‘‘S’’ Union Switch & 
Signal Company’s signals. This is the 
first installation of three-position up- 
per-quadrant signals on the Santa Fe 
Coast Lines and every effort has been 
made to bring every detail up to the 
highest standard of construction. The 
work was in charge of construction 
foreman R. A. Mathews, directly un- 
der the supervision of division signal 
foreman J. W. Metcalf. 

Primary batteries are used for the 
operation of the signals and line con- 
trol relays. Sixteen cells of battery 
are used for the signals, these cells 
delivering about sixteen volts. Con- 
crete battery hoxes and stub poles are 
used. The mild climate of this section 
of the country makes it possible to use 
concrete battery boxes instead of wells, 
cheapening the construction, and as 
the batteries are brought close to the 
surface they are made more readily 


accessible for attention. The track cir- 


cuit is supplied by three cells of grav- 
ity battery connected in multiple. Fig. 
1 shows the signal at a ‘‘clear’’ posi- 
tion, and Fig. 2 and Fig. 10 show the 
signal at ‘‘caution.’’ Fig. 4 shows a 
view of an east-bound home signal and 
the interlocking tower. Indicators are 
placed in the tower which give the 
towerman information regarding the 
location of trains and the track sections 
which have occupancy. Fig. 5 shows 
the concrete stub pole with the switch 
indicator attached. All line wires en- 
ter the concrete stub pole at the apex 


through type ‘‘F-51’’ condulet, and 
loricated conduit to a lightning arrester 
box and from the arrester box the 
wires are distributed to the proper ter- 
minal studs. Two-position switch in- 
dicators are used at all switches lead- 
ing from the main line. These indica- 
tors give indication in the upper right- 
hand quadrant. Fig. 8 shows one of 
these indicators. Fig. 7 shows a sin- 
gle concrete battery box made in con- 
nection with a signal foundation. and 
Fig. 6 shows a double battery box. In 
all cases loricated conduit is used for 
running wires between signals and bat- 
tery boxes. The installation runs 
through the city and there are a great 
many crossing bells entering the cir- 
cuits, adding very much to the compli- 
cation of the system. The installation 
passes through one mechanical inter- 
locking plant at the Southern Pacific 
Railway crossing. The old mechanical 
wood pole signals have been superseded 
by power-operated style ‘‘S”’ signals. 
Approach and detector locking has 
been provided and Model 3 electric 
locks and screw releases have been in- 
stalled. 

We are indebted to H. J. McKinley, 
chief draftsman in the signal engineer’s 
office at Los Angeles, for the informa- 
tion and photographs here presented. 

e 
Proposed Telephone Law. 

A bill has been introduced in the 
Assembly of New York State providing 
that each telephone company shall, 
upon the demand of its subscribers, 
render monthly statements to each per- 
son using the service. The statement 
will include the number of messages 
used with the telephone numbers of all 
persons called during the month. 

—— e 
Wireless Stations in India. 

Wireless telegraph stations are to 
be erected at Calcutta, Delhi, Allaha- 
bad and Simla, in Hindustan, by the 
Marconi Wireless Telegraph Company. 
The range of the three former will be 
600 miles rnd of that at Simla 300. 
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NEW SIGNAL INSTALLATION ON SANTA FE SYSTEM BETWEEN LOS ANGELES AND GARVANZA, CALIFORNIA. 


MODERN TENDENCIES IN TRUNK- 
LINE ELECTRIFICATION:' 


BY C. L. DE MURALT. 


In this paper I propose showing how 
certain features of modern electric- 
railroad equipment have developed 
during the past few years and how 
they are likely to further develop in 
the future. 

First, we will take up the connection 
between motor and driven axle. In the 
first electric cars the motors were 
geared to the axle. Later, as motors 
grew larger and larger, gears began to 
be troublesome. Motors were then di- 
rect-connected to the axle. The New 
York Central locomotive is possibly the 
highest development in this line. The 
motor armature is mounted directly on 
the axle, the fields are part of the lo- 
eomotive frame. This relieves the 
truck of the weight of the fields, but 
gives it the full effect of the weight of 
the armature. Locomotives of this kind 
are rather severe on the track. The 
endeavor then must be to relieve the 


axles of the armature weight as well. 


That can only be done if the whole 
motor is lifted off the shaft and a con- 
necting link is added between motor 
and driven axle. This introduces the 
side rod. 

In European locomotives, side rods 
were used years ago. In America they 
have only come into use quite recently, 
American engineers fearing that there 
would be bad effects similar to those 
of the reciprocating parts of the steam 
locomotive. But the motion of the side 
rods of an electric locomotive is not 
reciprocating in character at all. Itisa 
truly rotating motion which can be ac- 
eurately counterbalanced. The first 
American side-rod locomotive was an 
experimental locomotive built by the 
Gencral Electric Company. The latest 
Pennsylvania locomotives built by the 
Westinghouse Company are very simi- 
~ 1 Paper read at a meeting of Detroit-Ann Ar- 


bor Section, American Institute of Electrical En- 
gineers, February 18, 1911. 


Industrial Power 


lar in many ways. Both place the mo- 
tors on the locomotive floor where their 
entire weight is spring-supported, and 
both drive by means of an inclined con- 
necting rod to a counter shaft and 
from there by means of side rods to 
the driving axles. Whether or not 
the inclined rod will show up dif- 
ficulties in prolonged operation 
remains to be seen. Europeans 
in general do not consider this 
inclined rod very advantageous. The 
latest Simplon locomotives have the 
motors placed considerably above the 
driving axles but not quite as high as 
in these American locomotives. Two 
motors are placed near the center of 
the locomotive between the center pair 
of driving axles. The motors are con- 
nected by means of an X-shaped con- 
necting rod, which not only intercon- 
nects the two halves of the locomotive, 
but at the same time lowers the point 
of drive so that the side rods going to 
the crank pins on the driving wheels 
assume practically a horizontal posi- 
tion. 

What is the advantage of side rods? 
There are two main advantages. The 
first one has already been pointed out. 
The axles are relieved of the heavy 
weight of the motors, the latter being 
spring-supported from the locomotive 
frame. The second advantage lies in the 
fact that the center of gravity of the lo- 
comotive is raised. When electric loco- 
motives were first designd it was con- 
sidered a great advantage that the cen- 
ter of gravity could be placed low. 
There are disadvantages to this, how- 
ever. If the center is low the locomo- 
tive does not tend to lean over in 
curves. When it strikes a curve it 
strikes it with full force and this is 
hard on the rails. If the center of 
gravity is raised, the stability of the 
locomotive is lowered, to be true, but 
the hard action of the locomotive on 
the rails in curves is relieved to a great 
extent. The locomotive may sway but 
it passes through curves with a certain 
ease. The advantages of the low cen- 
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ter of gravity are therefore gradually 
being given up in favor of easy-riding 
qualities. Unfortunately this seems to 
be overdone just at present. It is be- 
ing carried needlessly far and some 
present designers actually place the 
center of gravity as high or higher 
than in a steam locomotive. It is not 
apparent vet that the electric locomo- 
tive must have such a high center of 
gravity. 

The exact relations existing between 
best height and best riding qualities 
have not as vet been established to my 
knowledge. But anyone who tries the 
various locomotives will find that the 
Giovi and the latest Simplon locomo- 
tives, for instance, ride easier than 
those of extremely high center of grav- 
itv. They strike the curves easily and 
vet they do not lean over very much. 
It remains for @meone to investigate 
and establish just which height will be 
the best. So much about side rods. I 
believe they will come more and more 
into favor. The locomotives of the fu- 
ture may possibly even profit by the 
use of a combination of gears and side 
rods, using a high-speed motor on the 
locomotive floor to drive by means of 
gearing a countershaft from which the 
drivers receive their power through 
side rods. 

As regards current-collecting de- 
vices, there is also a change going on 
which is worth while noting. The fa- 
miliar trolley wheel has been standard 
practice in America for a long while. 
In Europe they have always used both 
trolley wheel and bow collector. The 
latter has come into favor in this coun- 
try for high-speed roads, for the rea- 
son that a trolley wheel at high speeds 
is liable to leave the wire, whereas the 
bow is not subject to this trouble. The 
original bow is pressed against the 
wire by means of a spring using ê 
point near the roof of the car as a ful- 
crum. Instead of this a pantagraph is 
sometimes used. Both are open to ob- 
jections, because there is too much 
weight in the moving parts. Every low 
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spot in the line will throw the collector 
off and it will come back and strike 
the wire with a force proportionate to 
the inertia of the moving parts. Re- 
duce the weight of the bow and the 
blow will also be reduced. The ten- 
dency should therefore be to make the 
collecting device as light as possible. 
In Europe they secure this by dividing 
it into two parts. The main part is 
semi-fixed and is raised or lowered by 
the motorman according to the general 
condition of the wire. Under a bridge, 
for instance, it is lowered. On top of 
the main part is the short actual-con- 
tact device. This moves on top of the 
main part very much as the old device 
used to move on top of the roof. Thus 


the part which follows the inequalities 


of the trolley wire is very light. The 
design is evidently a move in the right 
direction. It can be adapted either to 
trolley pole or to pantagraph. The 
future is likely to see this idea carried 
out in this country as well. 

As regards the contact wire itself, 
overhead lines have plainly been built 
too heavy. The New Haven installa- 
tion is an extreme in this respect. The 
lighter the line can be made, the cheap- 
er. In trunk-line service the line cost 
is a great part of the total cost. of elec- 
trification. It is therefore highly impor- 
tant to reduce this cost as much as pos- 
sible. The Simplon three-phase instal- 
lation in Switzerland uses very light 
gas-pipe supports. A similar construc- 
tion has been adopted on the Giovi line 
in Italy. There is absolutely no reason 
why lines should not be built as hght 
as this in America. The sooner it is 
done the better. It will make electrifi- 
cation much more acceptable to the 
railroad man, because it will remove 
the tremendous line expense with 
which he is now confronted. 

A word about motive power. 
since the beginning of trunk-line elec- 
trification there has been a regular fight 
among manufacturers as to which sys- 
tem of motor should be used. The ef- 
fect of this was that steam-railroad 
men were confused and this has 
doubtless held up the natural prog- 
ress of electrification. Fortunately 
a new way of looking at things Is com- 
ing into vogue. Every system has its 
good points and should be used in its 
proper place. We cannot possibly use 
one system alone. It would be like 
trying to use one kind of steam ]ocomo- 
tive for all classes of work. 


Ever 


This movement is going to get a 

greater share of attention in the future 
for the three-phase motor. It is by far 
the most simple and rugged of all elec- 
tric motors. It is also the only one of 
the present motors which has a con- 
stant-speed characteristic. This is an 
important factor and it works as fol- 
lows: the draw-bar characteristic of a 
steam locomotive is of a drooping na- 
ture. Due to the limited boiler capaci- 
tv, the draw-bar pull falls off as the, 
speed rises. The ordinary series-type 
electric locomotive maintains the start- 
ing draw-bar pull up to a considerably 
higher speed. Thus it already pre- 
sents a great advantage over the steam 
locomotive. From a certain point on, 
however, the draw-bar pull falls off 
and continues to fall due to the inher- 
ent increase in strength of motor field. 
The three-phase locomotive has no fall- 
ing off in draw-bar pull. It carries the 
maximum draw-bar pull from start to 
maximum speed. This schedule speed 
ean be maintained by a three-phase lo- 
comotive under all conditions. 
The Great Northern has the first 
three-phase installation in America. It 
is an encouraging sign and shows that 
at least someone was willing to try this 
svstem under American conditions. Tř 
the present tendency keeps up, it is to 
be hoped that all three systems will get 
the same show and we shall then soon 
have a very strong tendency to use 
electricity extensively as motive power 
for trunk lines. 

You will have notieed that I have 
drawn freely on European practice. 
The fact is that Europeans can teach 
us a lot in trunk-line electrification. 
They have not built as large installa- 
tions as we, but they have worked out 
the details much more carefully. They 
have not standardized hefore the art 
was sufficiently developed. Each in- 
stallation of theirs represents a real 
progress. l 

Some people say it is wrong to copy 
European designs. T agree that it is 
wrong to simply copy them. They 


should be applied with eare to Ameri- 


can conditions. But we certainly 


should take notice of them. 


In the discussion which followed, Mr. 
Hall stated that experience at the St. 
Clair Tunnel] is that the wear on the 
trolley wire is very slight. With a gal- 
vanized steel shoe the wire will wear 
about sixteen years. It is a No. 0000 
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wire. This is with the provision that 
the shoe is kept well greased. 

As regards the wear on the rail due 
to the low center of gravity, no par- 
ticular diffculty is found with the 
rails, but it is with the flanges. The 
wheel tires do not wear appreciably, 
and the wheels are not taken down due 
to the tread wearing. The flange wear, 
however, is rather abnormal. After ten 
months’ operation, or about 80,000 
miles, new flanges must be put on. This 
is rather expensive due to labor and 
loss of tires. Without this, tires would 
last six years, but now five-sixteenths 
inch of good tire must be cut off to get 
a good flange. 

The steel shoe gives a life of about 
3,000 miles. A winter tension of seven 
pounds and a summer tension of three 
pounds is used. 

E 
Electrical Equipment of a Mexican Re- 
duction Mill. 

The great ore-reduction mill of the 
Alvarado Mining and Milling Company 
which has just been finished at Parral, 
Mex., and which was crected at a cost 
of $1,000.000, is said to have one of the 
most complete electric power plants and 
equipment of any mill in Mexico. 

The electrical apparatus consists of 
the following: three three-phase 480- 
volt. 300-ampere. sixty-cycle revolving- 
field generators and one 480-volt, 600- 
ampere, sixty-eycle generator of the 
same type. Eaeh of these generators is 
eapabie of standing a temporary over- 
load of twenty-five per cent for a lim- 
ited time thereby inerensing the normal 
output of the station should the occasion 
arise. All generators are so connected 
as to make it possible to operate singly 
or in parallel. This method permits the 
entire energy of the several generators 
to be transmitted over one or more cir- 
enits. By means of a synchronoseope lo- 
cated on the switehhoard the generator 
may be brought into or taken from serv- 
ice without interrupting the operation 
of the mill at anv time. With this flex- 
ible method the mill can operate con- 
tinuously. 

Each generator is equipped with its 
own exciter, but arrangements and con- 
nections have been so constructed on the 
switchboard that all exeiters may he 
operated in multiple, thereby insuring 
a permanent exciting current should an 
aceident oeeur to anv of the several ex- 


eiters. 
The power station is connected to the 
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mill, some several hundred feet away, 
by two circuits connected in multiple 
of 900,000-circular-mil cable, and to the 
Palmilla mine through a. step-up trans- 
former station where the voltage is trans- 
formed from a primary voltage of 400 
to a secondary of 2,300 volts which is 
transmitted over a solid wire. At the 
mine'‘the current enters a step-down 
transformer where it is again trans- 
formed to 480 volts for use in the mine 
motors. 
—— eoep 
Electrically Lifted Dams. 

Great steel cylinders, that are lifted 
and lowered by means of electric pow- 
er, are being used to form water-stor- 
age reservoirs and to govern the flow 
for irrigation purposes in the Laguna 
district of Northern Mexico, in which 
the city of Torreon is located. The 
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subsided to a point where the danger 
of overflow is past, lowering them again 
and conserving the remainder of the 
flow. 

These rolling dams in the Laguna 
district are of considerable magnitude. 
The first one to be constructed was on 
the San Marcos cotton plantation, 
owned by William Purcell, of Saltillo, 
Mexico. Federuco Wulff, a civil engi- 
neer of Torreon, designed the struc- 
ture, and it was erected under his di- 
rection. It comprises two cylinders, 
each about sixty feet long and eight 
feet in diameter strengthened by in- 
terior bracing. While this first dam 
has been in operation only a compara- 
tively short time. it is said to have 
given such satisfaction that other 
planters are taking steps to erect sim- 
ilar works upon their canal systems. 


VIEW OF ELECTRICALLY OPERATED ROLLING DAM IN MEXICO. 


water supply for the district comes 
from the Nazas River, that has its peri- 
odical overflows, and, during the re- 
mainder of the time is ordinarily dry. 
The Federal Government has been 
working on surveys and plans for sev- 
eral years looking to the construction 
of a big dam at some point just below 
where the river leaves the mountains, 
with the view of storing an enormous 
volume of water for supplying the 
planters of the valley, according to 
their respective needs for irrigation the 
whole year through, instead of being 
dependent upon the periodical over- 
flows and smaller storage reservoirs, 
as at present. 

The rolling dams are an interesting 
and practical novelty which are said 
to be specially valuable in controlling 
the water supply of the different canal 
systems. One of the benefits which the 
dams perform is that of permitting the 
uninterrupted flow of water through 
the streams in time of flood. This is 
done by lifting the cylinders above the 
flood water, and, when the current has 


Embraced in the irrigation project of 
which this dam forms a part is the 
watering of about three hundred thou- 
sand acres of land. 

The installation of a rolling dam 
much larger than the first one he con- 
structed is now being made by Mr. 
Wulff in the great canal upon the plan- 
tation of the Sociedad del Tajo de la 
Trasquila in the Laguna district. This 
dam will cost approximately $250,000. 
It will consist of two cylinders, each 
ninety feet long and twelve feet in di- 
ameter. The power equipment will be 
so arranged as to enable the lifting of 
these cylinders to a height of twenty- 
five feet to get them out of the high 
waters when necessary. The cylinders 
of this new dam, when in position, will 
back the water of the canal in its low 
stages to a height of twelve feet. When 
lowered the cylinders rest upon the ma- 
sonry part of the dam in the river bed, 
filling with water. The power equip- 
ment for raising and lowering the cyl- 
inders of the dam will be two direct- 
coupled electric motors. The hoisting 
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equipment of the rolling dams is lo- 
cated above the masonry pier in the 
center of the river or canal, between 
the two cylinders. Each cylinder is 
controlled independently of the other. 

The valley of the Nazas River is 
sandy, and in former overtilows of the 
stream it has frequently shifted its 
channel when it met with obstructions, 
such as masonry dams. Under the new 
rolling dam system that is coming into 
use in the valley it is expected that the 
channel of the river will be kept open 
in time of high water and this obviates 
the changes of channel that have 
brought no little damage in times past. 

— eo 

The Industrial Safety Association. 

David Williams, of New York City. 
invited a number of the technical ed- 
itors of that city to be his guests at 
the Engineers’ Club on Wednesday eve- 
ning, March 1. After the repast Mr. 
Williams spoke at some length re- 
specting the work of the Industrial 
Safety Association, and was followed 
by Prof. F. R. Hutton, president of the 
American Museum of Safety, who de- 
scribed and illustrated by means of 
lantern slides a number of the safety 
devices that had been approved and 
were on exhibition in the rooms of the 
Museum. A copy of the new Journal 
of Industrial Safety (Vol. 1, No. 1. 
dated February 11, 1911) was present- 
ed to each of the guests. 

The offices of the American Museum 
of Safety are located in the United 
Engineering Building, New York City, 
and are open between the hours of 9 
o'clock and 5 o’clock every day except- 
Sundays and holidays. The officers are 
as follows: president, F. R. Hutton; 
vice-presidents, Charles Kirchhoff, 
Henry R. Towne, T. Commerford Mar- 
tin; managers, Philip T. Dodge, D. S. 
Jacobus, Arthur Williams, Frank E. 
Law, Ira H. Woolson; secretary, Wil- 
liam J. Moran; treasurer, Robert À. 
Franks. a 

Among other members are: Andrew 
Carnegie, George C. Boldt, Alexander 
C. Humphreys, E. D. Meier, Jesse M. 
Smith, Paul B. Morgan, R. G. Clapp 
and L. B. Stillwell. 


— ee 
Electrification in England. 

Preliminary steps have been taken 
in England to electrify the London, 
Brighton & South Coast Railway. The 
cost is estimated at $7,300,000. It 1 
proposed to use the single-phase sys 
tem. 
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FINANCIAL REPORTS OF ELEO- 
TRICAL COMPANIES. 


GEORGIA RAILWAY & ELECTRIC. 


The Georgia Railway & Electric Com- 
pany reports for the year ended De- 
cember 31, 1910, compared as follows: 


1910 1909 


$4,040,886 $3,673,007 
1,770,142 


Gross ieee oe E TY 
n XPƏnseE8 ,...ee00. 908, 170, 

Bar: Dealnee rer ore ee oe 2,132,442 1,902,865 

-Other income ......-ccee- ee 45,854 38,054 

Total income ......-ceeees Bert atte hs 
taxes ees ee s...» 5 t 

E ais fea OE MMEA tr Soi Bare 
Gividend ......... s : 

ene eis gular A T ‘gies èl, rath DSi) 
idend ....-..e.«. Š 

SEa pate 657,242 464,801 


Surplus ...ccccceeccccasere 
Equal to 14.2 per cent on $8,514,600 common 


:stock. 


BUFFALO GENERAL ELECTRIC. 
The Buffalo General Electric Com- 
pany has issued its report for the year 
ended December 31, 1910, which com- 


pares as follows: 


$ ce 311 $967,455 
‘Gross operating revenue...... 1,085, ; 
Operating expenses and taxes 665,523 599,722 
Income from operation...... 419,788 367,732 
Non-operating income ....... 43,447 40,629 
Gross income ....sescesssoe 463,235 408,361 
‘Interest ...........- Oocscveres 133,887 123,299 
Net income ......cscevesees 329,348 285,061 


KANSAS CITY RAILWAY & LIGHT. 

The report of the Kansas City Rail- 
way & Light Company, for the month 
of January and eight months ended 
January 31, 1911, compares as follows: 


een 6 $811,819 

January OSS 6 cy tereeec sews $ 656,60 i 
Expenses an E EE EEE 355,486 324,451 
January net ...s.sessesees- 301,120 287,468 
‘Charges and taxeS........06. 188,071 169,632 
January surplus ........... 113,049 117,836 
Eight months gross.......... 5,170,197 4,785,616 
Expenses ......ccccccceseeees 3,056,665 2,720,656 
Eight months net .........- ee ete 2,06127 

h s d taxeS........... ; i ’ , 
e ao 602,217 686,206 


Eight months surplus...... 


KINGS COUNTY ELECTRIC. 

The report of the Kings County Elec- 
tric Light & Power Company for the 
month of January compares as follows : 


1911 Pere 

„January BFOSS ...... ccc e se eees $447,910 $3933. 
Expenses sigs daee dene ww ess 199,991 168,304 
January net ......c.ccccccnes 247,919 224.913 
‘Charges, depreciation, ete...... 118,052 106,271 
Surplus © cashed onset riparia 129,867 118,642 


PHILADELPHIA COMPANY. 
The report of the Philadelphia Com- 
pany for the month of January and ten 


‘months ended January 31, compares 


as follows: 
1911 1910 
January gross ......e..0.0.. $2,004,306 $2,036,638 
Expenses and taxes ........ 1,032,121 1,090,061 
January met ........0.c00: 972,185 946,577 
Ten months gross ......... 17,200,207 16,148,889 
‘Expenses and taxes ........ 9,666,257 9,315,739 
Ten months net .......... 7,533,950 6,833,150 


BELL TELEPHONE OF CANADA. 
The Bell Telephone Company of Can- 


-ada reports for the year ended Decem- 


ber 31, 1910, compared as follows: 


1910 1909 
"GROSS oiar pein a $5.510,685 $4,949,197 
Expenses, bond int., ete 3,963,560 3,480,308 
Net Income 9).35 ce Sas wae 24s 1,547,125 1,468,885 
Dividends soca ts kde ares 4 1,000,000 1,000,000 

468,889 


Surplus “o.05.duaee enced Gras 547,125 
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BELL TELEPHONE OF PENNSYLVANIA. 

The Bell Telephone of Pennsylvania 
reports for the year ended December 
31, 1910, compared as follows: 


1910 1909 

GroS8S ......0006 oc cccc cece $18,849,425 $16,171,839 
Expenses .......».. cocccsee 13,813,518 11,690,058 
Ot. E E ..... 4,535.907 4,481,781 
Interest .....ssssesessnoso 245,886 304,280 
Balance ...cccsccccccves 4,290,021 4,177,501 
Dividends .......cccccrccee 3,550,784 3,500,500 
SurpluS 0604 deseo howe sew 739,237 677,001 


LEHIGH VALLEY TRANSIT COMPANY. 
The Lehigh Valley Transit Company 


reports for January as follows: 
1910 1909 


January QroSs s.s... $78,511 $62,569 
January net ....... cece cece ec eeee 29,782 14,994 


KEYSTONE TELEPHONE COMPANY. 
The Keystone Telephone Company 
of Philadelphia reports for the month 
of January and seven months ended 
January 31, 1911, as follows: 


January— 1911 1910 
GLOSS: sered wee Re Case tate ees $ 96,091 $ 94,314 
INGE Siucs ots ba SES Ae eee 47,756 44,407 
Surplus after charges ......... 23,318 18,049 

Seven months— 

GOSS 2 sie eh6 ed eka aw eh a 668,571 ‘645,367 
335.153 321,375 


Net ace bag ee eens Sm ES As sincera ats wees 
163,646 143,855 


UNION RAILWAY, GAS AND ELECTRIC. 

The Union Railway, Gas & Electric 
Company (controlling electric railway 
and light companies operating in and 
around Springfield, Peoria, Rockford, 
Ill., and Evansville, Ind., ete.), reports 
combined earnings of subsidiary com- 
panies for the year ended December 


31, 1910, compared as follows: 
1910 1909 
$2,981,711 $2,820,349 


GrOS8 cs sur chain aaa nanei 
1,633,954 1,468,415 


Expense8S LL. ce cc ee eee anne 
INGE + 2 ha ie aces olen aaa, te we ara ite 1,347.757 1,351,934 
Charges peeso eyecare eS 796,257 773.664 
Surplus .....esosscososss. 551,500 578,270 
Preferred dividends ........ 814.145 313,687 
SurpluS ...ssssesssessses.. 237,335 264,583 


WASHINGTON WATER POWER COMPANY. 

The Washington Water Power Com- 
pany has issued its annual report for 
the vear ended Decembar 31, 1910, 
which shows a surplus available for 
dividends of $918,773, equal to 9.78 per 
cent on the $9,390,100 capital stock out- 
standing, as compared with 9.34 per 
cent on the $7,233,200 stock outstand- 
ing the previous year. 

The income account compares as 


follows: 
1910 1909. 
GTro8S coca Gee die o a $3,155.223 $2,788,742 
Expenses and taxes ........ 1,678,540 1,503,895 
INGE chu mdtacemmege weeeaue $1,476,683 $1,284,847 
Charges, depreciation, etc... 557,910 609,811 
Surplus ..... PE EEE EE $ 918.773 $ 675,036 
Dividends ak os ha as Ses eee 708,231 ' 442,424 
Surplus .....asssessssess.e $ 210,542 $ 232,612 
Previous surplus ........... 860,499 874,150 
Total surplus ............. $1,071,041 $1,196,762 
Adjustment debit .......... w.cceven %246,263 


Profit and loss surplus....$1,071,041 $ 860,499 


*Interest, discount and expense on account of 
prepayment of coupon notes, etc. 


AMONG THE CONTRACTORS 


AND SUPPLY MEN 


W. C. DELL & COMPANY have en- 
gaged in the electrical supply business 
in Charlotte, Mich. 

JAMES GRAY, of Bloomington, Il., 
received the contract for the installa- 
tion of the electrical fixtures in the new 
Bloomington Club. Z. 

THE R. HAAS ELECTRIC & MAN- 
UFACTURING COMPANY of Spring- 
field, Ill, did the electrical work in 
the handsome new Ridgely Nationa! 
bank. The direct-indirect lighting 
system was used. 

THE BEST PLUMBING AND 
HEATING COMPANY has been incor- 
porated with a capital stock of $30,000. 
Doing a general electrical business is 
one of its objects. The incorporators 
are Ezra Best, Seward Best and T. 
Russell Bunting. Z. 

THE T. J. ROWLER HARDWARE 
COMPANY, of Chicago, Ill., has been 
incorporated with a capital stock of 
$10,000 to deal in electrical supplies. 
The incorporators are Thomas J. 
Bowler, Samuel L. Stringer and Leslie 
A. Needham. Z. 

THE ELECTRICAL CONSTRUC- 
TION & SUPPLY COMPANY, Muncie, 
Ind., located in the Delaware Hotel 
Building, 210 South Mulberry Street, 
will be moved into new quarters in a 
short time. The new rooms will be 
ready for occupancy by March 1. 

——_—_~>--—___— 
Exports of Copper. 

Exports of copper for the month of 
February were 18,992 tons, against 25,- 
238 tons for the same month last vear. 

—___—_+--e____- 

Telephone Workers Needed in 

Manitoba. 

The demand for telephone construe- 
tion in Manitoba exceeds the abilities 
of the construction force; 550 men 
were employed last year and 430 more 
could have been given work, but were 


not available. K. 
—— eo 


Power-Plant Testing. 

At a meeting of Armour Institute of 
Technology Branch of the American 
Institute of Electrical Engineers held 
on March 2, Erik Fenger, testing en- 
gineer of the Sanitary District of Chi- 
cago, read a paper on ‘‘Theory and 
Engineering in Power-Plant Testing.” 
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New Electrical and Mechanical Apparatus and 


Direct-Current Motor Starting Panels 
for Heavy Service. 


An increasing demand has arisen, es- 
pecially in the steel and cement indus- 
tries, for electrical apparatus of rugged 
construction and liberal proportions, 
owing to the fact that apparatus as ordi- 
narily designed does not always stand 
up under the heavy service imposed. 
There is also a demand for safety at- 
tachments for controlling apparatus to 
prevent unskilled operators from en- 
dangering life or apparatus. 

The General Electric Company has 
recently designed and built a number of 


Appliances. 


handle lever engages in teeth on a 
ratchet wheel rigidly attached to the 
contact blade. As the handle is oper- 
ated back and forth with a sort of pump 
handle motion, the ratchet wheel is 
turned and thus the blade is moved 
from one contact to another. 

The  circuit-breaker and starting 
switch are interlocked in such a manner 
that the circuit-breaker cannot be closed 
until the starting switch is in the ‘‘off’’ 
position. Also if, after the circuit- 
breaker is closed and the starting switch 
is in an intermediate position, the op- 
erator removes his hand from the start- 


party inspected the plant of The Tri- 
umph Electric Company and were very 
favorably impressed with the modem 
methods employed in this shop. The 
Triumph Company is exceptionally 
busy at the present time, and in addi- 
tion to the ordinary day shift is work- 
ing a night shift three nights a week. 
A banquet was held in the evening 
at the Business Men’s Club, and a thor- 
oughly enjovable time was spent. 
—_-___~»<-@_~-—_— 
Producing Cedar Poles. 


Many users of cedar poles have no 
doubt often wondered as to methods used 


DPIRECT-CURRENT MOTOR STARTING 
PANEL. 


direct-current motor control panels 
which meet the requirements of heavy 
service and safety in every way. The 
accompanying illustration shows very 
clearly the rugged character of these 
panels. The equipinent consists of a 
slate panel mounted on 1.25-inch pipe 
supports and braced to the floor or wall 
by means of pipe braces. 

The starting resistances are usually 
set on the floor and connected to the 
switch by means of leads. When the 
equipment is for a small motor, suitable 
arrangements can be made for mount- 
ing the starting resistance on the panel 
pipe supports. It is impossible, with 
the starting switch, to operate other- 
wise than step by step. A pawl on the 


HAULING A LOAD OF CEDAR POLES.FROM THE FOREST. 


ing-switeh handle, the cireuit-breaker 
will immediately open. Where a field 
switch is supplied it is also inter- 
locked with the circuit-breaker so that 
the latter cannot be closed unless the 
field switch is closed. The opening of 
the field switch causes the circuit- 
breaker to trip. All the parts are strong 
and will stand considerable 
usage. 


rough 


— eoe 


Metal Trades Association at Cincinnati. 

A delegation of about seventy-five 
shop superintendents and managers 
from Chicago attended the annual 
meeting of the Cincinnati Metal Trades 
Association on Thursday, March 2. Dur- 
ing the course of the day the entire 


‘in the production of this necessary ad- 
junct to pole-line construction. In the 
accompanying illustration is shown 4 
view of the method used by the Craw- 
ford Cedar Company, of Menominee. 
Mich., one of the largest producers of 
Michigan white cedar products, in get- 
ting its poles out of the woods. The 
picture shows a typical load containing 
306 large cedar poles. A tree of ordi- 
nary size having, say, a butt measuring 
from twelve to fifteen inches, 18 felled 
in from three to five minutes. After be- 
ing felled the tree ıs trimmed, 
“swamped.” peeled, and then skidded 
to a branch road. From the branch road 
the poles are loaded and hauled to the 
main line, then to the banking ground. 


Vola: 


4 
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From that point they are hauled to the 
river and then rafted to the main yard 
in Menominee. 

The Crawford Company will this win- 
ter produce from its own timber lands, 
about 125,000 poles from twenty foot 
up to seventy foot. In addition perhaps 
30,000 other poles will be purchased, 
which, with ahout 25,000 measuring less 
than twenty feet, will bring the total up 
to 200,000 poles at the disposal of the 
consumer. 

While it is well known that cedar 
stumpage is scarce, the Crawford Com- 
pany has a very large acreage in Cedar- 
ville Township, Menominee County, 
Mich., and will be able to supply the 
trade for many years to come. 

> 
New Indirect Lighting Units. 

The Eye-Comfort System of indirect 
illumination presents to the fixture de- 
signer a new field for his talents. Many 
new designs of stock fixtures are being 
produced by the National X-Ray Re- 
flector Company, Chicago, the origina- 
tors and sole distributors of this sys- 
tem of lighting. The company’s stock 


INDIRECT LIGHTING FIXTURE NO. 701, 
EQUIPPED FOR 100-WATT LAMP. 


fixtures are sold only through the elec- 
trica] trade and are supplied by the 
manutacturers complete or in part, in 
the latter event the trade doing the as- 
sembling, wiring, ete. 

The accompanying illustrations show 
two of the new types of Eve-Comfort 


fixtures designed for residence light- 
ing. No. 733 is a shallow bowl type 
that takes four sixty-watt lamps in the 
reflector which is specially designed 
to hold the lamps in a horizontal posi- 


tion. 
This is a comparatively inexpensive 


FIXTURE NO. 733, EQUIPPED FOR FOUR 
SIXTY-WATT LAMPS. 


fixture. No. 701, a more expensive fix- 
ture of art glass, takes either a 100 or 
150-watt lamp in the reflector. This 
lamp is arranged for vertical mounting 
with the tip up. Either of these fix- 
tures with the equipment mentioned 
will illuminate a good-sized living 
room. 


—_—— —_—_+>-—--e—___—___—_-- 
Economy Wire Straightener. 


The accompanying illustration shows 
the Economy wire straightener, made by 
John P. Haga, 1019 East 28th Street, 
Minneapolis, Minn. The purpose of this 
machine is to straighten wire from the 
coil and it accomplishes its fuvetion as 
fast as the wire can be pulled through 
the machine. The device consists of five 
steel rollers with a V-shaped groove, fas- 
tened to a steel angle iron as shown in 


ECONOMY WIRE STRAIGHTENER SHOWING 
METHOD OF OPERATION, 


the illustration. It ean be adjusted with 
the aid of two thumb-screws to take any 
size wire up to one-half-inch in diameter. 
The machine is already extensively used 
and the patentee claims it is giving the 
best of satisfaction and will fill a long- 
felt want. 
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Convention of German Electrical Engi- 
neers. 

The annual convention of the Ger- 
man Society of Electrical Engineers, 
which is to be held in Munich from May 
29 to June 1, will be devoted to the 
subject, ‘‘Electricity in the Home.” In 
connection therewith the Electric Club 
of Munich is arranging for an exhibi- 
tion of appliances for household use. 


National Shock Absorbers. 

Although the fragility of tungsten- 
filament lamps is constantly being les- 
sened they are often installed, owing to 
their high efficiency, where their life 
would be materially increased if equip- 
ped with suitable shock absorbers. In 
the accompanying illustrations are 
shown two types of a complete line of 
shock absorbers which the National Elec- 
trie Equipment Company, 15 Beacon 
Street, Boston, Mass., is placing on the 
market. 

The type A absorber shown is de- 
signed to support a lamp of 25 to 100 
watts, with socket and shade. This type 
is also made for lamps of this size witb- 
out shade. Type H absorber is a neatly 


FULL-SIZE VIEW OF 
TYPE A SHOCK 
ABSORBER. 


FULL-SIZE VIEW OF 
TYPE H SHOCK 
ABSORBER. 


designed device adapted for use in con- 
nection with residence fixtures. The ac- 
ecompanying sectional view of the type 
H absorber illustrates clearly the con- 
struction of these devices. The Com- 
pany also makes shock absorbers suit- 
able for shop clusters, ete. 
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Pennsylvania Orders Additional Loco- 
motives, 


Nine more electric locomotives, ag- 
gregating about 40,000 horsepower, 
have been ordered by the Pennsylvania 
Railroad from the Westinghouse Elec- 
tric & Manufacturing Company. The 
new locomotives will be of the same 
type as those which are now being op- 
erated in the Manhattan Terminal, New 
York City, and will supplement the 
twenty-four already in use. The West- 
ínghouse Electrice & Manufacturing 
Company has contracted to have the 
new locomotives completed by July 1, 
1911. 

The cabs, frames, running gear and 
mechanical parts will be built by the 
Pennsylvania Railroad at their Juniata 
shops. The air brakes will be supplied 
by the Westinghouse Air Brake Com- 
pany. The electrical equipments will 
be built and the complete locomotives 
assembled at the East Pittsburg Works 
of the Westinghouse Eiegtrig & Manu- 
facturing Company. 

The Pennsylvania locomotives are 
by far the most powerful ever built. 
The locomotive is an articulated ma- 
chine of double cab design. Each half 
carries its own motor and complete 
equipment and the two halves are 
coupled together àt their driving wheel 
ends. 

The wheel and motor arrangement 


CHASSIS OF PENNSYLVANIA ELECTRIC LOCOMOTIVE. 


was decided upon only after careful 
experiments with several other forms, 
both of motor drive and wheel arrange- 
ment; the governing motive being to 
secure the greatest possible steadiness 
of speed. 

The contract tractive effort of this 
locomotive is 60,000 pounds and the 
maximum draw-bar pull 79,200 pounds. 
It is a direct-current, 600-volt machine. 


Light Distribution Tests of American 
Shop Clusters. 

The American Arc Lamp Company, 
Kalamazoo, Mich., has ready for dis- 
tribution a book of distribution curves 
and full detailed reports of the Elec- 


DISTRIBUTION CURVE FOR FIXTURE 
NO. 545. 


trical Testing Laboratories, New York, 
N. Y., on four-light shop clusters and 
shop units. Of particular interest in 
this connection is the report on shop 
cluster No. 545, an all-steel unit which 
the Company claims is meeting with 


a e 


: ate 


T 


marked success in the numerous instal- 
lations in which it figures. The report 
of the laboratories seems to substan- 
tiate the claims that were made for this 
cluster. 

In testing the light source was held 
at approximately ten feet from the 
photometer disk throughout measure- 
ments. All determinations are ex- 
pressed in the new unit, which is 1.6 
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per cent smaller than the old candle- 
power unit. The following results were 
obtained; the cluster being equipped 
with four sixty-watt and four 100-watt 
clear-bulb Mazda lamps: 


Angles in —Apparent Candlepower— 
Vertical Plane, Four 60-watt Four 100-watt 
Degrees. Lamps. mps. 
100 or 52. 
90 (hor.) 103. 226. 
75 248. 408. 
60 287. 448. 
45 292. 462. 
30 301. 448. 
15 246. 390. 
0 (Nadir) 219. 326. 


The distribution of light is shown 
graphically in the accompanying illus- 
tration. The following is a table of 


curves: 


60-WATT LAMPS. 
Deg. Deg. Deg. Deg. 
Degrees from Vertical. 15 30 45 60 75 
Reflected candlepower.245 300 295 
100-WATT LAMPS. 
Deg. Deg. Deg. Deg. 
Degrees from vertical. 15 80 45 60 75 
Reflected candlepower.390 450 465 450 - 410 


The American shop cluster tested 
was seventeen inches in diameter, four 
and one-half inches deep and was 
equipped with four sockets equally 
spaced on a three-inch radius. The 
light measurements were made in a 
vertical plane at fifteen-degree inter- 
vals. The vertical plane selected was 
that in which all lamps could be seen 
at ninety degrees, or a plane passing 
through the center of the reflector, and 
a point one-third the distance between 
the two adjacent lamps. Measurements 
were made in several other planes and 
found substantially the same, therefore 
the above mentioned plane was regard- 
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LOCOMOTIVE HAULING LONG TRAIN OF CARS. 


ed as a mean. The lamps used wert 
carefully selected for rated candlepow- 
er at one voltage. 
OEE OP eee 
General Electric Company’s Orders. 
The orders received by the General 


Electric Company during the month of 


showed a perceptible in- 


February 
at the annual 


crease, and averaged 
rate of $58,000,000. 
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The more varied uses to which the 
electric fan is being subjected is per- 
haps responsible for the increased num- 
ber of designs offered by electric-fan 
manufacturers for the season of 1911. 
Although few of the manufacturers have 
made any radical innovations in their 
well-tried and proven designs it is nota- 
ble that the majority of manufacturers 
have increased the number of their pat- 
terns, thereby making it possible to of- 
fer fans for every conceivable purpose. 

The convertible fan, which is so ar- 
ranged mechanically that it can easily 
be converted from a desk fan to a brack- 
et fan without the mse of tools or 
additional parts, seems to lead the 
standard designs for this season. Oscil- 
lating fans are being standardized and 
improved oscillating mechanism appar- 
ent in many of this year’s models of 
mechanical oscillators make for quiet 
running and altogether satisfactory 
service. Many of the manufacturers 
continue to make the standard ceiling 
and column fans in all their varieties 
although the portable fan is fast super- 
seding this type in the majority of in- 
stallations. Improvements have been 
made in portable battery fans which are 
operated by storage and dry batteries 
and permit of being used in places 
where it would be impossible to use the 
regular fans.. 

Among the offerings for 1911 are the 
following: 

ADAMS-BAGNALL ELECTRIC COMPANY. 

The Adams-Bagnall Electric Com- 
pany, Cleveland, O., is, this year, man- 
ufacturing and placing on the market 
the Jandus fans. These comprise the 
direct and alternating-current swivel- 
and-trunnion desk or bracket fans, 0s- 
cillating fans, in sizes of twelve and six- 
teen inches and alternating and direct- 
current eight-inch desk and oscillating 
fans in addition to a complete line of 
ceiling and column fans of all types. 

The specifications for the 1911 direct- 
current fans of twelve-inch and sixteen- 
inch sizes are: Frame—stamped-steel in- 
closing shells, cast base, all finished in 
black enamel; field—soft laminated iron 
core, flexibly supported so as to with- 
stand shocks and jars; armature—soft 
laminated iron, core wound with double- 
silk covered wire; bearings—self-align- 
ing, self-oiling, made of phosphor bronze ; 


Electric Fans for 1911. 


shaft—crucible steel ground to size; 
blades and guards—finished in dipped 
and lacquered brass, blades specially 
constructed so as not to flatten when 
running at full speed; trunnion yoke— 
novel construction, made by forming 
two one-quarter-inch steel rods into a 
strong and rigid support for the motor 
body; base—cushioned with rubber ring 
rectangular in cross-section and coun- 
tersunk in machined groove; speeds— 
four-point switch, three speeds, and ad- 
justments—swivel-and-trunnion, desk 
and wall bracket. 

The direct-current oscillating-type 
desk or bracket fan is divided into 


CENTURY ALTERNATING-CURRENT DESK 
FAN. 


two classes—the vane and the positive 
drive, the former depending for its an- 
gular motion upon the impingement of 
the air blast upon a movable metal vane 
and the latter upon motion transmitted 
by a train of gears. The motor body is 
mounted within a crescent-shaped yoke 
by means of two hardened-steel pivot 
points which protrude from the yoke 
and engage with top and bottom points 
on the motor-body ring, thus insuring 
free oscillation about the vertical axis of 
the motor. This season’s fan is much 
improved by the addition of ball bearing 
for the lower steel pivot point. This 
construction reduces the wear to a min- 
imum and furnishes a satisfactory meth- 
od of lubricating the lower bearing upon 
which the entire weight of the motor 


ball falls. 
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The actuating mechanism consists of 
two steel gear wheels, forming the sim- 
plest type of differential gear. One is 
stationary and the other is actuated by 
means of an eccentric carried by the 
motor shaft. The movable gear is at- 
tached to a neat cast housing, which 
serves three purposes: (a) covering for 
gear; (b) oil-tight lubricating box; (e) 
holder for arm engaging with groove in 
the crescent yoke. The end of this arm 
is fitted with a resilient pin, which moves 
up and down in the crescent yoke groove 
and by adjustment of which different 
angles of oscillation:can be obtained. 

The Jandus alternating-current fans 
of both the swivel-and-trunnion types 
and oscillating types are of the induc- 
tion-motor type, single phase, self-start- 
ing and entirely free from moving con- 
tacts. The mechanical construction of 
these fans is the same as for the direct- 
current fans and they are also made 
in twelve-inch and sixteen-inch sizes. 
The eight-inch fans are available for 
either direct or alternating-current cir- 
cuits, in all styles, and embody the same 
characteristics of design as the larger 


fans. 


CENTURY ELECTRIC COMPANY. 

A number of changes in important 
details are announced by the Century 
Electric Company, St. Louis, Mo., for 
its 1911 electric fans. 

The Century fan motors are what is 
commonly known as the split-phase in- 
duction type, no moving wire being used 
in their construction. The construction 
of the cast-iron motor frame and lami- 
nated field is such as to permit of a 
maximum amount of ventilation, result- 
ing in the fan operating with an excep- 
tionally low temperature rise. The rotor 
is the well-known squirrel-cage_ type. 
The shafts are constructed of high-grade 
steel and ground to accurate dimensions, 
hence the bearing friction is reduced to 
a minimum. Every part is built to 
standard gauges and is interchangeable. 

To provide a close adjustment of 
speed, a five-point speed-regulating 
switch is located in the base of the fan. 
The contact points are of such construc- 
tion, that the contact is positive and 
substantial. The standard winding and 
connections are for 100-108 and 110-120 
volts; a third terminal being provided 
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on the switch base to permit of proper 
connections being made for the voltage 
of the circuit on which the fan is to be 
used. The speed-regulating coil is lo- 
cated in the base of the fan immediately 
above the switch. 

The fans will operate satisfactorily on 
all variations of voltage and frequency 
between five per cent above or below 
that for which they are wound and con- 
nected, although the amount of speed 
variation will be affected by any change 
in either voltage or frequency. 

Each fan is provided with swivel and 
trunnion and can be converted to a 
bracket type without extra parts. The 
trunnion is provided with a positive lock 
to hold the motor in any position it may 
be tilted to, and consists of several thin 
steel plates—one-half of which are fast- 
ened to the motor, the other one-half to 
the voke—the thumb screw clamping 
them together after the fan has heen 
tilted to the desired angle. 

Oscillating fan motors can be used as 
either desk or wall bracket fans without 
extra parts. When tilted from a horizon- 
tal adjustment, throughout its 120 de- 
grees of oscillation, the air is blown in 
the same plane. When the motor is oper- 
ating at full speed, it will make about 
six complete oscillations per minute, 
which has heen found to be the number 
most efficient and hest suited to the ma- 
jority of conditions. The oscillating 
fans are not equipped with a multiple- 
speed switch. 

The Century ceiling fans are of the 
split-phase induction type. The fan 
blades are made of carefully selected ma- 
terial, all have a sweep of fifty-eight 
inches, and have a highly polished ma- 
hogany finish. 

The sixty-cycle fans, operating on a 
sixty-cyele circuit of the voltage for 
which they are wound, will run at a 
spced of at least 240 revolutions per min- 
ute, and a corresponding speed when 
the frequency varies from sixty cycles. 
All fans are equipped with a two-speed 
switch; the slow speed being about 180 
revolutions per minute on sixty-cycle cir- 
cuits. 

All 110-volt ceiling fans are provided 
with an extra terminal to permit of sat- 
isfactory operation on 100 volts, and 
the speed ecil is provided with extra ter- 
minals to permit of the proper second 
speed being secured. The fans will oper- 
ate satisfactorily on frequencies varying 
as much as five per cent above or below 
that for which they are wound. 
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COLONIAL FAN & MOTOR COMPANY. 
The general construction and design 
of Colonial direct-current desk and ceil- 
ing fan motors will remain practically 
the same for the year 1911 as they were 
for the season of 1910, but few changes 
being necessary, owing to the universal 
satisfaction which they gave last year. 
In connection with the eight-inch fan, 
the Company states that it did not seem 
possible to make any improvements 


COLONIAL UNIVERSAL DESK FAN. 


upon it, excepting that a brush of spe- 
cial construction is now used which has 
been connd, by test, to have greatly im- 
proved the lasting qualities over the or- 
dinary brush. 

The twelve-inch and sixteen-inch uni- 
versal desk fans will be the same as they 
were last year. with the exception of the 


COLONIAL UNIVERSAL OSCILLATOR. 


improvments as to efficiency, quiet oper- 
ation, ete. 

The oscillating fan, which is of uni- 
versal desk or bracket type, will be of 
the same general geared construction, ex- 
cepting that a great many of its parts 
have been strengthened; or, in other 
words, every improvement has been 
made, covering every point, where it was 
possible to cause trouble, so that the 
1911 oscillator will be of as near perfect 
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construction, smooth operation, and as 
economical as to current consumption as 
it is possible to produce. 

The direct-eurrent ceiling fan will be 
made in the plain, as well as in the orna- 
mental type: and the oilless bearing will 
be used, which was a very satisfactory 
feature last season, and which does away 
with the one very objectionable feature 
to the former type of ceiling fan; viz. 
that of the oiling device. The oilless- 
bearing ceiling fan needs no oil what- 
ever, but is guaranteed to operate noise- 
lessly, and satisfactorily, without oil. 

In addition to the direct-current line. 
the Company will also manufacture a 
line of single-phase, sixty-cycle alternat- 
ing-current desk, universal desk anıl 
bracket fans, and oscillating fans. The 
universal fan will be made in the eight- 
inch, twelve-inch and sixteen-inch sizes; 
the oscillating fan in the twelve-inch and 
sixteen-inch sizes. 

The Colonial alternating-current desk 
fan is of the induction, automatic-start- 
ing type, embodying the same spe- 
cial features as the Colonial direct-cur- 
rent fan; viz., the universal joint, mak- 
ing it possible to instantly convert desk 
fan into bracket type, and vice versa. 

The guards and blades are of solid 
brass, the fan being equipped with a 
two-speed switch and cut-out; the 
twelve-inch fan having speeds of 1,600 
an 1,300 revolutions per minute, the 
sixteen-inch fan having speeds of 1,55 
and 1,300 revolutions per minute. 


CROCKER-WHEELER COMPANY. 

The Crocker-Wheeler Company, Am- 
pere, N. J., has developed a line of ex- 
haust fans that, while not of radically 
new design, are worthy of mention. One 
of the distinctive features of the Crock- 
er-Wheeler exhaust fan is the lubricat- 
ing system of the motor. The careful 
design of this system prevents such trou- 
bles as hot bearings, short-circuiting, ete- 

Quietness of operating is often an 
absolute requirement for fan motors. 
This subject has been given very care- 
ful consideration by the engineers of the 
Crocker-Wheeler Company in the de 
sign of its motors. The possibility of 
noise resulting from the mechanical con- 
struction of the motor has been virtually 
eliminated by careful construction of the 
brush-holders and commutator. The an- 
noying hum, which results from the 
magnetic action of motors, has been I 
duced to a minimum, by proper propor 
tioning of the magnetic circuit. 
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Where the fan must be placed in a 
damp location or used to remove foul 
air, deterioration may be prevented only 
by use of the very best quality of in- 
sulation. The insulation of these fans 
is given a rigorous test before leaving 
the works. This test also covers thor- 
oughly all structural characteristics. 
Any machine that does stand up is 
turned back to the shop and rebuirt. 
These fan outfits are constructed both 
for horizontal and for vertical operation. 
The motors are furnished with inclosing 
covers where conditions make this de- 


sirable. 


DIEHL MANUFACTURING COMPANY. 
The line of fans offered for the season 
of 1911 by the Diehl Manufacturing 
Company, Elizabethport, N. J., com- 
prises direct-current universal desk and 
bracket fans of the swivel-and-trunnion 
type, in twelve-inch and sixteen-inch 
sizes; twelve-inch and sixteen-inch sizes 
of alternating-current fans of the same 
type; eight-inch direct and alternating- 
current fans for residence and tele- 
phone-booth use and direct and alter- 
nating-current universal oscillator fans 
in addition to a complete line of alter- 
nating and -direct-current ceiling and 
column fans. i 


DIEHL UNIVERSAL DIRECT-CURRENT FAN. 


The universal desk and bracket fans 
are provided with swivel-and-trunnion 
features by means of which a current of 
air can be thrown in any direction. 
Speed regulators are provided, giving 
three running speeds. 

The eight-inch residence and tele- 
phone-booth type fans are made as con- 
vertible desk and bracket fans. The 
residence type is adjustable vertically 
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through a wide range and may be se- 
cured in any position by a thumb-screw. 
The telephone-booth type is suspended 
on springs which prevent any vibration. 

The Diehl oscillator fans are pro- 
vided with the universal feature, which 
admits of their use as desk or bracket 
fans as desired. The divided-ball joints 
have corrugated steel washers on their 


DIEHL DIRECT-CURRENT OSCILLATING 
BRACKET FAN. 


faces, allowing an adjustment to any 
desired angle by means of the wing 
screw shown in the illustration. 

The oscillatory movement is obtained 
by the use of a dust and oil-proof de- 


DIEHL OSCILLATING DESK FAN. 


tachahble case, which contains a series of 
worm and bevel gears. The armature 
shaft carries a worm of comparatively 
large size, which with the wheel that it 
drives is carefully designed with special 
teeth to reduce wear to a minimum. 
This worm 1s the only one at all subject 
to wear, and it ean be replaced without 
difficulty if necessary, being readily re- 
movable from the armature shaft. The 
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arrangement of the gearing is such that 
all other parts run at very slow speed 
and hence will last indefinitely. 

All of the gearing runs in grease at 
all times and is absolutely noiseless in 
operation. Means are provided by which 
the oscillatory movement may be varied 
by a simple adjustment easily made. 


ECK DYNAMO & MOTOR COMPANY. 
The Eck Dynamo & Motor Company, 
Belleville, N. J., with offices and stock- 
rooms at 19 Murray Street, New York 
City, is putting out a line of ‘“‘ Eck Hur- 
ricane’’ direct-current fans for 1911, 
which possess some commendable fea- 
tures. 

The ‘‘Eck Hurricane’”’ oscillating fans 
ure made in twelve and sixteen-inch sizes 
for direct-current not exceeding 250- 
volts pressure. These fans are designed 
for use in stores, restaurants, hotels, of- 
fices, factories, theaters and dwellings, 
and are practically noiseless in opera- 
tion. The time and length of operation 
are positively regulated and the fans os- 
eillate equally well whether level or 
tipped forward, at any or all of the three 
speeds provided, in all positions, or with- 
in wide or narrow limits. 


ECK SIXTEEN-INCH DESK FAN. 


The oscillating feature is a worm gear 
suomerged in grease. As an additional 
precaution a friction disk is used in the 
gear wheel so that if the fan is pre- 
vented from oscillating by any cause the 
gears will not be subjected to an extra- 
ordinary strain. By the use of the pos- 
itive gear, it may be noted, there is no 
ohstruction to the air current as is the 
case when wind-operated oscillating 
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EMERSON ELECTRIC MANUFACTURING 
COMPANY. 

The Emerson Electric Manufacturing 
Company, St. Louis and New York, of- 
fers for 1911 a complete line of induc- 
tion desk, oscillating and ceiling fans. 
This line includes eight-inch, twelve- 
inch and sixteen-inch swivel-trunnion 
desk fans, eight-inch hinge-type desk 
fans, twelve and sixteen-inch oscillat- 
ing fans, special twelve-inch slow-speed 
quiet residence-type swivel-trunnion 
and oscillating fans, two, four and six- 
blade ornamental-type ceiling fans and 
‘four-blade plain-type ceiling fans. 

The Emerson Company reports im- 
portant -improvements in several types 
of its induction fans for the season of 
1911. The model shown in Fig. 1 is a 
three-speed, eight-inch Emerson induc- 
tion fan with particularly good speed 
regulation. It has the full swivel-trun- 
nion adjustment, sliding lever switch, 
patented Parker blades, hardened-steel 
shaft and heavy double-wire guard of 
the larger sizes of Emerson fans. It 


FIG. 1—THREE-SPEED INDUCTION FAN. 


may be converted into a swivel-trun- 
nion bracket fan as shown in Fig. 2, 
without extra parts. 

The twelve and sixteen-inch Emerson 
fans offered for general service are 
four-blade, two-speed fans of the same 
general appearance as the types illus- 
trated above. In addition a new resi- 
dence type is offered this season. This 
fan is shown in Fig. 3. 

This new residence type is a three- 
speed induction fan equipped with six 
Parker blades. It operates at a maxi- 
mum speed of 1,150 revolutions per 
minute and is a motor of particularly 
quiet design. This fan furnishes a well 
distributed breeze for large living 
rooms and operates with scarcely per- 
ceptible noise. 

The residence-type fan is also made 
in the oscillating style, in addition to 
which twelve and sixtecn-inch medium 
speed four-blade oscillators, throwing 
more powerful breezes, can be fur- 
nished. All Emerson oscillators have 
a special feature—renewable oscillating 
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worm shaft, so that all wearing parts 
of the oscillating mechanism can be re- 
newed by the user without returning 
the fan to the factory. 

One of the novelties in fan motors 


FIG. 2—SWIVEL-TRUNNION BRACKET FAN. 


offered by the Emerson Company is the 
bedroom type shown in Fig. 4. This is 
an eight-inch Emerson trunnion fan 
mounted on a support which may be 
readily attached to the end post of the 
foot of any brass or iron bed. This fan 
is furnished complete with attachment 
plug and cord and push switch on an 
eight-foot reinforced cord, so that the 


FIG. 3—RESIDENCE- 
TYPE FAN. 


FIG. 6—EIGHT-INCH 
TROJAN FAN. 


control of the fan is within easy reach 
of the user. It is believed this new type 
will prove particularly popular in ho- 
tels. 

The Emerson Company also manu- 


. Ag e? 


FIG. 4—BEDROOM-TYPE ATTACHED TO 
BEDPOST. 


factures the Trojan line of swivel-trun- 
nion desk and oscillating fans in twelve 
and sixteen-inch sizes made in previous 
seasons. In addition a new eight-inch 
Trojan fan is offered this season, which 
is shown in Fig. 5. 

The new Trojan eight-inch fan motor 
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is a three-speed induction motor with 
exceptionally good speed regulation. It 
has triangular blades and bronze bear- 
ings; the motor is mounted in a drawn- 
brass shell and base, and the motor- 
body, base, fan blades and guard are 
attractively finished in brushed brass, 
satin finish. It is somewhat lighter in 
weight than the Emerson eight-inch 
induction fan described above and is 
offered at slightly lower prices. 

In ceiling fans the Emerson Company 
offers a two-blade ornamental type with 
particularly good speed regulation, for 
small offices, card rooms, smoking 
rooms, etc., where a gentle distribution 
of breeze is primarily desired. For gen- 
eral service the four-blade three-speed 


FIDELITY OSCILLATING DESK FAN. 


ornamental-type Emerson fan and the 
four-blade two-speed plain-type Trojan 
fan are recommended. 


FIDELITY ELECTRIC COMPANY. 

The Fidelity Electrie Company, of 
Lancaster, Pa., is placing on the mar 
ket a complete line of fans suitable for 
every purpose. These include direct and 
alternating-current desk and bracket 
fans in twelve and sixteen-inch size8: 
ten-inch direct-current trunnion fans 
and alternating and direct-current eight- 
inch fans. 

The eight-inch fan is particularly 
adapted for residence and telephone- 
booth use and in the latter case is Pr 
vided with a suspension spring which 
prevents any vibration being transmitted 
to the booth structure. This size fan 1s 
also provided to be directly attached toa 
lamp socket when used on direct-current 
circuits. 

The ceiling fans offered by this 
company for the season of 1911 include 
types B and Y direct-current fans which 
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can both be equipped with electroliers if 
desired. Both have four blades and the 
regulation’ sweep. ‘They are made for 
all commercial voltages and have two 


speeds. 


FORT WAYNE ELECTRIC WORKS. 

The Fort Wayne Electric Works, Fort 
Wayne, Ind., has made its line of fans 
for 1911 include a complete assortment 
of styles and sizes for all purposes. The 
fans are designed for all standard volt- 
ages and frequencies, and while they 
are substantially the same in appear- 
ance as those of last season, there have 
been made various improvements in im- 
portant details. 

The line includes eight-inch alternat- 
ing and direct-current desk and wall 
bracket fans, both four and six blade; 
eight-inch alternating and direct-cur- 
rent telephone-booth fans and eight- 
inch alternating and direct-current re- 
volving fans; twelve-inch alternating 
and direct-current swivel-and-trun- 
nion oscillating desk and wall bracket 
fans; sixteen-inch alternating and di- 
rect-current swivel-and-trunnion uni- 

' versal desk and wall bracket fans. Also 

a complete line of alternating-current 
and direct-current counter-column, 
floor-column and ventilating fans. 

Special attention is called to this 
year’s eight-inch fans which have a num- 


FORT WAYNE EIGHT-INCH DESK FAN. 


ber of commendable features. They are 
neat in appearance, easily portable, 
noiseless, and give an especially efti- 
cient breeze. These motors are unlike 
the ordinary induction fan motors in 
that they are designed to operate with- 
out a centrifugal switch or mechanical 
cut-out device. In the ordinary types 
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there is great danger of the contact de- 
vice sticking. and burning out the start- 
ing coils. 

The design of this motor also reduces 
the starting watts to a minimum and 
makes it possible for it to stand stalled 
with the current on without danger to 
the winding. Another great advantage 
is its extreme simplicity which practi- 
cally guarantees and eliminates all an- 
noying breakdowns and expensive re- 
pairs due to commutator troubles, brush- 
es wearing out, springs loosing temper, 


GENERAL ELECTRIC UNIVERSAL 
BRACKET FAN. 


etc. They are equipped with four-point 
regulating switches which provide three 
running speeds. 

The frame and base are made of 
drawn metal which gives them a hand- 
some smooth surface. It requires no 


more room than a desk telephone and - 


weighs about the same. 


GENERAL ELECTRIC COMPANY. 

The General Electric Company’s fan- 
motor models for 1911 represent an ex- 
ceptionally complete line designed for 
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the starting winding, thus eliminating 


all noisy contacts and insuring quiet op- 
eration with low energy consumption 
and good speed range. 

The entire line includes both alter- 
nating-current and direct-current eight- 
inch four-blade desk, bracket, oscillat-. 
ing and telephone booth fans; twelve- 
inch six-blade residence, bracket and 
oscillating fans; twelve and sixteen-inch 
standard desk and bracket fans; twelve 
and sixteen-inch oscillating fans for ei- 
ther desk or bracket use; together with 
a great variety of ceiling counter-column 
and tioor-column motors of attractive 
plain and ornamental design. 

The desk, bracket and oscillating fans 
in general are readily convertible for 
either desk or bracket use and vice ver- 
sa, by means of a hinged joint, attach- 
ing the motor body to the base, which 
permits of an extremely simple and 
quick vertical adjustment. The tele- 
phone-booth fans are suspended from 
suitable brackets by means of a spring 
suspension, thus preventing any vibra- 
tion from being transmitted to the walls 
of the booth. The six-blade fans oper- 
ate very noiselessly and are designed 
especially for use in residences, hospit- 
als and other places where quiet opera- 
tion is desirable. 

These motors are equipped with suit- 
able switches for giving three speeds, 
the maximum ranging from 1,250 to 
1,600 revolutions per minute, thus pro- 
viding a regulation sufficient for all re- 
quirements. The alternating-current 
motors carried in stock are for circuits 


GENERAL ELECTRIC UNIVERSAL DESK 
FAN. 


satisfying the requirements of a wide 
field of application. Several marked 
Improvements are noticeable, one of 
particular importance being the adop- 
tion of a new induction winding for the 
eight, twelve and sixteen-inch alternat- 
ing-current fans, which obviates the use 
of a centrifugal switch for controlling 


GENERAL ELECTRIC FOUR-BLADE CEIL- 
ING FAN. 


of twenty-five cycles at 110 volts; forty 
eycles at 120 volts; fifty eycles at 100, 
110, 220 and 220 volts, sixty cycles at 
110 and 220 volts; and 133 eycles at 110 
volts. The direct-current motors are 
for 110 and 220-volt circuits. 

The alternating-current ceiling and- 
column fan motors are designed for 
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operation on twenty-five, forty, fifty and 
sixty-cyele circuits. The plain types 
have two speeds, ranging from 150 to 
225 revolutions per minute. The direct- 
current motors are designed for 110 or 
220-volt circuits. The plain types oper- 
ate at 200 revolutions per minute. The 
ornamental single-speed types operate 
at 200 revolutions per minute, and 
the three-speed types at 100, 150 and 
200 revolutions per minute. 

Both the alternating-current and the 
direct-current fans are of the four-blade 
type, the former have a sweep fifty-two 
inches, and the latter fifty-eight inches. 
They are of handsome design, work- 
manship and finish, and are wired for 
electrolier attachments of two or four 
lights. 


HUNTER FAN & MOTOR COMPANY. 
The line of ‘‘Tuerk and ‘‘HE”’ fans 
for 1911 offered by the Hunter Fan & 
Motor Company, 114 Liberty Street, 
New York, N. Y., comprise direct and 
alternating-current twelve and sixteen- 
inch desk and bracket fans of both 
swivel-and-trunnion and oscillating 
types, eight-inch desk and bracket, tele- 


HUNTER TYPE C “TUERK” CEILING FAN. 


phone-booth and oscillating fans, two 
and four-blade ceiling fans and two 
and four-blade columns and counter 
fans. 

In the accompanying illustration 1s 
shown the ‘‘Tuerk’’ type C four-blade 
alternating-current ceiling fan with 
electrolier attachment. This fan has a 
slow-speed induction motor with a 
two-speed regulating switch. The motor 
is equipped with four blades, the blades 
being permanently fixed at a correct 
angle to the revolving rotor. The four 
blades are six and one-half inches wide 
at the tip and have a fifty-two-ineh 
sweep, operating at a speed of 225 rev- 
olutions per minute. The type C fan 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


is particularly adapted to frequencies 
of 25, 40, 50 and 60 cycles. The bot- 
tom of the fan is so arranged that elec- 
trolier attachment for either 2 or 4 
lights ean readily be attached. The 
lower part of the motor case is drilled 
and tapped to standard thread. 


ILG ELECTRIC VENTILATING COMPANY. 

Direct-connected electric blowers and 
exhaust fans occupy a large field of use- 
fulness. They are applicable under all 
conditions where a quantity of air is re- 
quired at pressures not inordinately 
high. The advantages of direct-connect- 
ed blowers and exhausters over the belt- 
ed type are obvious. They can he locat- 
ed in places where a belted installation 
would be impossible. They will deliver 
or exhaust a given quantity of air with 
less power than belted installations. 

Direct-connected electric blowers and 
fans are used extensively for heating and 
ventilating schools, colleges. public 
buildings and factories in connection 
with hot-blast heating apparatus. They 


KIMBLE SINGLE-PHASE VENTILATING 
FAN. 


are also used for ship ventilation, drying 
all kinds of materials, mechanical draft, 
dry-kilns, ventilating and cooling all 
types of buildings. 

The Ilg Electric Ventilating Company, 
Chicago, Ill., is offering for the season of 
1911 a line of fans and blowers that are 
worthy of mention. 

The construction of Ilg blowers and 
exhausters is a distinct departure from 
methods heretotore employed by blower 
or fan manufacturers. The motor is 
machined circular and set partially into 
the housing, giving remarkable compact- 
ness. The motor is supported by a cast- 
iron ring bolted to the housing. The in- 
let side has a similar easting fastened in 
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the same manner. The holes in both 
castings are equally spaced, drilled to 
template, making it possible‘to change 
any blower from right to left hand drive 
or vice versa. This construction also 
permits the discharge to be swung t» 
any angle. The use of the round-body 
type motor and the method of support 
makes it possible to interchange or re- 
place motor without disturbing the 
alinement. Both bearings are combined 
and are oiled simultaneously from ac- 
eessible side of the motor. 


KIMBLE ELECTRIC COMPANY. 

The Kimble Electrice Company, Chi- 
cago, Ill., has ready for the season of 
1911 a complete line of constant and 
variable-speed polyphase alternating- 
current ventilating fans and variable- 
speed single-phase alternating-current 
ventilating fans. Both of these types 
are shown in the accompanying illus- 
trations. 

The motors of the constant-speed fans 
are well inclosed, making them espe- 
cially well adapted for use in dirty and 
smoky places. such as kitchens, foun- 


KIMBLE POLYPHASE VENTILATING FAN. 


dries, ete. They are very quiet running 
and are well constructed in every par 
ticular. 

The variable speed polyphase fan per- 
mits of regulating the speed so as to 
secure the ventilation desired. These 
fans are equipped with the Kimble con- 
troller and rheostat. The rheostat !S 
constructed of a single piece of wire 
without joints. 

The variable-speed single-phase ven: 
tilating fans are set in a sufficiently 
heavy cast-iron frame, all in one piecè- 
To reverse the fans it is only necessary t° 
pull down on one or the other of the tw? 
pendant chains with which it ' 
equipped. Thus. with the same fan. the 
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Sie foul air ean he forced out or the fresh fan-motor outfit consists of the Ideal and sixteen-inch sizes. The eight-inch 
nag air drawn in at will. All types of fans battery motor with a nine-inch brass  fan,. which was first offered last sea- 
t Oe are supplied either with the Blackman fan and guard and four type S Edison son, weighs less than five pounds, is at- 
| ance or aluminum-type blade in sizes rang- batteries, inclosed in a neatly finished tractive in appearance and a substantial. 
hee ; ` ing from eighteen to thirty-six inches. wooden box. The four batteries on durable motor. This fan is suitable 
oe eS The motors for all types range in size one charge will, according to the man- for desk use, telephone booths, hotel 
° = from one-sixth to one and one-half horse- ufacturers, operate the fan for about rooms and residences. For telephone 
~ power and al] are sold under the Kimble 150 hours. booths, an ornamental spring suspen- 
= j guarantee. In addition to these battery fans the sion is provided to take care of any vi- 
! avi Manhattan Electrical Supply Com- bration. This type fan may easily be 
eo MANHATTAN ELECTRICAL SUPÈLY com- pany is offering a complete line of di- 
he, PANY. rect-current and alternating-current 
mn Among the direct and alternating- desk and bracket fans, both oscillating 
current desk and bracket fans of all and non-oscillating, in eight, twelve 
A sizes being offered by the Manhattan 
dogi Electrical Supply Company, New York, 
tle ws N. Y., for the season of 1911, are two 
waht 
Sant 
Tp ae 
af fe 
a 
E : MANHATTAN DIRECT-CURRENT BRACKET MANHATTAN “MESCO” SIXTEEN-INCH PEERLESS TYPE FF ALTERNATING-CUR- 
e FAN. FAN. RENT OSCILLATOR. 
Di battery fan motors adapted for use in and sixteen-inch sizes. Also alternat- converted into a bracket fan without 
connection with primary batteries. ing and direct-current ceiling fans. the use of tools. The type ODD is a 
N The ‘“‘ Mesco, Jr.,’" battery fan motor positive-drive oscillator and embodies a 
is furnished with eight-inch fan and PEERLESS ELECTRIC COMPANY. number of improvements over last year. 
guard and a battery box containing The new offerings of the Peerless Jn general appearance it resembles the 
twelve cells of Red Seal dry battery Electric Company, Warren, O., in elec- type EE and has the same devices for 
connected in ‘‘compound multiple se- tric fans for the season of 1911 inelude changing from desk to bracket position. 
- ries’’ with ten feet of connecting cord. alternating-current desk and bracket 
; The fan has three speeds controlled fans in eight, twelve and sixteen-inch 


by the switeh lever in the base of the 


MANHATTAN “MESCO” DESK FAN—SIX- 
TEEN-INCH SIZE. 


motor. With new hatteries the speeds 


are approximately 900, 1,250 and 1,600 
revolutions per minute. If run on low 
speed at first changing to high speed 


as the batteries deteriorate from use, a 


set of batteries will give about forty 
hours’ service when run eight hours 
per day, or if run two or three hours 
per day will give double the number of 
hours service. The ‘‘Ideal’’ battery 


sizes, of the universal type as well as 
universal-type oscillators. Other Peer- 


MANHATTAN EIGHT-INCH FAN. 


less fan motors for 1911 are of practical- 
ly the same general appearance as dur- 
ing the season of 1910, embodying. how- 
ever, a number of minor changes, so as 
to inerease the efficiency and better the 
mechanical features. 

The direct-current line of Peerless 
fans comprise types EE, ODD, HH and 
CC, the latter two being ceiling fans. 
Type KE is furnished in eight, twelve 


PEERLESS BRACKET OSCILLATING FAN. 


The oscillating mechanism is simple, 
positive and of approved mechanical 
principle. The scope of oscillation 1s 
110 degrees, but it is an easy matter to 
reduce this by changing a single adjust- 
ment. The oscillator operates equally 
well in either desk or bracket position. 
The motor is carried on ball bearings, 
has a three-speed switch and extra stiff 
guards and braces. These fans are 
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available in twelve and sixteen-inch 
sizes. 

In the accompanying illustrations are 
shown two types of Peerless alternat- 
ing-current fans. The eight-inch size, 
known as Type AA is for service on 
sixty-cycle alternating-current and is 
identical in external appearance with the 
direct-current fan. It is a quiet run- 
ning motor, attractively finished in black 
enamel with solid brass guards and 
blades. Though less than five pounds in 
weight, it is built as substantially as the 
larger fans, and has a swivel-and-trun- 
nion with universal adjustment for desk 
or bracket position. This fan is ex- 
tremely efficient, consuming but eighteen 
watts at greatest speed. Three-speed 
switches allow a range from 1,500 to 2,- 
000 revolutions per minute. For service 
in telephone booths, the fan is equipped 
with spring suspension to absorb vibra- 
tion. 

The Type BB alternating-current uni- 
versal fan is of the induction type, sin- 
gle-phase, self-starting. This fan is said 
to be very efficient in operation, the cur- 
rent: consumption at full speed being 
thirty-five watts for the twelve-inch size, 
and seventy watts for the sixteen-inch 
size. The hardened-steel shafts used are 
ground to exact size, the bearings are of 
phosphor bronze and liberal in dimen- 
sion. The rotor is of laminated steel 
disks, specially ventilated, in which are 
embedded bare-copper conductors. The 
motors can be operated through a range 
of frequency or voltage five per cent 
above or below normal, but the sum of 
the two variations should not exceed five 
per cent. The fan is finished through- 
out in black enamel, except that blades, 
guards and oil cups are polished brass. 

The Peerless alternating-current os- 
ecillator, known as Type FF is a single- 
phase, self-starting induction motor, ex- 
ternally resembling the direct-current 
oscillating fan. Like the latter it has 
the universal swivel-and-trunnion device 
so that it can easily be changed from 
desk to bracket position. The oscillating 
mechanism is positive, having worm-gear 
reduction. This fan is made in twelve- 
inch and sixteen-inch sizes having a cur- 
rent consumption, at full speed, of forty 
and seventy-five watts, respectively. 


PENNSYLVANIA STORAGE BATTERY 
COMPANY. 

An improvement in portable fans is 

offered to the trade by the Pennsylvania 

Storage Battery Company, Philadelphia, 
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Pa., in the portable storage-battery fan, 
a view of which is shown in the ac- 
companying illustration. As may be 
seen, this combination is of attractive ap- 
pearance and can be used in any roorn 
without sacrificing harmony of decora- 
tions. The fan, either nine or twelve 
inches in size, is the regulation electric 
fan, fitted with specially constructed 
motor, simple in design and said to he 
absolutely noiseless and efficient in op- 
eration. 

The portable storage-battery for these 
fans is inclosed in an attractively deco- 
rated porcelain jar. The cost of charg- 
ing this battery is estimated at fifty 
cents and the fan is guaranteed to oper- 


PENNSYLVANIA STORAGE-BATTERY 
PORTABLE FAN. 


ate for a minimum of fifty hours on one 
charge of the battery. 

The portability .of this fan is evi- 
denced by its weight which is only thirty 
pounds, complete, for the twelve-inch 
size and twenty-five pounds, complete, 
for the nine-inch size. 


THE ROBBINS & MEYERS COMPANY. 

Of especial interest among the line of 
Robbins & Myers (Springfield, O.) 
Standard fans for the season of 1911 
are the direct-current swivel-and-trun- 
nion desk and bracket fans, oscillating 
fans, of both the self-starting and gear 
types, and the alternating-current swiv- 
el-and-trunnion and oscillating fans of 
the same type. a 

The direct-current swivel-and-trun- 
nion fan is known as model 15 and su- 
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persedes model 4. In the construction 
of this fan the same high class motor, 
workmanship and finish that have been 
identified with the model 4 are being 
maintained with additional improve- 
ments. All parts are liberally propor- 
tioned and substantial throughout. The 
bearings are large, and being provided 
with improved wick oilers, containing 
ample lubrication, are very durable. 
They are convertible into wall bracket 
fans without the use of an adapter. A 
positive, rigid, vertical adjustment of 
the body in different positions is secured 
by a strong wing screw which passes 
through a slot in the yoke and screws in- 
to the body. 

The switch base of this fan is large 
and made of a special insulating mate- 
rial which has both dielectric and me- 
chanical strength. The switch lever 
works over a cam and takes a positive 
position for each speed, so that it cannot 
bridge two contact points at the same 
time. The speed regulating coil is 
mounted on the switch base and is held 
by screws. 

The fan blades are designed so as to 
give the maximum air displacement with 
a minimum amount of power consumed. 
They are made of a good grade of sheet 
brass and are riveted to a punched steel 
carrier which is formed to give a wni- 
form pitch to each blade. The guard is 
strong and durable. Its supporting ring 
consists of a square brass stock to which 
the cross wires are riveted. The blades 
are of twelve-inch and sixteen-inch size. 

The alternating-current swivel-and- 
trunnion fans, known as Model W-8, are 
also available in twelve-inch and sixteen- 
inch sizes. These fans are of the single- 
phase, centrifugal-switch, self-starting 
induction type and are thoroughly well 
designed, along the lines of the direct- 
current fans. 

The oscillating fans of the self-start- 
ing, vane type for both direct and al- 
ternating-current are known as model 
10. This fan is self-starting in all posi- 
tions, as well as being convertible from 
a desk to a bracket fan without the use 


-of tools or any other extra attachment. 


The fan is equipped with a worm-wheel 
operated with a thumb piece, so that the 


_plane through which the fan swings may 


be adjusted by hand to a depressed or a0 
elevated position of any angle desired. 
This adjustment applies to the fan used 
either as a desk fan or as a bracket fan. 

The oscillating movement will beg? 
automatically whenever the fan is start- 
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ed, no matter in what positicn the fan 
may be stopped. The reversing move- 
ment operates perfectly at any speed of 
the fan, a speed regulation being ob- 
tained with the use of the switch and 
speed regulator in the base, which also 
serve to start and stop the fan. Since 
the swinging portion of the fan is per- 
fectly balanced within its yoke, the os- 
cillating movement is also independent 
of the angle at which it may be inclined. 
The model 10 direct and alternating- 
current fans are similar in appearance 
and finish and all parts are interchange- 
able except the armatures, fields and 
speed-regulating coils. 

A new fan which the Robbins & Myers 
Company is placing on the market this 
year is the universal oscillating gear- 
type desk or bracket fan. These fans 
are for both alternating and direct-cur- 
rent and are known as model 11. 

The reduction mechanism consists of 
a double worm and wheel train inclosed 
entirely in an oil-proof box and moving 
the fan from side to side by a crank disk 
and pitman operating in a horizontal 
plane. 

The Robbins & Myers alternating-cur- 
rent swivel-and-trunnion desk or bracket 
fans are known as Model 14 and are 
made in twelve-inch and sixteen-inch 
sizes only. The general construction of 


. these fans are essentially the same as 


those already described. 


SPRAGUE ELECTRIC COMPANY. 
Lundell Fans, which were the first 
successful electric fans placed on th» 
market, still maintain their popularity 


SPRAGUE SIXTEEN-INCH OSCILLATING 
BRACKET FAN. 


and are kept up to date in every deta] 
of electrical and mechanical improve- 
ments. One of the changes this season 
is the strengthening of the guard of the 
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sixteen-inch fan at the motor body by 
an additional screw in each of the guard 
straps. 

Lundell Fans are made in two sizes, 
twelve and sixteen-inches and in both 


~ 


SPRAGUE COLUMN FAN. 


oscillating and non-oscillating types. | 


The non-oscillating fans for seasons of 
1909, 1910 and 1911 may easily be 
changed into an oscillating fan by the 
attachment of a special oscillating- 
mechanism outfit. 


SPRAGUE TWELVE-INCH BRACKET FAN. 


The Lundell oscillating fans are ex- 
ceptionally well designed and construct- 
ed. The worm-gear mechanism, which 
is entirely incased within a dust-proof 
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enameled iron casing, is not subjected 
to any perceptible wear and tear, inas- 
much as it operates under thorough 
lubrication, and is constructed of large 
and generous proportions. No fine 
gears are used. This gives the oscillat- 
ing mechanism of these fans exceptional 
durability. 

The oscillating mechanism is con- 
trolled by an indicator knob mounted 
at the rear of the gear casing. Through 
the control of the indicator knob, the fan 
ean be made to oscillate, or to become 
locked in a stationary position. Simple 
instructions are attached to each out- 
fit when shipped. 

The degree of oscillation, and the 
degree of downward pitch of the fan 
blade is uncommonly great. The oscil- 
lating movement afforded as a desk or 
bracket fan is approximately 100 de- 
grees, while the deflection downward as 
a bracket fan is approximately 100 de- 
grees, and as a desk fan is approximate- 


ly twenty-five degrees. 


WESTERN ELECTRIC COMPANY. 

To the already large list of ‘‘ Western 
Electric Hawthorn’’ electric fan motors 
five new types have been added, and the 
line is now such that it will meet every 
1equirement necessary to good ventila- 


_ tion. 


The most important addition to the 
line is a new mechanically-operated os- 
cillating fan. The oscillating device 
consists of a double-worm reduction: 
controlled by an oscillating lever. The 
gears are inclosed in a dust-proof case 
which is filled with lubricant. Tool 
steel is used for the worms and phos- 
phor bronze for the worm heels, thus in- 
suring long life for the mechanism. In 
this fan the much desired trunnion fea- 
ture is retained, thus making a wide 
adjustment in the vertical plane possi- 


WESTERN ELECTRIC SIXTEEN-INCH DESK 
FAN. 


ble when the fan is used either as a 
desk or a bracket type. The oscillating 
motion is very smooth and even, and 
wholly free from jarring. The range of 
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oscillation is ninety degrees and is ad- 
justable. 

The success of the twelve-inch, alter- 
nating-current, six-blade residence fan 
introduced last year has led the com- 
pany to place on the market this same 
stvle of fan for use on direct-current 
circuits and also an oscillating fan of 
the six-blade type. As the increase in 
the number of blades allows the speed 
to be cut down without any decrease in 
the volume of air moved, this fan oper- 
ates noiselessly, and because of this fact 
has become very popular. It ean be 
adapted for use either as a wall or 
bracket type and has two speeds. 

The line of ‘‘ Western Electric Haw- 
thorn’’ fans now consists of eight-inch, 
twelve-inch and sixteen-inch desk and 
bracket fans; twelve and sixteen-inch 
oscillating fans; eight-ineh telephone- 
booth fans; air operated and mechani. 
eally-operated oscillating fans, and a 
full line of battery fans, ceiling fans, 
column fans and exhaust fans for all 
commercial voltages. These fans are 
made in various sizes for use on all 
standard commercial circuits, both al- 
ternating current and direct current. 


WESTINGHOUSE ELECTRIC & MANUFACTUR- 
ING COMPANY. 

The 1911 line of fan motors of the 
Westinghouse Electric & Manufactur- 
ing Company, Pittsburg, Pa., includes 
all of the types furnished in 1910, with 
the addition of several new designs. 
The fans built by this Company now 
include alternating and direct-current 


TELE- 


WESTINGHOUSE EIGHT-INCH 
PHONE-BOOTH FAN. 
fan-motors for all purposes—desk and 
bracket fan motors of the swivel-and- 
trunnion, mechanically-operated oseil- 
lating and  air-operated oscillating 
types with twelve-inech and sixteen- 
ineh blades; twelve-ineh six-blade res- 
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idence-type fan motors; eight-inch 


desk and bracket fan motors; eight- 
inch telephone booth fan motors; a 
complete line of ceiling, counter-columu 
Hoor-column fan motors; 
and sixteen-inch 


and 
exhaust 


and 
twelve-inch 


WESTINGHOUSE MECHANICALLY-OPER- 
ATED OSCILLATOR, 


fan motors with cither Westinghouse 
standard or Blackman blades. The al- 
ternating-current fan motors are de- 
signed for 25, 30, 40, 50, 60 and 133 
cycles, 110 or 220 volts; the direct- 
current fan motors are designed for 30, 
50, 110 or 220 volts, except the ceiling 
and column types which are not built 
for the battery voltages. 

The twelve-inch and sixteen-inech desk 
and bracket swivel-and-trunnion fan 
motors are adjustable through a wide 
angle and are clamped firmly in any 
position. An adapter is furnished for 
bracket use, which can be inserted be- 


WESTINGHCUSE ALTERNATING-CURRENT 
DESK FAN. 

tween the motor body and the base 
of the fan without opening the circuit. 

The twelve-inch and sixteen-inch me- 
chanicaliv-operated oscillating fan mo- 
tors are an addition to the Westing- 
house line. Tbe fan is of the same 
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construction as the swivel-and-trunnion 
type, having a wide adjustment above 
and below the horizontal. The oscilla- 
tor mechanism consists of a double- 
worm reduction and a single oscillating 
lever. The gears are inclosed in a ease 
packed with grease. The arc of oscil- 
jation is adjustable within ninety de- 
grees. These fans can be quickly ar. 
ranged for wall mounting by means of 
an adapter similar to that used with 
the swivel-and-trunnion fans. 

Air-operated oscillating fan motors 
are still furnished in twelve-inch and 
sixteen-inch sizes for use where oscil- 
lation in the horizontal plane is sufficient. 

The Westinghouse twelve-inch resi- 
dence fan motors are particularly ap- 
plicable for hospitals, libraries, sleep- 
ing rooms or other places where quiet 
is essential. The fans operate at low 
speed but have six blades set at a high 
pitch instead of four. Otherwise they 
are the same as the desk and bracket 
types. 

The eight-inch desk and bracket fan 
motors have become very popular for 
use where the strong breeze of a large 
fan is undesirable. The bodies and 
hases of these motors are of pressed 
sheet metal, finished in black oxide, 
mottled copper, polished brass or 
brushed brass, and present a very at- 
tractive appearance. The sixty-cycle, 
110-volt motors of this type can be used 
with a special converting base on 20 


WESTINGHOUSE AIR-OPERATED OSCIL- 
LATOR. 


to 50 cycles or on direct current of the 
same voltage. A swivel arrangement 
in the base makes it possible to mount 
the fan either in a vertical position oF 
on the wall, and makes vertical ang 
lar adjustment possible. 
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EASTERN CANADA. 


(Special Correspondence.) 


OTTAWA, ONT., MARCH 4.—It is stated that the first consign- 
ment of electric power. from the new plant of the Canadian Power 
Company, of Montreal, amounting to about 20,000 horsepower, 
wil be ready for distribution near the middle of April next, and 
it hoped that an equal amount of power will be available before 
Angust 1, so that the company will be in a position to generate 
close on 40,000 horsepower at that time. 

The Shawinigan Water & Power Company, of Montreal, which 
generates power at Shawinigan Falls. Que., is asking the Quebec 
Legislature for authority to change its charter, so that after the 
whole of the capital stock authorized has been fully paid up, the 
capital stock of the Company may be increased, trom time to time, 
to an amount not exceeding $20,009,000, instead of ten millions, 
as the law now is. 

It is stated that the city of Toronto will shortly float a loan 
of $1,000,000 to meet the cost of installing the hydroelectric system 
in the city. So far about $700.000 has been spent upon the system. 
within the city limits. This was secured by local loans. Two years 
ago the city secured authority to issue debentures for $2.750,000 
for the installation of the system. 

An important amendment to the Ontario Hydroelectric Power 
Act is now under consideration by the Hydroelectric Commission. 
By this amendment provision will be made to supply farmers 
directly with electrical power at their homes. It is not improb- 
able that the measure under consideration may be introduced at 
the present session of the Ontario Legislature. It is expected that 
a test of power for farm work will be made at the Ontario Agri- 
cultural College. 

It is pointed out that if the Georgian Bay Canal scheme goes 
through, as it now undoubtedly will, the Ottawa district will be 
:;n for a remarkable development of electric power which would 
be available at exceedingly cheap rates. The total amount esti- 
mated is 2,000,000 horsepower. and while much of this gigantic 
development is near the city of Ottawa, all of it is within a radius 
sufficient to insure economic transmission. The Dominion Gov- 
ernment will make at the present session of parliament an initial 
appropriation for the commencement of the work. 

The huge bulk of 59,659,776,000 cubic feet of water will be 
stored on the head waters of the Ottawa River. when the conserva- 
‘lion dams, now being constructed by the Dominion Government, 
have been completed. Two of these big Works, at Kippewa and 
Temiskaming Lakes. will be finished during the present year, and 
one at Quinze Lake next winter. The waters controlled or retained 
by the dams will cover an area of 331 square miles, and the Ottawa 
River, throughout its entire length down to Montreal, will be given 
an even flow of water for power purposes throughout the whole 
year by conserving the spring floods. 

The Canadian Pacific Railway Company has decided to still 
further increase the methcd of train dispatching by telephone over 
its system, and authority has been given for the equipment of 1,528 
miles additional this year. This will make a total of 3.782 miles 
of telephone train dispatching circuits on the road, covering the 
line from Kamloops to Calgary: Medicine Hat to Winnipeg; Fort 
William to Ottawa and Brockvill; Sault Ste. Marie, Mich.. via 
Sudbury to Toronto: Windsor to Smith's Falls; St. Thomas, Por 
Burwell and St. Mary's branches: Quebec to Montreal; Montreal 
to Newport, Vt.. and St. John, N. B.. and the Temiskaming branch. 


WESTERN CANADA. 
(Special Correspondence, ) 

WINNIPEG, CAN., March 3.—Rural telephones are arousing 
interest amongst the farmers of Western Canada, and Jarge gangs 
are employed in the three western provinces keeping up with the 
applications. To cope with the situation the Department of Tele- 
phones at Regina, Saskatchewan. has drafted the following set of 
rules: (1) Applications must be signed personally by the person 
desiring a ’phone: (2) regulations call for one ’phone subscriber 
per mile of line to be constructed; (3) average of one subscriber 
per mile not to include renters of ‘phones; (4) houses where 
‘phones might be located are to be marked on map of proposed 
line and information supplies as to any persons in the vicinity 
likely to need a ‘phone in the near tuture; (5) minutes of first 
meeting held appointing officers, ete., must be forwarded with the 
application; (6) rural systems will be permitted to connect with 
one business center only: (7) directors of rural lines must be 
bona fide residents of the district in which the line is to be in- 
stalled. 

There are also other rules regarding the financing and man- 
agement of these companies and this set of regulations is being 
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Current Electrical News 


strictly cdhered to by the farmers starting rural systems in Sas- 
katchewan and almost daily applications are being received for 
rural telephone lines. 

The municipal telephone system at Port Arthur, Ont., was 
operated at a loss during 1910, according to a report made to the 
municipal commissioners by M. O. Robinson, the manager of the 
system. His figures show that a deficit of fifty cents per tele- 
phone exists and recommended an advance in rates of $1.00 on 
each residential telephone. This report was adopted and the ín- 
crease ordered. 

Agitation for a more frequent street car service on the mu- 
nicipal system in Fort Wiliam, Ontario, resulted in a statement 
from the manager of the system to the effect that more power is 
required before such can be attained. The City Council therefore 
agreed to call for tenders for a 600-kilowatt generator. 

The latest telephone directory issued for Monsejaw, Saskatche- 
wan, shows exactly 1,000 telephones, an increase of 127 over a 
year ago. à 

The City Council of Calgary, Alberta, has ratified bylaws pro- 
viding $60,000 for a conduit system for electric wires and 380,000 
for electric light plant and wiring in the city. Tenders for the 
work will be called shortly. 

At Southey, Saskatchewan, the Buffalo Lake Rural Tele- 
phone Company has been organized and plans are now being made 
for the immediate construction of fifteen miles of pole line. 

The British Columbia Telephone Company has completed its 
$30,000 telephone exchange in North Vancouver, British Colum- 
bia. It is now in operation. 

The Kronau Rural Telephone Company has been organized at 
Kronau, Sask.. with J. W. Irwin as secretary-treasurer. Plans are 
now being completed for the immediate construction of thirty- 
five miles of pole line and further extensions will be made as soon 
as these are completed and in operation. 

Work is being rushed on the new exchange at Monnt Pleasant, 
B. C., for the British Columbia Telephone Company and the an- 
nouncement is made that it will be completed early in April. De- 
spite the unfavorable weather the company has already strung 
50.000 feet of aerial cable in connection with the new exchange, 
and before it is completed wili have as much more strung. Jn 
all 1,300 poles are to be set up and up to the present some 700 
have been placed. The exchange when completed, apart from the 
switchboard, will cost $40,000. Incidentally the company is plan- 
ning a large expenditure for the present vear in extensions and 
new lines, as well as for some dozen or more new exchanges. 

G. R. G. Conway has been appointed chief engineer of the Brit- 
ish Columbia Electric Street Railway Company, with headquarters 
at Vancouver, British Columbia. Mr. Conway was sent out from 
London, England, by the British directors after he had made a 
name in British street railway circles. 

A government report shows that there are now more than 3,500 
telephones in the City of Calgary, Alberta, an increase of 500 since 
the last directory issued by the provincial government. There are 
now approximately 800 subscribers in the west automatic district, 
175 in the east automatic district and 2.500 in the manual ex- 
change. 

Rural telephones are prospering in Saskatehewan, for there are 
now 189 rural systems in the province and a dozen or more appli- 


cations are being received weekly. 


LIGHTING AND POWER. 


(Special Correspondence.) 

MOBRIDGE, S. D.—Smith & Hill have applied for an electric 
light franchise here. P. 

BURLINGTON, MO.—This city has voted electric light bonds 
to the amount of $5,500. 

DALLAS, S. D.—The Dallas Light, Heat & Power Company 
has been granted a franchise. F.: 

WAUBAY. S. D.—Boyle & Weller. of Webster, have asked for 
an electric light franchise here. 

MONTICELLO, ARK.—This city will rebuild the electric light 
plant which was recently burned. P. 

OLDHAM. S. D.—A new electric light system has been com- 
pleted and aa in operation here. 

OAKES D.—A franchise has been granted to Earnest Mar- 
shall to a an electric light plant. C. 

ELLENSBURG. WASH.—Nearly $3.000 will be spent by the 
city ín improving the municipal light plant this year. 

HEAVENER. OKLA.—The Degna-McConnell Coal Company has 
applied for an electric light franchise, 

LOMIRA. WIS.—The Lomira Electric Light & Power Company 
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has incorporated with a capital of $12,000. The incorporators are 
P. J. Zeddler and others. 

LAVINA, MONT.—B. F. Fullmer, of Lewiston, Mont., is pre- 
paring to install an electric light plant. C. 

KIRBEYVILLE, TEX.—J. W. Flemming and Julius Morton will 
soon install an electric light plant here. 

BONDUEL, WIS.—Dietrich & Brandt, proprietors of the roller 
mills, will put in an electric light plant. 

ABBEVILLE, LA.—A system of street lighting making use 
of tungsten lamps has been installed here. 

TYNDALL, S. D.—The new electric system at this place is be- 
ing pushed to completion as rapidly as possible. 

HAYTI, S. D.—S. M. Ellis and J. A. Snyder, of Watertown, are 


planning the installation of an electric light plant. C 
HILL CITY, S. D.—The Hill City Lumber Company is erecting 
a building for the installation of an electric power plant. G: 
SPOONER, WIS.—The council has voted to buy a site on the 
Namekagon River for the construction of a power plant. C. 
CAMAS, WASH.—The Northwestern Electric Company has been 
granted a franchise to furnish this city with electric light. A. 


MARIONVILLE, MO.—The Lawrence County Water, Light & 
Cold Storage Company has secured an electric light franchise. 

NEWPORT, CAL.—This city is about to issue $55,000 worth 
of bonds for the erecting of an electric lighting system here this 
year. A. 

MINOT, N. D.—Burns & McDonnell, of Kansas City, Mo., are 
` investigating the feasibility of installing a municipal electric light 
plant. C. 

WEBSTER CITY, IOWA.—The council has plans for the erec- 
tion of a fireproof electric light plant estimated to cost about 
$12,000. C. 

BARABOO, WIS.—City Engineer French has prepared plans 
for the construction of an electric light plant estimated to cost 
$45,000. C. 

CHAPPELL, NEB.—At a recent election the proposition of 
erecting a municipal electric light plant was carried by a large 
majority. 

DAYTON, WASH.—The Dayton Electric Company has applied 
for a franchise to conduct an electric lighting and power system 
in this city. A. 

SPRINGFIELD, ORE.—The Oregon Power Company is to sup- 
ply this city and Junction City, Ore., with electric power for 
lighting purposes. A. 

IMBODEN, ARK.—The electric light plant here has been leased 
by J. W. Philpot, who will make many improvements and begin 
operations at once. 

EAGLE POINT, ORE.—An electric lighting plant is to be 
erected on the Little Butte Creek near here to supply this town 
with light and power. A. 

SENTINEL. OKLA.—Property owners will vote on the issu- 
ance of bonds to the amount of $12,000 for the purpose of building 
an electric light plant. 

ARKADELPHIA, ARK.—The electric light and water plant 
here which was owned by J. W. Wilson has been sold by his exec- 
utors to W. P. Wilson. 

HOUSTON, TEX.—The Sunset Heights Water, Light & Power 
Company has been incorporated for $20,000 by Richard Rodgers, 
B. R. Harden and others. 

GRIGGSVILLE, ILL.—The City Council has granted a twenty- 
five year franchise to the Union Electric Service Company to oper- 
ate an electric lighting plent. Z. 

CANYON, TEX.—The Canyon Power Company has incorpor- 
ated with a capital of $25,000. The incorporators are C. R. McAfee, 
C. N. Harrison and D. A. Park. 

JEFFERSONVILLE, IND.—The United Gas & Electric Com- 
pany has announced that it will expend $30,000 in improvements 
and extensions of the system. S. 

TROUTDALE, ORE.—A new power house is to be built one 
mile west of this city, on Multnomah Farm, for the better supplying 
of Multnomah with electric power. A. 

METALINE, WASH.—The construction of a 10,000-horsepower 
electric light and power generating plant on Sullivan Creek is pro- 
jected. The cost is to be $350,000. C. 

ATLANTIC CITY, N. J.—The Atlantic City Electric Com- 
rany has received permission to issue $10.000 in first and refund- 
. inz mortgage five per cent gold bonds. 

— STREATOR, ILL.—The contract for the erection of the new 
substaiion here for the Illinois Valley Gas & Electric Company has 
been let to Phillip Schlachter of this city. Z. 


ALBERTVILLE, ALA.—An additional $7.000 worth of bonds- 


will be used to establish an electric light plant here. The plant is 
to be connected to the water works plant. 

NORTH YAKIMA. WASH.—This city will probably own its 
lighting plant in about a year. A ficht for rate reduction which 


is looked for at that time may precipitate matters, 
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WATSONVILLE, CAL.—The Coast Counties Light & Power 
Company is planning to extend its line in Green Valley three 
miles to the Litchfield, about seven miles from this city. A. 


SEATTLE, WASH.—The contract for the construction of the 
Nisqually power plant was let to Hans Peterson, of Seattle, the 
only bidder, on his bid of $1,074,918. C 


MANCHESTER, IOWA.—The plant of the Manchester Light, 
Heat & Power Company is to be enlarged and new machinery will 
be installed. It is estimated that $4,000 to $5,000 will be expended. 


SOMERSET, KY.—The United Water Light & Traction Com- 
pany has been incorporated with a capital of $100,000. The incor- 
porators are C. F. Smith, B. L. Waddle, A. A. Tuttle and M. O. Curd. 


SAN FRANCISCO, CAL.—The Sierra Nevada Water & Power 
Company has been incorporated by A. W. Wright, Frank Smith 
and E. McGettigan, all of this city, with a capital stock of 
$25,000. À. 

SYLVANITE, MONT.—The Milwaukee Electric Power Com- 
pany has been incorporated for the purpose of developing electric 
power on the Yakh River for the Sylvanite mines and other in- 
dustries, C 


MANGUM. OKLA.—Extensive improvements are being made in 
the lighting plant here and there is a field for a much greater 
expansion of business. A considerable amount of decorative street 
lighting will be done. 


AMBERG, WIS.—Syl Duquaine, of Green Bay, H. S. Duquaine, 
of Crivitz, and H. I. Norton. of Marinette, are organizing a com- 
pany, with a capital of $100,000 to develop the water power at 
Davis Falls on Pike River. C. 


FERGUS FALLS, MINN.—L. P. Wolfe, engineer, St. Paul, has 
prepared three plans and estimates for the reconstruction of the 
city dam which was washed out recently, one of which is estimated 
to cost $91.000 and the other two, $72,000 each. C. 


GREENVIEW, ILL.—The Greenview Electric Light & Power 
Company has been incorporated with capital stock of $10,000, to 
conduct a light, heat and power plant. The incorporators are 
John Larson, James A. Bracken and Alvin H. Cleveland. Z. 


LOGAN, W. VA.—The Logan Electric Company has been in- 
corporated to erect and operate power plants. The capital stock 
is $25,000. The incorporators are W. F. Bevill, Charles Bennett, 
S. M. Bisant, Naaman Jackson, Frank R. Hurst, all of Logan. 


BRAINERD, MINN.—The National Light, Heat and Power Com- 
pany is the name of the corporation which will supply the city of 
Brainerd with electric light and power for the term of ten years, 
as contracted for by the Toltz Engineering Company of St. Paul. 


RAVINA, OKLA.—The Ravina Mining & Milling Company has 
been incorporated for $100,000 by E. W. Rose, of Dallas, Tex., pres 
ident; J. E. Harris, of Ravina, vice-president, and R. T. Wilker- 
son, treasurer. The company expects to put in its own power plant. 


INDIANAPOLIS, IND.—The Mars Hill Realty Company, of 
which John N. Cary is president, announces a readiness to cor 
tract for the erection and equipment of an electric light and power 
ai in Mars Hill, a new industrial city adjacent to eee 
olis. : 
LANSING, MICH.—The State Railroad Commission has ap 
proved the proposed issue of $1,250,000 in bonds by the Economy 
Power Company to be used for acquiring the Flint and Kalamazoo 
power plants and the development of the Au Sable water power 
system. 

CLEVELAND, O.—The Whitney Power Company has been in- 
corporated to supply light, water and power to office buildings. The 
capital of the company is $50,000, and its incorporators are W. 
B. Whiting, C. C. Owens, Ellis R. Diehm, T. M. Kirby and Donald 
McBride. 


IMPERIAL, CAL—C. S. Chestnut of Redlands, has presented 
to the city a proposal to build and have in operation within five 
months, an electric lighting plant, if the city will grant a contract 
to the company for lighting the streets at a rate not greater than 
the present rate. A. 


NEEDLES, CAL.—E. H. Rose, of Los Angeles, has purchased 
the Needles Light & Power Company and plans to improve the 
plant this year, both by the enlarging of the electric lighting system 
and the erection of a gas plant to be operated in conjunction with 
the electric plant. A. 


MANCHESTER, IOWA.—Joseph Hutchinson has asked the city 
for a franchise giving the right to operate and maintain an electric 
light and power plant. The granting of a franchise is to be sub- 
mitted to the voters of the city at the times of the city election, 
to be held March 27. 


WASHINGTON, IND.—The Citizens Light & Fuel Company 
has been incorporated, capitalized at $75,000. The object is 
construct and operate a plant to manufacture and distribute elec 
tricity and gas. L. P. Boyle, Thomas Burns and Paul M. Taylor 
are the incorporators. 3; 

COLUMBUS, O.—Extension of the municipal light plant to pre 
vide light for the new districts of the city was provided for ie 
an ordinance introduced recently before the City Count¢il. ie 
measure carried an appropriation of $75,000. It was referred 
the committee on finance, 
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PORTOLA, CAL.—An electric light plant will be installed here 
as soon as weather permits. The company was incorporated recently 
with C. H. Gardner, president and D. L. Tyre, vice-president and 
general manager. On account of the extremely cold winter 
weather the work was postponed. 

GERBER, CAL.—The Gerber Water & Light Company has been 
incorporated by Edward H. Gerber, George W. Peltier, F. W. Pel- 
tier and F. W. Kiesel, all of Sacramento, Cal., with a capital stock 
of $50,000. Work by the new company will commence, it is stated 
by the incorporators, early in May. A. 

WEBSTER CITY, IOWA.—The City Council here is adver- 
tising for bids for a new fire-proof electric light and power plant. 
It is estimated that the structure will cost about $40,000. Bids will 
be opened March 21. Work on the new building is to begin May 1 
aud its completion is called for August 1. 

RAPID CITY, S. D.—According to present plans, the new 
power plant of the Dakota Power Company, located on Rapid 
Creek, near here, will be completed and ready for operation by 
September 1. The power plant will contain three 800-kilowatt 


. generators, operated by hydraulic power. 


EXCHEQUER, CAL.—Sidney Sprout, consulting engineer for 
the Exchequer Lighting & Power Company, announces that his 
company has plans for a new power house in the Merced River 
Canyon. Mr. Sprout reports that work on the power plant con- 
struction will commence in the first part of April. A. 

STREATOR, ILL.—Several hundred thousand dollars will be 
invested by the Illinois Valley Gas and Electric Company in im- 
proving its plant here, and in establishing a large power station 
across the river at Spring Lake. This company will also improve 
or entirely rebuild its street railway system in this city. 

JALISCO, MEX.—The Natividad Mines & Reduction Company 
announces that it will erect a hydroelectric power plant on the 
Ameca River this year, capable of generating 800 horsepower, and 
costing about $150,000. H. L. Little, of Berkeley, Cal., is the secre- 
tary of the company. He states that the new plant will be in oper- 
ation before the end of this year. A. 

KOOSKIA, IDAHO.—It is reported that work on the dam here 
will begin early in June. The dam will be constructed across the 
middle fork of the Clearwater within the town limits, and the 
cost is estimated at $200,006. At least 5,000 horsepower will be 
developed. With the completion of the dam will come a pulp mill, 
large sawmill and other industries. 

REDMOND, ORE.—The Crook County Water, Light & Power 
Company, which owns a power site at Cline Falls on the Deschutes 
River, four miles from this city, contemplates building a power 
plant there within the next six months. The plan is to run a trans- 
mission line from the Falls to this city and from the Falls to 
Prineville, a distance of twenty miles. 

SAN MARCOS, TEX.—The San Marcos Utilities Company has 
been granted a renewal of its electric light franchise by the City 
Council and the ccmpany announces that it will spend at least 
$10,000 in increasing its equipment in order to meet the demand 
for an enlargement of its service. It will give a twenty-four-hour 
service and makes provisions for furnishing power for all pur- 
poses. D. 
BOISE, IDAHO.—It is stated that a big increase has been 
made in the capital stock of the Idaho-Oregon Light and Power 
Company for the express purpose of spending more than $4,000,000 
in work on the Ox Bow tunnel, extension of present lines and the 
building of new ones into other territory, the construction of addi- 
tional substations, and in prosecution of a general plan of en- 


largement. 

SAN FRANCISCO, CAL.—The City Electric Company has an- 
nounced that the stockholders who desire to join a pool of not 
less than two-thirds of the entire stock, may deposit their shares 
until August first for sale at not less than $80.00 per share. It 
is reported that H. P. Wilson, representing the Great Western 
Power Company, has purchased the City Electric Company from 
Herbert and Mortimer Fleishhacker, who are the principal stock- 
holders. A. 

MARTINEZ, CAL.—The Great Western Power Company has 
applied for a franchise for power lines throughout Contra Costa 
County. The company's new line will extend from Payton, Cal., 
down the Bay shore through all the towns there and on to Rich- 
mond, Cal., to which a line has already been built from Oakland. 
The two lines will connect and a circuit through Contra Costa 
County will be formed, This is the first city to be supplied from 


the new branch. 

KEOKUK, IOWA.—The hydraulic construction, including dam, 
power house, lock, dry dock and installation of water wheels for 
the hydroelectric plant of the Mississippi River Power Company, 
will be under the direction of Hugh L. Cooper, and the electrical 
construction, including the installation of all electrical machinery 
and construction of transmission lines under the direction of Stone 
& Webster Engineering Corporation of Boston. Hugh L. Cooper 
will be chief engineer. C. 

JAMES CITY, PA.—The American Plate Glass Company at 
Kane, Pa., will add a Westinghouse 700-horsepower horizontal 
National gas engine to its power plant at James City. The engine 
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will operate on natural gas. The gas engine will be connected to 
a Westinghouse 625-kilovolt ampere, 600-volt, three-phase, twenty- 
five cycle, alternating-current generator, which will be used in 
supplying energy for power and lighting. The new equipment 
will operate in parallel with other gas-engine driven sets. 
LAPORTE, IND.—Articles of consolidation of the Northern In- 
diana Gas & Electric Company with a capital stock of $5,000,000, 
have recently been filed. The new corporation is a merger of the 
South Shore & Electric Company, the Indiana Harbor & East Chi- 
cago Electric Company, the Plymouth Lighting Company and the 
Whiting Electric Light Company, Clarence H. Geist, of Philadel- 
phia, is president; Samuel T. Bodine, vice-president, and Lewis 


Lillie, secretary. 
TAYLOR, TEX.—The Citizens’ Light and Power Company of 
Taylor is installing a 350-horsepower engine in its plant on First 
and Oak Streets. The additional power was necessitated by the 
large increase lately in local demand for electric motive power, and 
particularly the contract entered into with the International and 
Great Northern Railroad to supply the entire power for operating 
the motors of the railroad’s new Taylor shops. Every piece of 
machinery in the new shops is operated by individual motor equip- 


ment. 
SANDUSKY, O.—The war which for some time has been waged 
here to secure cheaper lighting appears to be nearing an end. The 
Sandusky Gas & Electric Company, which has held the franchises, 
has submitted a proposition based upon a rate of eight cents in- 
stead of ten cents per kilowatt hour. The company also proposes 
to furnish arc lights to illuminate the streets for $66.00 a year 
instead of $77.50 heretofore charged. The proposition came after 
the initial steps had been taken looking toward municipal owner- 
H. 


ship of the lighting plant. 
BEDFORD, IND.—The Bedford Power Company has com- 
menced work on a dam across White River near this city. The 
object is to generate electricity by hydraulic power, for lighting 
and power purposes. The Company is also building an emergency 
plant to be operated by steam power in case of low water. These 
plants will be equipped with the latest electric apparatus. The 
plan is to furnish light 9nd power to the numerous stone quarry 
plants and mills to prepare building stone. The Company eres 


to transmit power about 100 miles. 
PORTLAND, IND.—Professor Harding of Purdue University 
has made a report concerning the condition of the municipal light 
plant to the City Council. Professor Harding recommends a reor- 
ganization of the operating force and the employment of a compe- 
tent superintendent to have full authority over the plant and its 
employees. He also recommends the installation of a soft-water 
feeding device for the boilers, rewiring of the switchboard and 
renewal of service lines, A few other improvements were likewise 
recommended. Poor service occasioned the examination of the 
plant with a view of locating the trouble. S. 
SAN ANTONIO, TEX.—At a recent joint meeting of the 
directors of the San Antonio Gas and Electric and the San Antonié 
Traction Companies, both of which are owned by the same inter- 
ests, a budget of $250,000 for proposed improvements to the plants 
and svstems of the companies was adopted. It is stated that the 
electric lighting departnient will be improved at a cost of $50,009, 
exclusive of the reconstruction and remodeling of the power plant 
ut an additional cost of $35,090. Additional boilers and machinery 
will be installed in the gas plant and other improvements made to 
that department at a cost of $58,000. Nearly $100,000 will be ex- 
pended in double-tracking lines of the San Antonio Traction Com- 
pany. About $50,000 will be expended for additional trolley 


cars, D. 
FARMINGTON, N. M.—The City Council of Farmington has 
under consideration the proposition of submitting to a vote of the 
people a bond issue for installing a water works pumping plant 
and distributing system and a municipal electric light plant. It 
is stated that the waterworks proposition will be put through, irre- 
spective of what decision is reached as to the proposed lighting 
plan. Jn this connection it is anncunced that the Rockwood Power 
Company, which has a larre electric power plant at Durango, con- 
templates running a transmission line down the Animas River Val- 
ley to Farmington, to furnish power for the irrigation pumps of the 
farmers and power and lights for the towns of Aztec, Flora, Vista, 
Kirtland, Fruitland and Farmington. A lIccal company is also being 
organized to install an electric light and power plant. D. 
CORPUS CHRISTI,'TEX.—The plan for constructing a dam 
across the mouth of Nueces Bay is said, by J. E. Franklin, presi- 
dent of the Uvalde & Crystal City Railroad, to be assuming definite 
shape. The proposed causeway will be about six miles lorg and 
from 200 to 250 feet wide across the top in order to accommodate 
interurban electric railway track, steam railroad, wagon road and 
automobile speedway. Spillways will be built to take care of the 
surplus flow of the stream which feeds the bay. Estimates of the 
cost of the proposed works range from $750,000 to $1,000,000. In 
addition to affording a perpetual supply of water for irrigating 
a very large acreage of rich land, the reservoir would give to the 
city of Corpus Christi a bountiful amount of water for all pur- 
poses. In connection with the water storage and irrigation enter- 
prise a hydroelectric plant will probably be installed to provide 
lights and power for Corpus Christi and other towns. D. 
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ELECTRIC RAILWAYS. 


(Special Correspondence.) 
EL PASO, TEX.—The El Paso Electric Street Railway Com- 


pany will build an addition to its power plant. P. 
WATERLOO, IOWA.—The Waterloo, Cedar Falls & Northern 
Railway Company will expend $100,000 in improvements. C. 


MANKATO, MINN.—The Mankato Electric Traction Company 
will extend its line down to Willard Street during the present 
year. C. 

FRUITA, COLO.—An electric lighting franchise has been 
granted to the Grand Junction & Grand River Electric Railway 
Company. i P. 

IOWA CITY, IOWA.—The Iowa City-Cedar Rapids Interurban 
Railway Company is planning the construction of an electric line 
to Muscatine. C. 

TAMA, IOWA.—It is proposed to extend the Oskaloosa-Tama 
interurban line to Waterloo, by way of Toledo. L. J. Tutt is man- 
ager of the company. C. 

KEOKUK, IOWA.—As soon as the right of way is secured the 
McKinley syndicate will construct an interurban to Argyle, St. 
Francisville and Kahoka. C. 

MADISON. WIS.—The Chicago & Wisconsin Valley Street 
Railway Company will shortly commence the construction of its 
interurban line to Portage. 

SAN DIEGO, CAL.—The San Diego Electric Railway Company 


_ plans the extension of its lines ta, Escanto Heights, and also the 


extension of the M Street car line. 

' KOKOMO, IND.—It is reported that work will soon be begun 
by the Kokomo, Marion & Western Traction Company on a thirty- 
mile extension from Kokomo to Frankfort. S. 

EAST LIVERPOOL, OHIO.—The Tristate Railway and Elec- 
tric Company has been incorporated with capital stock of $10,000. 
The incorporators are W. I. Shelp and others. Z. 

LEHIGH, IOWA.—The Fort Dodge, Des Moines & Southern 
Interurban Company will construct a short extension to Gowrie 
to connect with the Crooked Creek Steam line. C. 

SEATTLE, WASH.—The proposal to issue bonds for $800,000 
for the construction of a trunk trolley line in the South Ward has 
been ordered by the South Ward Progressive Club. C. 

SAN RAFAEL, CAL.—George D. Shearer has again asked for 
a franchise for an electric street railroad in this city. Mr. Shearer 
applied for a franchise last year, but withdrew it voluntarily. A. 


VALLEJO, CAL.—President T. Gregory, of the Vallejo & 
Northern Electric Railway Company, has applied for a fifty-year 
franchise over the tidelands leading to the wharf of the Monticello 
Steamship Company. 

SOUTH BEND, WASH.—President J. O. Crary of the Twin 
City Electric Company has accepted the street railway franchise 
offered by the city, for an electric carline on the streets and 


alleys of this city. 

FOSTORIA, O.—The council of the recently incorporated vil- 
lage of Burgoon has granted a franchise to The Fostoria & Fre- 
mont Railway Company for the use of such streets as it may re- 


quire for its tracks. 

SAN ANTONIO, TEX.—J. A. Logwood, of San Antonio, and 
associates have sold their interurban electric railway that they 
were constructing between San Antonio and San Jose to A. D. 
Powers, and the latter will complete the line. D. 

SAN BERNARDINO, CAL.—The Southern Pacific Railroad 
Company plans to electrify the road between this city and Upland 
and to build a through line from Santa Ana to Colton. Work 
on both these improvements is expected to begin in about six 


weeks. 

DALLAS, TEX.—The Dallas Street Railway Company has been 
incorporated with a capital of $20,000 for the yurpose’ of maintain- 
ing and operating street railways and suburban railways at Dallas. 
The incorporators are: George W. Works, W. Leslie Williams and 


A. C. Moser. 

LOS ANGELES, CAL.—The Los Angeles Railway Company has 
applied for a franchise for a cross-town carline. Two routes have 
been submitted: one from Fourth and Vermont to the east City 
limits, the other on Vermont to Jefferson east to Central, south to 


Vernon and east to the City limits. A. 
TULSA, OKLA.—Chas. Page has been granted a franchise for 
an interurban railway to be built from Tulsa to a large amusement 
park, which will be built by him. The Sands Springs Interurban 
Railway Company, another local concern, has been incorporated 
for $20,000 by Charles Page, W. E. Rhodes and others. 
PITTSBURG, PA—The West Penn Railways Company may 
shortly announce its plan for extensions and improvements. These 


probably include the laying of about tifty miles of new track 


will 
The 


and the construction of a number of additional power houses. 
report follows a recent inspectien trip of Pittsburg bankers. 
NEW HAVEN. CONN.—The Shore Line Electric Railway Com- 
pany, which is constructing a part of its main line between Guil- 
ford and New Haven and operating the rest of its system east 
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of Guilford, has purchased a tract of land on Middletown Avenue 
in this city for a terminal building which it will shortly build. 


POTTSTOWN, PA.—Pottstown is to be connected by trolley 
with Royersford, Spring City and Phoenixville, if the present plans 
of C. Taylor Leland are out. The link between Pottstown and 
Spring City, via Royersford, will be built the coming spring, and 
will connect with the Pottstown & Reading Company's track at 
Sanatoga. 


PETALUMA. CAL.—The Petaluma & Santa Rosa Railroad Com- 
pany has been granted a franchise to operate an electric street 
car line in this city. The company agrees that if the road is not 
completed to Point Pedro within four years from the date of grant- 
ing, and connected with the ferries running to San Francisco, the 
franchise shall be forfeited. A 


HAYWARD, CAL.—I. B. Parsons, president of the Bank of 
Hayward, has been granted a franchise for an electric street rail- 
way to run from the Southern Pacific Railroad Company’s station, 
via Front, C, Commercial and B streets to the city limits. Work 
on the new line is to commence within three months, according 
to the terms of the franchise. 


CARMEL, IND.—Officers of the proposed Delphi-Carmel trac- 
tion line met with the Carmel town board and a franchise was 
sranted to build the new line through the main street of Carmel. 
The line will run through Delphi, Flora, Sheridan. Westfield, Car- 
mel, Broad Ripple, Indianapolis and touch some of the smaller 
places. The officials say the cars will be running before the end 
of the year. 


KENTLAND, IND.—Mt. Ayr and Jackson townships in New- 
ton County have voted a subsidy tax of one and one-half per cent 
in aid of the construction of the proposed Indiana and North- 
western traction line, projected by Eugene Purtelle. which is 
planned to connect Lafayette, Monticello. Rensselaer. Hammond 
and Chicago. It ig stated that men with ample capital have 
secured control of the enterprise and that work will begin early 
in the spring. S. 


SAN JOSE, CAL.—The San Jose Railroad Company announces 
that the improvements which are being made on its First Street 
system in this city, at the cost of $400,000, will be finished within 
a short time. The system is being broad-gauged over ten miles 
of trackage. The paving contracts alone amount to approximate- 
ly $200,000. When this work is completed, the San Jose Railroad 
Company plans to improve its Alum Rock line, which is now only 
a single-track road. A 


FORT WAYNE, IND.—The Fort Wayue & Northern Indiana 
Traction Company has been formed here with a capital stock of 
$8,000,000 divided equally into common and preferred stock for 
the purpose of refinancing and taking over the city street railway 
systems of the Fort Wayne & Wabash Valley Traction Company. 
Kleven local directors chosen to serve temporarily elected the 
following Officers all of Fort Wayne: President, Henry J. Bower- 
find; vice-president, James H. Haberly: secretary, Arthur H. Mohr, 
and treasurer, Harry E., Vondermark. l Z 


KANSAS CITY, MO.—The St. Louis-Kansas City Electric Rail- 
way Company has awurded the contract for building an electric 
railway 140 miles long between Kansas City and St. Louis to the 
L. J. Smith Construction Company, of Kansas City. Work will 
begin as soon as the weather permits, probably some time in 
March. Work will begin at Columbia, Mo., and extend 128 miles 
to Kansas City. A ten-mile branch from Columbia to Harrisburg 
in the coal fields will leave the fuel accessible for power plants 
which it is proposed to build. Extension of this branch to Moberly 
eventually is planned. The stretch from Columbia should be fin- 
nate 7 oe years, but the Harrisburg-Kansas City line will be fin- 
ishe rst. 


l FT. WAYNE, IND.—The newly organized Ft. Wayne and 
Northern Indiana Traction Company has taken over the holdings of 
the Ft. Wayne and Wabash Valley Traction Company, including the 
interurban line connecting Ft. Wayne. Wabash. Logansport, La- 
favette and Battle Ground, the local street railway lines in each city. 
and the electric power and lighting plants in Ft. Wayne and La- 
fayette and deeds of the property are now being recorded in all the 
counties traversed. A mortgage for $15,000,000 to secure present 
indebtedness is likewise being recorded. It is understood the new 
company will also take over the Toledo and Chicago [uterurban line 
from Ft. Wayne to Kendallville and extend the line from Kendall 
ville to Goshen. S. 
VALLEJO, CAL.—The Vallejo & Northern Railway Company 
has made the first step towards changing its proposed route south- 
ward from Sacramento to the San Francisco Bay. This follows 
the action of the company’s board of directors who, in a meet- 
ing held recently, decidedly to abandon the fight for a franchise 
in this city, and to adopt another route in preference to the one 
along Mare Island Channel, where the company has already 
spent $50,000 buying a tideland right of way. The citizens of 
Benicia have assured the company of a private right of way an 
terminal facilities upon deep water. shortening the route to San 
Francisco by a little more than an hour. It was intended by the 
Vallejo & Northern Railway Company originally, to create its 
terminal in this city. building by way of Cordelia, Napa Junction 
and Vallejo. A. 
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March 11, 1911 
TELEPHONE AND TELEGRAPH. 


(Spccial Correspondence. ) 
TIMBER LAKE, S. D.—C. E. Wright has asked for a telephone 
P. 


franchise in this city. 
LANESBORO, MINN.—M. W. Williams and others will install 


a telephone system here. P. 
CORSICA, S. D.—The Farmers’ Telephone Company has de- 
C. 


cided to construct another line. 
HINTZ, WIS.—The Lazy Brook Telephone Company has been 
incorporated with a capital stock of $6,000. 
GRIDLEY, CAL.—The Home Telephone Company has applied 
for the right to install its system in this city. A. 
MAYWOOD. NEB.—The farmers Telephone Company has 
been incorporated with a capital stock of $5,000. 
CORTLAND, NEB.—TPhe Cortland Telephone Company is plan- 
ning to build a central office at a cost of $1,200. 
ELMA, WASH.—The Pacific States Telephone & Telegraph 
Company will construct a local line to McCleary. C. 
BUCKEYE, IOWA.—The Farmers Elevator Company is build- 
ing a telephone line in the southern part of town. C. 
DEADWOOD, S. D.—The Nebraska Telephone Company has 
commenced the construction of a telephone line to Sturgis. C. 
ISABEL, S. D.—The South Dakota Independent Telephone 
Company has been incorporated with a capital stock of $100,000. 
NEENAH, WIS.—The Wisconsin Telephone Company will ex- 
pend $825,000 in improvements to be made to its plants here and 
at Menasha, C. 
SEGUIN, TEX.—The Southwestern Telephone & Telegraph 
Company is making extensive improvements both in exchange and 
lines. 
BYRON, OKLA.—The Byron & Mendon Telephone Company 
has been incorporated for $640 by S. C. Razey, Emery Wilson and 


others. 
POINDEXTER, N. C.—The Poindexter Telephone Company 
has been organized at this town with $3,200 capital, by O. J. 
L. 


Martin, of Siloam, and others. 
MERRILL, WIS.—Telephone lines, aggregating seventy-five 

miles of wire, will be built in the town of Pine River and elsewhere 

in Lincoln County this coming season. C. 

LEWISTON, MONT.—The Great Divide Telephone Company 
has incorporated with a capital of $2.500. The incorporators are 
W. A. Allen, W. P. Kizer and H. James. 

MONROE, OKLA.—The Monroe Telephone Company has been 
incorporated with a capital stock of $1,000. C. E. Rogan, J. H. 
Banning and others are the incorporators. 

MUSTANG, OKLA.—The Mustang Telephone Company has 
been incorporated for $1.500 by C. H. Mahr, R. L. Brownlee and 
others. The company will build rural lines. 

NEW PARIS. IND.—The New Paris Mutual Telephone Com- 
pany is completing a new exchange building in which it is pro- 
posed to install considerable new equipment. S. 

SMITHVILLE, ARK.—The Farmers Mutual Telephone Com- 
pany has been organized with L. N. Donahue, president; Henry 
Black, secretary, and Chas. Batcher, treasurer. 

LANESBORO, MINN.—Farmers have organized a corporation 
with M. W. Williams, president, and A. J. Hanson, secretary, for 
the purpose of constructing a telephone exchange. C. 

LIBERTY, TENN.—The Liberty Home Telephone Company 
has been incorporated with a capital of $3,000. The incorporators 
are H. M. Evans, N. H. Craddock. T. H. Chapman. 

CHICO, CAL.—John Leeper announces that the Home Tele- 
phone Company will install its system in this city in competition 
with the Bell lines. Mr. Leeper will assume the management of 
the Chico service. A. 

STILLWATER, OKLA.—The Pioneer Telephone Company has 
moved into its new quarters and the new system of telephones 
which it has been installing for several months past are now in 
use, 
MERCED, CAL.—E. D. Thomas has been granted a franchise 
for a telephone service in this city and county. He announces that 
he will commence work at once, on the installation of a large 
plant. A. 
HENRY, TENN.—The stockholders of the old Henry Tele- 
phone Company have organized a new company with G. G. Baker 
as president. The Company will make extensive improvements 
on its lines, i 

VIRDEN, ILL.—The Virden Telephone Company has been in- 
corporated with capital stock of $25.000 to do a general telephone 
business. The incorporators are Charles H. Snell, Nellie Snell and 
U. G. Tucker. A 
, EPPING. N. D.—The Epping Telephone Company of Wiliams 
County has incorporated with a capital of $25.000. The incorpora- 
tors are Ole. Ellingson: C. F. Carpenter. Chas. O. Odell, R. L. 
Hambleton, John Hannegrefs. all of Epping. 

BRITTON, OKLA.—The Britton Telephone, Telegraph & Elec- 
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tric Company has been incorporated with a capital of $3,000. The 
incorporators are W. C. McGraw, W. H. Dye, G. E. Crawford and 
S. S. Shintaffer. 

MARSHALL. IND.—The Byron Telephone Company has incor- 
corporated to build and equip a telephone system in Byron and 
throughout Parke County. H. I. Demarree, Courtney Morgan and 
Thomas M. Garland are directors. S. 

BRISTOW, IOWA.—The West Point Mutual Telephone Com- 
pany, of Bristow, has been incorporated with a capital of $20,000. 
Officers of the concern are: J. W. Piper, president; J. H. Richard- 
son, treasurer, and J. C. Jungkunz, secretary. 

EL PASO, TEX.—The Texas Telegraph Company, El Paso, 
has changed its name to the Mackay Telegraph & Cable Company. 
The place of business has been changed from El Paso to Austin 
and the capital stock increased from $3,000 to $25,000. 

ROCK FALLS, WIS.—At a meeting of a hundred or more Rock 
Falls farmers preliminary steps toward the organization of a tele 
phone company were taken. An exchange at Rock Falls, to be 
connected with the Eau Claire exchange, was planned. 

DULUTH, MINN.—The Zenith Telephone Company is planning 
the erection of a modern exchange, equipped with switchboards 
capable of handling 10,000 telephones, in West Duluth. The cost 
of building and the apparatus will be from $25.000 to $30,000. C. 


FRANKFORT, MICH.—Contracts have been let for three shore 
telegraph stations on Lake Michigan which are to be equipped with 
Wireless apparatus for the dispatch of messages across the lake. 
The three stations wil) be at Frankfort, Manistique and Manitowoc, 


Wis. 
WELLINGTON, KANS.—A force of men has started the recon- 
struction of the toll lines for the Missouri and Kansas Telephone 
Company between Wellington and the Oklahoma state line. It will 
mean a new equipment between this town, Rome, South Haven and 


Hunnewell. 

ROCK ISLAND, ILL.—The Tri-City Independent Home Tele- 
phone Company has been incorporated with a capital stock of 
$1,000 to do a general telephone and telegraph business. The 
incorporators are Benjamin D. Farrar, J. Hays Britton and S. R. 
Kentworthy. Z. 

WADENA. MINN. —The Compton Rural Telephone Company 
held the annual meeting in Compton, and it was decided to bring 
a second line of the system into Wadena. John Busche is presi- 
dent, James Anderson, vice-president, and T. J. Miland, secretary 


and treasurer. 

TULSA, OKLA.—The Pioneer Telephone & Telegraph Com- 
pany has just completed a new five-story building and has started 
work installing the new switchboard and power plant which when 
complete will be the second largest in the state. The same con- 
pany is also installing a board at Hobart. 

IRELAND. W. VA.—The Kanawha District Telephone Com- 
pany has incorporated to build and operate telephone lines in 
Lewis and Braxton Counties. The incorporators are F. B. Emit, 
P. H. Crawford, O. B. Westfall, of Ireland; Lee Bull, John F. Bull, 
G. L. Cunningham, of Letch, W. Va.; J. F. Boseley. of Falls Mill. 


DEADWOOD, S. D.—The Nebraska Telephone Company will 
spend more than $100,000 this year in improvements in the Black 
Hills. The largest improvements are to be made in and around 
Rapid City, where a new office outfit is to be installed with a 
modern exchange. Throughout the hills copper cirgits are to be 
put in. 

SEMINARY, TENN.—An independent telephone company has 
been organized and work on the construction of the company's 
poles and office outfit has already begun. This company is com- 
posed principally of farmers, and will connect with the independent 
companies of this place, Atwood, McKenzie, Bradford. Gleason. 
Trenton, Hickman, Ky., and other places in this section of the 


state. 

MISHAWAKA, IND.—At a regular meeting of the council of 
Mishawaka an ordinance was adopted appropriating $1.180 for a 
police-alarm system. ‘The mayor was authorized to enter into 
contract with the Signalphone Alarm Company, of Milwaukee, for 
# police-alarm system as per specifications offered. The Mishawaka 
electrical department will string the overhead wires from the ten 
boxes to police headquarters, 

MEXICO CITY, MEX.—The Federal Government has entered 
into a novel contract with the Ericsson Telephone Company of 
this city for the construction of a long-distance telephone line 
between here and the city of Puebla. 160 miles. The proposed line 
will connect with the local system of the Ericsson Telephone Com- 
pany and with the telephone system of Juan Lavin in Puebla. It 
is provided in the contract that the Government shall furnish the 
wire and other construction material and that the proceeds from 
the operation of the line shall be divided between the Government. 
the Ericsson Telephone Company and Mr. Lavin. It is stated that 
the construction of the line will soon be started. It will be an 
important addition to the telephone facilities of this part of Mexi- 
co. The Ericsson Telephone Company has under consideration 


the construction of other long distance lines in the states of 
D. 


Puebla and Vera Cruz. 
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ELECTRICAL SECURITIES. 


In spite of the announcement that an extra session of Congress 
was inevitable the prices of stocks in general were higher at the 
end of the week than at the beginning. Money is much easier than 
usual, both at home and abroad and although the bank clearings 
were slightly low for the month of January this: was attributed to 
the fact that there was less speculation than usual. On the New 
York stock exchange the dealings for January and February were 
only one half as large as they were a year ago. 

The Mexican Northern River Company will shortly issue $1,- 
000.000 five-per-cent first-mortgage bonds, to provide for additional 
construction work. 

Application has been made to the New York Stock Exchange 
to list $45,740,000 of Interborough-Metropolitan preferred stock vot- 
ing trust certificates. 

The Northern Ohio Traction Company has sold $1.000,000 of 
its new preferred stock to W. E. Hutton & Company of New York, 
subject to the approval of stockholders at a special meeting to be 
held April 15. ' 

The Massachusetts Railroad Commission has approved an issue 
of $666.000 fifty-year four per cent bonds of the Boston & Northern 
Street Railway Company. The company asked for authority to is- 
sue $700,000 bonds. 

The Rio de Janeiro Tramway, Light, Heat & Power Company 
has disposed of $3,000,000 five per cent second mortgage bonds to 
Baring Brothers and J. S. Morgan & Company, of London, Eng. The 
company has considerable new construction work under way. and 
the proceeds of the sale will be used to carry out the work during 
the next year, as well as to pay off outstanding obligations to the 
banks. 

The Consolidated Gas, Electric Light & Power Company, of 
Baltimore, has decided to increase the common stock from $6,300, 
034 to $8.500.000. A permanent cancellation and retirement of the 
entire prior lien stock, amounting to $700,000, has also been au- 
thorized. 

It is understood that the stock will be offered at par, and that 
the shares already have been underwritten at that price less a com- 
mission. 

DIVIDENDS. 

Mackay Companies, preferred dividend of one per cent, and 
common of one and one-quarter per cent, both of which are pay- 
able March 1. i 6 

South Side Elevated Railroad Company (Chicago): a quarterly 
dividend of five-eighths of one per cent, payable March 31 to stock 
of record March 20, an increase of one-eighth of one per cent quar- 
terly. 

CLOSING BID PRICES FOR ELECTRICAL SECURITIES ON THE LEADING EN- 
CHANGES -AS COMPARED WITH THE PREVIOUS WEEK. 


NEW YORK. 
Mar. 6. Feb. 27 


Allis=-Chalmers common | 444045 e8)e0040 4455442008 42st 64 ore tewss i +S S\% 
Allis-Chalmers preferred ........: eden Goracgluin EE E I A E 30 303; 
Amalgamated Copper .esesssesssossseessessessssosrsesesseees 62 63 ly 
American Tel & Canle 6 oo 4 vane creeer eae bear’ were Kaew awe es? eS? 
American Tel. & Tel ecssisrisesed seriar tecna Erioa Sele eee 1443 1448, 
Brooklyn Rapid Transit... socck ex i xey ohc ty bees oleae Meee ex Ti TT be 
General Electri isece ris voaa oe heel coy swe EEE wear ANE N 147 1524, 
Interborouch-Metropolitan common ........c. cc eee ce ecco eene ILN 15% 
Interborough-Metropolitan preferred oo... we cee cece ec ees 51 52 ky 
Kings County Electric -<ic.ise kee seobs $5 oa ou be RO OE 123 123 
Mackay yal a (Postal Telegraph and Cables) common. 91% 91% 
Mackay Compar@s (Postal Telegraph and Cables) preferred. 76 7574 
Manhattan Elevated .....sssssesesersesesersesssassseesesen. 138 138 
Metropolitan Street. Railway .666 cede Gauwe es osub enews eaeX *18 #18 
Pacine Tel & Tele tccacagua el nes ean daiwa sty tee ok 5174 4914 
New York & New Jersey Telephone. ............- ccc cece eens 103 103 
Ve Ss Steel CONTMION? occ eet adas E wu eG are ate ee Bie Bee geass ale ¢ Tola Tile 
U. S. Steel preferred ..... PE ule aoaentak Seas d wie E Go a te E ynigl Ools 118 118% 
Western CAO: «eet So asa ee pene Pas Se sae I Pawns 73 TS% 
Westinghouse common | 2.65 eee ki stern 6a 54S RSW ee Ce ee eS 67h 69 
Westinghouse preferred oo. 0... 0. eee teens 11S 118 
*Last price quoted. 
ROSTON 

Mar. 6. Feb. 27 
American Tel. & Tel. ............-00000- ee ee eee eee 144%, 14454 
Edison Elec. Mluminating ......... Aa set ya tase E T E E E acti de asa 288 
Ceanerih Electri cei se ieee 5 eae ch Oe ee ee ORES EER 147 152 
Massachusetts Electric Common 2.0... 62. e ee eee eee eee 1; 18A 
Massachusetts Flectric preferred oo. ccc ene eee eens ST Sà le 
New England Telephone aesssesssosrerssssereesesereeeseseo 142 140 
Western Tel. & Tel. COMMON 26 ce eeu 2s 5 oe hbo gh tS RSS 20 l 20 
Western Tel. & Te’. preferred 00... 0... cece eee eee eee 94, 93 


PHILADELPHIA. 


American Railways ...... aaa e itech la Be ely ut deer a A ER 43% 447$ 
Eleetrie Company of AMerica 220.0 oo fee eee ee eee eee eee 12 124 
Biectrie Storage Ritterv, onn n OET EE E EE E E E EE EE S3 te 54 
Electro Storace Rattery, preferves a.s.a. o ss wee eee ee eee ec Vila 34 
Peitadelphia Electri 0.05.6. 2 ee bt ee eet eee 1513 18 Lp 
hietade’r hin Rapid Transit 2... cee eee ee cee ee eee ee ee eee zn a 
Vo est PARTON: ence shes “Eee ee radas oe wae cae S5 sy 
I AAR Tras AN oia a eee ERS eee RS Beat ete e aa te Dee go 4. x, 4, 4 


> i eet eg dda a ER Dr. eea Ae 
eseare Raiwave. De Ties Le ER BES FE EY Be Pe aoe eee eeS YL A 
: ’ 

cc NS See NW SS OS ry ET SE a Se ESE a RS SERA SER GE ERE ERS GEE Ses Siig A 
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PERSONAL MENTION. 


BION J. ARNOLD of Chicago will supervise the rehabilitation 
of the street car system of Providence, R. I. 

WILLIAM G. McADOO sailed for England on board the Imsi- 
tania, March 1. He left New York to secure a needed rest from 
business cares. 

M. E. McCASKEY has resigned as vice-president and general 
manager of the Mahoning & Shenango Railway & Light Company, 
of Pennsylvania. 

D. McFARLAN MOORE gave an fillustrated lecture to the 
members of the student course of the Harrison works of the General 
Electric Company on Thursday, March 9. 

FREDERICK A. FARRAR has been made a director and senior 
vice-president of the Electric Bond & Share Company, succeeding 
Russel Armstrong, who resigned. 

W. R. SHERWOOD, formerly with the Edison Electric Illumi- 
nating Company, of Brooklyn, has taken a position in the engineer- 
ing department of the Moore Light Company, of Newark, N. J. 


WALTER J. GILLNER. who has been prominently connected 


with the Indiana Union Traction Company with headquarters in 


Indianapolis, has resigned to take a position with the Portland, Ore- 
gon, Railway, Light & Power Company. 

E. B. MILLER is now acting as chief engineer of the Miller 
Engineering Company of Spokane, Wash. Mr. Miller was formerly 
superinteudent of construction for the Péanhandie Lumber Com- 
pany ut Ione, Wash., which position he left to take charge of the 
work of this newly incorporated company. 


W. A. HALLER, who was with Sanderson & Porter, of New 
York, for a number of years, has again become associated with that 
company. Mr. Haller was at one time general manager of the 
Mobile Light & Railway Company and later became general man- 
ager and engineer of the Oklahoma Railway Company. 


JOHN I. BEGGS, president and general manager of the Mil- 
waukee Electric Railway & Light Company. and the Milwaukee 
Light, Heat & Traction Company, has resigned these positions and 
will leave Milwaukee on April 1. Mr. Beggs is to become general 
manager and president of the St. Louis Car Company of St. Louis, 
Mo. 


MARQUIS EATON, of Chicago, Ill., has joined the co-partner- 
ship of the firm of Defrees, Buckingham, Ritter, Campbell & Eaton. 
The latter is the firm name which was adopted on February 1, the 
personnel of this co-partnership remaining as it has existed since 
January 1, 1910. The firm is now composed of Joseph H. Defrees, 
George T. Buckingham, Henry A. Ritter, John G. Campbell and 
Mr. Eaton. The latter is one of the best-known lawyers in Chicago, 
is a past-president of the Hamilton Club, and is the attorney for a 
number of large corporations, including several public utility organ- 


izations. 
OBITUARY. 


EDWARD P. CLARKE, secretary and treasurer of the Great 
Eastern Telephone Company, who also was connected with El 
Commercio died recently in New York. Only a few hours before 
his death Mr. Clarke had been stricken with apoplexy in the 
corridor of the Wall Street Journal Building, at 44 Broad Street. 
Mr. Clarke was fifty-nine years old. 


LEGAL NOTES. 


SCHMID MOTOR-FRAME PATENT.—The United States Cir- 
cuit Court of Appeals for the District of New Jersey has affirmed 
the decision of the lower court sustaining the Schmid Patent No. 
609.977 for a split-frame for a railway motor. The patent is con 
trolled by the Westinghouse Electric & Manufacturing Company. 


MARCONI WIRELESS IN ENGLAND.—The suit which was 
instituted in England against the British Radiotelegraph and Tele 
phone Company, to test the validity of the Marconi patent covering 
Wireless tuning. has been decided in favor of Marconi. The patent 
is equivalent to the American patent No. 763.772, issued June 28. 
1904. The defense was based on prior work by Breun. 


SCHLESINGER RAILWAY PATENT CASE REVERSED.—The 
Circuit Court of Appeals for the Third District has handed down 4 
decision reversing the lower court in the case of the Schlesinger 
basic patent on the operation of electric railways in multiple sec: 
tions. As noted in these columns on August 13. 1910, the United 
States Circuit Court upheld the patent, which is now owned bY 
the Allis-Chalmers Company. 


ELECTRIC SUPPLY COMPANY ENJOINED.—United States 
Judge Coxe of New York issued an injunction on February ?4 
acainst the Independent Electrical Supply Company of New York. 
restraining that concern from handling or disposing of a line of 
switch boxes manufactured by the Economy Switch Box Manufsc 
turing Company of Cleveland. O. These boxes contained knockout 
plugs which it was claimed infringed the Bossert Company's paie™ 
No. 571.279, which was sustained by the Circuit Court of Appeals 
In June. 1910, 


LIABILITY OF MOTORMEN.—The Indiana Appellate Court 


Hie held that the Terre Haute. Indiananolis & Eastern Tracie" 
ompany is not liable in damages for the death of a person #50 
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deliberately attempted to cross in front of a train when it could 
have been seen approaching at a distance. The court held that a 
motorman had the right to expect that the person seeking to drive 
across the track would exercise proper caution. The failure of the 


| motorman to check the speed of the car was not contributary negli- 


gence. This applies where the interurban is operated over a private 


right of way. S. 
NEW PUBLICATIONS. 


AMERICAN SOCIETY FOR TESTING MATERIALS.—The 
Proceedings of the thirteenth annual meeting, held at Atlantic City 
last June, has been issued by the secretary. The few papers of 
electrical interest were abstracted in our columns at the time of 


the meeting. 

SEATTLE-EVERETT RAILWAY.—This bulletin recently pub- 
lished by Stone & Webster Engineering Corporation, Boston, Mass., 
is exceedingly well prepared and contains a number of inserted 
illustrations. The line described runs between Seattle and Everett. 
Wash., and was first described in the Electric Railicay Journal. 
The present bulletin is a reprint of the original article. 

PUBLIC WORKS OF VENEZUELA.—The Venezuelan Minis- 
try of Public Works has begun the publication of a yearly review, 
of which the first issue has already appeared. It contains official 
reports and announcements and scientific and technical papers. 
An illustrated description of the hydroelectric plant of the com- 
pany which supplies Caracas with electric current is included. 

RAILWAY ASSOCIATION PROCEEDINGS.—The proceedings 
of the American Electric Railway Engineering Association have 
been published in two bound volumes. All papers read before the 
1910 convention are included in the engineering reports, these being 
illustrated with numerous half-tone engravings and diagrams. The 
second volume deals with the transportation and traffic associa- 


tions. 
WORKMEN’S INSURANCE IN EUROPE.—The remarkable 
progress made in recent years by foreign countries on the subject 
of employers’ liability and workmen’s compensation is brought out 
by the first of two volumes comprising the Twenty-fourth Annual 
Repogt, just issued by the United States Bureau of Labor, Depart- 
ment of Commerce and Labor, entitled ‘“Workmen’s Insurance and 
Compensation Systems in Europe.” This volume treats of Austria, 
Belgium, Denmark, France and Germany. Volume II, now in the 
hands of the printer, relates to Great Britain, Italy, Norway, Rus- 
sia, Spain and Sweden. Although systems of insurance and com- 
pensation for cases of industrial accidents are the best known 
forms of workmen’s insurance, the report shows that many Euro- 
pean countries also possess a wide variety of insurance Institutions 
for the relief of distress caused by sickness, invalidity, old age and 
unemployment. Besides these forms, the methods of providing 
maternity benefits for wage-earning women and the systems of 
pensions for widows and orphans of wage earners are described. 


PROPOSALS. 


POWER PLANT, WEBSTER CITY, IOWA.—The City Council 
will receive bids until March 21 for the construction of an electric 
light plant. Particulars may be obtained from the city clerk of 


Webster City. 

POST OFFICE, PLATTSMOUTH, NEB.—The office of the Su- 
pervising Architect, Washington, D. C., will receive bids until March 
20, for a conduit and wiring system in the United States post 
office at Plattsmouth, Neb., in accordance with drawings and speci- 
fications, copies of which may be had at the office of the superin- 
tendent at Plattsmouth, or at the Supervising Architect's office. 


POST OFFICE, IONIA, MICH.—The office of the Supervising 
Architect, Washington, D, C., will receive sealed bids until March 
31, for the construction, complete (including plumbing, gas piping, 
heating apparatus, electric conduits and wiring), of the United 
States post office at Jonia, Mich., in accordance with drawings and 
specifications, copies of which may be obtained from the custodian 
of site at Ionia, or at the Supervising Architect's office. 

POST OFFICE, BRAZIL, IND—The office of the Supervising 
Architect, Washington, D. C., will receive sealed bids until April 
14 for the construction, complete (including plumbing, gaspiping, 
heating apparatus, electric conduits and wiring), of the United 
States post office at Brazil. Ind., in accordance with the drawings 
and specifications, copies of which may be obtained from the cus- 
todian of site at Brazil, or at the Supervising Architect’s office. 


POST OFFICE, ALLIANCE, O.—The office of the Supervising 
Architect, Washington, D. C., will receive sealed bids until March 
30, for the construction, complete (including plumbing, gas piping. 
heating apparatus, electric conduits and wiring), of the United 
States post office at Alliance, O., in accordance with the drawings 
and specifiation, copies of which may be obtained from the cus- 
todian of site at Alliance, or at the Supervising Architect’s office. 


POST OFFICE, CONNELLSVILLE, PA.—The office of the 
Supervising Architect, Washington, D. C., will receive sealed bids 
until April 10 for the construction, complete (including plumbing, 
gas piping, heating apparatus, electric conduits and wiring), of the 
United States post office at Connellsville, Pa., in accordance with 
drawings and specifications, copies of which may be obtained from 
the custodian of site at Connellsville, or at the Supervising Archi- 


tect’s office. 
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NEW INCORPORATIONS. 


CLEVELAND, U.—The Star Electric Company has been incor- 
porated with a capital stock of $10,000 to run a generating station. 
The incorporators are D. H. Tilden, A. A. McCasher, Margery Fer- 
rell, J. M. Brug and Elmer G. Dean. 

CANTON, OHIO.—The Wilson Electric Co., has been incorpor- 
ated with a capital of $10,000 for the purpose of carrying on elec- 
tric construction. The incorporators are J. B. Wilson, Colin C. 
Welshymes, Elden C. Wilson and A. C. Willis. 

DAYTON, O.—The National Electric Display Company has been 
incorporated with a capital of $10,000 to make and desl in electric 
advertising signs and display devices. The incorporators are: E. P. 
Ridgeway, H. P. Williamson, F. P. Chamberlain, M. Le May and 


M. E. State. 

BROOKLYN, N. Y.—The Magnetic Transmission Company has 
{ncorporated for the purpose of doing all kinds of mechanical and 
electrical work. The capital is $100,000 and the incorporators are: 
C. E. Codd, Brooklyn; C. F. Elliot, New Brighton; C. C. Henry. 
New York, N. Y. 

ELKHART. IND.—The Briggs Manufacturing Company has 
been incorporatec under the laws of Maine with a capitalization 
of $175,000 common stock, and $25.000 preferred stock, to manu- 
facture electrical apparatus and supplies. G. A. Briggs of Elk- 
hart, and Charles L. Andrews. R. S. Buzzell and M. M. Farrar of 
Augusta, Me., are the incorporators. The manufacture of the mag- 

Z. 


netos will be continned at Elkhart. 


INDUSTRIAL ITEMS. 

THE McROY CLAY WORKS, Brazil, Ind., has mailed its Feb- 
ruary calendar and blotter to the trade. 

THE ISOLATED PLANT PUBLISHING COMPANY, New York. 
N. Y., is moving to larger quarters in order to increase its eff- 
ciency. All communications should be addressed to 366 Fifth 
Avenue, New York. 

THE AMERICAN CONDUIT MANUFACTURING COMPANY, 
Pittsburg, Pa., has mailed a booklet descrihing Galvanite conduit. 
A sample of the conduit is shown in a half-tone engraving that 
prefaces the booklet. 

THE J. W, MORRISON LUMBER COMPANY, Minneapolis, 

Minn., has for immediate shipment 2,000 dry white cedar ties, five- 
inch face, five inches thick and eight feet long. The company also 
has a large stock of new poles for early delivery. 
. THE NATIONAL ACME MANUFACTURING COMPANY, 
Cleveland, O., is mailing samples of a screw on which are cut two 
threads of different pitch and sizes. The four operations through 
which this piece went are shown by a set of half-tone engravings 
printed on a mailing slip. 

THE FORT WAYNE ELECTRIC WORKS, Fort Wayne, Ind., 
is sending, with its compliments, an attractive booklet of views of 
Fort Wayne, under the title, ‘“Indiana’s Busiest, Happiest City.” A 
full-page illustration of the Fort Wayne Electric Works gives some 
idea of the size of the company’s plant. 

ALLIS-CHALMERS COMPANY, Milwaukee, Wis., describes in 
Bulletin No. 1445 its line of electric hoists. These are supplied in 
various types and are furnished with several styles of controlier. 
Illustrations of the hoists assembled and in part are given together 
with several drawings and specification lists. 

THE STANDARD PAINT COMPANY, New York, announces 
that owing to the greatly increased demand for its products it 
has been found necessary to remove the Chicago office to larger 
and more commodious quarters. The offices are now located in 
the People’s Gas Building at 150 Michigan Avenue. 

THE L. S. BRANCH SUPPLY COMPANY, New York, N. Y, 
describes the Branch non-air-gap lightning arresters in Catalog 
No. 2, which has recently been mailed. The enclosed and open 
types of arrester which are described have been adopted by the 
principal railroads for -siznal, telegraph, telephone and selective 


call circuits. 

THE LINDSLEY BROTHERS COMPANY, Chicago, Ill., an- 
nounces the removal of its eastern sales office from the Monadnock 
Building to the fourteenth floor of the Fisher Building. R. L. An- 
dres, eastern representative of the Craig Mountain Lumber Company 
of Winchester, Idaho, of which C. P. Lindsley, president of the 
Lindsley Brothers Company, is president and general manager, has 
taken offices in the same suite. 

THE HUNTER FAN & MOTOR COMPANY has opened general 
sales offices at 114 Liberty Street, New York City. Arthur Organ, who 
for a number of years has been eastern manager of the Jandus 
Electric Company, with headquarters in New York City, has 
accepted the position of general sales manager for the Hunter Fan 
& Motor Company, at the above address. As Mr. Organ has had a 
long experience in marketing this particular line and is so well 
known in the trade, his success is undoubtedly assured. 

THE SUNBEAM INCANDESCENT LAMP COMPANY. Chica- 
go. Ill, treats at considerable length the proper method of figuring 
illumination, in a recently published bulletin. The figures are 
based on an installation of Mazda lamps equipped with Holophane 
reflectors. Adaptability, equality of light, economy and cost and 
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other items are treated and a number of tables are given. Several 
types of Mazda multiple lamps are illustrated in connection with 
the complete catalog which is included in the bulletin. The publi- 
cation is well printed, well arranged, and contains a fund of useful 
information. 

THE WESTINGHOUSE ELECTRIC & MANUFACTURING 
COMPANY of Pittsburg, Pa., has recently placed upon the market 
a complete line of standard insulating-material products. This 
includes both treated and untreated fabrics and papers, a com- 
plete line of friction tapes and rubber splicing compounds, together 
with the various types of insulating glues, cements and gums, all 
of which are used in its works at East Pittsburg, in the manufac- 
ture of standard electrical products. Attractive sample books, 
Nos. 804-X and 805-X, together with Folder 4181, have been issued 
and may be obtained from the various offices of the company. 


E. C. NORTON, Escanaba, Mich., who has been engaged in the 
cedar business for the past fourteen years handling, principally, 
poles and ties and who was for ten years manager of the Kellogg 
Switchboard & Supply Company’s cedar department at Escanaba, 
has recently closed a cortract with the Chicago & Northwestern 
Railway for his entire 1911 supply of ties. Mr. Norton has on 
hand a carefully assorted stock of seasoned Michigan cedar poles 
of all lengths and is prepared to make prompt shipments. Mr. 
Norton has just closed a deal for nearly 5.000 acres of cedar 
stumpage in Northern Michigan, containing some of the best poles 
in this section of the country. 


THE CONNECTICUT TELEPHONE & ELECTRIC COMPANY. 
of Meriden, Conn., has opened up a new branch in connection with 
the E. J. Edmond Company, 1783 Broadway, New York, where a 
complete line of Connecticut ignition products and shock absorbers 
will be kept on hand to supply the New York trade. A factory 
branch has also been opened at 1146 Michigan Avenue, Chicago. 
nnd a Philadelphia and Boston branch will soon be opened by the 
Connecticut Company. Pacific Coast trade will be taken care of by 
Hughson & Merton, with main office at San Francisco, and with 
branches at Los Angeles, Portland and Seattle. Representatives 
are also being appointed in London, Paris, and Berlin, Germany. 


THE GENERAL ELECTRIC COMPANY has just built a large 
and commodious fireproof warehouse huilding, of modern steel and 
concrete construction at the corner of Greenwich and Morton 
Streets, in New York City. This handsome new building is more 
than twice the size of the present quarters, at No. 24-27 West 
Street, where the company’s warehouse has been located for the 
past twenty years. This new building will be ready for occupancy 
about April first. There are nine floors in the new building, aggre- 


gating 90,000 square feet of floor space, providing ample space for 
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storing the numerous electrical appliances manufactured by the 
General Electric Company. Steel bins and racks, of a special pat- 
tern, have been installed for the accommodation of loose stock, ete. 
The new warehouse, with its increased floor space and improved 
shipping facilities, will’enable the company to carry a much larger 
stock to meet the demands which have grown far beyond present 
accommodations, 

THE WESTERN ELECTRIC COMPANY, New York, N. Y, has 
issued bulletin No. 1016 entitled “Harmonic Selective Systems for 
Party Lines.” The bulletin contains a description in detail of the 
principle of operation of harmonic systems. A number of diagrams 
are shown to illustrate the application of harmonic apparatus and 
the advantages of this system. A wiring diagram shows the ex- 
treme simplicity of the harmonic wiring in the switchboard and 
its advantages over other four-party keys. There are only seven 
contacts in the Western Electric harmonic key, whereas there are 
twenty in the ordinary four-party key, Harmonic party line sys- 
tems for four-party, eight-party and two-party service are described 
in detail. A number of pages are devoted to a listing of magneto 
and central-battery wall and desk sets used with the harmonic- 
ringing system, as well as harmonic extension bells and central- 
office ringing apparatus, including the vibrating converter. multi- 
cycle motor generator and frequency meters. 


DATES AHEAD. 


Minnesota Electrical Association. Annual convention. St. Paul 
Hotel, St. Paul, Minn., March 14, 15 and 16. 

National Electric Light Association. Annual meeting of New 
England Section, Edison Building. Boston, Mass., March 17%. 

- West Virginia Independent Telephone Association. Annual con- 
vention, Waldo Hote!, Clarksburg, W. Va., March 23 and 24. 

American Supply and Machinery Manufacturers’ Association. 
Anrual meeting. Louisville. Ky., April 3. 4 and 5. 

American Electrochemical Society. Annual meeting, Chemists’ 
Club Building, New York, N. Y.. April 6, 7 and 8. 

Missouri Electric, Gas, Street Railway and Water Works Asso- 
ciation. Annual meeting, St. Lonis, Mo., April 13, 14 and 15. 

Iowa Electrical Association. Annual meeting, Davenport, Iowa. 
April 19, 20 and 21. 

Southwestern Electrical and Gas Association. 
vention, Houston, Tex., April 27-29. 

National Electric Light Association. 
York City, May 29 to June 3. 

Mississippi Electric Association. 
Miss., June 20-21. 

Association of Railway Electrical Engineers, 
Chicago, November 6-10. 


Annual con- 
Annual convention, New 
Annual convention, Gulfport. 


La Salle Hotel. 


(Published in the second issue of each month.) 


ALABAMA LIGHT AND TRACTION ASSOCIATION. Secretary, 


G. S. Emery, Mobile, Ala. 

AMERICAN ASSOCIATION OF ELECTRIC MOTOR MANUFAC- 
TURERS. Secretary, W. H. Tapley, 29 West Thirty-ninth 
Street, New York, N. Y. 

AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF 
SCIENCE. Secretary, L. O. Howard. Smithsonian Institution, 
Washington, D. C. 

AMERICAN ELECTRIC RAILWAY ASSOCIATION. Secretary, H. 
C. Donecker, 29 West Thirty-ninth Street. New York, N. Y. 
Affiliated societies: American Electric Railway Accountants’ 
Association, secretary, H. E. Weeks, Davenport. Iowa; Amer- 
ican Electric Railway Claim Agents’ Association, secretary, 
B. B. Davis, Columbus Railway & Light Company, Columbus, 
O.: American Electric Railway Engineering Association, sec- 
retary, Norman Litchfield, New York, N. Y.; American Electric 
Railway Transportation and Traffic Association, secretary, H. 
C. Donecker, 29 West Thirty-ninth Street, New York, N. Y.; 
American Electric Railway Manufacturers’ Association, secre- 
tary, George R. Keegan, 2321 Park Row Building, New 
York, N. Y. 

AMERICAN ELECTROCHEMICAL SOCIETY. 
Richards, South Bethlehem, Pa. 

AMERICAN ELECTROTHERAPEUTIC ASSOCIATION. Secretary, 
John Travell, 17 East Eleventh Street. New York, N. Y. 

AMERICAN FOUNDRYMEN'’S ASSOCIATION. Secretary, Richard 
Moldenke. Watchung, N. J. 

AMERICAN INSTITUTE OF CHEMICAL ENGINEERS. Secretary, 
John C. Olsen, Polytechnic Institute. Brooklyn, N. Y. 

AMERICAN INSTITUTES OF ELECTRICAL ENGINEERS. Secre- 
tarv, Ralph W. Pope. 29 West Thirty-ninth Street, New York, 
N. Y. 

AMERICAN INSTITU 'TE OF MINING ENGINEERS. Secretary, 
Rossiter W. Raymond, 29 West Thirty-ninth Street. New York, 


N. Y. 


Secretary. J. W. 


AMERICAN IRON AND STEEL INSTITUTE, Secretary, W.J. 


Filbert. 30 Church Street, New York, N. Y. 
AMERICAN MATHEMATICAL SOCIETY. Secretary. F. N. Cole. 
50 West One-Hundred-and-Sixteenth Street, New York, N. Y. 


AMERICAN PHYSICAL SOCIETY. Secretary, Ernest Merritt, Cor- 


nell University, Ithaca. N. Y. 
AMERICAN RAILWAY MASTER MECHANICS’ ASSOCIATION. 
Secretary, J. W. Taylor, Old Colony Building, Chicago, Ill. 
AMERICAN ROENTGEN-RAY SOCIETY. Secretary, G. C. Johnson. 
514 Bijou Building. Pittsburg. Pa. 

AMERICAN SOCIETY OF ENGINEER DRAFTSMEN. Secretary. 
Harry L. Slogan. New York, N. Y. 

AMERICAN SOCIETY FOR TESTING MATERIALS. Secretary. 
Edgar Marburg, University of Pennsylvania, Philadelphia, Pa. 

AMPRICAN SOCIETY OF CHEMICAL ENGINEERS. Secre 

tary, Calvin W. Rice, 29 West Thirty-ninth Street, New York. 

N. Y. 

AMERICAN SOCIETY OF CIVIL ENGINEERS. Secretary, Charles 
Warren Hunt, 220 West Forty-seventh Street, New York, N. F. 

AMERICAN SOCIETY OF MUNICIPAL IMPROVEMENTS. Secre- 
tary, A. P. Powell, 239 West Thirty-ninth Street, New York. 
N. Y. i , 

AMERICAN SUPPLY AND MACHINERY MANUFACTURERS 
ASSOCIATION. Secretary, F. D. Mitchell 309 Broadway, New 
York. N. Y. 


ARKANSAS ASSOCIATION OF PUBLIC UTILITY OPERATORS. 
Secretary, J. E. Cowles, Hot Springs Light and Railways Com- 


Sec- 


pany, Hot Springs, Ark. 
ARKANSAS INDEPENDENT TELEPHONE ASSOCIATION. 
retary, Charles F. Speed, Texarkana, Ark 


ASSOCIATION OF EDISON ILLUMINATING COMPANIES. se 


retary, N. T. Wilcox. Lowell. Mass. 


ASSOCIATION OF EDISON PURCHASING AGENTS. Secretary 
roo- 


H. F. Frassee, Edison Electric Illuminating Company. 
lyn, N. Y. 
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ASSOCIATION OF ELECTRIC LIGHTING ENGINEERS OF NEW 
ENGLAND. Secretary, W. H. Cole, Waltham, Mass. 

ASSOCIATION OF ENGINEERING SOCIETIES. Secretary, Fred 
Brooks, 31 Mills Street, Boston, Mass. 

ASSOCIATION OF IRON AND STEEL ELECTRICAL ENGINEERS. 
Secretary, James Farrington, La Belle Iron Wọrks, Steuben- 
viile, O. 

ASSOCIATION OF RAILWAY ELECTRICAL ENGINEERS. Sec- 
retary, J. Andreucetti, Chicago & Northwestern Railroad, Chi- 
cago, Ili. 

ASSOCIATION OF RAILWAY TELEGRAPH SUPERINTEND- 
ENTS. Secretary, P. W. Drew, Minnesota. St. Paul & Sault 
Ste. Marie Railroad. Chicago, Ill. 

CALIFORNIA ELECTRIC RAILWAY ASSOCIATION. Secretary, 
L. E. Pioda, Oak and Broderick Streets, San Francisco, Cal. 

CALIFORNIA STATE ASSOCIATION OF ELECTRICAL CONTRAC- 
TORS. Secretary and treasurer, F. V. Meyers, 502 Grant 

- Building, San Francisco, Cal. 

CANADIAN ELECTRICAL ASSOCIATION. Secretary, T. S. Young. 
Confederation Life Building, Toronto, Canada. 

CANADIAN STREET RAILWAY ASSOCIATION. Secretary, Acton 
Burrows, 157 Bay Street, Toronto. Canada. 

CENTRAL ELECTRIC RAILWAY ASSOCIATION. Secretary, A. 
L. Neereamer, Traction Terminal Building, Indianapolis. Ind. 

CENTRAL ELECTRIC TRAFFIC ASSOCIATION. Secretary, J. T. 
Brittson, Chicago, South Bend & Northern Indiana Railway 
Company, South Bend, Ind. 

CLEVELAND ELECTRICAL LEAGUE. Secretary, H. H. Cudmore. 
Brilliant Electric Company, Cleveland. O. 

COLORADO ELECTRIC CLUB. Secretary. C. F. Oehlmann, P. O. 
Box 922, Denver, Colo. 

COLORADO ELECTRIC LIGHT, POWER AND RAILWAY ASSO- 
CIATION. Secretary, F. D. Morris, Colorado Springs. Colo. 
CONNECTICUT STATE STREET RAILWAY ASSOCIATION. 

Secretary, F. W. Poole, Bridgeport, Conn. 

ELECTRIC CLUB OF CHICAGO. Secretary, N. F. Obright, 1825 
American Trust Building, Chicago, Ill. 

ELECTRIC VEHICLE AND CENTRAL STATION ASSOCIA- 
PEA Secretary, H. T. Sands. 139 Pleasant Street, Malden, 

ass. 

ELECTRIC VEHICLE ASSOCIATION OF AMERICA. Secretary, 
C. E. Firestone, Columbus Buggy Company, Columbus, O. 
ELECTRICAL CLUB OF CALIFORNIA. Secretary. Russell D, Hol- 

abird, Argonaut Hotel, San Francisco. Cal. 

ELECTRICAL CONTRACTORS’ ASSOCIATION OF INDIANA. 
Secretary, George Skillman, Indianapolis, Ind. 

ELECTRICAL CONTRACTORS’ ASSOCIATION OF NEW YORK 
STATE. Secretary. George William Russell, Jr., 25 West Forty- 
second Street, New York. N. Y. 

ELECTRICAL CONTRACTORS’ ASSOCIATION OF STATE OF 
MISSOURI. Secretary, Ernest S. Cowle, 1613 Grand Avenue, 
Kansas City, Mo. 

ELECTRICAL CREDIT ASSOCIATION OF CANADA, LIMITED. 
Secretary, William R. Staveley. Royal Insurance Building, Mont- 
real, Canada. 

ELECTRICAL CREDIT ASSOCIATION OF CHICAGO. Secretary. 
Frederic P. Vose. 1343 Marauette Building, Chicago. III. 

ELECTRICAL CREDIT ASSOCIATION OF PHILADELPHIA. Sec- 
retary. John W. Crum. 1324 Land Title Building, Philadelphia, 
Pa. 

ELECTRICAL CREDIT ASSOCIATION OF THE PACIFIC COAST. 
Secretary, Albert H. Elliott, Harding Building. San Francisco, 
Cal. 

ELECTRICAL CREDIT SOCIETY OF NEW YORK. Secretary, 
Franz Neilson, 80 Wall Street, New York, N. Y. 

EMPIRE STATE GAS AND ELECTRIC ASSOCIATION. Secretary, 
Charles H. B. Chapin, 29 West Thirty-ninth Street. New York. 

ENGINEERING SOCIETY OF WISCONSIN. Secretary. W. G. 
Kerchoffer, 32 Vroman Building, Madison, Wis. 

ENGINEERS’ CLUB OF PHILADELPHIA. Secretary, W. P. Tay- 
lor, Philadelphia, Pa. 

ENGINEERS’ SOCIETY OF MILWAUKEE Secretary, R. H. Pink- 
ley. Plankington House, Milwaukee, Wis. 

ENGINEERS’ SOCIETY OF WESTERN PENNSYLVANIA. Secre- 
tary, Elmer K. Hiles, 2511 Oliver Building, Pittsburg, Pa. 

FLORIDA ELECTRIC LIGHT AND POWER ASSOCIATION. 
retary, H. C. Adams, West Palm Beach, Fla. 

FRANKLIN INSTITUTE. Secretary. R. B. Owens, 15 South Sev- 
enth Street, Philadelphia, Pa. 

GEORGIA SECTION NATIONAL ELECTRIC LIGHT ASSOCIA- 
TION. Secretary, H. M. Corse, Columbus, Ga. 

ILLINOIS ELECTRICAL CONTRACTORS’ ASSOCIATION. Secre- 
tary, M. N. Bloomenthal, Chicago, Il. 

ILLINOIS INDEPENDENT TELEPHONE ASSOCIATION. 
tary. C. A. Camp, Henry, UI. 

ILLINOIS STATE ELECTRICAL ASSOCIATION. 
Chubbuck, Mayer Building. Peoria. III. 
ILLUMINATING CLUB OF ST. PAUL. Secretary, Clovis M. Con- 

verse, 303 North Snelling Avenue, St. Paul, Minn. 

ILLUMINATIN? ENGINEERING SOCIETY. Secretary, Preston 
S. Millar, Engineering Societies Building. 33 West Thirty-ninth 


Street, New York, N. Y. 


Sec- 


Secre- 


Secretary, H. E. 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


525 


INDEPENDENT TELEPHONE ASSOCIATION OF MISSISSIPPI. 
Secretary and treasurer, J. B. Shannon, New Albany, Miss. 
INDEPENDENT TELEPHONE ASSOCIATION OF TEXAS AND 
LOUISIANA. Secretary, C. A. Shock, Sherman, Tex. 

INDIANA ELECTRIC LIGHT ASSOCIATION. Secretary, J. V. 
Zartman, Indianapolis, Ind. 

INDIANA ELGINEERING SOCIETY. Secretary, Chas. Brassmann, 
43 Union Trust Building, Indianapolis. Ind. 

INDIANA INDEPENDENT TELEPHONE ASSOCIATION. Secre- 


tary, Walter J. Uhl, Logansport, Ind. 
INTERNATIONAL ASSOCIATION OF MUNICIPAL ELECTRI- 
CIANS. Secretary, Frank P. Foster, Corning, N. Y. 


IOWA ELECTRICAL ASSOCIATION. Secretary, L. D. Mathes, 
Union Electric Company, Dubuque, Iowa. 

IOWA INDEPENDENT TELEPHONE ASSOCIATION. Secretary, 
W. J. Thill. Des Moines, Iowa. 

IOWA STREET AND INTERURBAN RAILWAY ASSOCIATION. 
Secretary, George M. McCartney, Des Moines, Iowa. 

KANSAS GAS. WATER, ELECTRIC LIGHT AND STREET RAIL- 
WAY ASSOCIATION. Secretary, James D. Nicholson, Newton, 
Kans. 

KENTUCKY INDEPENDENT TELEPHONE ASSOCIATION. Sec- 
retary, W. G. Turpin, Henderson, Ky. 

MAINE ELECTRICAL ASSOCIATION. Secretary, F. D. Gordon. 


Lewiston, Me. 
MAINE INDEPENDENT TELEPHONE ASSOCIATION. Secretary, 


M. E. Crow, Houlton, Me. 

MASSACHUSETTS ELECTRIC LIGHTING ASSOCIATION. Secre- 
tary, M. L. Fahey, 84 State Street, Boston. Mass. 

MASSACHUSETTS STREET RAILWAY ASSOCIATION. 
tary, Charles S. Clark, 70 Kilby Street, Boston, Mass. 

MASTER CAR BUILDERS’ ASSOCIATION. Secretary, J. W. Tay- 
lor, 390 Old Colony Building. Chicago, Hl. 

MICHIGAN ELECTRIC ASSOCIATION. Secretary and treasurer, 
Herbert Silvester, Detroit, Mich. 

MICHIGAN INDEPENDENT TELEPHONE ASSOCIATION. Sec- 
retary, A. A. Burch, Battle Creek, Mich. 

MINNESOTA ELECTRICAL ASSOCIATION. 
T. C. Gordon, Little Falls, Minn. 

MISSISSIPPI ELECTRIC ASSOCIATION. Secretary, A. B. Jones. 
McComb, Miss. 

MISSOURI ELECTRIC, GAS. STREET RAILWAY AND WATER 
WORKS ASSOCIATION. Secretary; N. J. Cunningham, Spring- 


fleld, Mo. 
MISSOURI INDEPENDENT TELEPHONE ASSOCIATION. Secre- 


tary, George W. Schwerer, Windscr, Mo. 
MUNICIPAL LIGHTING ASSOCIATION OF MASSACHUSETTS. 


Secretary, J. C. Norcross, Reading. Mass. 
NATIONAL ACADEMY OF SCIENCES. Secretary, Arnold Hague. 

United States Geological Survey, Washington, D. C. 
NATIONAL ARM, PIN AND BRACKET ASSOCIATION. Secretary, 


J. B. Magers, Madison, Ind. 
NATIONAL ASSOCIATION OF COTTON MANUFACTURERS. 


Secretary, C. J. H. Woodbury, Boston. Mass. 
NATIONAL DISTRICT HEATING ASSOCIATION. Secretary, D. 


L. Gaskill, Greenville, O. 
NATIONAL ELECTRIC CREDIT ASSOCIATION. Secretary, Fred- 


eric P. Vose. 1343 Marquette Building. Chicago, IN. 

NATIONAL ELECTRIC LIGHT ASSOCIATION. Secretary, T. C. 
Martin, 33 West Thirty-ninth Street. New York, N. Y. 

NATIONAL ELECTRICAL CONTRACTORS’ ASSOCIATION OF 
THE UNITED STATES. Secretary, N. H. Morton, 41 Martin 
Building, Utica, N. Y. 

NATIONAL ELECTRICAL INSPECTORS’ ASSOCIATION. Secre- 
tary, T. H. Day, 27 Pine Street. Hartford, Conn. 

NATIONAL INDEPENDENT TELEPHONE ASSOCIATION. Sec- 
retary, J. B. Ware, McCormick Building, Chicago, Il. 

NATIONAL ISOLATED PLANT ASSOCIATION. Secretary. B. D. 
Fieux, Wing Manufacturing Company, New York City. 

NEBRASKA ASSOCIATION OF 
COMPANIES. Secretary, Charles H. Hood. Lincoln, Neb. 

NEBRASKA ELECTRICAL ASSOCIATION. Secretary, Frank Mc- 
Master, Beatrice, Neb. 

NEW ENGLAND ELECTRICAL CREDIT ASSOCIATION. Alton F. 
Tupper, 84 State Street, Boston, Mass. 

NEW ENGLAND SECTION. NATIONAL ELECTRIC LIGHT ASSO- 
CIATION. Secretary, L. D. Gibbs, 39 Boylston Street. Boston, 


Mass. 

NEW ENGLAND STREET RAILWAY CLUB. Secretary. John J. 
Lane, 12 Pearl Street, Boston. Mass. 

NEW YORK ELECTRICAL SOCIETY. Secretary, Œ. H. Gwy. 
Engineering Societies Building, 29 Thirty-ninth Street. New 


York, N Y. 
NEW YORK RAILROAD CLUB. Secretary. H. D. Vote, 95 Liberty 


Street, New York, N. Y. 
NEW YORK STATE INDEPENDENT TELEPHONE ASSOCIA- 


TION. Secretary, R. Max Eaton, Niagara Falls, N. Y. 
NORTH DAKOTA INDEPENDENT TELEPHONE ASSOCIATION. 
Secretary and treasurer. L. C. Kane, Kensal, N. D. 
NORTHWEST ELECTRIC LIGHT AND POWER ASSOCIATION. 
Secretary, N. W. Brockett, Cataract Building, Seattle. Wasi. 
OHIO ELECTRIC LIGHT ASSOCIATION. Secretary, D. L. Gaskill. 


Greenville, O. 


Secre- 


Secretary-treasurer, 


INDEPENDENT TELEPHONE — 
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OHIO INDEPENDENT TELEPHONE ASSOCIATION. Secretary, 
Ralph Reamer, Columbus, O. 

OHIO SOCIETY OF MECHANICAL ELECTRICAL AND STEAM 
ENGINEERS. Secretary, F. E. Sanborn, Ohio State University, 
Columbus, O. ° 

OKLAHOMA ELECTRIC LIGHT, RAILWAY AND GAS ASSOCIA- 
TION. Secretary, Galen Crow. Guthrie, Okla. 

OLD-TIME TELEGRAPHERS’ AND HISTORICAL ASSOCIATION. 
Secretary, Frank J. Sherrer, 195 Broadway, New York, N. Y. 

ORDER OF THE REJUVENATED SONS OF JOVE. Mercury, Roy 
M. Van Vliet, Monadnock Rlock, Chicago, Ill. 

PACIFIC COAST ELECTRIC VEHICLE ASSOCIATION. Secretary, 
A. H. Halloran, 901 Atlas Bvilding, San Francisco, Cal. 

PENNSYLVANIA ELECTRICAL ASSOCIATION. Secretary, Van 
Dusen Rickert, Pottsville, Pa. 

PENNSYLVANIA STATE INDEPENDENT TELEPHONE ASSOCI- 
ATION. Secretary, H. E. Bradley, 135 South Second Street, 
Philadelphia, Pa, 

PENNSYLANIA STATE STREET RAILWAY ASSOCIATION. Sec- 
retary, Charles H. Smith, Lebanon, Pa. 

PIKE’S PEAK POLYTECHNIC SOCIETY. Secretary, E. A. Saw- 
yer, Colorado Springs, Colo. 

PITTSBURG ELECTRIC BOOSTERS’ CLUB. Recording Wait- 
meter, O. R. Rombach, 919 Liberty Avenue, Pittsburg, Pa. 
RAILWAY ELECTRIC SUPPLY MANUFACTURERS' ASSOCIA- 
TION. Secretary, J. Scribner, General Electric Company, Chi- 

cago, Ill. i 

RAILWAY SIGNAL ASSOCIATION. Secretary, C. C. Rosenberg, 
Bethlehem, Pa. 

SOCIETY OF THE UNITED STATES MILITARY TELEGRAPH 

CORPS. Secretary, David H. Bates, 658 Broadway, New York, 
N. Y. 
SOCIETY FOR THE PROMOTION OF ENGINEERING EDUCA- 
TION. Secretary, H. H. Norris, Cornell University, Ithaca, 
N. Y. 
SOCIETY OF AUTOMOBILE ENGINEERS. Secretary, Alexander 
Churchward, 30 Church Street, New York, N. Y. 
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SOCIETY OF WIRELESS TELEGRAPH ENGINEERS. Secretary, 
E. D. Forbes, 96 Franklin Street, South Framingham, Mass. 
SOUTH DAKOTA INDEPENDENT TELEPHONE ASSOCIATION. 

Secretary-treasurer, E. R. Buck, Hudson, S. D. 

SOUTHWESTERN ELECTRICAL AND GAS ASSOCIATION. Sec. 
retary, W. B. Head, Stephensville, Tex. 

STREET RAILWAY ASSOCIATION OF THE STATE OF NEW 
YORK. Secretary, J. H. Pardee, J. G. White & Company, New 
York, N. Y. 

TELEPHONE SOCIETY OF NEW YORK. Secretary, T. H. Law- 
rence, Eighteenth Street and Irving Place, New York, N. Y. 

TEXAS INDEPENDENT TELEPHONE ASSOCIATION. Secretary, 
Leon Spencer, Gainesvile, Tex. 

UNDERWRITERS’ NATIONAL ELECTRICAL ASSOCIATION. Sec- 
retary Electrical Committee. C. M. Goddard, 141 Milk Street, 
Boston, Mass. 

UTAH SOCIETY OF ENGINEERS. Secretary, W. C. Ebaugh, Uni- 
versity of Utah, Salt Lake City, Utah. 

VERMONT AND NEW HAMPSHIRE INDEPENDENT TELE- 
PHONE ASSOCIATION. Secretary-treasurer, E. B. Seeley, St. 
Johnsburg, Vt. 

VERMONT ELECTRICAL ASSOCIATION. Secretary, A. B. Mars 
den, Manchester, Vt. 

WASHINGTON SOCIETY OF ENGINEERS. John C. Hoyt, 1339 
F Street, Washington, D. C. 

WESTERN ASSOCIATION OF ELECTRICAL INSPECTORS. Sec: 
retary, W. S. Boyd, 125 Monroe Street, Chicago, Il. 

WESTERN SOCIETY OF ENGINEERS. Secretary, J. H. Warder. 
Monadnock Block, Chicago, III. 

WIRELESS INSTITUTE. Secretary, Sidney I. Williams, Room 
1909, 42 Broadway, New York, N. Y. 

WISCONSIN ELECTRICAL ASSOCIATION. Secretary, George Al- 
lison. Milwaukee Eiectric Railway & Light Company, Milwau- 
kee, Wis. 

WISCONSIN INDEPENDENT TELEPHONE ASSOCIATION. Sec 
retary, J. C. Crowley, Jr., Superior, Wis. 

WISCONSIN STATE TELEPHONE ASSOCIATION. Secretary, 
Paul J. Weirich, Monroe, Wis. 


RECORD OF ELECTRICAL PATENTS. 


Issued (United States Patent Office) February 28, 1911. 


985,120. TELEPHONE INSTRUMENT. William Aitken, Liver- 
pool, England. Filed March 1, 1909. A wall instrument has 
at its center a pivot for the transmitter arm so that the trans- 
mitter can be swung in a plane parallel to the front of the 
case. 

985,127. PORTABLE TELEPHONE POLE. George J. Bayless, 
O:-kland, Cal. Filed November 8, 1910. Has a pair of con- 
ductor arms pivotally connected with the head of the pole and 
adapted to be extended from opposite sides thereof, the arms 
being electrically insulated from each other. Circuit wires 
lead from the arms. 

985,144. ELECTRIC OVEN. James V. Chown, Oakland, Cal., as- 
signor to R. Porter Giles, William S. Cox, J. Clem Ady and 
Jessie Marian Chown, Oakland, Cal. Filed Nov. 29, 1909. Com- 
prises thick walls filled with earth, sawdust and lime, a similar 
door, a lining throughout of fireclay and an electric heating 
element at the bottom of the oven chamber. 

985,169. TELEPHONE TRANSMITTER CUT-OUT Christopher 
M. Hartnett, Malden, Mass. Filed May 31, 1910. The trans- 
mitter is mounted on a metallic pillar forming one conductor 
of its circuit. A movable tap from the other side of the cir- 
cult is provided for short-circuiting the transmitter. 

985,173. ELECTRIC SWITCH. Joseph Hildege Arthur Norman- 
deau, Montreal, Quebec, Canada, assignor to Monarch Electric 
Company, Montreal, Canada. Filed June 4, 1910. A pull- 
switch for a lamp socket. l 

985,186. TELEPHONE SYSTEM. Oscar M. Leich, Genoa, Il., 
assignor to Cracraft-Leich Electric Company, Genoa, Ill. Filed 
November 13, 1909. A party-line system has a number of 
bridging telephones on it and also a number connected be- 
tween ground and repeating coils in both wires of the main 
line. 

985,191. ORDER-WIRE KEY. Frank R. McBerty, New Rochelle, 
N. Y., assignor to Western Electric Company, Chicago, Il. 
Filed September 5, 1908. Has several rows of contact springs 
and keys for changing the connection between the springs. 

985,215. MOTOR-CONTROLLER. Arthur Simon. Milwaukee, Wis., 
assignor to Cutler-Hammer Manufacturing Company, Milwau- 
kee, Wis. Filed June 1. 1909. Comprises a number of auto- 
matic switches arranged to operate successively to accelerate 
the motor, interlocks between the switches for insuring the 
opening of each switch prior to the operation of the next one, 
and means for checking the successive operation of the 
switches while abnormal conditions exist in the motor. 

985,226. ELECTRIC SMELTING FURNACE. Edward R. Taylor, 
Penn Yan, N. Y. Filed July 7, 1910. A furnace of the stack 
type with electrodes directly over the hearth. 


985,233. PRINTING TELEGRAPH. Johann V. Vermeer, Oakland. 
Cal. Filed Feb. 9, 1910. Combined with a number of sending- 
keys is a number of corresponding printing members, a sin- 
gle line wire. and means including commutator segments and 
gravity-actuated brushes movable over them, whereby on the 
depression of a key a corresponding printing member is oper- 
ated, the segment sections being of less number than the keys 
and capable of a number of permutations equal to the num- 
ber of keys. 

985,2324. ELECTRIC-LIGHT SWITCH. Charles Wagner, New 
York, N. Y., assizgnor to Sterling Bronze Company. Filed March 
9, 1910. In the base of a rotatable candle socket is a switch 
onerated by turning the socket. 

985.241. ELECTRICAL CONNECTION. Johan M. Anderson, Bos: 
ton. Mass.. assignor to Albert and J. M. Anderson Manufac- 
turing Company, Boston, Mass. Filed December 19, 1910. A 
plug terminal having an insulating bushing within a cylindrical 
metallic casing. 

985,246. SOCKET CAP. William McK. Black, Waterbury, Conn.. 
assignor to Scovill Manufacturing Company, Waterbury, Cont. 
Filed December 29, 1910. Has a flanged hub-hole, a flanged 
hub inserted therein and a circular washer about the flange. 


985,252. SOCKET CAP. Charles Doescher, Waterbury, Conn., as- 
signor to Scovill Manufacturing Company, Waterbury, Conn. 
Filed December 29, 1910. Similar to the above, out provided 
with a polygonal instead of a circular washer. 


985,288. SPRING FASTENING DEVICE. John Schade, Jr., New 
York, N. Y., assignor to Fahnestock Electric Company. (Orie: 
inal application filed December 13, 1906. Divided and this 8p: 
plication filed August 12, 1910. A spring-clip terminal mounted 
on top of the zinc shell of a dry battery. 

985,344. ELECTRIC HEATER. Arthur H. Harvie and William 
G. Davis, Dallas, Tex., assignors to Harvie-Davis Heater Com: 
pany, Phoenix, Ariz. Filed September 3, 1910. A tubular water 
heater has a resistance element in a casing which is sUr 
rounded by a jacket. 


985,358. MEANS FOR SUPPORTING AND DRIVING SINGLE 
SHAFT CENTRIFUGAL MACHINES. Edward D. Mackintosh. 
New York, N. Y., assignor of one-half to S. S. Hepworth Com: 
pany, New York, N. Y. Filed February 8, 1904. The vertical 
shaft of the rotor of the motor has a sleeve with a gyration 
bearing which permits the motor to be flexibly mounted. The 
shaft carries a revolving basket at its lower end. 


985,368. ELECTRIC SECONDARY BATTERY. Parnell Rabbidee. 
North Sydney, New South Wales, Australia. Filed Septembe? 
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20, 1907. An absorbent for electric cells comprises suitably 
washed, screened and dried copra, treated with a liquid elec- 


trolyte. 

985,386. PRODUCTION OF DIVIDED METALS. Fritz Blau, Ber- 
lin, Germany, assignor to General Electric Company. Filed 
September 14, 1906. A process for producing finely divided 
tungsten consists in reducing oxygen compounds of tungsten 
by means of a very large excess of hydrogen at a relatively 
low reducing temperature. 

985,387. METHOD OF MANUFACTURING METALLIC ILLUMI- 
NATING BODIES FOR ELECTRIC INCANDESCENT LAMPS. 
Fritz Blau, Berlin, Germany, assignor to General Electric Com- 
pany. Filed September 14, 1906. An amplification of the 
above in which the filaments are heated in tubes to a white 
heat by an electric current in the presence of a strong flow of 
hydrogen gas through the tubes. 

985,388. THIRD RAIL. Charles A. Bluhm, Michigan City, Ind. 
Filed June 9, 1909. ‘The conductor rail is mounted between 
guard raile resting on chairs that are connected by reinforced 
concrete slabe to form two conduits. 

985,395. LAMP-SOCKET FASTENING. Hjalmar Christensen, 

Seattle, Wash. Filed June 27, 1910. Has a body of pliable 

material, one end of which is provided with an outwardly pro- 

jecting shoulder and the opposite end is formed with inwardly 
extending longitudinal slits providing a number of fingers. 


985,399. MICA INSULATION. John L. Cooper, Wilkinsburg, and 
Arthur J. Sweet, Pittsburg, Pa., assignors to Westinghouse 
Electric & Manufacturing Company. Filed October 18, 1905. 
Comprises two sheets of thin paper, interposed sheet mica and 
a binder therefor that contains varnish, wood alcohol and 
castor oil. 

985,400. ELECTRIC LOCOMOTIVE. William Cooper, Pittsburg, 
Pa., assignor to Westinghouse Electric & Manufacturing Com- 
pany. Filed July 28, 1909. Covers the side-crank drive used 


ol 


985,215.—MOTOR CONTROLLER. 


in the locomotives of the Pennsylvania Terminal at New York 
City. (See cut.) 

985,413. MOTOR-CONTROLLING SYSTEM. Clark T. Henderson, 
Milwaukee, Wis., assignor to Cutler-Hammer Manufacturing 
Company, Milwaukee, Wis. Filed May 20, 1907. A constant- 
speed generator has its armature electrically connected to the 
motor armature and its field separately excited through a wide 
range sO as to vary the impressed voltage and speed of the 


motor without excess motor current. 


985,420. WIRE COIL. Wilhelm Keller, Frankfort-on-the-Main, 


Germany, assignor to Hartmann & Braun Aktiengesellschaft, 
Frankfort-on-the-Main, Germany. Filed June 8, 1905. An in- 
strument coil comprises a frame of soft material and insulated 
wire wound on the frame, the wire and frame being molded 
and compressed into a solid mass leaving no air spaces be- 
tween the windings and the entire surface of the winding be- 


ing smooth. 


985,421. SNAP SWITCH. Charles J. Klein, Milwaukee, Wis., as- 


signor to Cutler-Hammer Manufacturing Company, Milwaukee, 
Wis. Continuation of application filed September 6, 1907. This 
application filed May 11, 1909. A reciprocating button carries 
a doubly conical cam upon whose inclined surfaces a spring 


moves bodily and actuates the switch. 


985,422. INCANDESCENT LAMP. Arthur S. Knight, Newark, N. 


J., assignor to Westinghouse Lamp Company. Filed July 19, 
1909. A tubular lamp containing a supporting anchor from 
the stem to the tip, where it engages a bight of the filament 


through a helical spring. 


985,426. THERMO-ELECTRIC BATTERY. Johannes Marschall, 


Dresden, Germany. Filed July 10, 1908. A tubular heater has 
a number of thermo-electric cells, each having a flat metal 
sheeting with a ring part about the heater afid a metal coat- 


ing partly insulated from the sheeting. 


985,430. SHOE FOR THIRD-RAIL ELECTRIC CARS. Louden A. 


McCoubrie and Charles F. Raydure, Philadelphia, Pa. Filed 
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985,234.—CANDLE SOCKET SWITCH 
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April 24, 1909. A removable contact shoe is flexibly mounted 


to its support. 

985,432. ELECTRIC-LAMP FIXTURE. Thomas Frederic Miller, 
St. John, New Brunswick, Canada, assignor of one-eighth to 
Walter Garfield Miller, St. John, Canada. Filed June 6, 1910. 
Comprises curved arm for supporting a street arc lamp, a 
worm wheel for rotating the arm, and means for automatically 
cutting off the circuit when the arm is turned down. 

985,454. MOTOR. William W. Rosenfield, New York, N. Y. Orig- 
inal application filed Feb. 1, 1905. Divided and this applica- 
tion filed July 24, 1907. A spring motor is provided with a 
stop which normally holds the motor inoperative. When the 
spring is unwound to a certain predetermined tension, the 
electric motor is put in operation and the spring re-wound. 


985,456. ELECTRICAL MEASURING INSTRUMENT. Maurice C. 
Rypinski, Pittsburg, Pa., assignor to Westinghouse Electric & 
Manufacturing Company, East Pittsburg, Pa. Filed November 
15, 1907. Has a T-shaped bracket which is connected with the 
movable coil. Two legs of the bracket embrace and are se- 
cured to the coil, and posts secured to the brackets are pro- 
vided with pivot-pins and with alining surfaces seuted against 
the remaining legs of the brackets. 

985,474. ILLUMINANT FOR ELECTRICAL INCANDESCENT 
LAMPS. Orlando M. Thowless, Newark, N. J. Filed May 13, 
1909. Makes use of the method of converting a vitrified nor- 
mally non-conductive oxide glower into a conducting illumi- 
nant at ordinary temperatures which consists in reducing suf- 
ficient material within the glower to make it normally con- 


ductive. 

985,484. ADVERTISING DEVICE. Charles W. Whaley, Indian- 
apolis, Ind. Filed December 20, 1909. An advertising sign is 
operated by two rollers, being first wound on one and then on 
the other. The motor working the rollers is automatically 
reversed by spring contacts held down by the paper rolls. 
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985,400.—ELECTRIC LOCOMOTIVE. 


985,486. ELECTRIC-LIGHTING APPARATUS. Alfred A. Wohl- 
auer, New York, N. Y. Filed July 16, 1907. The lamp has 
double tubes or bulbs, one arranged within the other, in com- 
bination with a filament contained in the inner tube or bulb, 
and connected to an enlarged terminal forming the anode of 
the vapor arc or discharge. Means are provided for starting 
the vapor arc or discharge in the outer tube or envelope. 


985,502. APPARATUS FOR MAKING METALLIC FILAMENTS 
FOR INCANDESCENT ELECTRIC LAMPS. Fritz Blau, Ber- 
lin, Germany, assignor to General Electric Company. Original 
application filed September 14, 1906. Divided and this applica- 
tion filed February 17, 1908. Separate chambers are arranged 
so that the filaments may be heated to incandescence and then 
may be treated by currents of gas. Each chamber may be 
caused to be first in the path of the gas. 

985,509. SWITCH. Charles E. Carpenter, New York, N. Y., as- 
signor to Cutler-Hammer Manufacturing Company, Milwaukee, 
Wis. Filed May 9, 1907. A number of switch contacts are 
mounted on the longitudinal core of a solenoid. Several sta- 
tionary switch contacts provided with suitable resistances are 
put in circuit one after the other by the increasing pull of 


the solenoid. 

985,510. CONTROLLING DEVICE. Charles E. Carpenter, New 
York, N. Y., assignor to the Cutler-Hammer Manufacturing 
Company, Milwaukee, Wis. Filed May 9, 1907. Automatically 
operated devices cause the motor to start and also cause its 
speed to vary in certain ways under predetermined conditions. 


985,547. ELECTROMAGNETIC MASSAGE DEVICE. Edmund 
Hugh Pryce, New York, N. Y. Filed September 3, 1908. The 
vibrating element is attached to a vibratory armature, one 
end of which is flexibly secured to an electromagnet, the other 
end being flexibly secured to the opposite pole. 

985,628. TRAIN-CONTROLLED HIGHWAY SIGNAL. Robert D. 
Peters, Knox, Ind. Filed August 6, 1909. Upon the energiza- 
tion of an armature in the signal the signal light is lit. 
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985.629. RECEPTACLE FOR ELECTRIC LAMPS. Johann G. Pe- 
terson, Hartford, Conn., assignor to Arrow Electric Company, 
Hartford, Conn. Filed November 10, 1910. .Has an insulating 
base with recessed U-shaped boss, and a center contact and 
a terminal plate both confined in the recess of the boss, in 
combination with a single securing screw for holding said 
plate and contact in the recess. 

985,654. TROLLEY STAND. Bose B. Bowers, Macon, Ga. Filed 
March 16, 1910. The drawbar which supports the trolley pole 
is operative only within certain limits, the holding dog being 


released when the trolley wheel leaves the wire. On release 
of the dog the pole drops. 
985,676. ELECTROMAGNETIC DEVICE. Winthrop K. Howe. 


Rochester, N. Y., assignor to General Railway Signal Company, 
Gates, N. Y. Filed February 12, 1910. Comprises a winding, 
an armature actuated by it, a resilient stop engaged by the 
armature at the limit of its movement, and means for cush- 
ioning the return of the stop when disengaged by the arma- 


ture. 

985,678. SEWING-MACHINE ELECTRIC MOTOR. Francis P. 
Huyck, Toledo, O., assignor to Edward H. Rhoades, Jr., trus- 
tee, Toledo, O. Filed June 7, 1907. A field magnet surrounds 
the motor armature and a brake-shoe is interposed between 
the armature and field magnet and tensioned against frictional 
contact. Means are provided for throwing the brake-shoe into 
frictional engagement with the periphery of the armature. 


985,680. TELEGRAPHIC RECEIVING ORGANISM. Isidor Kitsee, 
Philadelphia, Pa. Filed October 15, 1909. A movable mem- 
ber is adapted to deflect light rays and of a series of selenium 
cells each cell is provided with means to allow a current flow 


985,760. -TELEGRAPH RECEIVING ORGANISM. 


of different value when illuminated. Means are furnished to 
the cells for translating the movement of the movable member 
in a direction away from its normal zero as the beginning of 
a telegraphic character. 

985,681. POLE PROTECTOR. Valentine Konopinski, Brooklyn, 
N. Y. Filed December 7, 1909. Concrete filling is packed 
around the base of the pole. 

985,685. TROLLEY-CIRCUIT CLOSER. Gerald R. Livergood and 
Bertram C. Donnelly, St. Joseph, Mo. Filed May 1, 1909. A 
circuit closing and opening means is contained in the axle of 
a trolley wheel. 

985,691. MACHINE FOR FILLING DRY BATTERIES. Philip P. 
Nungesser, Cleveland, O., assignor to Nungesser Electric Bat- 
tery Company, Cleveland, O. Filed August 4, 1908. Comprises 
a feed hopper having a hole in its bottom, a cup holder next 
beneath said hopper, a plunger adapted to enter the holder 
through the hopper and a carbon support mounted on the 
holder and extending into the plunger. 

985,697. DIRECT-CONNECTED ELEVATOR. Charles O. Pearson, 
New York, N. Y., assignor to Otis Elevator Company, New 
York, N. Y. Filed October 12, 1908. An internal combustion 
engine is connected to the hoisting apparatus. Devices driven 
by the engine generate a fluid pressure supply and an elec- 
trical supply. Means energized by these supplies are arranged 
to start and to control the speed of the engine. 

985,699. ELECTRICALLY-CONTROLLED ELEVATOR. Charles 
O. Pearson, New York, and August Sundh, Yonkers, N. Y., as- 
signors to Otis Elevator Company. New York, N. Y. Filed 
October 23, 1908. An internal-combustion engine drives gen- 
erators which supply energy to storage batteries. The bat- 
teries and motors are used to start the engine in either direc- 


tion. 


985.700. MANUFACTURE OF ARMATURE HOUSINGS. Carl A. 


Pfanstiehl, Highland Park, Ill., assignor to Pfanstiehl Electrical 
Laboratory, North Chicago, Ill. Filed April 18, 1910. A process 
of forming the core used in casting the armature housing of 
a magneto-electric machine. 

985,701. ELECTRIC SWITCH. Carl A. Pfanstiehl, Highland Park, 


1l., 


assignor to Pfanstiehl Electrical Laboratory, North Chi- 
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cago, Ill. Filed April 18, 1910. A segmental series of sta- 
tionary contacts are arranged on a base on which a movable 
contact arm is pivoted. The lever is arranged so that it may 
be locked in a dormant position. 


985,705. RELAY. Willis B. Rice, Rochester, N. Y.. assignor to 
General Railway Signal Company, Gates, N. Y. Filed July 11, 
1910. Combines a polyphase field, a stationary magnetic core, 
a rotor comprising a conductive shell surrounding the core. 
contact devices, and mechanism connecting the rotor with 
the contact devices to actuate the latter by the rotation of 
the rotor. 

985,707. INSULATOR SUPPORT. Albert Scheible, Oak Park, Ill. 
Filed September 25, 1909. The support permits the insulator 
to rock or swing with reference to the stationary part of 
the support. 

985,758. CONTROLLER FOR ELECTRIC MOTORS FOR SEWING 
MACHINES. Francis P. Huyck, Toledo, O., assignor to Ed- 
ward H. Rhoades, Jr., trustee, Toledo, O. Original application 
filed June 7, 1907. Divided and this application filed Dec. 28, 
1907. An electric motor is provided with a brake and a start- 
ing rheostat, together with means for actuating the brake and 
rheostat in harmony. 

985,760. TELEGRAPHIC RECEIVING ORGANISM. Isidor Kitsee, 
Philadelphia, Pa. Original application filed December 6, 1909. 
Divided and this application filed January 27, 1910. A beam 
of light is reflected from a mirror on a set of selenium cells. 
the whole arrangement acting as a relay translating incoming 
impulses into readable characters. 


PATENTS THAT HAVE EXPIRED. 


Following is a list of the electrical patents (issued by the 
United States Patent Offices) that expired March 6, 1911: 
515.751. ELECTRICAL SWITCH-SIGNAL. Thomas L. Dalton and 

- Nelson W. Dalton, Sandy Hill, N. Y. a 
515,755. ELECTRIC MOTOR. Gano S. Dunn, New York, N. Y. 
515,761. SYSTEM FOR SIGNALING AND COMMUNICATION. 

Thomas F. Gaynor, Louisville, Ky. ' 

515,762. ELECTRIC SIGNAL BOX. Thomas F. Gaynor, Louis- 
ville, Ky. 
515,775. APPARATUS FOR FORMING SHEDS IN LOOMS ELEC- 

TRICALLY. Joseph Kauffmann, Hanover, Germany. 

515,778. ELECTRIC METAL WORKING. Hermann Lamp, Lymn. 
and Walter S. Moody, Chelsea. Mass. 
gare TELEPHONE RECEIVER. Charles 

Md. 

515,806. ELECTRIC-LIGHTING SYSTEM. Harvey J. Wells, Osce- 
ola Mills, Pa. 

515,822. ELECTRIC CABLE. Thomas J. Dewees, Palymyra, N. J. 

515,827 WATER-ALARM FOR BOILERS. Charles A. Hatch, Hart- 
ford, Conn. 

515,845. TELEGRAPH REPEATER. William E. Sloan, Chicago, Il. 

515,850. ELECTRIC ARC LAMP. James J. Wood, Fort Wayne, Ind. 

515,882. DYNAMO-ELECTRIC MACHINE. James E. Maynadier, 

Taunton, Mass. 

515,885. ELECTRICAL TRANSMISSION OF POWER. Charles F. 

Scott, Pittsburg. Pa. 

515,900. ALTERNATING-CURRENT MOTOR. Charles E. L. 

Rrown, Baden. Switzerland. 
515,939. TELEPHONE EXCHANGE SYSTEM. 

bec, Canada. 
515,940. TELEPHONE SYSTEM. Edwin Pope, Quebec, Canada. 
515,960. AUTOMATIC CUT-OUT FOR INCANDESCENT LAMPS. 

Edward H. Johnson, New York, N. Y. i 
515,962. ALTERNATING-CURRENT MOTOR. John F. Kelly, Pitts- 

field, Mass. 

515,965. ELECTRIC STOP-MOTION FOR KNITTING MACHINES. 

Arthur A. Merritt, Cohoes. N. Y. 

515,969. REGULATING SOCKET FOR ELECTRICAL APPARATUS. 

Elias E. Ries, Baltimore, Md. 

515,970. ELECTRIC CURRENT REGULATOR. Elias E. Ries, Bal- 

timore, Md. 

515,971. PORTABLE REGULATOR FOR ELECTRIC CURRENTS. 

Elias E. Ries, Baltimore, Md. 

515,977. ALTERNATE-CURRENT MOTOR. William Stanley, JT- 
John F. Kelly and Cummings C. Chesney, Pittsfield, Mass. 
516.025. ELECTRIC CIRCUIT-BREAKER. David S. Schureman. 

Rockford, Ill. 

516.038. AUTOMATIC SWITCH FOR STORAGE-BATTERY USE. 

Theodore A. Willard, Norwalk, O. 

516.043. THERMOSTAT. Earl Barney, Schenectady, N. Y. 
516.071. ELECTRIC HEATING APPARATUS. Arthur E. Appeyard. 


Boston. Mass. 
ELECTRIC RADIATOR. Samuel B. Jenkins, Boston, Mass. 


Selden, Baltimore. 


Edwin Pope, Que 


516,095. 
516,152. ELECTRICAL HEATER. Adam Cochrane, Lowell, Mass. 
516.161. ELECTRIC CABLE JOINT. Thomas C. Loe, New York. 


N. Y. 
516.167. APPARATUS FOR GENERATING STEAM BY ELEC- 
a Herbert E. Rider and Joseph H. Lewis, New York, 
516,170. ARMATURE FOR DYNAMO-ELECTRIC MACHINES. 
Montgomery Waddell and Justus B. Entz. Bridgeport, Conn. 


Ns. 


NIS 
ONAN 2 > 
TOUT 


nz th + 


T by h 


ELECTRICAL REVIEW 


AND 


CHICAGO, 


Vor. LVIII, No. 11. 


SATURDAY, MARCH 18, 1911. 


WESTERN ELECTRICIAN 


ISSUED WEEKLY 


BY THE 


ELECTRICAL REVIEW PUBLISHING COMPANY 


CHARLES W. Prick, President and Treasurer. 


A. A. GRAY, General Manager. H. S. TUTHILL, Secretary. 
C. W. ForsBricn, Assistant Treasurer, 


PUBLICATION OFFICE: MARQUETTE BUILDING, CHICAGO 


13 Park Row, New York. 


EASTERN DEPARTMENT . P a. tu eo 
E. E. Wood. 
42 Old Broad Street, London, E. C. 


EUROPEAN OFFICE . : 
Henry W. Hall, Manager. 


Editor-in-Chief 


CHARLES  W..PRIGCE 603055 oe ooo Sa EA ROR ee eS SEES 
As ix GRAY: soso a Boece oe a a Rice Ga Wao ob erence ware S Managing Editor 
MORTON GITHENS LLOY I oe is ees ok OS ae NES VS ERATE Technical Editor 
E-H. BERNHARD; oo eopaadeanad hd oa ea he ORR ORES Associate Editor 
HOWARD BHRLICH op ges e ohehe ers oe oe 6a we OEE Pewee ORS Associate Editor 
C H. SEAVER coocoo io soe ado wk a de bce do oa OS ee CS eae Associate Editor 
SUBSCRIPTIONS. 
One Yeur, United States ee ted “Sis Me’ Mags. eR. oe Ge ade $3.00 
One Year, Canada . na Me Ae 8. ee ee eee es 4.00 
One Year, Foreign Countries | $ 9.00 


Back numbers, ' beyond one month, cach 


Single Copy, 10 cents. 
LEE ESEESE E S EESE E E E EESE E 


Entered as second-class matter, November 7, 1908, at the Post Office 


at Chicago, Ill., under the Act of March 3, 1879. 
SR RD RS TE ST RSS E D 


CONTENTS. 

EDITORIALS. oree fats e ma Pate nee EE TOE Meas tala Rees eae ee ea eee eS 530 
Canadian Association AppointmentS........ssseseesesssosasssesesesese ce 532 
Telephone Taxation in Texa8S.......esessssessesossesesossessccerseso 532 
New York Telephone Merger.........cccceccscccetcccrseeeeeesseetias 532 
LäAboratory Ald sser haan ict enue eke he a a a a a eea hae Sa 532 
Chicago Special to Electrochemical Convention. ......ssssssessssrsse. f 532 
Association of Railway Electrical Engineers. ........ 00. cece cece eee 532 
International Congress of Applied Chemistl'y...ses..essseeroseseacrse. 532 
Substitute for RadiumMm.........,essssressspsosesreosseseersossrn essers 532 
Wae DOC pe ere ied we aM wade anata in aaa eas alee a a a ae BENG a a 
Telephone Taxes in Texas. ....ccccccc ccc ccc cet eect e ens eaten even ceceeee 533 
Minnesota Electrical ASSOCIATION... 0... 0c cece ee te ete eee eee eerste ene 8 3-4 
An Interesting Montana Hydroelectric Project.......-.cccec cece eee ee be 

eee OD) 


rd 


Electrical Engineering Exhibition at London 
The Suit Against the Manufacturers of Incandescent Lamps.... anpas 
New Office of American Electric Railway Manufacturers’ Association 540 


Alderman Merriam Addresses Electric CluD....-..ccsceee cere nse eees 540 
Electricity in the Development of the South............ 0. cee ee neeee 541 
Roentgenological Impressions of a Journey to the United States...... 542 
'The Cost of POWer........sesnasssenoseresosesertsererotsorerereronna odd 
Crossing the St. Lawrence with High Tension Lines.................. 545 
Toronto Section Meeting. ....... ccc cee c cece cette neat e et eee ences tones 545 
Elements of Power-station Design—XXVII.—By W. B. Gump........ 546 
Corrosion of Condenser Tube@S......c cece tee enter eer e terete een eens D49 
Hydroelectric Project for BOMDAYy..... ccc eet erect eet ee tee e eet eees 549 
Specar Niumihation sds oad oo oe ps Rea nea e E Ea a oa 549 
Increasing Use of DIiMMerS.....,..ososererrreresoseesrereresrerereses 550 
New York Section, Iluminating Engineering SOCIOCY orca eein onde EE 552 
Tungsten Lamps for Circus Lighting......-s.ssseseeeressesesserssses 532 
Thousand-Candlepower Tungsten Street LampS...s.es.sssssresrerassse § aR 
Telegraph Repeaters.—By H. P. Clausen... .. eee eee eee ee ee eee eens 555 
Radio Telephone Birilure... ccc. ccc ee ee ee eee eater eee rete tartans ond 
Operative Wireless Direction Finders.....0.-cesesseese rec eee rete ecace Joo 
Electrically Operated Mills.—By C. H, Palmer... ccc cee cece ee eee eee ene HA6 
Electric Power for Indian MilS......... cece ce eee tenner eee e eee rene oo 
New Swiss Electric LOCOMOLV@.....e.sessseeseerreressesesseseerresees anr 
Trackless-Trolley Installation... .... 0. eee eee eee terete eee e nee sate ane 
A Departure in Blectritication. 0... ccc eee eee teen teen ee spesse 557 
-Gasoline-Electric Car for Railroad.....-...esesessesssosereessaspessere ont 
Hints on the Care and Operation of Motors and Generators........-. os 
Electric Smelting in Canada....... ccc cence eee eter eer reer ener eeces Has 
Electricity for Industrial Establishments ee ee E EE ere ee ree oos 
An Electric Telescope... usura cece tee were eee r tare reac neerens ang 
Boston Elevated Orderg “More CAT Sick ed whet BE Riese ee a eet ees as 
Compulsory Block Signals .....-cccc ccc e cece eres erent ete teens ees a> 
QUESTIONS AND ANSWERS... cece eect cece tence ret eneer eee eeteasa cece DDN 
FINANCIAL REPORTS OF ELECTRICAL COMPANIES. cece eee c ee ee tere ee eecees 560 
New York Edison Development........sserssersevesreseseeseseessoses ml 
Allis-Chalmers Exceeds Records for FebruaTy....es.sessssasesesssseo n62 
NEW ELECTRICAL AND MECHANICAL APPARATUS AND APPLIANCES. asessesaee aoe 
CURRENT ELECTRICAL NEWS. occ ccc ccc tee tence enc tnn ees eteercccescvnse DDÀ 
PUBLIC SERVICE ‘COMMISSION NEWSoi0 daca dono 946 be eaee eee ENO REY eas 569 
RECORD OF ELECTRICAL PATENTS oc... cece cere ee te eee ee ene eee tere et ens ot 
Copyright, 1911, by the Electrical Review Publishing Company. 
9 


AUTOMATIC DEVICES IN SMALL POWER PLANTS. 


A prominent feature of most power plants of very large 
size and recent construction is the use of automatic devices 
facilitating the work of highly specialized employees in 
various departments of the station. The value of individual 
machine units is so great in very large stations that a com- 
pany usually can afford to pay much more for insurance 
against mistakes and interruptions than an organization 
charged with smaller responsibilities. However, in the sta- 
tion of moderate size, the duties of each employee are usually 
so varied that the use of labor-saving devices of one kind 
and another is a very definite help toward smoother opera- 
tion and more accurate service. By confining itself to de- 
vices which are low in initial and operating cost the small 
station may do much toward increasing the safety, economy 
and reliability of its service. The conditions of operation in 
small plants are almost always more variable in short periods 
than in large stations, taking the relative capacities of equip- 
ment into consideration, and hence it is a distinct benefit to 
introduce all inexpensive and reliable methods of securing 
smooth performance, which are consistent with simplicity of 


‘power-house service. 


In many small stations the equipment is scattered about 
more than in the big plants, and it is less easy to see just 
what is going on than in the latter installations. The tend- 
ency in many cases is for the small plant to be more or less 
cut up with division walls, basement passages and partitions, 
illogical arrangements of apparatus, which are the outgrowth 
of early service conditions, cramped piping arrangements, 
differences in level between boiler and engine-room floors, 
rambling coal-storage and handling facilities, and often com- 


binations of direct and belted apparatus which destroy any 


symmetry of operation. All these conditions—which, of 


course, do not appear to so large an extent in small plants 


of new design and construction—tend to increase the labor 
cost per unit of output. Thus, in six plants of small capacity 
examined lately, each of which was more or less handicapped 
oy poor volume of output or the use of a number of small 
and relatively inefficient generating units, the cost of labor 
at the station per kilowatt-hour averaged 0.82 cents, with a 
range of from 0.41 cents to 2.10 cents. In stations of larger 
size, designed with direct-connected generating units and, as 


a rule, with auxiliary apparatus in close touch with the work 
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of the operating engineers, the labor cost ran nearer 0.25 to 
0.30 cents per kilowatt-hour. It is quite possible that the in- 
troduction of automatic devices in a small station may not 
cut a single dollar off the payroll, and certainly will rarely 
enable the plant to be run by less men, but it will make it 
possible for the same number of men to perform more work 
and better work for a given expenditure, tending to reduce 
the total cost of operation per unit of energy by the more 
tlexible handling of the machinery, the quicker adjustment 
of apparatus to load changes, and the prevention of excessive 
depreciation and heavier maintenance charges by the intro- 
duction of the proverbial ‘‘stitch in time.” 

Individual cases must determine the wisdom of install- 
ing recording voltmeters, ammeters, pressure-gauges, curve- 
drawing wattmeters, and thermometers in smal] stations, at 
least to any degree of multiplication. The use of watt-hour- 
meters on individual generating circuits, for instance, is 
much less important than the operation of a thoroughly re- 
liable totalizing watt-hour-meter on the switchboard between 
the generating and feeder sections. In small plants where 
the cost of coal is at least $3 or $4 per ton, and upward, it 
will generally pay to install a flue-gas recorder. The use of a 
smoke recorder also may lead to more economical firing. The 
tendency in the past has been to spend too much money on 
electrical measuring and recording apparatus and too little 
on boiler-house equipment. Whatever may be the size of the 
station, there is no question about the desirability of install- 
ing automatic starting apparatus in connection with motor- 
driven pumps which supply circulating water to condenser 
suction wells, or which relieve sump-pits of accumulated 
drainage. 

A reliable water supply is well worth all that it de- 
mands in the way of self-regulating equipment. Circuit- 
breaker alarms, low-water bell or whistle signals, extension 
bells on engine-room telephones, ignition indicators in gas- 
engine firing circuits, pilot lamps on switchboards and in 
some cases on auxiliaries, indicators showing the stage of 
water, momentary condition of steam pressure and voltage, 
counter devices on coal and ash-handling apparatus and 
other automatic apparatus of nominal cost in proportion to 
its usefulness, find a proper place in the small station, where 
it is yearly more important to know the quantities of fuel 
and water used, the temperatures and the outputs of the 
power-producing installation, if the plant is to be well man- 
aged. 

Continuous records of these items will often bring to 
light possibilities of improvements which were not pre- 
viously thought of. and lead to ultimate economies which are 
of really considerable importance in contributing to good 
management. Many a plant exists where the working con- 
ditions are positively unknown, and where a knowledge of 
them would cause genuine surprise to the men who are re- 
sponsible for those conditions. A comparatively small ex- 


penditure may make this possible. 
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THE COMMERCIAL SECTION OF THE NATIONAL 
ELECTRIC LIGHT ASSOCIATION. 

Considerable interest is being aroused through the ener- 
getic campaign which is being made to secure members of 
the Commercial Section of the National Electric Light Asso- 
ciation. Membership in the Commercial Section is available 
to the emplovees of member companies of the National Elec- 
tric Light Association upon the payment of a nominal sum. 
It is expected that many men whose interest in the electric. 
light industry has been confined mainly to commercial mat- 
ters will eagerly avail themselves of the opportunity of thus 
becoming affiliated with the national association. While 
the Commercial Section is in a sense a departure, it is essen- 
tially but a development in the continually growing useful. 
ness of the Association. Among the important matters 
which will be taken up for analysis and discussion by the 
Commercial Section are topics dealing with electric ve- 
hicles, industrial lighting, advertising functions of a sales 
department, improved wiring and equipment standards. 
electricity in rural districts, sign lighting, residence husi- 
ness, competitive illuminants and power. The work of 
enlisting new members in the Commercial Section is going 
along merrily and the interest is heightened by the pre- 
sentation of a loving cup by Mr. J. Robert Crouse, chair- 
man of the membership committee, for the member who 
secures the greatest number of accessions up to the time 
of the convening of the Association on May 29. 


THE STATUS OF WIRELESS IN ENGLAND. 
The successful result of the suit brought by the Mar- 
coni interests in England for patent infringement against 
their principal competitor in the field of wireless, as chron- 
icled in our last issue, is likely to have an important bear- 
ing upon the future of wireless in that country, and pos- 
sibly also in this. The patent involved is No. 7,777, issued 
in 1900, and is equivalent to the American patent No. 163. 
772, issued in 1904. The principal claim of the patent cov- 
ers the coupling of the oscillatory radiating circuit with 
a non-radiating spark circuit capable of carrying consider- 
able energy, the one being tuned to the same frequeney 
as the other. 
The principal claim of the defense was that the patel 
was invalid on account of anticipation by Braun, but the 
court upheld the validity of the patent. Moreover, al 


though the patent specified a two-coil air-core transformer. 


the court held that direct coupling or the use of an auto 
transformer constituted infringement. inasmuch as the 
principle involved is essentially the same. At the time of 
the issuance of the patent, direct coupling had not been 
employed. 

The result of the decision is to give to the Marconi 
Wireless Telegraph Company a practical monopoly in its 
field in Great Britain, for the period of four years remain- 
ing to the life of the patent. unless indeed the quenched 
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spark or the singing arc can be made practical for sending 
without the necessity of coupling two separate circuits for 
generating and radiating. The principal promise of these 
devices has been in the field of telephony, but there is 
room for the ingenuity of inventors in devising a complete 
system which will not infringe the patent rights protected 
by this decision. 

What the result of a similar suit in this country would 
be is problematical. The immense possibilities which open 
from the interference of other patents and the different 
interpretations which might be put by an American court 
upon the ground covered by Mr. Marconi’s claims, upon 
the equivalence of direct and indirect coupling and upon 
other questions of minor importance which are involved, 
render it impossible to forecast the outcome. One thing is 
certain, however, if the sweeping decision rendered in Eng- 
land were followed here, it would produce consternation 
among the various companies operating in competition with 
the Marconi system. And, moreover, the American patent 
would have longer to run. If such a suit were instituted 
it would undoubtedly be bitterly fought and would likely 
furnish litigation for a term of years, perhaps, like the 
fundamental Bell telephone patent, only reaching a con- 
clusion near the time of expiration of the patent. 


SPECIAL INCANDESCENT LIGHTING FOR BATTLE. 
| SHIPS. 

Since the earliest days of incandescent lighting the 
flexibility of this class of service has been its most attractive 
feature. Nowhere is this more apparent than in naval 
work, which is characterized by serious limitations of space, 
the necessity of quick control, and the important require- 
ment of freedom from fire and explosion hazards. Few 


laymen realize the extent to which electricity is displacing 


oil lighting on battleships, a considerable number of special 
fixtures and lantern types having been lately developed for 
this service. In general the effort has been to secure a 
high degree of portability without sacrificing insulating con- 
ditions and the results show that electricity is decidedly 
superior to all other methods of illumination. 

The problems of incandescent lighting on battleships are 
essentially mechanical in their nature once the proper insula- 
tion of the lamp leads is assured. The various services 
require the use of both plain and colored glass with both 
fixed and portable equipment. Considerable ingenuity has 
been manifested in securing water-tight designs, in provid- 
ing against the excessive wear and breakage of leading-in 
conductors, in the arrangement of shields and guards to 
protect the lamp from mechanical shock, and in the instal- 
lation of screens permitting the regulation of color and 
flash in accordance with the signaling or other service con- 
ditions. To meet the requirements of water protection, no 
less than eight types of rubber gaskets are now standard 


in naval service. Little novelty is presented by present 
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designs of fixed lamp structures, except in the use of special 
equipment in coal-bunker service. For this work a cast- 
iron-box design has been developed, with the lamp secured 
behind a plate of glass one inch thick, the glass being, in 
turn, set behind four heavy vertical guard ribs which pro- 
tect it from the coal. The fixture is put in place from the 
outside of the bunker, sets nearly flush with the wall, and 
enables the lamp to be replaced without entering the bunker - 
or removing the front glass plate. Another bunker fixture 
is now in service in overhead lighting, and by its use more 
efficient illumination can be secured than by side lights, 
although its arrangement for installation within the bunker 
instead of through a bulkhead makes it necessary to remove 
the glass plate in replacing the lamp. In other fixed light- 
ing equipment the principal change over former practice is 
in its adaptation to the use of steel, brass or flexible con- 
duit, in place of moulding. 

Various types of battle, deck, cargo, magazine, binna- 
ele, diving, masthead, side, peak, range, signal, top, towing, 
truck and turret incandescent lanterns are in regular appli- 
cation today, and illustrate the ease and safety with which 
electricity can be adapted to the most exacting service re- 
quirements. Without taking up the features of each type 
in detail it is noteworthy that these requirements demand 
extremely rugged construction in fittings, the use of glass 
plates and lenses of first-class quality, the employment of 
reliable terminal connections, liberal use of stuffing boxes 
and glands, and the accurate fit of all parts. The latest 
type of portable electric lantern is fitted with a phosphor- 
bronze spring in the handle, ending in a brass casting fitted 
with a stuffing gland. This spring protects the insulation 
of the conductors and prevents chafing by avoiding sharp 
turns of the wiring where it enters the handle. The use of 
a hook on lamp guards is common to naval as to civilian 
service. The battle lantern is equipped with a movable 
shield by which the light may be completely shut off with- 
out opening the circuit, or else arranged to illuminate half 
a circumference. All parts are designed to withstand the 


most severe usage in night action around guns, ammuni- 
The freedom from fire risk is a 


tion hoists, and passages. 
In the diving lantern the con- 


vitally important point. 
uctor is wrapped with iron wire for a short distance beyond 


the stuffing gland, to protect the insulation from breakage. 
Current is usually supplied by receptacles on each bow 
and quarter of the vessel, extra outlets being provided in 
long ships. Lamps of thirty-two candlepower are frequently 
employed in the heavier service, while five-candlepower 
bulbs are satisfactory for the smaller fields to be illumi- 
nated in connection with the dials of engine telegraphs, 


turret hood fixtures for telescopic sights, range finders, and 


other delicate apparatus. The extreme subdivisions possi- 


ble with electric service are literally invaluable in handling 
equipment often forced by necessity into very limited 


quarters. 
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Canadian Association Appointments. 

Eugene Creed, chairman of the Com- 
mercial Section of the Canadian Elec- 
trical Association, has made the fol- 
lowing appointments of committee 
chairmen: W. F. Dean, Canadian Gen- 
eral Electric Company, Toronto, Com- 
mittee on Heating, Refrigeration and 

Kindred Appliance Sales; N. A. Bra- 

den, Westinghouse Company, Hamil- 

ton, Ont., Committee on the Functions 
of a Sales Department; L. W. Morden, 

Canadian Westinghouse Company, Tor- 

onto, Committee on Electric Vehicles; 

R. G. Black, Toronto Electric Light 

Company, Committee on Improved Wir- 
ing and Improved Standards; A. E. 
Fleming, Nernst Lamp Company., Tor- 
onto, Committee on Residence Busi- 
ness; A. M. Fisher, Electrical News, 
Toronto, Committee on Advertising; 
S. G. Redway, Toronto Electric Light 
Company, Toronto, Committee on Sign 
Lighting; F. A. Chisholm, St. Johns 
Electric Lighting Company, St. Johns, 
Que., Committee on Electricity in Rural 
Districts; H. G. Nichols, Factory Pro- 
ducts, Limited, Toronto, Committee on 
Industrial Lighting; R. F. Pack, Tor- 
onto, Electric Light Company, Tor- 
onto, Committee on Membership; W. L. 
Bird, Kaministiquia Power Company, 
Fort William, Ont., Committee on Pow- 
er; Thos. F. Kelley, Hamilton Electric 
Light & Power Company, Hamilton, 
Ont., Committee on Street Lighting; 
Edward H. Pike, Tungstolier Company, 
Toronto, Committee on Competitive Il- 
Juminants. 

— e 
Telephone Taxation in Texas. 

Through stringent taxation laws 
which were recently passed by the 
Legislature of Texas, that state has in 
five years fallen from the eighteenth 
state in telephone development to the 
twenty-eighth. 

The assessed valuation of telephone 
properties in Texas for the year 1910 
was about one-three-hundredths of the 
assessed valuation of all property in 
the state. The actual value of all tele- 
phone properties there is said by re- 
liable authorities to be less than one- 
twenty-five-hundredth of the taxable 
property. 

Under the law which provides’ for 
the taxation of telephone compamies 
they must pay one and one-half per 
cent of their gross receipts, which 
amounts in many cases to ten per cent 
of the net earnings. 
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New York Public Lectures. 

The Department of Education of 
New York City has announced several 
series of lectures on electricity, to be 
delivered in March and April. 

In Manhattan, C. L. Harrington lec- 
tures on ‘‘ Magnetism and Electricity,’’ 
on Fridays at 320 East Twentieth 
Street; W. W. Ker lectures on ‘‘Prin- 
ciples and Practice in Electrical Engi- 
neering’ on Thursdays at St. Luke’s 
Hall. 

In Queens, J. N. Gray lectures on 
Fridays on ‘‘Eleetricity’’ at Newtown 
High School; F. W. Huntington on 
‘“‘ Electricity and Magnetism” on Mon- 
days in Publie School 88, Ridgewood 
Heights; W. W. Ker repeats his 
course on Wednesdays at Public 
School 58 in Woodhaven. 

In Richmond F. W. Huntington re- 
peats his course on Fridays at Publie 
School- 14, Stapleton. All lectures be- 
gin at 8:15 p. m. 

— e 
A New Telephone Merger. 

Negotiations were started recently 
by the Friendship Telephone Com- 
pany of Syracuse, N. Y., representing 
the Bell interests, for the purchase of 
the Rochester Telephone Company, 
with independent and affiliated lines. 

The Syracuse company has, it is re- 
ported, made an offer to purchase the 
outstanding stock and bonds of the 
Rochester Telephone (Home) Com- 
pany, the Rochester, Syracuse and 
Utica Telephone Company, and the 
Utica Home Telephone Company, com- 
prising the system of independent tel- 
ephone lines operating in Rochester, 
Syracuse, Utica, Canandaigua, Brock- 


port. Weedsport, Baldwinsville. Rome, 


Clinton, Herkimer, Ilion, Mohawk, 
Frankport. and surrounding territory. 
The whole deal will involve an ex- 
penditure by the Bell interests of sev- 
eral millions. 
—_——_4-+-9—_— 
Laboratory Aid. 
The United States Civil 
Commission announces that on April 
19-20 an examination will be held at 
the regular places to secure elegibles 
for the position of aid. qualified in 
vacaney being in the 
Laboratory, Bureau of 
Standards. Those interested should 
secure’ Form 1312 from the United 
States Civil Service Commission at 
Washington, D. C., or from the secre- 
tary of any board of examiners. 


Service 


chemistry, a 
Pittsburg 
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Chicago Special to Electrochemical 
Convention. 

A special car will be run from Chi- 
cago to the convention of the American 
Electrochemical Society in New York 
City, leaving at 5 p. m. on April 4, and 
spending the following day at Niagara 
Falls, for visits to the many points of 
interest there. A delegation from the 
latter place will join the party, which 
is scheduled to arrive at New York early 
on the morning of April 6. The trip 
has been arranged by Secretary Mawin, 
of the Chicago Section, and members 
and guests from western points will get 
a reduced rate by joining this party. 
The route is over the Michigan Central 
and New York Central Railroads. 


—_———_~9-2-@- 
Association of Railway Electrical 
Engineers. 

The semi-annual convention of the 
Association of Railway Electrical En- 
gineers will be held in the Washing- 
ton Terminal Station, Washington, D. 
C.. June 16 and 17. 

The annual convention of the As- 
sociation will be held in Chicago, h.. 
from November 6 to November 10. 
The convention will open with a re- 
ception on Monday evening, Novem- 
ber 6. The entire nineteenth floor of 
the La Salle Hotel has been reserved 
for the meeting and for exhibits by 
members of the Railway Electrical 


Supply Manufacturers Association. 
—_—_->- 0 


International Congress of Applied 
Chemistry. 

The eighth International Congress 
of Applied Chemistry will be held m 
the United States in September, 1912. 
The opening session will be held m 
Washington, D. C., on September 4, and 
the following sessions in New York 
City. There will be a section on elec: 
trochemistry. | 

Any person having an interest 10 1 
Congress is eligible to membership. 
Applications must be accompanied k 
the fee of $5.00. The secretary of the 
Congress is Dr. B. C. Hesse, 25 Broad 
Street, New York, N. Y. 

—— eeo 
Substitute for Radium. 

Prof. Otto Hahn, of Berlin, has dis- 
covered a substance called mesothor- 
ium. which is said to equal radium salts 
in radioactivity, being quite as eff 
ive and much cheaper. It is a by-prod- 
uct in the manufacture of gas-mantles. 
and ten grams per annum can be ob- 
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W. 8. Lee. 

On another page of this issue we 
publish a rather lengthy extract from 
an address made by George Westing- 
house on the occasion of the Southern 
Commercial Congress at Atlanta, 
Georgia. This Congress celebrates 
the physical recovery of the South 
and the address by Mr. Westinghouse 
had to do with the part played by 
electricity in the development of the 
Southland. During the course of his 
remarks, Mr. Westinghouse paid a 
high tribute to the men re- 
sponsible for that great de- 
velopment called the South- 
ern Power Company. This 
development was inaugur- 
ated by Dr. W. Gill Wylie 
of New York, and it is be- 
ing carried out on a mag- 
nificent scale by the pres- 
ent proprietors of the enter- 
prise. 

It is safe to say that so 
far as the textile industry 
is concerned electricity has 
and will continue to have a 
tremendous importance in 
development. The Southern 
Power Company bids fair 
to become one of the great- 
est distributors of electrical 
energy in the world. The 
ramifications of this system, 
both with respect to sources 
of supply and network of 
distribution, are remarkable 
and the engineering feat- 
ures engendered in the de- 
sign, construction and op- 
eration of the plants, are 
typical of an excellence of a 
very high degree. 

The pioneer work in long- 
distance transmission dis- 
covered men fully capable 
to solve the difficult problems in- 
volved. Similarly the problems of 
controlling the flood waters of mighty 
rivers have found men equal to the 
task, and among those who have been 
most successful is the subject of this 
sketch, W. S. Lee, chief engineer of 
the Southern Power Company. 

William States Lee was born in 
1872, in Lancaster, South Carolina. 
His early education was received in 
the common schools of Anderson 
County and he received his technical 
education at the Soutb Carolina Mili- 
tary Academy, graduating in 1894. 
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For a short time he was an instructor 
in the graded schools in Anderson, 
later on taking up engineering work 
and being promoted from transit man 
to resident engineer of the Pickens 
Railway Company in a short time. He 
then became resident engineer of the 
Anderson Water, Light & Power Com- 
pany, and during this association had 
charge of the construction of the Port- 
man-Shoals hydroelectric installation 
on the Seneca River. The United 


States Government- coast defense 


WILLIAM S. LEE, 
Chief Engineer, Southern Power Company. 


plans for Charleston Harbor was Mr. 
Lee’s next undertaking. In October, 
1898, he became resident engineer of 
the Columbus Power Company. This 
company’s dam on the Chattahoochee 
River at Columbus, Ga., was com- 
pleted late in 1900, and was subse- 
quently carried away. This river is 
remarkable for the rapid rise of its 
floods and the work of reconstructing 
this dam and handling the flood 
gained for Mr. Lee an enviable repu- 
tation and inured him to experiences 
which later on enabled him to suc- 
cessfully achieve even greater distinc- 
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tion.. New opportunities soon arose, and 
following the reconstruction of the 
dam at Columbus and the completion 
of the electrical installation, Mr. Lee 
became chief engineer of the Catawba 
Power Company, building a dam at 
India Hook Shoals near Rock Hill, S. 
C. The dam was completed in the 
spring of 1904. Very soon after the 
completion of the transmission line 
the entire output of this company was 
absorbed and this led to the formation 
of the larger interest represented by 
the Southern Power Com- 
pany. This company pur- 
chased the Catawba Power 
Company and acquired 
large water power rights on 
the Catawba and Broad 
Rivers. Mr. Lee was made 
chief engineer of the com- 
pany, becoming also one of 
the vice-presidents, where 
he combines very happily 
his great engineering skill 
and his command of execu- 
tive detail and organization 
management. 

Mr. Lee is a member of 
the American Institute of 
Electrical Engineers, Amert- 
can Society of Civil Engin- 
eers, and the American So- 
ciety of Mechanical Engin- 
eers. He is president of the 
Engineering Association of 
the South, president of the 
Greater Charlotte Club, and 
president of the Commercial 
Club of Charlotte. He has 
always taken a keen inter- 
est in local civie develop- 
ments and is esteemed a 
most valuable member of 
the community in which he 


lives. 
——___»---e—____—. 


Exposition in Norway. 
Norway is to hold an exposition in 
1914 to commemorate the centennial of 
its independence. The exposition will 
be at Christiania and one section will 
be devoted to machinery and electri- 
city. 
EEN S O ee eee 
The Price of Platinum. 
Platinum has now advanced in price 
to $43.00 an ounce, which is the high- 
est figure it has ever reached. In 
1905 pure platinum was as low as 
$18.50 per ounce with only a small 
demand for it at that price. 
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MINNESOTA ELECTRICAL ' ASSO. 
CIATION. oe 


AUSPICIOUS OPENING OF FOURTH ANNUAL 
CONVENTION. 


The fourth annual convention of the — 


Minnesota Electrical Association was 
opened in the St. Paul Hotel, St. Paul, 
Minn., on Tuesday morning, March 14, 
with President Robert W. Clark in the 
chair. The wisdom of the Association 
in revising its by-laws so as to admit 
as members central-station men from 
North and South Dakota was well at- 
tested to by the large attendance on 
hand at the opening sessions and the 
manner in which the first day’s pro- 
gram was carried out is fair indication 
that the present convention will be the 
most successful so far held, both in 
point of attendance and interest mani- 
fested. 

Due to the excellent efforts of, Presi- 
dent Clark and his assistants the pro- 
gram for the convention includes many 
noteworthy papers on timely and vital 
questions. Elaborate entertainment 
features have also been arranged for. 

The opening business comprised the 
reading of the reports of various out- 
standing committees. These included 
committees on publicity, finance, mem- 
bership, technical subjects and the re- 
port of the secretary-treasurer. All re- 
ported progress. 

The president’s address, which was 
delivered after the above-mentioned 
reports, Was a comprehensive résumé of 
the present conditions in the central- 
station industry. The general improve- 
ments which have been evident during 
the past year are due, according to Mr. 
Clark, to the general adoption of the 
high-efficiency metallic-filament lamp, 
the introduction of new and improved 
current-consuming devices and the 
stronger co-operation which exists be- 
tween the central-station man and the 
manufacturer. Mr. Clark said that the 
attitude of the public towards central 
stations is gradually but surely chang- 
ing from antagonism to friendliness. 
This is due to the public generally be- 
coming more familiar with the value 
and benefits of electricity and also to 
the publicity campaigns which so many 
of the companies are carrying on. Re- 
ferring to the commercial end of the 
business, Mr. Clark said that commer- 
cial departments were now recognized 
as an established phase of the central- 


station business. He spoke fully of the 
developments in street lighting, win- 
dow lighting, residence lighting, sign 
lighting, electric power, heating, refrig- 
eration, electric vehicles, etc. Isolated 
plants were also considered and Mr. 
Clark said that the number of new 
structures contracting for central-sta- 
tion service showed that a decided 
movement is on foot for universal cen- 
tral-station service. Gas, gasoline and 
acetylene competition was also referred 
to and it was advocated that the mem- 
bers individually collect all data com- 
paring the various illuminants—having 
no doubt that the evidence would point 
strongly in favor of electricity. The 
progress being made in regard to the 
construction of an electrical building 
on the State Fair grounds was de- 
scribed and further action advocated 
on the part of the next administration. 
In concluding, Mr. Clark spoke of im- 
pending regulation of public utility 


companies, stating that it is becoming 


a country-wide movement and that cen- 
tral-station men of Minnesota should 
use their influence in having a state 
commission, rather than Jocal city com- 
missions, established. 

A paper entitled ‘‘Curb Lighting’’ 
was then presented by the author, Lud- 
wig Kemper, of Albert Lea, Minn. This 
paper contained some interesting sta- 


` tistics on various forms of ornamental 


street lighting and is given herewith in 


‘abstract form. 


CURB LIGHTING. 


Curb lighting is probably more popular 
in the Widdle West than in any part of the 


United States. Where only a few years azo 


the first installation of ornamental posts was 
placed in operation in St. Paul, there are at 
the present time innumerable systems in 
operation in towns with population from 
2.000 up. Mr. Kemper stated that all forms 
of illuminants are used, from the eight- 
candlepower carbon-filament incandescent 
lamp to tue flaming-arc lamp, although the 
tungsten-filament lamp is the most generally 
used. Statistics given showed that the cost 
of installation runs from $15.50 per kilowatt 
demand for arches in Appleton, Wis., to 
$1,100 per kilowatt demand for three-lamp 
posts in Los Angeles, Cal., and that the 
annual gross income to the central station 
runs, per kilowatt demand from $56.83 to 
$408.33. The average cost of installation 
however, is $350 and the annual gross in- 
come per kilowatt demand $240. 

Mr. Kemper stated that curb lighting is 
an attractive load for the central station to 
secure, not only for its large gross income, 
but also for its good load-tactor and good 
rates. The load-factor ranges from 22.5 per 
cent for installations where all lamps burn 
to midnight only. to forty-five per cent where 
all lamps burn all night; and the rates range 
from three to ten cents per kilowatt-hour 
gross. Average conditions. however, are 
thirty per cent load-factor and five cents per 
kilowatt-hour net for current. 

Other advantages for curb lighting men- 
tioned by the speaker were the stipulation it 
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gives to store, sign and window lighting. dn 
connection with a method for increasing 
ornamental street-lighting business Mr. 
Kemper advocated the establishment of a 
committee, the functions of which should be 
the collection of data relative to this sub- 
ject and the securing of lantern slides illus- 
trating typical installations, this material to 
be the property of the Association and used 
wherever a campaign was in progress. 

Secretary Gordon opened the discus- 
sion by asking for information relative 
to the installation cost of ornamental 
street lighting systems. Mr. Kemper 
said that in some cases the city pays 
for installation and in other cases the 
merchants or lighting companies pay, 
the city, however, generally agrees to 
take it over after a certain period. 

In reply to questions by Henry 
Schroeder as to the average size of 
lamps used; usual schedule of burning 
and system of wiring, Mr. Kemper said 
that the sixty or 100-watt lamp was 
most commonly used; they usually 
burned until midnight and they were 
wired in multiple from underground 
circuits. He added that in most small 
cities the lights in the downtown dis. 
trict were on separate circuits with 
switches controlling all lights on 8 
block. 

J. B. Crane, of Duluth, described the 
ornamental street-lighting system in 
Duluth. The local commercial club se- 
cured all contracts and turned them 
over to the lighting company. Light- 
ing contracts were made for one year 
and the posts were placed 100 feet 
apart, staggered. __ 

R. W. Clark, of Minneapolis, pre- 
sented some data on the installation in 
Minneapolis, stating that his experience 
has been that central-station men 
should discourage the movement to turn 
lights off before midnight, not so much 
on account of less current consumption 
as on account of the effect on the resl- 
dents. 

Morgan P. Ellis, of the Holophane 
Company, asked if the efficiency of the 
present standards was satisfactory. He 
then described an arrangement whereby 
greater efficiency can be obtained. Mr. 
Kemper replied that cleanliness was 8? 
important factor in ornamental street- 
lighting installations and that he did 
not approve of additional glassware: 
which would increase the work Col 
nected with cleaning. He added that 
attractiveness rather than efficient 
was to be preferred. Mr. Ellis replied 
that no extra cleaning would be netes 
sary. A report of succeeding sessions 
will be published next week. 
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An Interesting Montana Hydroelectric Project. 


Development of the Northern Idaho & Montana Power Company’s Big Fork Station. 


Early in 1909 work was started on the 
reconstruction of the hydraulic end of 
the newly acquired Big Fork water- 
power development of the Northern 


Idaho & Montana Power Company in 
This work, 


Flathead County, Mont. 


which is now nearing completion, has 
been unique in its character, as it neces- 
sitated the entire rebuilding of a divert- 
ing channcl from the river to the power 


sold to the present owners, the Northern 
Idaho & Montana Power Company, one 
of the properties operated by H. M. 
Bvlleshy & Company, which operates an 
extensive transmission system in the 
states of Idaho, Montana and Washing- 
ton. The latter company, realizing the 
promising future in store for the locality 
in which the properties are located, took 
Immediate steps to reconstruct the hy- 


flows into Swan Lake, which is approxi- 
mately twelve miles long, and acts as a 
very valuable equalizer to the flow of 
the river. From this lake the river flows 
into Flathead Lake, and the last mile 
and a quarter of the river is a precipi- 
tate rapids. The power is developed at 
these rapids and a head of 115 feet is 
secured in a distance of one mile. 

Before the Northern Idaho & Montana 


plant ,a distance of one mile, at the 
Same time keeping the plant in opera- 
tion. 

The original project was completed 
abcut fourteen years ago by a local com- 
pany, and after a period of operation 
of about nine years Howard Simmons & 
Company, of Chicago, purchased the 
property and immediately enlarged the 
station, adding an additonal generating 
unit and making various other improve- 
ments. After operating under the new 
management three years the plant was 


drauhe development in accordance with 
the best practice of today. 

The Big Fork development is on the 
Big Fork River, which lies in a narrow 
valley between the Flathead and Mission 
Mountain ranges, in Flathead County, 
northwestern Montana. Practically the 
entire drainage area is within the For- 
est Reserve, and a large percentage of 
the flow originates in springs and from 
melting snows which lie on the moun- 
tains practically the year around. Some 
miles above the development the river 


FOUR INTERIOR VIEWS OF BIG FORK HYDROELECTRIC PLANT. 


Power Company gained control of the 
property the water comprised a 1,500- 
foot length of wooden flume, an open- 
earth canal four feet deep extending 
from the end of the wooden flume a dis- 
tance of 1,900 feet, 400 feet of earth 
flume, another 400 feet of earth canal 
and a length of 1,200 feet of wooden- 
stave pipe to the forebay. From the 
forebay to the turbines a steel penstock 
was carried down the quicksand side hill, 
at the foot of which the power plant is 
located. 


eg ee 


The reconstruction work embodied the 
changing over of the wooden flume to a 
reinforced concrete flume, the enlarging 
and strengthening of the earth canal, 
excavation for and installing 1,800 feet 
of nine-foot inside diameter stave pipe, 
and the building of a concrete dam 
across the river where its channel is di- 
verged. The engineering features of this 
reconstruction of the waterways to the 
power house presented a number of dif- 
ficulties on account of the local topo- 
graphical and operating conditions. ln- 
asmuch as the electric service of the en- 
tire Flathead valley was dependent upon 
this water power, it was necessary to 
make the development and operate t!:e 
property at the same time. This raet, 
of course, had a strong bearing on the 
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character of the re-development and 
greatly increased the difficulties and cost 
of the work. | 

The first work done was the construc- 
tion of a conerete dam 237 feet long. 
The dam is of a massive gravity type, 
and while the height of the dam is only 
such as to raise the water six feet above 
its previous level, the character of the 
stream hed was such that it was neces- 
sary to go in places thirty feet below the 
stream to secure a suitable foundation. 
It was necessary to maintain the opera- 
tion of the operating flume during this 
period and to provide for by-passing the 
water gate, so that a new concrete head- 
gate could be constructed in place of the 
previous head-gates on the same side and 
still maintain water in the old flume be- 
low the dam. This work was carried out 
in the winter of 1909. All of the sand 
used in the concrete construction at the 
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Big Fork development was obtained from 
the immediate vicinity, but in the ma- 
jority of instances it was found neces- 
sary to excavate between boulders and 
then remove the clay, which invariably 
form a part of the deposit, by means 
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flume, it was necessary to go into very 
extensive excavation, as the original de- 
velopment had taken the contour lines 
along the side hill, and it was deemed 
unwise to locate the new structure on 
the river side of the operating flume. 


NEW CONCRETE FLUME COMPLETED. 


of high-pressure apparatus. In connec- 
tion with this difficulty it might be stated 
that, owing to the lack of railroad facili- 
ties, it was necessary to transport all ma- 
echinery by ferry across Flathead Lake 


For this reason a very large expense IÐ 
excavation to accommodate the new con- 
crete flume was involved. The original 
wooden flume was sixteen feet wide and 
carried four feet of water. It was de- 


GENERAL VIEW OF POWER HOUSE. 


and then haul it by team to the site of 
the operations. 

As previously stated, the section of 
wooden flume from the dam site to the 
earth canal was rebuilt as a reinforced 
concrete flume. In order to locate a 
new flume parallelling the old wooden 


cided to construct the new flume with 
an interior width of twenty-two feet and 
to carry eight feet of water, using the 
same bottom grade and securing the ad- 
ditional depth of water by means of thè 
concrete dam previously constructed. 
The new fiume was built twenty-tw0 feet 
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wide inside, with walls ten feet high and 
ten inches thick. It is.heavily reinforced 
and is tied together with 12 by 12-inch 
tie beams spaced at eight-foot centers. 
The forms for the flume were made up 
of angle-iron studding in _ sixteen-foot 
panels. The inner forms were set up 
with specially constructed braces resting 
on concrete blocks .so as to raise them 
twelve inches above the ground surface 
and to the exact floor grade. The floor 
and wall reinforcement cages were then 
placed and other panels of the form 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


channel was excavated parallel with the 
original channel and separated from it 
by a cofferdam. Sections of the new 
channel were then dammed and the cof- 
ferdam removed, thus allowing the 
stream to be widened, one section at a 
time. The reconstructed earth canal has 
sloping sides, the width of the channel 
at the bed being thirty feet and fifty- 
five feet at the surface of the water, and 
carries water of a depth of eight feet. 
Below the first 1,900-foot length of the 
original earth canal the original devel- 


2387 


were used as hydraulic giants to sluice 
out the excavation. Work was started 
at the lower end, where the cut opened 
up onto the side hill, and by means of 
sluice boxes the excavated material was 
sluiced down the slope. 

The original intention was to make 
the excavated waterway an earth canal. 
but a study of the excavation made this 
seem inadvisable, and it was finally de- 
cided to excavate to a lower grade and 


install a wooden stave pipe, to be so lo- ` 


cated that the top staves would he sub- 
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THE TWO NEW HEADGATES. 


750-KILOWATT WATER TURBINE. 


placed in position and bolted to the in- 


ner form with suitable end gates. 


All of the form panels were handled 
from derricks resting on the old flume. 
In one of the accompanying illustrations 
is shown a section of the new concrete 
fiume. The concrete was all poured at 
one pouring, including the flooring and 
full height of the walls, making a 
strictly one-piece casting of the flume. 
At intervals of fifty feet along the flume 
are placed copper expansion joints to 
take care of the changes of temperature. 

In enlarging the earth canal unique 
methods had to be adopted, as the flow 
of water could not be interrupted. A 


opment consisted of wooden flume, earth 
canal and additional wooden flume. 
Much of this flume was along the quick- 
sand side hill previously inentioned, and 
in order to get away from the side hill 
it was determined to go back on a bench 
at a level fourteen leet above the old 
water surface and back about 200 fcet 
from the slope of the hill, and excavate 
anew waterway. This involved a cut of 
about thirty feet, and this excavation 
was found to be largely in sand, and a 
hydraulic means of excavation was used. 
Centrifugal pumps were installed over 
the operating flume, supplying water 
through six-inch pipes to nozzles which 


ject to a water pressure so as to be 
thoroughly saturated at all times. and 
after installation of the wooden stave 
pipe to backfill the cut so as to have 
three feet of earth over the top of the 
wooden pipe. 

The conerete flume and the earth ca- 
nal were designed for 900 second-feet at 
very conservative velocities, and it was. 
decided to complete the development 
with two wooden stave pipes having an 
internal diameter of nine feet, installing 
initially one of these wooden stave pipes, 
but providing for a duplicate parallel 
pipe at a future date. In accordance 
with this plan the excavation was car- 
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ried to the proper grade and one wooden 
stave pipe 1,800 {cet long installed to 
complete the development. After com- 
pletion of the installation of the pipe it 
was thoroughly tested and found to be 
thoroughly watertight, so that no dan- 
ger could result from a surplus of leak- 
age saturating the quicksand side hill 
and causing a slough off. The pipe was 
found to be exceedingly tight and it was 
backfilled, as previously indicated. 

The excavation for this wooden stave 
pipe approximated 120,000 cubic yards. 
The wooden stave pipe was furnished 
by the Redwood Manufacturers’ Com- 
pany. and within its length two short ra- 
dius steel hands were placed, which were 
manufactured by the Chicago Bridge & 
Iron Works. A pertion of the wooden 


penstock openings and racks designed for 
final installation of power house build- 
ing and equipment to a capacity of ten 
to twelve thousand horsepower. 

The water is regulated by spillway, 
a combined spillway and ice chute being 
built from the forebay to the tailrace. 
This spillway is seven feet wide and is 
built of wood. thoroughly protected. 
There are also spillways at two points 


between the forebay and dam to regu- 


late the canal and care for ice. 

From the forebay to the power house 
are run two steel penstocks, one seventy- 
two inches and one seventy-eight inches 
in diameter. The head available at the 
waterwheels is 110 feet. In one of the 
accompanying illustrations are shown 
the penstocks. power house and tailraces. 
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unit, are governed by means of Lombard 
governors. Views of several of the gen- 
erating units are shown herewith. 

The switchboard. which controls the 
current, also shown in one of the accom- 
panying illustrations, consists of eight 
panels, comprising two exciter panels, 
four generator panels, two feeder pan- 
els, one of which supplies the step-up 
transformers. The current from the Big 
Fork station is transmitted to the sur- 
rounding towns, and for this reason the 
voltage is stepped up from 2,300 volts 
to 33,000 volts. For stepping up this 
current there are installed in the station 
three 300-kilowatt Westinghouse single- 
phase water-cooled transformers. The 
voltage is regulated by means of Tirrill 
regulators and protected from lightning 


POLE-TYPE SUBSTATION. 


stave pipe was installed on a curve of 
800-foot radius. The junction between 
the wooden stave pipe and the earth ca- 
nal was a concrete structure designed to 
receive a spillway for canal regulation 
and for the handling of ice, and designed 
to receive two nine-foot wooden stave 
pipes. It was necessary to construct 
this structure in two stages in order to 
maintain operation on the wooden flume. 

At the lower end the wooden stave 
pipe discharges into a large reinforeed 
receiving basin constructed on solid rock, 
involving considerable rock excavation 
for its location. This strueture was an 
addition to a smaller concrete receiving 
basin constructed under the supervision 
of H. M. Byllesby & Company in 1906. 
The enlarged basin provides for the ulti- 
mate capacity of the development. with 


MAIN SWITCHBOARD. 


As may be seen the power house, a 
substantial structure, has been built in 
two sections, the original plant being on 
the left and the addition to the right. 
The generating equipment at present 
comprises two Leffel water wheels direct 
connected to two 180-kilowatt Westing- 
house generators, one Trump turbine 
direct connected to a 300-kilowatt gen- 
erator and one Allis-Chalmers scroll-case 
turbine direct connected to a 750-kilo- 
watt generator. The latter unit is 
unique in having a substantial flywheel 
between the turbine and generator. The 
generators are wound for three-phase, 
2,300-volt alternating current and are 
excited from direet-connected exciters. 
There is also installed a turbine driven 


fifty-kilowatt exciter unit. The turbines, | 


with the exception of the Allis-Chalmers 


by means of multi-gap lightning arrest- 
ers. 

The transmission system of the North- 
ern Idaho & Montana Power Company's 
Big Fork plant comprises forty-six miles 
of high-tension lines. The towns served 
include Big Fork, Polson, Kalispell, 
Whitefish and Columbia Falls, the total 
population being approximately 15,000. 

The main substation is located at Kal- 
ispell. This is a brick and reinforced 
concrete, modern, fireproof structure, 
and contains three 300-kilowatt trans- 
formers for reducing the voltage to 2,300 
volts for local distribution. At Whitefish 
there is also a similar substation col: 
taining three 100-kilowatt transformers. 
At Columbia Falls and at numerous 
other settlements along the lines of the 
company, where conditions do not war- 
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rant the construction of a substation, a 
pole-type station containing three forty- 
kilowatt transformers mouned on one of 
the transmission poles is used. A view 
of one of these pole-type substations is 
shown in one of the accompanying illus- 
trations. 

The engineering of this development 
was done by the engineering department 
of H. M. Byllesby & Company, O. E. 
Osthoff, chief engineer, W. R. Thompson, 
assistant chief engineer, the hydraulic 
design being worked out by J. William 
Link, hydraulic engineer, and the work 


‘executed under the supervision of F. Y. 


Low, electrical engincer of the company, 
with William T. Walker as resident engi- 


meer. 
—_—_—_>--e—____ 


Electrical Engineering Exhibition at 
London. 

The third triennial Exhibition of 
Electrical Engineering and Machinery 
is to be held at Olympia, London, this 
year, from September 23 to October 21. 
It is to be international in character, 
and for that reason there have been 
sent for distribution through the Bu- 
reau of Manufactures, Washington, D. 
C., a number of circulars which set 
forth the nature of the proposed exhi- 
bition. It is said that this exhibition 
is In no way proprietary, but is a 
manufacturers’ exhibition, promoted 
by the large electrical manufacturers 
of England, through their association, 
the National Electrical Manufacturers’ 
Association. All the exhibiting firms 
will participate in the profits, if any, 
arising from the exhibition, although 
their liability is limited to their space 
rental, which is advertised not to be in 
excess of those of other exhibitions. 

The forthcoming exhibition, it is 
stated, will be the largest event of the 
kind which has ever been held in Eng- 
land, and perhaps in any other coun- 
try. The fact that this event will take 
place in the coronation year, it is 
urged, is also strongly in its favor, as 
there will be a large number of colo- 
nial buyers visiting in London, who 
will embrace the opportunity of visit- 
ing such an important undertaking. 

It is suggested that if any manufac- 
turers of the United States contem- 
plate participating in this exhibition, 
it is important that they make inquiry 
early as to space, because a large per- 
centage of the ground floor and a very 
large proportion of the galleries have 
already been engaged. 
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The Suit Against the Manufacturers 
of Incandescent Lamps. 

As was announced in these columns 
last week, the Attorney-General of the 
United States on March 3, brought 
suit through United States District At- 
torney W. L. Day, in the United States 
Circuit Court for the Northern Dis- 
trict of Ohio, at Cleveland, Ohio, 
against thirty-five electrical and other 
manufacturing companies alleging an 
unlawful combination and use of con- 
tracts in’ restraint of trade. The 
prayer and the petition are voluminous 
in scope and there are a great many 
allegations to which, in due course, the 
defendants will make fitting reply. The 
filing of the suit at Cleveland was un- 
expected, inasmuch as persistent 
rumors were abroad to the effect that 
the suit against the so-called electrieal 
trust would be instituted along other 
lines and the case would probably be 
opened in Chicago. At the present 
time, except for a nominal statement 
by the General Electric Company, no 
word has been forthcoming from any 
of the parties at interest. 

In the ‘New Year’s Number of the 
ELECTRICAL REVIEW AND WESTERN 
ELECTRICIAN, in compiling the statis- 
tics for the value of the electrical opt- 
put in the United States in 1910, it 


“was estimated that the value of in- 


eandescent lamps approximated $18,- 
000,000. This vast industry is partic- 
ipated in by the General Electric 
Company, the member companies of 
the National Electric Lamp Association 
the Westinghouse Lamp Company,and 
a half dozen smaller organizations op- 
erating independently of any of these 
interests. The before-mentioned com- 
panies have for some time worked 
under a license arrangement, nomin- 
ally in good faith, and the present 
suits it is expected will first of all de- 
termine to what extent the patent 
monopoly heretofore indulged in can 
be considered in restraint of trade in 
violation of the Sherman Act. Re- 
cently arrangements were made by 
which the General Electric Company, 
the National Electrice Lamp Com- 
panies, and the Westinghouse Com- 
panies participated in joint research 
and laboratory work, resulting in the 
introduction of the Mazda lamp and 
developing to a great degree our pres- 
ent knowledge of the incandescent 


lamp. 
The charges in the suit allege that 
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in August, 1896, some of the defend- 
ants of the suit effected a combination 
to control the manufacture and sale 
of carbon lamps, the General Electric 
Company, Buckeye Electrice Company, 
Bryan-Marsh Company, Columbia In- 
candescent Lamp Company and the 
Sunbeam Incandescent Lamp Com- 
pany, organizing the Association of 
Licensed Lamp Manufacturers. The 
Adams-Bagnall Electrice Company and 
the Perkins Electriè SwHtch Manufac- 
turing Company joined this organiza- 
tion, but the latter on retiring from 
the lamp business also relinquished 
membership in the organization. On 
May 3, 1901, another combination 
was formed at which time there had 
been a number of other accessions in- 
eluding the New York & Ohio Com- 
pany, Davis Electrical Works, Shelby 
Electrice Company, Fostoria Incandes- 
cent Lamp Company, Colonia] Electric 
Company, Aylesworth & Jackson, 
Bernstein Electric Company, Munder 
Electric Company, General Incandes- 
cent Lamp Company, and the Warren 
Electric & Specialty Company. 

The National Electric Lamp Com- 
pany was incorporated on May 3, 
1901, as a holding company, to in- 
elude all members of the existing com- 
bination excepting the General Elee- 
trice Company and the Westinghouse 
companies. The capital stock of the 
National Company was $650,000, 
consisting of $500,000 common and 
$150,000 preferred stock, together 
with an authorized issue of $2,000,000 
in bonds. On December 14, 1908, the 
preferred stock of $150,000 was re- 
tired and the authorized issue of $500,- 
000 common stock was increased to 
$2,500,000. Of the $2,000,000 increase 
$500,000 was issued January 18, 1909, 
to stockholders of the National Com- 
pany in proportion to their -holding 
of capital stock in that company, and 
$1,500,000 was issued on the same day 
to the same stockholders as a stock 
dividend and as a part of the accrued 
profits of the company. On July 1, 
the authorized issue of the capital 
stock was increased to $4,000,000, the 
$1,500,000 of the increase being issued 
to stockholders as a stock dividend 
and as a part of the accrued profits. 
On March 11, 1910, the authorized 
capital stock was increased to $9,000,- 
000, the $1,000,000 increase being is- 
sued to the stockholders as a stock 
dividend from accrued profits. It is 
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also charged that the General Elec- 
tric Company and the National Elec- 
tric Lamp Company entered into 
unlawful agreements with the com- 
panies which the National Electric 
Lamp Company had failed to absorb, 
these agreements relating to the main- 
tenance of prices on incandescent fila- 
ment lamps, fixed and established by 
the General Electric Company and 
the National Electric Lamp Company 
and other controlling interests. 

The charges imply that a manufac- 
turer is debarred from purchasing 
patents enabling him to improve an 
article which he is- manufacturing 
and establishing a nominal monoply 
of the articles produced under the use 
of the patent. The purchasing of the 
tungsten patents from the several 
manufacturers was principally for the 
purpose of obtaining the best material 
available for American lamp manu- 
facture. The petition sets forth an 
unlawful acquisition by the General 
Electrice Company and the National 
Electric Lamp Company of the foreign 
patents covering tantalum and tung- 
sten-filament, and other filament lamps, 
relates the acquirement by the General 
Electrice Company and the National 
Electric Lamp Company from the Sie- 
mens & Halske Company, of Germany, 
of the exclusive right to sell in the 
United States and its dependencies the 
tantalum-filament lamp under the pat- 
ents of the German company. The con- 
sideration in this contract was a cash 
payment of $250,000. An agreement 
was made with the Auer Gesellschaft, 
of Berlin, Germany, whereby the Gen- 
eral Electric Company on August 17, 
1906, secured an option on the exclu- 
sive rights for the United States on 
tungsten-filament lamps, and all appli- 
cations and inventions controlled by 
the Auer Company, the consideration 
being $100,000 cash and a lamp royalty 
on the manufactures and sales in the 
United States. From time to time the 
patents controlled by the Bergmann 
Electricity Works, by Sigmund Berg- 
mann, of Berlin, Germany, and the pat- 
ent applications and inventions for the 
Just-Hanaman and Kiisel lamps have 
been acquired by the General Electric 
Company and the National Electric 
Lamp Company. 

The companies named in the petition 
were announced in last week’s issue 
and the specific charges embodied in a 
prayer to the court asking for action 
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by order, adjudgment and decree are 


as follows: , 
1. That the defendants are, and for some 


time past have been, engaged in such un-. 


lawful agreements, combinations and con- 
spiracies to restrain the trade and com- 
merce among the several States and Terri- 
tories of the United States in incandescent 
electric lamps, and to monopolize the same: 
and the court is asked perpetually to enjoin 
and restrain them from doing any act in 
pursuance of or for the purpose of carrying 
out the same. 

2. That the association of “Incandescent 
Lamp Manufacturers” of 1896 was unlawful 
and a combination and conspiracy in re- 
straint of interstate trade and commerce in 
incandescent electric lamps, in violation of 
the act of July 2, 1890. 

3. That the National Electric Lamp Com- 
pany is itself an unlawful combination in re- 
straint of interstate trade and commerce in 
incandescent electric lamns: that it is now 
attempting to monorolize, {s in combina- 
tion and conspiracy with others to monon- 
olize, and has monopolized, narts of such 
trada and commerce in violation of the act 
of Julv 2. 1890: and the court is asked that 
the National Electric Lamp Comnany be 
restrained from voting the stock of or re- 
ceiving any dividends from the various de- 
fendant comnanies and corrorations unlaw- 
fully acauired and controlled bv it. and from 
exercising any control whatsoever over 
them. 

4. That the shares of the capital stock 
of each and every one of the defendant com- 
panies or corporations acquired by the de- 
fendant National Electric Lamp Company 
were unlawfully acquired pursuant to said 
combination or conspiracy and are now un- 
lawfully held; and it is asked that the issu- 
ing companies or corporations be enjoined 
from paying or permitting to be paid to the 
National Electric Lamp Company any div- 
idends upon such stock. 

5. That the shares of the capital stock 
of the defendant National Electric Lamp 
Company held by the defendant General 
Electric Company were unlawfully acauired 
and used by it and are now being unlawfully 
used by it: and it is asked that the General 
Electric Company be enjoined from further 
using or exercising the rights and powers 
incident to the shares so held by it as to 
bring about concert and co-operation be- 
tween the National Electric Lamp Company 
and the other defendants or to obstruct 
trade and commerce in incandescent elec- 
tric lamps or in such a way as to aid in the 
preservation of or attempt to secure a 
monopoly. 

6. That the agreements between defend- 
ants General Electric Company, National 
Electric Lamp Company, Westinghouse 
Electric & Manufacturing Company and oth- 
er defendants constitute and are contracts, 
combinations and conspiracies in restraint 
of trade and commerce in incandescent 
electric lamps, in violation of the provisions 
of said act of July 2, 1890; and it is prayed 
that the said defendants, parties to the said 
agreements, combinations and conspiracies, 
be enjoined perpetually from engaging 
therein, and from any like or similar agree- 
ments, combinations and conspiracies. 

7. That the defendants General Electric 
Company and National Electric Lamp Com- 
pany unlawfully, and in violation of the pro- 
visions of the said act of July 2, 1890, ac- 
quired and now hold the patents. applica- 
tions and inventions covering the tantalum- 
filament and tungsten-filament incandescent 
electric lamps; that they were so acquired 
by said defendants for the purpose of sup- 
pressing all competition in the sale of such 
lamps in interstate commerce: that their ac- 
quisition by the defendants has resulted in 
restraining the trade and commerce among 
the several States and Territories of the 
United States in said incandescent electric 
lamps; and it is asked that they be re- 
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Strained from exercising any such control 
over said patents, applications and inven- 
tions, or from so using the same as to sup- 
press competition between said defendant 
companies and the other defendants, or 
others, or to obstruct trade and commerce 
in said incandescent electric lamps, or in 
such a way as to aid in the preservation of 
or attempt to secure a monopoly in the in- 
candescent lamp trade. 

8. That the contracts which the defend- 
ants General Electric Company, National 
Electric Lamp Company and its controlled 
companies have made and are now making 
with the dealers and jobbers who buy from 
said defendants the tantalum-filament and 
tungsten-filament lamps and are compelled 
to agree to buy all of their carbon-filament 
lamps from said defendants, are in restraint 
of interstate trade and commerce, and in 
violation of said act of July 2, 1890; and it 
is asked that the defendants be restrained 
and forbidden from enforcing or carrying 
out the provisions of said contracts. and 
from making with said dealers and jobbers 
or others any like or similar contracts, ar- 
rangements or agreements whereby the 
manufacture and sale of carbon-filament in- 
candescent electric lamps in interstate com- 
merce is restrained. 

9. That the contracts which defendants 
Genera] Electric Company. National Elec- 
tric Lamp Company and its controlled com- 
panies have made and are now making with 
the defendants York Electric & Machine 
Company, Elmer F. Dwyer, doing business 
as Dwyer Machine Company, Corning Glass 
Works, the Fostoria Bulb & Bottle Com- 
pany, the Libbey Glass Company, the Phe- 
nix Glass Company and Providence Gas 
Burner Company were made for the purpose 
of furthering said unlawful combination. 
and with the effect of hindering and de 
stroying the competition of independent 
lamp companies, and are contracts in re 
straint cf interstate trade and commerce in 
violation of the aforesaid act of July 2. 1890; 
and it is praved that the defendants be re- 
strained and forbidden from so enforcing 
or so carrying out the provisions of said 
contracts as to obstruct trade and com- 
merce in said incandescent electric lamps. 
or in such a way as to aid in the preserva- 
tion of or attempt to secure a monopoly 
in the incandescent-lamp trade. 


—— eo 


New Office of American Electric Rail- 
way Manufacturers’ Association. 

Announcement has been made by 
George Keegan, secretary of the Amer- 
ican Electric Railway Manufacturers’ 
Association, that offices have been 
opened at 165 Broadway, New York 
City. This will be the official head- 
quarters of the Association, and out- 
of-town members are welcome to its 
use for receiving mail, ete. 

—eo 
Alderman Merriam Addresses Electric 
Club. 

Prof. Charles E. Merriam, candidate 
for the mavoralty of Chicago, and now 
alderman, addressed the Electric Club 
of Chicago at the regular meeting 2 
March 15, his topic being ce Chicago 
and Its Needs of Today.” H. H. Cud- 
more, of Cleveland, was also present 
and made a few remarks. It was de- 
cided to hold an informal smoker and 
vaudeville shortly. 
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ELECTRICITY IN THE DEVELOP. 
MENT OF THE SOUTH. 


AN ADDRESS BY GEORGE WESTINGHOUSE BE- 
FORE THE SOUTHERN COMMERCIAL CON- 
GRESS AT ATLANTA, GA., MARCH. 1911. 


Qn the occasion of the Southern 
Commercial Congress, celebrating 
‘The South’s Physical Recovery,” at 
Atlanta, Ga., on Mareh 11, George 
Westinghouse delivered a stirring ad- 
dress on ‘‘Electricitvy in the Develop- 
ment of the South.’’ In opening his 
address Mr. Westinghouse paid an el- 
oquent tribute to the happy combina- 
tion of the spiritual and intellectual 
qualities of the people of the South- 
‘land, and added ,‘‘that the achieve- 
ments of the South will be a source 
of pride to the North, will add to the 
luster of our country’s fame, and 
strengthen its position among the great 
nations of the world. Continuing he 


sald: 


If we examine broadly the changes which 
have come about in industrial methods and 
in the means of transportation since the 
invention of the steam engine, it will be 
found that the application of power has 
been the fundamental factor in bringing 
about the characteristic conditions of the 
era in which we live. The steam vessel and 
the steam locomotive, by revolutionizing 
transportation methods, made possible the 
present development of our country. It is 
the power of the steam engine or the 
water-wheel which has substituted the 
power loom for the hand loom, with all the 
marvelous results which have followed. 
Similarly, throughout nearly every industry, 
human muscle is no longer the source of 
power, for the hand now directs and con- 
trols the untiring and unlimited power of 
great engines. 

THE AGE OF ELECTRICITY. 


Had a Julee Verne sought to imagine 
some universal servant of mankind, he 
would well have depicted some magic agent 
which would apply nature’s forces to do 
man’s work; which could take the energy 
of her hidden coal, of the air. or of her 
falling water, carry it by easy channels and 
cause it to give the light of a million can- 
dles, the power of a thousand men, or to 
move great loads faster than horses could 
travel, to produce heat without combustion. 
and to unlock chemical bonds and release 
new materials. No such wonder was pic- 
tured by the imagination of the seers of the 
past; and yet a subtle force which tran- 
scends the powers of the imagination is 
daily doing all these things—a_ vitalizing 
force, which is already stimulating the 
physical recovery of the South: and if we 
still think of the present as the era of steam 
and steel, unquestionably the coming epoch, 
whose dawn we are privileged to witness, 
will be known as the Age of Electricity. 
First the toy, and long the mystery of the 
scientist, electric power is now a familiar 
tool for the accomplishment of the work and 
the increase of the comfort and pleasure of 
mankind, 


Mr. Westinghouse described the in- 
troduction and development of the 
statie transformer and the alternating- 
‘current system of generating and dis- 
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tributing electrical energy, with which 
he was so prominently identified. The 
introduction of this system was op- 
posed and it was sought to have laws 
made restricting its use aS a menace 
to life and property. This incident was 
mentioned to present the possible 
harmful effects of restrictive legisla- 
tion, as, had these laws been adopted, 
the art of transmitting electrical en- 
ergy to great distances and at high 
efficiency would undoubtedly have been 


retarded. 

As a result of the development of the 
alternating current and of years of experi- 
ence in the manufacture of electric trans- 
formers and of insulators for supporting 
electric conductors, power is now success- 
fully transmitted by alternating current 
over distances of two hundred miles or 
more. Thus water power in almost inac- 
cessible places awaits only the coming of 
engineers and of capital to be made availa- 
ble for industrial purposes. 

It is estimated by those who have made 
a study of the sources of water power of 
the Appalachian Mountains, that there can 
ultimately be developed from 5,000,000 to 
7,000,000 horsepower during the dry sea- 
son of the year, and a much larger quantity 
at other times. This great water power is 
brought by nature to your mountains and 
hills in widely varying quantities and will 
continue indefinitely; but the maximum and 
minimum flow of the waters of your rivers 
can be affected by the works of man and by 
a wise conservation of your forests. 


Mr. Westinghouse dwelt upon the 
manifold uses of electricity, and its 
vital influence as a conservator of the 
natural resources of the country. He 
called attention to the leading part the 
South had taken in the development of 
hydroelectric enterprises and expressed 
high appreciation of the work of the 
Southern Power Company, begun by 
Dr. W. Gill Wylie and developed to 


its present stage by Messrs. Duke. 

This is the largest power-transmission 
system in the South and is among the most 
extensive and important in the country. It 
is not a simple transmission line from a 
single power house to a single mill or city. 
but an extensive system which receives 
power from many power plants on different 
streams in several states. Hence, low wa- 
ter or high water on one river, which might 
temporarily disable certain plants. has but 
a slight effect on the whole system. 

The lines of the Southern Power Com- 
pany extend 150 miles north and south and 
200 miles east and west, and connect into a 
single hydroelectric power system plants ag- 
gregating 100,000 horsepower. It iS a mag- 
nificent demonstration of what electricity 
can do to conserve and utilize water power 
in developing the great and growing textile 
and other industries of the South. The 
Southern Power Company is furnishing 
light to forty-five cities and towns and sup- 
plying current to six street railway systems 
and to hundreds of motors for various uses. 
This power development is the result of 
intelligent and far-sighted business courage 
and confidence in southern affairs. which 
have inspired and actuated the men who 
have built up this great enterprise. 

I am informed that the millions already 
invested in the Southern Power Company 
have not yielded even a moderate net in- 
come to those who have put their money 


34l 


into an investment which has benefited 
others more than themselves by insuring 
an increase in production and profit to its 
patrons, a striking evidence of tbe impor- 
tance of a generous treatment by authori- 
ties as well as by those who derive an abso- 
lute money benefit. 


The probabilities of development and 
utilization of electricity in various in- 
dustries were dwelt upon briefly. Be- 
cause of peculiar suitability, the @mdus- 
tries most likely to expand are: textile 
mills, fertilizer works, cement plants, 
coal, iron, copper and gold mining, ore 
reduction plants, iron and steel mills. 
agricultural implement works, canning 
factories, road building, furniture man- 
ufacture, lumber plants, paper mills. 
shoe and leather factories. and oil re- 
fineries, in all of which industries elec- 
tric power increases production. 

Looking forward, Mr. Westinghouse 
predicted the increasing use of clectri- 
eal energy in agriculture and horticul- 
ture and described briefly the experi- 
ments and deductions of Sir Oliver 
Lodge, with respect to the relation of 
electricity and plant growth. 

The invention of the mereury-vapor 
lamp by Peter Cooper Hewitt, said Mr. 
Westinghouse, has led to the develop- 
ment of several other uses of the mer- 
cury-vapor arc, one of which is the pro- 
duction, in quartz tubes, of ultra-violet 
rays, the effects of which are likely to 
be of the very highest importance in 


our daily lives. 

One of the important uses to which these 
ultra-violet rays have already been put has 
been to absolutely sterilize water, however 
much it may have been contaminated by 
bacteria. Experiments have also shown 
that the ultra-violet rays will sterilize milk 
without the application of heat in such a 
manner that it can be kept in properly 
sterilized vessels for long periods without 
deterioration or loss of its food values. 

Not only have water and milk been ster- 
ilized, but in other experiments, also car- 
ried on at the Sorbonne, it was found that 
new wine was affected in a manner to give 
it the qualities normally attained in years. 
or an age of apparently many years was 
given by a few seconds’ application of the 
ultra-violet rays. 

These experiments and investigations 
suggest that uses for the ultra-violet rays 
will be found which have not yet been con- 
ceived. 


The further development of mercury- 
vapor apparatus will add greatly to the 
possibilities of transmission of Hert- 
zian waves, both for wireless teleg- 
raphy and telephony and for the wire- 
less transmission of power. 

A most important feature of Mr. 
Westinghouse’s address was his vigor- 
ous utterances regarding the further 


development of our present resources. 

The advantages of co-operation in the 
matter of the development and supply of 
electricity. having regard to a lessening of 
the cost and insuring the certainty of sup- 
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ply, cannot be overestimated, and those al- 
ready secured by, operations on a large 
scale are well known. Further co-opera- 
tion in this great work for the benefit of 
the public, if not voluntary in the future, 
should, in my opinion, be an enforced one, 
notwithstanding the outcry which has been 
raised by the ill-informed with reference 
to an imaginary monopolization of the wa- 
ter power of the nation. Encouragement 
should be given to the investment of capital 
' in the development of these enterprises un- 
der suq) wis; and reasonable regulation as 
will insure economy in the construction and 
operation of plants, adequate returns to 
tha capital invested, and at the same time 
protect the consumer against exorbitant 
rates and charges or unfair discrimination. 

In the larger industrial developments 
which I foresee for the South there are 
other important factors which equal in im- 
portance the development of the water- 
power resources upon which I have dwelt. 
I have particularly in mind those existing 
restrictions which make it difficult and ex- 
pensive for a small corporation to carry on 
conveniently and in a simple manner its 
business with ramifications in several states. 

FEDERAL INCORPORATION. 

I have long held that a federal incorpora- 
tion act, which the President advocates, un- 
der which all companies doing an interstate 
business could organize, would be a solution 
of the difficulties which are now almost in- 
surmountable, and which are being added 
to in an alarming manner in the endeavor 
of the legislatures of the several states to 
curb a few of the tens of thousands of 
companies and firms doing an interstate 
business. 

PROTECTION OF MINORITY OWNERS. 

After having read and carefully studied 
the bill providing for federal incorporation, 
which was introduced in the long session 
of the present Congress, I am constrained 
to say I would prefer to see a federal law 
in terms more easily comprehended by 
business men and devoid of those provi- 
sions which would give to a privileged few 
a practical control of a corporation by ex- 
pedients which have been skilfully devel- 
oped and which are now looked upon as a 
matter of course. 

I have in mind particularly the depriv- 
ing of minority owners of possible repre- 
sentation by the formation of voting trusts 
and the election of directors in classes, 
methods which can, and often do, defeat 
the purposes of laws which have provided 
for cumulative, whereby a substantial minor- 
ity can insure the election of at least one 
member of a board of directors. 


DIRECTORS SHOULD BE LARGE SHAREHOLDERS 
AND ELECTED ANNUALLY. 

In my judgment, each director of a cor- 
poration should be required actually to own 
a substantial interest in the shares of the 
ccmpany, the affairs of which he aids to 
control, and the term of office be only from 
year to year. To make my meaning clearer, 
I will illustrate by supposing that a com- 
pany had, by appropriate by-laws, estab- 
lished a board of five directors, only one 
of whom could be elected each year. Ob- 
viously, the provisions of the law for cumu- 
lative voting would have no meaning in the 
government of the affairs of such a com- 
pany. 

In conclusion Mr. Westinghouse 


urged the young men of the South to 
make themselves familiar with indus- 
trial affairs by learning to be proficient 
in the use of their hands as well as in 
the use of their heads, and recommend- 
ed an adherence to the military spirit 
of discipline which requires readiness 
at all times to carry out the instructions 
of superior officers. 


Roentgenological Impressions of a 
Journey in the United States. 

Dr. G. Feodor Haenisch, of Hamburg, 
Germany,German Roentgen Society del- 
egate to the recent Roentgen Congress 
at Detroit, has published in the Decem- 
ber, 1910, Fortschritte auf dem Gebiete 
der fRoentgenstrahlen, an interesting 
commentary on his observations in the 
United States. This article has been 
condensed in the February Archives of 
the Roentgen Ray, and we present some 


of these notes as follows: 


During my tour I visited fifteen private 
laboratories of well-known roentzgenologists, 
as well as hospitals and public institutes, 
some twenty-seven in all. 

As far as my observations went there ap- 
peared on the whole to be no great differ- 
ence in technique, but many roentgenolo- 
gists who had visited Germany and Austria 
were of the opinion that the study of spec- 
ial branches was not carried out as thor- 
oughly and so scientifically as in Europe. 

Current meters and other accessory ap- 
paratus of foreign manufacture were only 
occasionally met with even in the larger in- 
stitutes. But few German focus tubes were 
in use, and these were principally Müller 
tubes. I do not think that the American 
tubes are as good as the German ones, in 
spite of their higher price. I noticed that 
many even of the best known workers were 
obliged to regulate their tubes afresh for 
each exposure before they would work. 
Many operators expressed their regret that 
it was not possible to make habitual use 
of one of the German makes of tube. This 
is chiefly on account of the price, there be- 
ing an import duty of 60 per cent on all 
foreign tubes; although there is in addition 
the disadvantage of being unable to ex- 
change or replace an unsatisfactory tube 
at once if it is purchased abroad. 

The Lumiére and Cramer plates are much 
more used than German dry plates. These 
appear to be very good, but I was struck 
with the enormous thickness of the glass 
used for them. The demand for rapid or 
instantaneous exposure is very noticable, 
for which purpose the Snook apparatus and 
Waite and Bartlett’s transformer are in 
great request, On the other hand, many 
induction coils and static machines are also 
used. 

We were surprised to find how little use 
was made of roentgenoscopy. The unfort- 
unate accidents which followed the exces- 
sive use of the fluorescope in the early 
days of roentgenology have brought radio- 
copy into disrepute, and only of late is this 
method beginning to be reintroduced, by 
certain practioners who have travelled in 
Europe and are convinced that for certain 
cases screen examination is absolutely es- 
sential. It is therefore not surprising that 
there is an almost total absence of Ameri- 
can apparatus for roentgenoscopy, although 
a few German apparatus for this purpose 
are in use here and there. 

The stereoscopic method, on the other 
hand, is widely used. In no single instance 
did I see a private laboratory which had not 
a more or less efficient apparatus for the 
making and the examination of stereoscop- 
ic plates. 

In roentgen-therapy, which by the py is 
widely used and with astonishingly good re- 
sults. I noticed an entire absence of any 
direct method of measurement. Here also I 
must except a few practioners who had 
studied in Europe. 

In this connection I would mention the 


` enormous advantage enjoyed by those Amer- 


ican roentgenologists who are more or less 
able to keep up with the German literature 
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on the subject. It seems a sad waste of 
talent and industry to have to rediscover 
facts which have already been well known 
for some years on the Continent. For in- 
stance, an eminent American roentgenolo- 
gist showed me with pride an X-ray tube 
with a metal plate opposite the anticathode, 
with the aid of which he believed he had 
discovered the fact that the fluorescence of 
the glass was due to the cathode stream 
and not to the Roentgen rays,—a discovery 
which had been made years before by Wal- 
ter of Hamburg. 

In every institution the book-keeping and 
cataloguing and all the business arrange 
ments are most excellently carried out. The 
register of plates is very carefully kept. us- 
ually by means of a card catalogue. 

With a few noticeable exceptions, the 
equipment of the hospitals was far from 
satisfactory, and I can well understand the 
lamentations of my American colleagues. 
In many a large and fine hospital one or 
two underground cellar rooms were consid- 
ered good enough for the Roentgen depart- 
ment, the housing of the apparatus, and the 
storage of the “pictures.” One of the best 
known roentgenologists was recently dis- 
missed because he had not “cured” any 
patient by his X-ray examination, although 
he had been doing all the work in this con- 
sumptive sanatorium of his own little town 
with his own private apparatus. 

The honorarium for hospital work is in 
most cases very inadequate,—the amount 
given being nil, or a stipend which would 
be that of an assistant in Germany. It is 
difficult, however, to make a comparison. 
In America it is not usual for the surgeon 
or physician of a hospital to receive any 
remuneration for “charity work,” and it 
would perhaps in some ways be better if 
the roentgenologist were to imitate them in 
this respect. 

I spent more than a week in Philadelphia 
and saw the private work of Dr. Pfahler 
and Dr. Manges. Dr. Lester Leonard was 
unfortunately away from home at the Con- 
gresses of Brussels and Barcelona, so I had 
no opportunity of seeing his private insti- 
tute. In Philadelphia I also visited the Uni- 
versity of Pennsylvania Hospital (Dr. Pan 
coast), the Medico-chirurgical Hospital (Dr. 
Pfahler), the Jefferson Medical College 
Hospital (Dr. Manges), and the Philadel- 
phia Hospital (Dr. Manges). 

Dr. Pfahler works with a Snook appar- 
atus of 4 kilowatts. He has also a coil and 
two large static machines, He is one of 
the few Americans who believe in the abso 
lute necessity of Roentgenoscopic work. 
His apparatus for screen examination, with 
the patient standing, is the best and safest 
which I have as yet met with. The patient 
is situated behind a lead-lined door, which 
is provided with a rectangular diaphragm. 
The fluorescent screen is wound up and 
down with the focus tube and is protected 
by lead-glass, The window in the screen is 
also filled with lead-glass, so that there is 
no possibility of any secondary rays reach- 
ing the observer, who is, however, prevent- 
ed from carrying on any manipulation of 
the patient during the examination. 

The private institute of Dr. Manges was 
also well equipped. I admired more espect- 
ially his stereoscopic plates. These were 
exhibited, as almost everywhere in Ameri- 
ca, by the Wheatstone apparatus, as made 
by Snook with adjustable mirrors. Dr. 
Manges also showed me his method of ro 
entgenographic measurement of the pelvis, 
a method which he demonstrated later on 
to the Congress. The method is a stereo 
scopic one. Two metal clips are fixed im- 
mediately in front of the plate holder, 80 
that their shadow will act as points of reg: 
istration in the subsequent superimposition 
of the tracings. A stereoscopic pair of 
plates are made of the pelvis to be measur- 
ed. The pair of points whose distance 
apart is required are marked in ink on both 
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plates, and a tracing of the two superim- 
posed plates is then made. The tracing is 
placed on the original position of the plates, 
with the tracing of the shadow of the clamp 
in contact with the clamp itself, The posi- 
tion of the two points in space may now 
be reconstituted by the Mackenzie-Davidson 
cross-thread method, and the distance ac- 
curately measured, The method appears to 
me a perfectly practicable one, but if it is 
to be used in gynecology the necessary 
measurements would have to be made be- 
fore the occurrence of gravidity. 

The Roentgen Institute of the Pennsyl- 
vanian Hospital is a fine roomy building 
under the superintendence of Dr. Pancoast. 
The current is produced by a Snook trans- 
former, which is installed in the examina- 
tion room without any protection from the 
noise of the motor. Here I found in use 
the completely enclosed lead protection 
chamber, instead of the simple lead screen 
which was generally used. This chamber 
was lighted by an outside window in the 
wall, which is an advantage when the op- 
erator has to remain in it for long periods 
during treatment. Dr. Pancoast does not 
use the fluorescent screen, but he under- 
takes a good deal of Roentgen treatment, 
including irradiation for leukemia and 
Hodgkin's disease. In leukwmia at the 
beginning of the treatment he irradiates 
the bones; and later on, when the spleen 
has begun to diminish in size, this organ 
also is irradiated. There too I saw the lo- 
calisation of a steel splinter in the eye by 
means of Snook’s improved Sweet-Bowen 
apparatus. 

The Philadelphia Hospital and the Jef- 
erson Medical College Hospital have very 
poor accommodation for their Roentgen la- 
boratories, although the latter has been on- 
ly lately rebuilt, Even Pfabler takes his 
1,500 plates a year in the Medico-chirurgi- 
cal Hospital in quite a small room, although 
he has a larger one for therapeutic treat- 
ment. He has an assistant and a German 
roentgen-sister from Immelmann’s school of 
radiology. 

I also visited the Roentgen Manufactur- 
ing Company in Philadelphia, under the 
friendly guidance of Mr. Snook, who is oc- 


cupied in the designing of a new universal. 


couch for steroscopic examination, both in 
the erect and the horizontal position, the 
change of plates and the displacement of 
the focus tube being carried out by auto- 
matic means. He showed me a practical 
improvement for the regulation of the tube, 
which could be carried out from a distance 
by means of a wire going from the positive 
pole of the coil to the regulating bulb of 
the focus tube. I may also notice a mechan- 
ical developing dish, in which the plate is 
not rocked but moved from side to side in 
the dish, and a dark-chamber lamp designed 
by Dr. Caldwell which allows the light to 
be turned away from the eyes of the oper- 
ator. 
At Baltimore I visited Dr. Baetjer’s pri- 
vate laboratory, which he owns in conjunc- 
tion with the orthopzdist, Dr. Baer. I also 
saw Dr. Baetjer’s department at the Johns 
Hopkins Hospital, where also was the spec- 
ial laboratory of Dr. K. Dunham of Cincin- 
nati, who is carrying on a series of exper- 
iments on the radiography of the lungs. 
In the course of this investigation Dunham 
has made 150 stereoscopic skiagrams and 
over twenty-five autopsies. In taking the 
stereoscopic picture he displaces his focus 
tube in the direction of the axis of the 
body, as in this way he is able to see to a 
certain extent behind the ribs. In this case 
the patient must be in a horizontal posi- 
tion. which, however, is of no disadvantage. 
Dunham is of opinion that the appearance 
of arborisation in the lungs is given by the 
shadow of the bronchi as well as by that of 
the blood vessels. 

In Detroit I also visited the private in- 
stitute of Dr. C. Hickey, who was formerly 


a throat specialist, and his Roentgen de- 
partment at Harper’s Hospital. His switch 
board is in a small room between the two 
examination rooms, so that he is as com- 
pletely protected as if he were in the lead 
sentry-box. The Snook transformer is in 
an adjacent room, so that the noise does 
not disturb the patient; this is the more 
important, as the American motor is even 
more noisy than ours. Like most other 
radiologists in this country, Dr. Hickey uses 
the compression screen of Kelly-Koett, 
which is not unlike Albers-Schinberg’s. He 
does not practice radioscopy, although I 
noticed a Béclére stard at the Harper Hos- 
pital. 

I saw Dr. Emil Beck of the North Chica- 
go Hospital, who is well known for his in- 
jections of bismuth paste. He showed me 
some instructive skiagrams of injections in 
empyema, anal fistula, and tubercle of the 
Spinal column, 

Dr, Hornsby showed me the admirable 
Roentgen laboratory of the Michael Reese 
Hospital. 

On my return journey I had the oppor- 
tunity of visiting Dr. Henry Hulst of Grand 
Rapids, who is at the same time a general 
practioner and one of the most renowned 
of American roentgenologists. He is one 
of the first who introduced instantaneous 
exposure in lung examinations, and also one 
of the few Americans who practice syste- 
matic radioscopy. He has in his library a 
complete collection of the most important 
works on roentgenology. He uses an enor- 
mous static machine of 100 plates. of the 
Toepfer-Holtz system. This he prefers to 
the Snook transformer of five kilowatts, 
with which also he obtains instantaneous 
skiagrams. He uses Albers-Schinberg’s 
focus tube box and chair, and Haenisch’s 
trochoscope. Dr. Hulst ig also radiographer 
to the Butterworth Hospital and the Grand 
Rapids Sanatorium for tuberculosis, In his 
hospital practice he uses a leaden sentry- 
box as a means of protection, but in his 
private laboratory he merely uses an ar- 
rangement of mirrors to watch the action 
of his focus tube. 

The Boston City Hospital has a fine in- 
stallation on the ground floor. I was un- 
fortunately unable to see Dr. Francis Wil- 
liams himself, who is so well known as one 
ef the pioneers in medical roentgenology. 
The radiographic work is done by two as- 
sistant photographers. A very practical 
idea was a long gallery, on the windows of 
which the plates were exposed to view, 
each section of the hospital having its own 
division. For radioscopy Dr. Williams uses 
an enormous static machine, which is hous- 
ed in a separate well-heated room. The 
treatment room was divided into a number 
of well-protected departments. No direct 
method of measurement was used. Of late 
Dr. Williams has given the preference to 
radium rather than to X-rays for radio-the- 
rapeutic treatment. The photographs ex- 
hibited on the walls show the most beauti- 
ful results in cases of epithelioma. In the 
systematically arranged plate catalogues a 
double system of cards enables the director 
to find any given plate with the briefest 
delay. 

During the last week of my stay at New 
York I visited the private institutes of Dr. 
E. W. Caldwell, Dr. L. G. Cole, and Dr. L. 
Jaches. Unfortunately, I had no time to 
visit the New York hospitals. 

Of all the institutes which I have visited, 
including the most renowned in Europe, 
Dr. Caldwell’s holds the first place as re- 
gards the perfection of its technique. I 
have never before seen such a series of 
occipito-frontal views of the skull in which 
the sinuses with all their hollows are given 
with absolutely plastic effect, nor have I 
seen such abdominal pictures in which the 
kidneys on either side are depicted so won- 
derfully, Dr. Caldwell, who was formerly 
an engineer and only took up medicine after 
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he had become a practical roentgenologist, 
has constructed almost all his apparatus in 
his own workshop. His technical inventive 
faculty is wonderful, but unfortunately he 
has not as yet published many of his ideas. 
He uses a Waite-Bartlett high-tension con- 
verter for his production of his current. 

Like all American roentgenolosists, Cald- 
well values stereoscopy very highly. His 
universal stand, which is made of wood and 
at first sight appears somewhat heavy, has 
stereoscopic attachments both for the tube 
and plate. A pressure on an indiarubber 
ball suffices to change the plate and to dis- 
place the focus tube at the same moment. 
The first exposed plate takes the place of 
the second plate, so that only one lead 
screen is required. 

There is also an arrangement for taking 
a stereoscopic picture of the teeth and up- 
per jaw. A glass tube containing a small 
celluloid capsule is introduced into the 
mouth. By a pull on a string the first film 
disappears into the tube and a second takes 
its place. The most beautiful part of the 
arrangement is the mounting of the film, 
so that none of its edges are covered. 

Dr. Caldwell differs from most authorities 
as to the distance of the displacement of 
the focus tube in stereoscopic Roentgeno- 
graphy. Snook asserts that the focus-skin 
should be always the same, namely, thirty- 
nve centimeters and the stereoscopic dis- 
placement six and one-half centimeters. 
Caldwell, on the other hand, is of opinion— 
an opinion with which we agree—that for 
the same distance the smaller the object 
the greater should be the focus displace- 
ment, or what comes to the same thing, 
with larger bodies the focus-skin distance 
should be increased. 

Another very practical addition to Cald- 
well’s stand is a scale on which can be read 
any displacement of the focus tube, the fo- 
cus-plate distance, and the angle of rota- 
oe when the patient is in the oblique posi- 
tion. 

Among the various apparatus I must men- 
tion one for correct fixation of the patient 
in the examination of the nasal cavities. 
The patient lies on his back, and the head 
is held by a movable clamp which by means 
of a screen permits of adjustment of the 
head in all three directions. In taking the 
sinuses it ig necessary to avoid the projec- 
tion of the horizontal plate of the frontal 
bone on the frontal sinuses, as also that of 
the petrous bone on the antrum of High- 
more, and the basilar process of the occi- 
put on the ethmoid cells. To avoid this 
Caldwell recommends the following posi- 
tion. The focus-plate distance should be 
eighteen inches, and the normal ray should 
pass in the median plane through the gla- 
bella, making an angle of twenty-five de- 
grees wiin the base of the skull, as deter- 
mined by the glabella and the external 
meatus. He uses a short exposure with a 
hard tube whose vacuum and illumination 
he watches carefully during the exposure 
by means of a barium screen laid on the 
photographic plate. 

Those of our readers who use an osmo- 
regulator will be interested in an arrange- 
ment by which the regeneration of the tube 
may be carried out from the protection of 
the lead sentry-box. A tiny spirit lamp is 
attached to the palladium tube of the focus 
bulb, and this is tilted so as to come in con- 
tact with the osmo-regulator by means of 
an indiarubber tube and ball. The lamp 
lights itself from the sparking of the cir- 
cuit, and when the ball is released it is 
tilted back again by a spring under a metal 
hood which extinguishes it. 

I was greatly surprised to find Caldwell 
an opponent of the tube diaphragm, which 
he considers useless. He has interested 
himself for some time in an apparatus for 
stereoscopic Roentgenography, and was the 
first to use a bicathodal tube for this pur- 


pose. 


THE COST OF POWER. 


DISCUSSION AT JOINT MEETING OF ELEC- 
TRICAL AND MECHANICAL ENGINEERS. 


On March 10, a joint meeting of 
the American Institute of Electrical 
Engineers and the American Society 
of Mechanical Engineers was held in 
New York City, the subject for dis- 
cussion being the cost of power. 

The meeting was called to order by 
Presideft Meier of the Mechanical 
Engineers, who called attention to 
the proposed New York legislation to 
license engineers, and to the united 
opposition of the engineering societies. 

Secretary Pope of the Electrical En- 
gineers made some announcements, 
including a list of the nominees who 
had been placed on the Directors’ 
ticket, as follows: for president, Gano 
Dunn, 993, Ralph D. Mershon, 590; 
for vice-presidents, D. B. Rushmore, 
536, C. W. Stone, 499, W. G. Carlton, 
399: for managers, F. S. Hunting, 340, 
Farley Osgood, 245, N. W. Storer, 155, 
W. S. Lee, 109; for treasurer, G. A. 
Hamilton, 1294; for secretary, Ralph 
W. Pope, 1309. | 

President D. C. Jackson introduced 
the speakers, first calling attention to 
the importance of the subject under 
discussion and the diversity of views 
regarding it: The first paper was by 
John C. Parker and was entitled 
‘Comments on Fixed Costs in Indus- 
trial Power Plants.” An abstract fol- 


lows. 
FIXED COSTS IN INDUSTRIAL POWER 


' PLANTS. 


Mr, Parker’s paper takes up several feat- 
ures of isolated-plant costs that bear no 
close relation to energy output. Of the fixed 
costs, the original investment is generally 
recognized by cwners cf plants, but a sur- 
prisingly large number of them include in 
this only the purchase cost of the machin- 
ery, neglecting entirely the cost of real 
estate, buildings, freightage and teaming, 
supervision of construction, and in some in- 
stances even labor of installation. The cost 
of insurance is sometimes overlooked in 
pre-estimating power cost. The interest on 
borrowed money for the installation of the 
plant is frequently underestimated. Many 
absurd ideas are held as to depreciation. 
Mr. Parker is in favor of taking different 
rates of depreciation for the different parts 
of plant equipment instead of an average 
rate. Obsolescence is not so important a 
charge in isolated as in central power plants. 
Supervision of the private plant is required 
and should be charged for. A fair profit on 
the plant investment should be charged 
against the power plant to correspond to 
the increased income that a similar invest- 
ment in the main business of the enterprise 
would have secured. In an appendix to this 
paper Mr. Parker explains the meaning of 
marginal principle, showing that beyond a 
certain point a further investment may 
cause an actual burden on the project. In 
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another appendix he gives some formulas 
for taking care of amortization. In the 
final appendix he gives comparative data 
for fixed costs on a plant where these 
amounted to over twenty-three per cent of 
the original investment. He also contrasts 
the total annual isolated-plant charges with 
those resulting from the purchase of central- 
station power and operation of only a heat- 
ing plant; the latter gives a saving of about 
twenty-two per cent. In another plant using 
a producer-gas equipment he finds the fixed 
charges to be twenty-five per cent of the in- 
vestment and that central-station power 
would have been over fifty per cent Cheaper. 


This was followed by a paper by 
Aldis E. Hibner on 


COST OF INDUSTRIAL POWER. 


Mr. Hibner makes some pertinent com- 
parisons in his paper between the cost of 
isolated-plant power and central-station 
power. Manufacturers chronically overesti- 
mate the ratio of the power cost to the to- 
tal cost of manufacture of their products; 
in many instances this is not more than 
two per cent. Those that have isolated 
plants generally underestimate the actual 
cost of their operation and maintenance. 
The manufacturer is frequently imposed on 
to put in an isolated plant by an unscrupu- 
lous salesman or unprofessional engineer, 
without giving proper consideration to the 
economy of central-station power. Before 
deciding on an isolated plant, the invest- 
ment charges, the operating charges and 
the cost of heating by exhaust steam, must 
be duly weighed. The author shows a typ- 
ical example of a shoe factory, giving in 
some detail the various estimated costs of 
a plain heating plant, a combined steam 
heating and power plant, and a gas-producer 
plant with a heating auxiliary. The last 
combination was found to be the most ex- 
pensive, the steam plant next and the plain 
heating plant with central-station power the 
cheapest in the end. Conditions vary, how- 
ever, and in some instances (with a heavy 
demand for steam) the steam plant would 
be the cheapest. In each case all the con- 
ditions must be considered. 


A paper entitled ‘‘Notes on the Cost 
of Electrical Energy’’ was then read 
by John C. Parker, this paper hav- 
ing been prepared for the American 
Society of Mechanical Engineers. 


COST OF ELECTRICAL ENERGY. 


In this paper Mr. Parker makes a brief 
analysis of the cost of producing electrical 
energy, showing how it is based on three 
factors, a service charge, a demand charge, 
and an energy charge. An important bear- 
ing on the costs is the load-factor of the 
plant supplied. The diversity-factor enables 
a central station to supply non-coincident 
peak loads greatly in excess of what would 
be possible with only one class of service. 
Seasonal diversity should be encouraged, 
particularly heavy loads in summer, which 
might well be done by a reduced demand 
charge. Similar treatment should be ac- 
corded to consumers whose load is distinc- 
tively of an off-peak character. For equal 
costs of electric power by an isolated plant 
or a central station, the latter should cer- 
tainly be preferred because of the reliabil- 
ity of the service, excellent voltage regula- 
tion, availability 8,760 hours per year, etc. 
In considering the use of exhaust steam 
from an isolated pewer plant for heating, 
it should be remembered that the maximum 
heating demand is seldom coincident with 
the maximum power demand and that the 
resulting economy of the arrangement is 
not what is anticipated. In an addendum 
Mr. Parker gives a series of typical load 
curves to show non-coincidence of peak 
loads and relation between summer and 
winter load curves. 
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N. T. Wilcox, chairman of the In- 
dustrial Power Committee of the In- 
stitute, then took the chair and opened 
the discussion by calling attention to 
the widespread lack of knowledge con- 
cerning power costs in industrial es- 
tablishments and even in many cen- 
tral stations. 

P. R. Moses criticized Mr. Parker’s 
items of costs, and considered those 
items exaggerated which referred to 
interest on investment, taxation, in- 
surance, rental of space, and inital 
cost of steam engines. The resultant 
cost of power was therefore also ex- 
aggerated. 

D. B. Rushmore said that other 
things besides cost had to be consid- 
ered in choosing the source of power 
for industrial establishments. Among 
these is continuity of service. Water 
power plants have been lacking in this 
requisite, but conditions are now 
greatly improved, and the superiority 
of electric drive points to a larger util- 
ization of water power in the East. 

R. P. Bolton agreed with the gen- 
eral conclusions of Mr. Parker, and 
substantiated his allowance for in- 
surance. He considered the rate of 
compound interest used for the amort- 
ization of depreciation too high. He 
thought the load-factor used by Mr. 
Hibner too high. Results depend 
more upon the load-factor than upon 
anything else. The use of exhaust 
steam for heating is important, but 


the conditions vary exceedingly in . 


different installations. 

Arthur Williams critieized some of 
the elements of cost used by both 
authors. He thought larger deprecia- 
tion should be allowed on _ gas-pro- 
ducer plants. He knew of no plant 
where a sum was yearly laid aside for 
depreciation and permitted to draw 
interest. He preferred an allowance 
of 7.5 per cent for depreciation i 
place of Mr. Parker’s 2.63 per cent. 
A third element of depreciation, 12 
addition to obsolescence and physica 
life, is the imminence of competing 
power at a cost not exceeding the cost 
of operating the private plant. De- 
preciation is then complete. Correct- 
ing Mr. Parker’s figures, he arrives 
at seven cents per kilowatt-hour. He 
agreed with Mr. Bolton that engineers 
should estimate without regard to ul- 
timate outcome, and if after designing 
a plant and estimating its cost, 1t 15 
found best not to install it, the eš- 
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penditure of time and money should 
not be lost to the engineer. As re- 
gards operating cost, preliminary es- 
timates allow 6 or 7 pounds of coal 
per kilowatt-hour, while actual figures 
from private plants, under working 
conditions, are about 15 pounds per 
kilowatt-hour. He gave three exam- 
ples of buildings (office building, hos- 
pital and hotel) where the central sta- 
tion could supply all the power and 
heat required at a lower charge than 
the previous operating costs alone, re- 
gardless of fixed charges. 

Parker H. Kemble thought Mr. Hib- 
ner’s allowance of five per cent for 
profit too low, as inquiry among man- 
ufacturers showed that fifteen per 
cent was nearer the average. This 
figure would bring the cost up to 2.75 
cents. His experience showed ten 
pounds of coal a conservative allow- 
ance. Superintendence should also 
be allowed; and the total cost will be 
over three cents. With the load- 
factor specified, a large central sta- 
tion would contract for three cents. 

H. H. Edgerton cited a typical 

plant of 460-kilowatts capacity where 
the operating cost was 2.1 cents, in- 
terest and depreciation one cent, mak- 
ing a total cost of 3.1 cents per kilo- 
watt-hour. (Pea coal at $4.20 per 
ton.) 
C. M. Ripley stated that the Com- 
monwealth Edison Company operates 
three isolated plants in basements, 
and he thought the same machinery 
could be depended upon by the 
owners of industrial plants. 

George L. Fowler said it was im- 
possible to determine in advance what 
the cost would be. He cited one in- 
stance where the coal consumption 
was 3.3 pounds and another where it 
was 50 pounds per horsepower-hour. 
The yearly cost ran from $20 to $150 
and the average in the town consid- 
ered was $89. 

H. W. Peck discussed the different 
Ways of allowing for depreciation and 
thought that obsolescence applied to 
a private plant, if engaged in com- 
petitive manufacturing. He called at- 
tention also to the fact that the peaks 
of the heating and power loads do 
not coincide, which lessens the econ- 
omy of heating by exhaust steam. 

R. H. Tillman said that every en- 
gineer, whether consulting. central- 
station or operating, should consider 
only giving the investor a plant 
whieh will give the greatest return 


on the investment. Interesting fig- 
ures were given for three plants used 
in manufacturing fertilizer, and a 
hotel plant. 

John H. Norris gave figures show- 
ing the economy of gas-engine oper- 
ation, even in small sizes. Plant No. 
1: 50 horsepower, direct-connected, 
natural gas, 11-hour service 300 days 
per year, load of 15 kilowatts; cost 
is 3.5 cents per kilowatt-hour. Plant 
No. 2: 25 horsepower and 20 horse- 
power, belted, natural gas, 16-hour 
service, full load; 2.0 cents per kilo- 
watt-hour. Plant No.3: 65 horsepower 
and 30 horsepower, illuminating gas 
at 80 cents, factory; 1.9 cents per kil- 
owatt-hour. Plant No. 4: 100-kilowatt 
and 65-kilowatt generators on one en- 
gine, 11-hour service, city gas at 65 
cents; 2.3 cents per kilowatt-hour. 
Plant No. 5: two 175-kilowatt and 
two 65-kilowatt generators, city gas 
at 65 cents; 1.9 cents per kilo- 
watt-hour. Plant No. 6: 40 horse- 
power and two  18-kilowatt sets 
on country estate; 3.3 cents per kilo- 
watt-hour. Plant No. 7: 15 kilowatts 
lighting and storage batteries; 3.8 
cents per killowatt-hour. Plant No.8: 
33-horsepower producer, 28-horsepower 
engine, 24-hour service; 0.9 cents per 
kilowatt-hour. Plant No. 11:400-horse- 
power dounble-acting tandem horizon- 
tal engine direct-connected to 200-ton 
ammonia compressor, 24-hour service, 
Illinois slack coal; 0.46 per horse- 
power-hour. Other producer plants 
gave 0.7, 0.9, 0.96, 0.5, 0.6 cents per 
kilowatt-hour. 

W. S. Timmis gave figures for a 
power plant, consisting of two 150- 
kilowatt, one 100-kilowatt and one 
50-kilowatt generators, all direct-con- 
nected, the larger units to compound 
engines. Cost of plant, including aux- 
iliaries, $38,183; cost per kilowatt. 
$84.85. Cost of operation, including 
interest and depreciation, 4.1 cents 
per kilowatt-hour, with heating of 
building included. If this be de- 
ducted, the cost is 3.2 cents per kilo- 
watt-hour. 

Stonewall Tompkins gave figures 
for the power house of the Coney Is- 
land and Brooklyn Railroad. Ex- 
cluding fixed eharges, the cost is 0.61 
cents per kilowatt-hour at the power 
house, with coal at $1.95 per ton. 
3.56 pounds of coal per kilowatt-hour 
are used. Ineluding§ substation ex- 
pense, the cost delivered to the 
feeders 1s 0.77 cents per kilowatt-hour. 
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F. G. Gasche, R. Tschentseher and 
W. B. Jackson submitted written 
discussion. The former thought that 
allowance for depreciation was usual- 
ly too low. Many industrial power 
plants are obsolete in ten years. Il- 
lustrations were given from steel 
mills. A charge should also be made 
for spare units. A mistake is often 
made in selecting too large units. The 
interest on amortization fund should 
be taken much lower than by Mr. 
Parker. Mr. Tschentscher discussed 
fixed charges and their relative im- 
portance to operating charges and 
also depreciation. Mr. Jackson dis- 
cussed the various elements entering 
into cost and the difficulty of determ- 
ining them. It is seldom that a mill 
superintendent knows how much power 
he is using. 

Mr. Parker then closed the discus- 
sion and the meeting adjourned. 

_——>--o_—_—_—- 
Crossing the St. Lawrence with High- 
Tension Lines. 

The high-tension transmission lines of 
the Canadian Light & Power Company 
are to extend from St. Timothee, Que., 
to Montreal, a distance of about twenty- 
six miles. With the exception of cer- 
tain points where greater height is re- 
quired, these lines, consisting of eight 
cables, are to be carried on steel towers 
fifty-two feet high, spaced at intervals of 
500 feet. The crossing at the St. Law- 
rence River was, by necessity, one of 
these special points. The river at this 
point is about 3,400 feet wide, the water 
at its deepest point being about thirty 
feet deep, with a current of seven to 
nine miles an hour. The crossing was 
made by means of erecting on each 
shore of the river two steel towers ap- 
proximately 130 feet in height, and 
building at the center of the river two 
concrete piers extending about fifteen 
feet above water level, surmounted by a 
steel tower of 150 feet in height. The 
span of the eables from the Caughna- 
waga side to the river piers will be 1,600 
feet, and that from the river tower to 
the Highlands shore approximately 1,800 
feet —The Canadian Engineer. 

ooo 
Toronto Section Meeting. 

The meeting of the Toronto Section, 
National Electric Light Association, 
held on February 27, was devoted to a 
discussion of questions prepared by a 
special committee. President W. W. 
Freeman is expected to address the 
Section on March 29. 
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TYPICAL STEAM POWER PLANTS.—II. 


BY W. B. GUMP. 


Fig. 8 shows the interior view of the 
Fisk Street power station of the Chicago 
Edison Company, in which dry-vacuum 
pumps (of the piston type) are used. In 
this view the steam-driven centrifugal 
circulating pumps are plainly visible. 

Fig. 9 shows a steam-turbine equip- 
ment with a Leblanc jet condenser and 
auxiliaries. This view portrays in a 
striking manner the simplicity of the 
connections and the absence of valves 
and cylinders. The driving power used 
may be either a steam turbine or elec- 
tric motor. On account of the high speed 
required a cylinder engine is not feas- 
ible. 

Cooling Towers—Cooling towers of 
the most common type consist of wooden 
structures of which Fig. 10 is a good 
example. Circulating water, coming 


from the condensers, is distributed over 


the top, and trickles down over a set of 
‘labyrinths composed of slats (screens are 
also used), and is collected in the basin 


below, to be returned to the condensers. 


The expense of a tower of this kind is 
comparatively small, and it gives good 
results. Its greatest disadvantage is the 
amount of space required. In this re- 
spect fan towers are superior. The chief 
objection to the latter type is the neces- 
sity of running fans continuously. This 
increases the maintenance, and in the 
event of an interruption to the fan in- 
terferes with the operation of the plant. 
Where space is limited, however, the fan 
type is generally to be favored. 

Water Purification.—In order to pre- 
vent corrosion and incrustation in boil- 
ers, and in condensers as well, a number 
of methods of water purification nave 
been devised. The fundamental process 
involved in practically all of the schemes 
used consists essentially of a series of 


filtering tanks or compartments Dy 
means of which scale-forming material 
is eliminated, before being allowed to 
pass to the boilers. 

A water-purification plant is generally 
a costly adjunct, and its practicability in 
a particular case can be settled only by 
carefully investigating the local environ- 
ment. A power plant which is lo- 
cated within close reach of an 
abundant supply of circulating water, 
and can operate condensing, is warrant- 
ed in having a purification plant, if the 
boiler water is unfit for use without 
treatment. In this case the normal 
amount of water to be purified will con- 


Steam-Plant Foundations.—Having 
seleeted the mechanical appliances which 
go to make up the typical steam-power 
plant, it is well to turn our attention 
to the matter of housing this apparatus, 
beginning with the foundation. The 
subject of power-plant foundations is 
indeed a broad one, and it is so inter- 
woven with the other features of a plant, 
that its treatment here must of neces- 
sity be brief. 

The advantage of locating a steam- 
power plant on a water-front is too well 
known to require any comment. The 
chief factor often tending to annihilate 
this advantage, when other factors are 


FIG. &.—FISK STREET POWER HOUSE, 


stitute merely the make-up water which 
is small in quantity compared to that 
of a similar plant operating against 
atmospheric pressure. 

A good example of the case just cited 
is to be seen at Redondo, Cal., where the 
power plant of the Pacific Light & Pow- 
er Company utilizes ocean water for the 
surface condensers, and employs a puri- 
fier to handle hoiler-feed water, which 
is of a bad quality. 

The cost of water-purification plants 
varies between $1.50 and $6.00 per horse- 
power, depending upon the size of the 
Station, and the operating requirements. 


COMMONWEALTH EDISON COMPANY. 


favorable, is the cost of construction. 
However, it is a question of first cost. 
and not of maintenance, since the strut- 
ture may be regarded as permanent. 
With the plant at some remote point the 
cost of boiler and circulating water may 
be excessive, thus increasing the cost of 
operation to a prohibitive value, while 
the cost of transportation of fuel and 
supplies may also be unfavorabie. 

Where the river, lake or ocean is navi- 
gable for fuel transportation to points 
within reach of the proposed site, the 
cost of foundations is generally justi- 
fied. 
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The nature of foundations for steam- 
power plants varies widely, and de- 
pends almost entirely upon local sur- 
roundings. In every case, however, 
deep footings are necessary. This is true 
even of plants located upon bed rock, 
for the reason that the basement with 
its columns and tunnels, as well as the 
side walls, require considerable depth he- 
low the main floor, in order to support 
the enormous weights to which the ma- 
terial is subjected. 

The best modern practice demands 
sheet piling for foundations in the vicin- 
ity of water fronts, such as those having 
sand or clay soil, or in the region of 
swamps and marshes. A location upon 
swampy land is rather unusual, and is 
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terioration with its consequent weaken- 
ing is inevitable. The tops should be 
joined permanently and effectively pre- 
vious to a thorough application of con- 
crete upon which the building is to rest. 

It should be stated here that a large 
number of borings are required in cases 
where the nature of the soil is not defi- 
nitely known. These borings should ex- 
tend to a depth of from one hundred to 
several hundred feet, and the samples of 
the strata at different depths must be 
carefully noted in order to provide a 
suitable foundation. 

The Superstructure.—First in import- 


ance in connection with the superstruc- 


ture are the requirements of mechanical 
strength and rigidity; and second, the 


DAT 


turbine may be placed upon any founda- 
tion which is capable of supporting its 
weight. With large reciprocating en- 
gines counterbalancing is not fully real- 
ized and the vibration is dnly partially 
allayed. This is accomplished by means 
of large foundation bolts extending into 
a massive substructure. Thus the cost 
of construction is higher for the re- 
eiprocating plant, and the cost .of erec- 
tion is considerably greater. In addi- 
tion to these disadvantages is the exces- 
sive space taken up in the basement (as 
well as on the main floor), crowding the 
room for piping and auxiliaries. 

The absence of vibration of steam 
turbines is well emphasized in the ‘‘dou- 
ble-deck’’ type of station, where vibra- 


FIG. 10.—COOLING TOWER OF COLORADO SPRINGS ELECTRICAL 
COMPANY. 


FIG. 9.—WESTINGHOUSE STEAM TURBINE WITH LEBLANC 
CONDENSER. 


justified only when other factors out- 


weigh the disadvantages of such a lo- 


cation. 

Concrete piles are rapidly replacing 
wood, on account of their permanency 
and the latitude permissible in molding 
them into almost any desired shape. Pil- 
ing for this purpose must be strongly 
reinforced. The character of the design 
and other details pertaining to this mat- 
ter should be placed in the hands of an 
experienced concrete specialist, who has 
previously been engaged in similar work. 

Wood piles may be used where they 
are permanently moist. Otherwise de- 


architectural qualities which bring about 
harmony in the design, and present a 
pleasing appearance throughout. 

The ideal foundations for the machin- 
ery, and for the building respectively, 
are so related that vibration is entirely 
absent. This clearly calls for massive 
construction and the use of material of 
first quality. 

Respecting the question of vibration, 
it is evident that the adoption of recip- 
rocating engines demands more rugged 
construction than is required by steam 
turbines. The advantage of the turbine 
in this respect is well defined. A steam 


tion on the second floor is not to be tol- 
erated. 

The floors should be designed with 
a view of carrying the heaviest single 
piece of apparatus at any point remote 
from the machinery foundations. The 
usual construction is an arched floor 
using heavy I-beams. and steel, or re- 
inforeed-concrete columns. Under fa- 
vorable conditions, concrete beams are 
practicable, but this construction is not 
usually suitable for floors which contain 
a large number of openings, and are 
more or less cut up. It must be remem- 
bered that conerete beams require a large 
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amount of space, and in basements this 
decreases head room which as a rule is 
exceedingly valuable. In fact, the ten- 
dency in the majority of stations is to 
crowd the basement to an extent which 
hampers operation, preventing accessibil- 
ity to auxiliary appliances, and causing 
congestion of electric cables, switches 
and the like; thus promoting inefficien- 
cy and increasing the fire hazard; not to 
mention the continual danger to which 
the station attendants are exposed. 

Light and Ventilation —The question 
of providing light and ventilation in a 
steam-power plant involves difficulties 
which are not generally appreciated at 
the outset. The chief perplexities which 
present themselves in the way of pro- 
viding natural light are due chiefly to 
the clash between the space occupied by 
the windows, and that demanded by sta- 
tion apparatus. The window spacing 
must necessarily be symmetrical, while 
the electrical or mechanical appliances 
should be arranged in a manner most 
convenient for operation. The spacing 
most suitable to operating requirements 
seldom corresponds to the spacing of the 
window openings. | 

There are several ways of overcoming 
the above-mentioned difficulties. One 
is to provide high and spacious windows 
regardless of symmetry with station ap- 
paratus, permitting the latter to be 
where the electrical or mechanical re- 
quirements place it. Another scheme is 
to construct a high operating gallery 
containing only the main switchboard, 
and locate all large apparatus, such as 
switches and bus structures, in the base- 
ment, or in a separate room. It will gen- 
erally be found that one of these plans 
is feasible, and in a plant where one wall 
ìs completely unobstructed from with- 
out, the first method is almost certain to 
satisfy the local conditions, since it per- 
mits a great variety of arrangements 
within the station, without seriously op- 
posing the effect of the windows. 

In some power houses the windows in 
the end walls are depended upon for 
daylight. The side walls are blank pan- 
cled. Here the controlling switchboard, 
high-tension switch structures, and sim- 
ilar aparatus are completely removed 
from the generating room. affording 
maximum illumination. 

If the walls and floor are of a light 
color, either white or a color approach- 
ing it, the illuminating effect is greatlv 
augmented. This ean be taken advan- 
tage of very profitably in plants where 
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tie number of windows must be re- 
stricted. In plants of this kind there ìs 
a good opportunity to add adornments 
such as white-tile floors and wainscot- 
ing which greatly improve the appear- 
ance, while adding to the illumination. 

It may ve said in concluding this topic 
that the interior finish of a power sta- 
tion deserves a great deal more atten- 
tion than is usually given to it. Ameri 
can practice seems to stand for utility 
at the expense of practically all that re- 
lates to the esthetic side. When it is con- 
sidered that mechanical engineering is 
one of the arts, it is lamentable that the 
features which go to make up the finish- 
ing touches of a work so important as 
a power station are partially or wholly 
lacking. 

The problem of artificial illumination 
is not usually serious, and ean be easily 
worked ont for almost any layout of 
station spoaratus. Arc lamps are desira- 
ble in iarge stations, for overhead il- 
lumination of the generator recm, but 
concentration of light at any one point 
should be avoided. The ideai lighting 
system is cne in which the light is dif- 
fused thronghout, and does not cast dark 
shadows. Where are lighting is used, 
the location of the lamps must be well 
chosen, and the number of lamps limit- 
ed. Otherwise the effect desired will ve 
diminished, or entirely destroved. 

Ventilation in a steam-power plant is 
often neglected, and more especially the 
boiler room than the engine room. ‘The 
latter also is sadly slighted in many in- 
stances. It will be noticed in lig. 1 
that both the boiler room and enzine 
room provid. outlets for the heat at 
the louvres above This form of con- 
struction is quite common, and it affords 
ample provision for proper ventilafion 
when the design is made to accord with 
the requirements. Climatie conditions 
will have considerable influence upon 
the character of design to be adopted. 
For example, in Southern California the 
roof structure for a power station need 
be only sufficient for a covering. The 
wind load to be reckoned with is small. 
There is no snow load to be considered. 
Therefore there remain but two ele- 
ments: the weight. of roof necessary for 
a covering, and the weight of trusses re- 
quired for supporting. The louvres 
may have permanently constructed open- 
ings where the change of temperature 
IS comparatively small, and the only 
storm weather is rain. In cold climates 
where snow storms are frequent in win- 
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ter ,and the summers are warm the out- 
lets are generally arranged with movable 
windows which swing and may be man- 
ipulated from below, offering both light 
and ventilation. Ventilators in the form 
cf metal hoods are very effective for 
controlling the outlet of heat. 

The quantity of heat in the generator 
room will be from three to ten per cent 
of the generated output. The daily av- 
erage will of course depend upon the 
load-factor. It is therefore evident that 
in a steam-power plant the problem is to 
dispose of the heat generated, and is a 
question of cooling, and not heating the 
plant. 

Unlike a hydroelectric plant a steam 
plant generates heat from two sources: 
the steam side (the' prime movers and 
accessories) and the electrical side. If 
this heat is allowed to accumulate it be- 
comes almost intolerable for those work- 
ing in the plant, even in the cold winter 
months. 

The hydroelectric plant is operated by 
prime movers of a diversely different 
sort. In cold weather, particularly, the 
wheel cases and penstocks absorb the 
heat, and decrease the total heat far be- 
low that of a steam plant of similar out- 
put. The problem with the hydroelec- 
tric plant is to retain the heat rather 
than to eliminate it, when heating of 
the building is required. 

Switches and Bus Structures.—For 
both small and medium-size plants the 
arrangement of switches and bus strut- 
tures shown in Fig. 1 is good practice. 
Oil switches require continual care, and 
should be placed where they are accessi- 
ble for inspection and repairs. The bus 
structure may well be placed in the bast- 
ment and out of view. since it has po 
moving parts, and requires but very Ùt- 
tle inspection. With the operating gal- 
lery above the switches and the bus 
structure immediately below, the wiring 
is direct, and simple to construct, and its 
compactness affords convenience in oper- 
ating. ; 

The variety of arrangements afforded 
in combining switches with bus stmt- 
tures is far too extensive to lend itself 
to further treatment here. 

Instrument Tra nsformers.—Potential 
transformers may be placed above or 
below the bus structure, so long as they 
are accessible and are segregated from 
other apparatus. 

Current transformers (as before men- 
tioned) should be located as close to the 
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instruments as possible, to avoid long 
leads, and the likelihood of becoming 
deranged. _ These transformers should 
in all instanees be placed in separate 
cells or compartments, and the instru- 
ment wiring to them should be lead 
through unexposed conduit. The same 
construction: -applies to potential trans- 
formers. 

Power Transformers.—The location of 
power transformers was touched upon 
in a fomer chapter. The remarks ap- 
plied more particularly to hydroelectric 
plants than to steam-electic plants. The 
type most common is the oil-insulated, 
water-cooled. 

In large plants complete segregation 
of the transformers from all other ap- 
paratus is recommended. They may all 
be located in a separate room or build- 
ing adjacent to the generating room, or 
may be contained in individual compart- 
ments on the main floor. Due consider- 
ation must be given to facilities for re- 
moving the transformers, without inter- 
ference with neighboring apparatus. 
This may be done in one of two ways: 
(a) By means of a transfer truck. (b) 
By means of a crane. The advantage 
of the first scheme is that a crane may 
be eliminated, which reduces the head 
room below that required by the second 
method. © | 

Where cooling water is limited a cool- 
ing tower is required. However, if the 
condensing plant utilizes a cooling tow- 
er, it may be practicable to combine this 
with the transformer cooling water in- 
stead of constructing a separate cooling 
system. 

Field Rheostats.—Generator-field rhe- 
ostats require considerable space, and 
are capable of evolving a large quantity 
of heat. These two conditions should he 
kept in mind, and proper provision made 
to accommodate them. i 

Where these rheostats can be located 
directly under the operating gallery, and 
can be manipulated by hand, this method 
is superior to remote control, since it is 
cheaper and simpler than the method 
empleying motor-operated face plates. 

Potential Regulators. —Potential regu- 
lators are required in steam-electric 
plants which employ a large number of 
local low-tension feeders whieh demand 
a constant voltage, such as is required on 
lighting cireuits. Railway power plants 
do not contain potential regulators un- 
less a portion of the load is distributed 
to a lghting or other constant-potential 
system in the vicinity of the plant. , In 


plants using potential regulators it wiil 
generally be found convenient to locate 
them on the main floor, where it is handy 
to inspect their working, and give them 
immediate attention in case of trouble. 
There are numerous cases, however. 
where it is expedient to install these 
regulators below. Such procedure is fol- 
lowed where a large number of regula- 


- tors is required, and the cable runs are 


apt to interfere with other appliances if 
these regulators are on the main floor. 

Wiring and Cable Runs.—While a 
number of the chief items relating to 
power-station wiring were taken up be- 
fore, it may be stated that so important 
a subject cannot be emphasized too 
strongly. However, the object here is 
to mention only the general features 
which relate to steam-electric plants. 

Due to the fact that a steam-power 
plant generates a greater quantity of 
heat than a hydroelectric plant of the 
same rated capacity, the problem of 
maintaining a safe temperature on the 
electrical apparatus is serious. Hence, 
wiring tunnels and ducts should be lo- 
cated in places which may be kept as 
cool as possible, and where artificial 
ventilation is desirable it should be pro- 
vided in a manner suitable to the spe- 
cific operating conditions to be met. 

It is a notable fact that the typical 
hydroelectric plant (which generates 
the lesser quantity of heat) is generally 
free from congested wiring or cramping 
of electrical apparatus, while the steam 
plant is often crowded far beyond a rea- 
sonable limit, and becomes overburdened 
with a complex system of wiring due te 
extensions which have not been given 
proper consideration. The final result 
is serious interference between steam and 
electrical apparatus which is quite apt 
to end in disaster. 

The future demands of a steam- 
power development are likely, as a rule, 
to involve more uncertainty than is the 
case with hydroelectric development, 
in which the design as a whole is quite 
definitely planned at its inception. This 
being true, it is to be deplored that so 
many steam-power projects are slighted 
with respect to ultimate harmony in de- 
sign, especially with reference to the 
space alotted to new apparatus. 

(To be continued.) 


[Ep1Tor’s Notr.—This important series 
of articles was begun in the ELECTRICAL 
REVIEW AND WESTERN ELECTRICIAN, Sep- 
tember 3, 1910, and will cover all points of 
design. The remaining chapters will con- 
sider Hydroelectric Plants, Contracts and 
Specifications, Organization and Finance.] 
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Corrosion of Condenser Tubes. 

A committee has been appointed by 
the English Institute of Metals to ìn- 
vestigate the causes of corrosion of con- 
denser tubes. Serious losses are con- 
tinually arising from the rapid wast- 
ing of condenser tubing, and, indeed, 
the suggestion has been made in some 
quarters that iron tubes should be used, 
and the construction of the condenser 
turned over to the boiler-maker. Whilst 
in some cases the origin of the trouble 
is easily detected, a vast number must 
be included in the unsatisfactory cate- 
gory of ‘‘mysterious.’’ So far mere 
chemical analysis has not sufficed to dis- 
tinguish with certainty a tube which 
will prove satisfactory in practice, and, 
indeed, instances are many in which 
tubes having shown excellent resistance 
to corrosion in one locality have rap- 
idly given out when the ship has 
changed station, and water of a some- 
what different character has in conse- 
quence been supplied to the circulating 
pump. The tendency to adopt thinner 
tubes, and thus reduce the weight of 
the condenser, has aggravated the trou- 
ble, and, as matters stand, the existing 
lacune in our knowledge as to the 
causes and cure of corrosion involve 
heavy annual losses. The subject is, in 
fact, quite as important to commerce 
and engineering as it is of interest on 
the purely scientific side. Undoubt- 
edly, much important work has already 
heen accomplished, and the electrolytio 
theory of corrosion has provided an im- 
portant clue, which, if followed up, 
will almost certainly lead to conelu- 
sions of the greatest practical impor- 
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———_o--oe____-- 
Special Illumination for the Corona. 
tion. 


Arrangements are already being 
made in many English cities, particu- 
larly London, to produce some strik- 
ingly beautiful effects in special illu- 
mination in honor of the coronation of 
King George V. Naturally this will be 
almost exclusively electric lighting. 

a Sete eet ae 
Western Electric Company. 

The business of the Western Electrie 
Company for February is twenty per 
cent larger than for the same month in 
1910, and is a record for that month. 
On the basis of the first two months of 
the year, gross sales for 1911 should he 
about $71,000,000, setting a new high 


record. 
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INCREASING USE OF DIMMERS. 


PARTICULARLY ADAPTED FOR USE IN THE- 
ATERS, HALLS AND CHURCHES. 


During the past year or so a great 
deal of attention has been paid to the 
subject of illuminating engineering 
with results that have so far been very 
encouraging. Many advances have 
been made in the types of lamps, re- 
flectors and arrangements of illuminat- 
ing systems. 

Besides the problem of securing the 
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FIG. 1.—OLD-STYLE DIMMER. 


most pleasing effects, proper distribu- 
tion, ete., there is also the problem of 
getting variations in the intensity of 
illumination which is very desirable in 
many cases. This subject has been con- 
fined formerly to the large theaters 
and halls of the larger cities, but re- 
cently the advantageous results secured 
by subtle lighting effects, obtained 
through the control of diminishing and 
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increasing the brilliancy of the lights, 
have been recognized more generally. 

The small theaters, many of which 
are springing up in all parts of the 
country, churches, fraternal temples, au- 
ditoriunis, halls, etc.,.offer a wide field 
for the use of dimming equipments in 
connection with the lighting systems. 
Before the universal application of 
electricity for the illumination of the- 
aters, gas was used and the variations 
in brilliancy were secured by means of 
turning a valve. But this method did 
not allow of many combinations, such 
as dimming of some portions and 
brightening of others, etc., and the gas 
was dangerous from a fire-hazard 
standpoint due to the open flame. 

Early electric stage lighting was not 
much better because the variations in 
illumination were secured by cutting 
in and out various lamps, each lamp 
either giving its total candlepower or 
else being totally extinguished. Grad- 
ual dimming or brightening of the illu- 
mination of the stage was impossible, 
such effects as sunset being made in 
several successive steps, not exactly 
like the gradual decrease of light in a 
rea] sunset. 

The dimmer was soon devised con- 
sisting of resistances which were made 
up into units inserted in series with the 
lighting circuits. First practice was to 
use large units placing between 100 and 
150 lamps on the same circuit. An old- 
time bank of iron-clad dimmers is 
shown in Fig. 1. A large number of 
lamps on a circuit does not allow of the 


best effects so that during recent years 


dimmer plates have been made in smal!- 
er individual capacities and fewer 
lainps are placed on each circuit so 
that a much finer control of the varia- 
tions m illumination is possible and 
realistic effects can be produced. 

One common type of dimmer plate 
widely used is capable of controlling 
any specified number of sixteen-candle- 
power ordinary carbon-filament lamps 
from one to fifty per plate. There 
are now, also, dimmers made especially 
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for use with tungsten lamps and small 


plates- for use in residences. The re- 
sistance dimmer can be used on either 
alternating current or direct current 
and though there is a small loss in this 
method, such convenience is provided 
that this overcomes all objections 
Dimmer banks for theaters or for 
controlling any large number of lamps 
consist of numbers of dimmer plates 
which are assembled for convenience 
in groups or rows. The method of op- 
erating can be by means of individual 
levers for each plate with a master 
lever for a group or by both these 
methods. The master lever allows con- 
trol of numbers of plates in unison s0 


FIG. 2.-WHEEL DRIVE FOR DIMMER BANK. 


that all lights of a certain kind, in cer- 
tain locations, or of certain colors Can 
be dimmed or brightened together. 
Non-interlocking dimmers do not al- 
low this; each must be operated sep- 
arately. 

When a dimmer is desired simply 
for the purpose of controlling a num- 
ber of separate lighting circuits al 
equipped with uncolored lamps as 1? a 
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small hall, church, ete., the non-inter- 
locking type of dimmer, in which each 
plate is individually operated by its 
lever, is satisfactory. But where va- 
ried and extensive lighting effects are 
desired interlocking dimmers enable 
the securing of gradual changes and 
blendings. For instance, if it is de- 
sired to partially brighten the lights 
or sections of lamps of the same color, 
mS and after a few moments bring all 

; lamps-of that color up to normal can- 
dlepower, the interlocking dimmers will 
readily accomplish this in the following 
manner: First the individual plate 
TEN levers are operated to brighten the 
roe lamps desired, then when the others 
ZM should be brightened, the master lever 
ie operates all plates except those first 
7o operated ; these will not be interlocked. 
ee But when the master lever brings all 
aie the second set of plates to the same po- 
W sition as the first, the entire number 
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FIG. 3.—PORTABLE DIMMER. 


will from there on be operated together 
by means of the master lever. 

Still another refinement is sometimes 
added, that of wheel drive as illustrated 
in Fig. 2. This makes it possible to 
dim some lamps and brighten others at 
the same time. The wheel drive also 
gives a slow smooth motion and gives 
variations by almost imperceptible de- 
grees. 
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In an equipment such as shown in 
Fig. 2, there are single-plate levers, 
levers for the control of any row, a 
master lever for all rows and the wheel 
drive. Turning the handle of any 
lever throws the plate or row into or 
out of interlock. 

For some classes of work special 
dimming apparatus is built in which 
ordinary dimmer plates or units are 
not used. Resistance plates and other 
resistance units are used with special 
means for cutting these resistances in 
and ont of circuit in desired steps. 

Dimmer plates are used to the great- 
est extent as they are standard devices 
and are least expensive. Also the 
methods of arranging in groups and in- 
stalling have been carefully worked 


out. These plates are sometimes ar- 


‘ranged for mounting on front of a 


switchboard and also for mounting in 
rear of board, in which case the operat- 
ing levers alone are mounted on the 
front of the board for operation. Spe- 
cial arrangements are also used in 
some installations, such as wall mount- 
ing, foor mounting, ete. 

The ‘‘Simplicity’’ dimmer plate 
shown in Fig. 4 consists of a circular 
pieee of soapstone on which the resis- 


FIG. 4.—SIMPLICITY DIMMER PLATE. 


tance, contact segments and terminals 
are mounted. The resistance is in- 
closed by a moisture-proof and fire- 
proof special cement and the unit en- 
tirely incased in an enameled cast-iron 
cover. The contact lever is operated 
by a rigid driving rod making success- 
ive contacts with the segments. 
Portable dimmers are sometimes car- 
ried by large theatrical companies 
where the illuminating and scenic ef- 
fects are vitally important in the pre- 
sentation. Fig. 3 shows a_ portable 
dimmer made up of four sections to 
facilitate shipment, used by the Metro- 
politan Opera Company. These sec- 
tions can be placed in any arrangement 
desired. Fig. 5 shows the large auto- 
matic dimmer board installed in the 
New York Hippodrome. 


591l 


Jt is the church, however, that has, 
up to recent years, received practical- 
ly no attention in regard to illumina- 
tion. Electricity is better adapted than 
any other illuminant to serve the needs 
of religious services and can best be 
made to conform and blend with the 
prevailing styles of church architecture 
and decoration. To this field also is 


the dimmer properly an important ad- . 


juuct. The variations of intensity of 
illumination are just as necessary in 
the church as in the theater. The 
lighting effects as for different occa- 
sions, weddings, funerals, and for dif- 
ferent parts of these and regular serv- 
ices, lend greatly to the impressiveness. 
By varying the resistance in circuit, 
variations in illumination in various 
parts of the chureh at desired intervals 
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FIG. 5.—FRONT OF DIMMER PANELS, NEW 
YORK HIPPODROME. 


can easily be obtained and most appro- 
priate illuminating effeets produced. 

The St. George’s Military Church, at 
Aldershot, England, has recently in- 
stalled dimmers for this purpose and 
now one of the largest churches in this 
country has also installed a remarkably 
elaborate system of illumination and 
dimmer equipment. This church, which 
has been building for a score of vears. 


See ee 
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is the Protestant Episcopal Cathedral 
of St. John the Divine, Morningside 
Heights, New York City. The lighting 
of this church will probably be superior 
to any other in the world. An iru- 
mense dimmer board operated by mo- 
tors made by the Cutler-Hammer Man- 
ufacturing Company has just been in- 
stalled to operate on a 220-110-volt 
three-wire system. This board, shown 
in Fig. 6, consists of six panels of black 
enameled slate, each about eight feet 
high by twenty-five feet wide. Stand- 
ard dimmer plates are not used on this 
apparatus, bnt resistance grids and 
small inclosed-type resistance units are 
used, arranged to give the very finest 
and gradual variations in the brilliancy, 
and causing the lamps to glow and fade 


panel and in parallel cirenit with it, 
will ke placed to control the motor and 
therefore the dimming remotely. This 
control is accomplished by the two re- 
versing solenoids. When one solenoid 
is energized the motor runs in one di- 
rection, slowly varying the candlepow- 
er of the lamps in circuit, while when 
the other solenoid is energized the re- 
verse occurs. The resistance is designed 
for continuous operation. 
—_—__-@—__-___ 
New York Section, Illuminating En- 
gineering Society. 

On the evening of March 9 the New 
York Section of the Illuminating En- 
gineering Society held its regular 
monthly meeting. The meeting place 
was the large new department store of 


FIG. 6.—MOTOR-DRIVEN REMOTE-CONTROLLED DIMMER PANELS IN CATHEDRAL OF ST. 
JOHN THE DIVINE. 


by imperceptible degrees. The devices 
on each of the six panels are a thirty- 
ampere 209-volt switch with fuses of 
the same rating, one flush push-button 
switch, three clapper-type solenoid- 
operated switches for the 220-110-volt 
three-wire mains, two reversing sole- 
noids which carry only the motor-con- 
trol current, and a Watson one-eighth 
hersepower 220-volt motor which drives 
a cross-head by means of a worm wheel 
cutting in and out the dimming resist- 
ance. The resistances are supported 
on the back of the boards and all wire 
used in the back of board connections 
has fire-proof covering. 

Throughout the church push-button 
stations similar to the one on each 


Gimbel Brothers, the electric lighting 
of which formed the topic of a paper 
by Clarence L. Law and Albert J. Mar- 
shall. The attendance at the meeting 
was unusually large, but comparatively 
few of the 200 or so people present 
were connected with the Society. An 
opportunity to inspect the lighting fea- 
tures of the building was afforded. The 
paper was presented and discussed in 
the auditorium on the eighth floor. A 
brief synopsis of the paper, the title of 
which was ‘‘The Lighting of a Large 


Store,’’ is given below. 


Gimbel Brothers’ New York store is one 
of the largest department stores in the 
world. It has ten floors above street level 
and three basements below. The scheme of 
lighting was designed by an engineer con- 
nected with the architects of the building. 


It provided for electric lighting from ceiling 
outlets at about twelve-foot centers, the fix- 
tures being of the single-pendant chain-stem 
type with tungsten lamps inclosed in spheres 
of yellowish-orange tint. Shortly before the 
building was completed and after considera- 
ble work had been done on the fixtures, 
Messrs. Law and Marshall were called upon 
to look over the proposed lighting design. 
This they criticized severely in many re- 
spects, particularly for the lack of efficient 
reflection and for the color of the spheres 
proposed. They made three sets of alterna- 
tive suggestions: the first that the lamps be 
bowl-frosted and provided with prismatic 
intensive reflectors, also that one 250-watt 
be used in place of three 100-watt lamps at 
each of the main-floor outlets; second, that. 
the pendants be provided with clear tung- 
sten lamps and prismatic reflector balls hav- 
ing satin finish on the lower hemispheres; 
third, that each lamp be provided with a. 
prismatic refiector and the whole inclosed 
in a lightly ground glass sphere. As a con- 
siderable part of the lighting equipment had 
been manufactured already it was not feas- 
ible to adopt any of these suggestions com- 
pletely, but some were accepted in part, par- 
ticularly the substitution of ground glass 
balls for the yellowish-tinted ones, and the 
use of single lamps therein. The gist of the 
report made by Messrs. Law and Marshall 
is given in their paper, which is accompat- 
ied by some sixty illustrations and many ta- 
bles of data and test results. The electrical 
supply of the building is from the central- 
station system of the New York Edison Com- 
pany, which installed.a substation in one of 
the sub-basements to supply the total con- 
nected load of about 10,000 horsepower. On 
completion of the building an extensive ge- 
ries of photometric and {illumination tests 
was ordered by the Edison Company to be 
undertaken under the supervision of the- 
authors. These are summarized in the lat- 
ter part of the paper. 


Owing to the large number of guests 
present at the meeting and the paucity 
of illuminating engineers, the discus- 
sion of the paper and of the lighting 
scheme finally adopted did not cover 
the points involved very thoroughly. 
The main floor of the building appears. 
to be over-lighted, which is probably 
due to the fact that not only is exces- 
sive light used, but that the ceilings, 
walls and pillars are of a clear white. 
Most of the discussion centered around 
this feature, those participating being 
Messrs. Millar, Codman, Ashe, Mac- 
beth, Owens and Stickney. 


—— 


Tungsten Lamps for Circus Lighting. 


The auditorium of Hengler’s Circus- 


at Glasgow, Scotland, is now entirely 
illuminated by means of tungsten 


lamps. In this installation there are 


ten 1,000-watt, nine 400-watt, two 100- 


watt, twenty-five fiftv-five-watt and 140° 


thirty-two-watt Osram lamps. 
e 
Thousand-Candlepower Tungsten 
Street Lamps. 


In Torquay, England, a number of 


ave 


1,000-candlepower tungsten lamps h i 


been installed for street lighting ê? 
are said to give excellent results. 
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TELEGRAPH REPEATERS. 


BY H. P. CLAUSEN. 


In studying the operation and cir- 
cuit connections of telegraph repeaters, 
the circuit designer always finds it of 
great interest to thoroughly understand 
the operation of such repeaters as the 
Milliken, Ghegan, Weiny-Phillips, and 
other types which have, from time to 
time, made their appearance. 

It is not the writer’s intention to 
discuss the whys, wherefores and hows 
of telegraph repeaters in general, but, 
rather, to consider three types of re- 
peaters with which he has made some 
experiments and found to operate quite 
successfully. The simplicity of the ar- 
rangements is among their chief ad- 


vantages. Ordinary relays such as are 
used in telephone exchanges can be con- 
nected to operate quite successfully. 
In the standard forms of telegraph 
repeaters we generally find quite an 
imposing array of coils, armatures and 
many ingeniously arranged combina- 
tion movements which require a care- 


ful examination in order to appreciate 


the complexity of their arrangement 


and operation. 


Referring to Fig. 1, this represents a 
type of telegraph repeater in which a 
main battery B is located at an inter- 
mediate point upon a circuit connect- 
ing to the E and W wires. The coils 
(", C?, belonging to the W terminus of 
the line are so placed upon the relay 
structure that both windings indepen- 
dently control the armature A’. Such 
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an 


IRELESS. 


a relay is shown by Fig. 2, where the 
two windings are shown in their proper 
relative positions towards the armature. 
The Æ wire is similarly equipped with 
the relay ER. A battery D, compris- 
ing a few cells, delivering, say, current 
at about six volts, is supplied for the 


purpose specified below. 


Let us assume that that the circuit 


has been connected to the E and W 
terminals of the telegraph line and that 
the battery B consists of a suitable num- 
ber of cells. With both the E and W 
terminal circuits closed, current passes 
from battery B over the line E, through 
the A’ armature to the A? front con- 
tact, and from there through to the 
winding C*. This results in energizing 
the ER relay winding and keeping 
armature A? drawn up into contact with 


CLOSED 


point A*t. This results in causing bat- 
tery current to flow out over the W 
line through the winding C?. Now, let 
us say that in commencing to send a 
message from the E terminal the circuit 
is interrupted. This will cause the 
winding C°? to be deenergized and result 
àn interrupting the battery current 
flowing up to this moment over the W 
circuit and through winding C’'. This 
would tend to drop the armature of the 
C winding were it not for the fact that 
when armature A? of relay ER drops 
back, current from battery D flows 
through A’ contact upon which 
the A? armature rests gnd caus- 
es an energization of the C? 
winding of relay WR. This pre- 
vents the A' armature from dropping 
and interrupting the current supply 


~ 


necessary for maintaining the contin- 
uity of the E-wire circuit. Should op- 
erator W break while Æ is sending, the 
sounder at the E station immediately 
indicates the fact through armature A? 
dropping back upon contact A® and pre- 
venting the armature A* of relay ER 
from interrupting the W circuit, this 
naturally resulting in the circuit of the 
E operator standing open, and there- 
fore calling for closing the key and 
hearing what the W operator may have 
to say. — | | 

In this repeater it is desirable that 
the shift from the front contacts of the 
armatures to the back be made prac- 
tically without breaking the circuit, al- 
though this is not absolutely essential. 
It will be observed, however, that if we 
provide the armatures with a contact 
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as shown by Fig. 2, which we will term 
a make-before-break contact, the shift- 
ing of the connections is made without 
any chance for improper operation. 

It 1s observed that with the arrange- 
ment shown by Fig. 1, should both ends 
of the line stand open, that is to say, 
open at practically the same instant, 
both A! and 4’ armatures would tend 
to drop back, but whichever armature 
first strikes its back (and normally 
open) contact, the line with which it is 
associated is not the line which will have 
its armature locked up. Say the W- 
line armature drops back first: this will 
cause current to flow through the C* 
winding and hold the armature A* up 
to its front contact. This then main- 
tains battery upon the W circuit. E, 
however, is also open, and no current 
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passes through C: winding, and it will 
require a closure of the W circuit be- 
fore any current may be obtained over 
the E circuit, the line standing prac- 
tically open. 

This arrangement of repeater works 
out something like the Weiny-Phillips 
and, it may be said, has the objection 
of calling for auxiliary windings upon 
the relay—that is, more than one wind- 
ing upon a relay may be considered ob- 
jectionable. 

Referring now to Fig. 3, we have a 
slightly different arrangement. We 
again have the main-line battery B and 
the auxiliary battery D; also wires W 
and E, coils C? and C*. With both ter- 


minals of the circuit closed, it is ob- 


served that first battery upon the con- 
tact A? passes to the armature A’ 
through the winding of C? and out over 
the W line. Since C! winding is ener- 
gized, armature A® is drawn up, makes 
contact with point A‘. This permits 
battery B? to project current through 
the relay winding C? and over the ap- 
paratus which may be connected to the 
terminus of wire E. 


Now, let us open wire E. The relay 


(C becomes deenergized. Armature A! 
drops back and places current from aux- 
iliary battery D' upon the winding C’, 
over the back contact A*. This pre- 
vents the deenergization of relay C’, 
and therefore maintains the continuity 
of the E circuit through C? winding to 
battery B'. The W-line circuit, how- 
ever, stands completely insulated at the 
repeater station and therefore any ap- 
paratus connected to the W terminal of 
the line will be without current. Ob- 
viously, the reverse action takes place 
when the W circuit is opened. In this 
ease, the C? winding receives current 
from the D? auxiliary battery owing to 
the armature 4° dropping hack. With 
both line wires open, the tendency, of 
course, is for both armatures to drop 
back, whichever armature, however, 
falls back first, 1t results in locking up 
the relay of the opposite line terminal. 

This arrangement of pepeater equip- 
ment as shown by Fig. 3 is quite simple, 
but has, perhaps, the objection that we 
are required to supply two auxiliary 
batteries, D' and D?, but, so far as the 
relay equipment is concerned, the ar- 
rangement is quite practical and oper- 
ates suecessfully, as explained. 

Now, referring to Fig. 4, we have a 
“Jan which eliminates the auxiliary bat- 


teries. although the main battery has 
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been supplied in duplicate. As a matter 
of fact, this duplication of the main bat- 
tery quite frequently becomes necessary 
in any form of repeater, as the E circuit 
may require a higher potential to oper- 
ate it successfully than the W circuit. 
With both line circuits closed, current 
will flow through coils C' and C?, result- 
ing in their armatures, A! and A?, being 
drawn up, making contact with the W 
and F wires, as shown. Current over the 
E line is had from battery B’, while bat- 
tery B? supplies current to the west 
line, each battery being of suitable po- 
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ing the armature A’ to make contact 
with A‘, current ceases to flow through 
the winding C? and therefore results in 
the armature of this relay dropping off 
and interrupting the current supply to 
the E-operator’s set. Should both lines 
open, it is evident that one of the arma- 
tures dropping back first will cause the 
winding of the opposite circuit relay to 
be energized and thus prevent any 
chance of the repeater-station equipment 
going dead and being made unreach- 
able, even though both the W and E 
terminals of the circuit are closed. 


£ 
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FIG. 3. 


tential for supplying sufficient current 
to operate the circuit. 

When the E operator begins to send, 
opening his circuit results in the deener- 
gization of the C? winding, which is the 
winding associated with the relay form- 
ing a part of the W circuit. When the 
W-eircuit relay drops back its armature. 
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the current from battery B? ceases to 


flow over the W line, but, in order to 


prevent any chance dropping-off of the 
relay associated with the E circuit, that 
is, the ER relay, armature A' of relay 
WR drops back on contact 4? and 
reaches the earth side of the battery B? 
through the winding C*. Therefore, the 
-17 armature does not break its connec- 
tion with the A‘ terminal of the line E, 
which, in effect, means that the E oper- 
ator can continue to send, causing the 
armature A’ to draw up and fall back, 
controlling the current supply to the 
line W, without any interruptions; but 
should the W operator interrupt the 
very first closure of the E circuit. caus- 


In systems where the battery B is lo- 
cated at the main offices, operating upon 
the plan known as ‘‘central energy,” it 
is possible to use either the plan shown 
by Fig. 1 or that shown by Fig. 3, by 
simply connecting the wires which et 
tend to the batteries directly to earth. 
It is not possible for the line to go dead, 


E 
OPE 
Ay) ER k 
G oi ws 
C2 
= 8? 
Te 


4. 


due to the batteries D holding up ot 
or the other of the two relays. 

The plan illustrated by Fig. 4, how 
ever, is not suitable -for central-energY 
service unless we cut a battery between 
the wire A? A? and the ground G, this 
battery to be of sufficient potential for 
holding up the relay armature A. 

ep 

A petition in bankruptcy was filed 
a short time ago against the Radio 
Telephone Company by three creditors 
whose claims aggregated a little less 
than $1,000. The liabilities are stated 


to be $25,000 and the assets only #5.00 
although the authorized capital was #2. 
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Operative Wireless Direction-Finders. 
fo the Editor: 

Replying to your inquiry, the history 
of the operative wireless direction-find- 
ers, so far as I am aware, is briefly as 
follows. 

The first direction-finder was invent- 
ed by Herman W. Ladd. He employed 
me to reduce his invention to practice, 
‘but I found that, in order for it to work 
with any considerable degree of pre- 
cision, the waves should be not much 
over four inches in length, owing to 
the greater diffraction of longer waves. 
As such short waves were wholly im- 
practicable owing to the impossibil- 
ity of radiating any considerable 
amount of energy at such short wave- 
Jength, the experiments with the 
Ladd direction-finder were finally aban- 
doned. 

The next direction-finder was one in- 
vented by me. It was repeatedly test- 
ed with good results on board govern- 
ment vessels. It gave the line of mo- 
tion of the waves to within one-half to 
two-thirds of a point over distances 
ranging from twenty to seventy-five 
miles approximately. It had the defect 
that it required for its operation 
“swinging ship,” or at least a certain 
amount of manceuvering of the ves- 
sel. 

The next direction-finder to be 
brought out was one whose invention 
was claimed by both Marconi and a 
young British naval officer, whose 
name for the present moment I do not 
recall. This direction-finder gives the 
line of motion of the waves, but with 
less precision than it is given by my 
previously mentioned direction-finder. 
It moreover has the same defect of re- 
quiring the maneuvering of the ves- 
sel or ‘‘swinging ship” in its opera- 
tion. 

The next direction-finder brought out 
was one claimed *by two Italians, 
Messrs. Bellini and Tosi. Their direc- 
tion-finder does away with the necessity 
of maneuvering the ship, but its range 
is relatively limited, and, as in the case 
of the previously-invented operative 
direction-finders, the Bellini and Tosi 
direction-finder gives only the line of 


. motion of the waves and does not give 


the direction of motion of the waves 
along their line of motion. 

Recently I have been granted a pat- 
ent for a direction-finder which, like 
the Bellini and Tosi device, does away 
with the necessity of manceuvering the 
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vessel. The invention of this patent 
still has a defect in that it does not 
give the direction of motion of the 
waves along their line of motion, but 
like previous operative direction-find- 
ers determines the line of motion alone. 

Finally I have still more recently in- 
vented a direction-finder by which the 
direction of motion of the waves as 
well as their line of motion is deter- 
mined. This direction-finder does not 
require that the helm of the vessel 
shall be touched. The determination of 
the direction of motion of the waves is 
effected by turning a single handle and 
the direction of motion of the waves 
as well as their line of motion is indi- 
cated by a pointer on a dial or compass 
eard. The present invention has much 
detail, the best design of which will 


need to be carefully worked out with 


the assistance of practical experiments. 
JOHN STONE STONE. 


Boston, Mass., March 6. 
~~ 
Telephone Growth in Canada. 

Canada is estimated to have 240,000 
telephones or 3.4 per cent of the world’s 
total. Last year there were over 400 
companiés operating in Ontario, with 
over 90,000 subscribers and a combined 
capital of not less than $2,500,000. 

The Bell Telephone Company of Can- 
ada now operates in Ontario and Que- 
bee only, having sold its plants in Mani- 
toba, Alberta and Saskatchewan to those 
provinces for government operation. 
The company exchanges business with 
more than 300 independent companies. 
The increase of its business in recent 
years is shown in Table I. 

TABLE I. BELL TELEPHONE COMPANY OF 
CANADA. 


RE o2eba ead poke owas anes 160 

1905 sox ewiheas cea tees eb 78,195 37,082 
1906 = 055.2 Se sow we Rhea ee 62% $5,145 43,400 
TIO oes 44 Sei wea wek wes a8 Re 111,118 49,748 
1908 saiisederian aioe siuos 103,084 46,879 
1909 Cees tiamw as u 114,735 48,969 


The province of Manitoba paid $3,- 
400,000 in January, 1908, to the Bell 
Company for its plant and franchise. 
According to the report of the Telephone 
Commission there are 29,748 telephones 
on the system, of which 11,181 are busi- 
nes, 11,537 residential and 7,030 rural. 
The connecting systems have 2,799 rural 
subseribers and 899 exchanges, giving a 
total number of subscribers served by 
the province of 33,446. These figures 
show an increase during 1910 of 8,338 
subscribers or thirty-nine per cent. The 
increase in Winnipeg amounted to 3,472 
subscribers or twenty-seven per cent. 


4 
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The long-distance lines have an aggre- 
gate of 5,631 miles of which 1,481 miles 
were built in 1910. The revenue from 
long-distance business rose from $203,- 
000 in 1909 to $243,371 in 1910, an in- 
crease of nineteen per cent, The system 
now comprises 111 exchanges and 239 
toll stations. Revenue during 1910 rose 
to $1,038,466 against $792,632 in 1909. 
Of this long-distance tolls amounted to 
$243,371. In Winnipeg there are now 
four exchanges with a fifth in course of 
construction. During 1910 two small 
systems were absorbed by the province 
—the Melita-Arthur and Morton munic- 
ipal systems. The long-distance line 
eastward to connect at the boundary 
with the Warroad Telephone Company, 
of Warroad, Minn., will be completed 
early this year. This will give connec- 
tion to Fort Francis, Ontario, and a 
long-distance line is contemplated from 
Fort Francis to Duluth, Minn., which 
will give Winnipeg a short line to the 
Zenith City. A high-class copper-wire 
line was built south to the international 
boundary where it connects with the 
lines of the Northwestern Telephone Ex- 
change Company, thus forming a direct 
through circuit to Chicago. A force of 
000 men was maintained during the 
past summer in building rural lines in 
the province. There are 453 operators 
in the Winnipeg exchanges with 210 
more scattered over the province in the 
smailer exchanges. $339,960 was ex- 
pended by the operating department in 
1910 and $264,781 on maintenance. 
General expenses, which include salaries 
and expenses of administration, insur- 
ance premiums and interest amounted 
to $79,029. This makes a total of $683,- 
770, less an amount collected from sub- 
scribers for moving, ete., of $50,075, 
making the net cost for the vear $633,- 
695. 

The capital account for the past year 
is shown in Table II. 

TABLE I. TELEPHONE INVESTMENT IN 


MANITOBA, 

Plant construction ................. $ 612,025.39 
Exchange equipment .............0. 309,070.94 
Purchase of Melita-Arthur Tel. Co.. 20,000.00 
Plant in process of construction.... 746,922.94 
Real-estate purchases in Winnipeg. 91,717.80 
General expenses, salaries, etc...... 65,469.57 
Supplies 123k vena a denad £4 iow caress lalate 564,752.54 
Tools and teams.............00.0000. 41,399 70 

21,230.33 


Miscellaneous ....... ccc ce eee ee eee 


$2, 490,148.92 
The report shows that the total capi- 
tal invested in the telephone system to 
date is $7,600,000. 
Extensive construction is contem- 
plated for the present year, especially 
on long-distance lines. 
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ELECTRICALLY OPERATED MILLS 


BY C. H. PALMER. 


It is not intended in this article to 
raise the question of the electric versus 
the mechanical drive, cither as regards 
the efficiency of transmission or the ef- 
fect of electric driving on the produc- 
tion of a mill. It is merely intended to 
describe the methods of applying elec- 
tric drive which have been generally 
adopted in Great Britain and which 
having now stood a reasonable time test 
may be considered successful and fur- 
nishing a sound basis for further de- 
velopment and enterprise. 

Systems of generation and distribu- 
tion of electric current do not come 
within the scope of this article. The 
choice of a system of gearing is affect- 
ed by quite a number of factors; the 
chief being such as the nature of the 
electricity supply, the character of the 
work to be done and the type of the 
mill building. Wherever an external 
supply of alternating current is used it 
is usually necessary to employ induc- 
tion motors. | 

The synchronous motor, not being 
self starting, is undesirable, and is also, 
in the case of cotton-spinning mills, of 
no use for driving self-acting mills, as 
it is liable to be thrown out of syn- 
echronism and to be stopped by the 


overload due to the reversal of the 


action. Attempts have been made to 
use the single-phase commutator mo- 
tor, in many cases with success. In 
Italy it has been successfully applied to 
cotton-mill machinery, in Great Britain 
for other purposes. The advantage of 
the single-phase series motor is that its 
speed can be varied to suit either the 
quality of the material being worked 
up, or to adjust it to give the best pos- 
sible speeds at different stages of man- 
ufacture. On the other hand, the ser- 
‘es motor is liable to fluctuate in speed 
under varying loads and thus tend to 
affect the production. The use of a 
two-phase motor, one phase supplying 


the field and another the armature, has 
not so far been tried, but it should 


have considerable advantages, as it 
would have the general characteristics 
of a direct-current shunt motor and 
could easily be regulated as to speed. 

The various alternating-current com- 
mutator motors work best with low- 
frequency currents. Twenty-five or 
thirty cycles is about the limit and fif- 
teen is often recommended by experts 
in Great Britain; but the vast majority 
of alternating-current supplies in Eng- 
land are between 50 and 60 cycles, and 
only a very few are at lower frequen- 
cies than 40, so that unless a mill has 
its own power supply the alternating- 
current commutator motor may be 
eonsidered as out of the question in 
most cases. It is true that frequency 
changers can be used (consisting of a 
motor-generator set) but the cost 
would be very considerable, the loss 
of efficiency appreciable and the gain 
practically nothing, if not indeed nega- 
tive with the commutator motor in its 
present state of development. 

In the main the induction motor 
gives satisfactory service. It can be 
started like a direct-current motor and 
will give a steady speed regulation. It 
is, however, essentially a constant-speed 
machine and cannot greatly vary its 
speed to suit the work required. In 
most cases this is not a drawback, as 
it is only occasionally that a change 
in speed is wanted in many works. In 
a great many cases machinery runs at 
one speed all the year round and from 
year to year. The demand for a vari- 
able-speed motor for such work is in- 
deed quite new and very limited in ex- 
tent. Where the available supply of 
electricity is of the continuous-current 
kind results quite equal to those given 
when alternating current is used can be 
obtained. Also any speed variation that 
may be desired can be arranged for 
without difficulty. In many mills, es- 
pecially cotton, wool or flax, the danger 
from fire is perhaps slightly increased 
by the sparking of the commutator, but 


this can be guarded against. In flour 
and oil mills in which electric drive is 
or may be introduced, the point scarce- 
ly arises. Both the alternating and 
continuous-current systems are in use 
at present, although the former, ar- 
ranged on the constant-speed plan, is 
the more common in Great Britain. 

A great deal of discussion has oc- 
curred from time to time as to the rela- 
tive merit of the group and individual 
motor drive for works and mills con- 
taining a very large number of ma- 
chines, such as flour mills, cotton spin- 
ning mills, oil mills, and the innumer- 
able other varieties in the large Eng- 
lish and Scotch manufacturing dis- 
tricts. 

So far the system of group driving 
has held almost undisputed sway and 
will in all probability continue to do so. 
The individual drive makes each ma- 
chine an independent unit and also 
avoids the use of long line shafts. Both 
of these features are of comparatively 
small moment in many works for the 
bulk of the machines; it seldom hap- 
pens that the machines are run inde- 
pendently. When temporarily stopped 
the belt is run on the loose pulley, 
which is as convenient as stopping the 
motor. Further, with the motor-drive 
it is frequently necessary to use 4 
countershaft, which is a greater nuis- 
ance than the equivalent portion of the 
line shaft which it displaces. Many 
machines require only a moderate 
power to drive them—say one five or 
ten-horsepower motor—in any case the 
motors generally required for individ- 
ual driving are very small and there- 
fore very costly and, moreover, 0ccas- 
ionally somewhat inefficient; and be- 
cause of their small size, their speeds 
are high and necessitate gearing down 
to suit the machine speeds. 

Except, therefore, in the case of 180- 
lated machines, the individual drive in 
a great many works possesses only 
small advantages and it has for many 
purposes, at least in Great Britain, the 
considerable disadvantages of low ef- 
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ficiency and high first cost and main- 
tenance. The group drive on the other 
hand is-relatively cheap to install and 
to maintain. Further its efficiency is 
higher and its speed regulation better 
than that of a number of small motors 
driving separate machines. It can, 
moreover, be applied to existing works 
with the minimum of alteration and ex- 
pense. The mill gearing is arranged 
very similarly to uses in steam-driven 
mills, except that the main rope race 
gearing (should there be one) is abol- 
ished and motors of considerable size 
are placed so as to drive the various 
lines of shafting. The electric motor 
heing naturally a high-speed machine, 
it has been necessary in many cases to 
drive from the motors on to the shaft- 
ing by ropes; in other cases the shaft- 
ing has been considerably speeded up 
and the motor coupled up directly. 
When this is done the motor has to be 
of the slow-speed type and is relatively 
large. ‘es 
In the case of very long lines of 
shafting two motors per line are fre- 
quently employed, one driving from 
each end and the shafting being in two 
Separate lengths. In this way the 
weight of the shafting is somewhat re- 
duced, apart from the increased speed 
at whieh the lines generally run as 
compared with the mechanical drive. 
This high speed, of course, admits of the 
use of lighter and less costly shafting, 
although it does not reduce the fric- 
tion losses, which are at least as great 
because of the higher bearing speeds 
and the greater number of bearings 
which are often necessary. In many 
cases where bevel gears have been used, 
they are generally avoided when motor- 
driving is installed. In some works a 
separate motor is applied to each line 
of shafting and usually has to be gear- 
ed down either by ropes or wheels, as 
the natural speed of many machine 
shafts is relatively low. In some cases 
one motor drives two or three lines of 
shafting, thus enabling a larger, cheap- 
er and more efficient motor to be used. 
Perhaps the greater advantage of the 
electric drive is its adaptability to 
conditions where a mechanical drive 


would be awkward. 
eoe 


A plan is in contemplation at Guaya- 
quil, Ecuador, to develop a water 
power in. the foothills of the Andes, 
about fifty miles from the city, and 
transmit it electrically to the port. 


Electric Power for Indian Mills. 

Recently Sir George Clarke laid the 
foundation stone of the works at Lon- 
avala Tatas of the Hydroelectric Power 
& Supply Company. The scheme, which 
is interesting as the greatest yet at- 
tempted in India, consists of damming 
the valleys in the-Ghauts for the stor- 
age of water power convertible into 
electric power. 

The dams will be 8,900 feet in length 
and from thirty-two to seventy feet in 
height, creating lakes 2,521 acres in 
extent, with a capacity of 3,000,000,000 
cubic feet, with a fall of 1,730 feet. 
The estimated output, 40,000 horse- 
power, will be transmitted to Bombay, 
forty-three miles away. The cotton 
mills will be the chief consumer. Not 
the least interesting feature is that the 
capital is exclusively Indian. It will 
be completed probably in 1913. 

The governor in his speech com- 
mented on the theory that India was 
being ruined and that her industries 
were perishing. So far from Man- 
chester having killed the cotton indus- 
try in India, the mills had increased 
in the past decade by twenty-two pér 
cent and the spindles by twenty-six per 
cent. The company, added his excel- 
lency, was formed in great measure by 
those ruling princes who had shown in 
a practical fashion their trust in the 


future of the country. 
—_———_.$--- o 
New Swiss Electric Locomotive. 


A large electric locomotive has been 
built recently for the Spiez-Lotsechberg- 
Simplon line of the Berner Alpenbahn 
Gesellschaft. It is intended to draw 
heavy trains with a range of speed 
varying from zero up to 43.5 miles per 
hour, and capable further of working 
on direct current, single or three-phase 
alternating, with merely minor altera- 
tions. The locomotive weighs eighty- 
eight tons, all of which is available for 
adhesion. This weight is carried on 
two six-wheeled trucks, all the wheels 
on each truck being coupled together 
by side rods, while the power is trans- 
mitted from the first gear reduction to 
the driving rods by an outside connect- 
ing rod like a steam locomotive. The 
great power of the locomotive is ap- 
parent from the fact that it can exert 
2,000 horsepower continuously and 
3,000 horsepower for short periods, and, 
considering that it weighs only eighty- 
eight tons complete, it may be consid- 
ered the lightest locomotive of its 
power in the world. 
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Trackless Trolley Installation. 

According to the London Times, two 
installations of trackless trolleys have 
lately been constructed to connect the 
outlying districts of Bremen with the 
ordinary tramway service. The cars are 
about the size of motor omnibuses, but 
of lighter construction. The cost of 
construction is stated to be about one- 
fourth that of ordinary tramways. 
Electric conductors, one for the posi- 
tive and one for the negative, are 
placed about eight inches apart, one 
above the other, the trolley consisting 
of two rollers, which travel on the up- 
per wire, and two hoops which are 
pressed against the lower one. In or- 
der to allow the car to deviate from a 
straight line and to pass other vehicles, 
the wires connecting the car with the 
trolley are automatically uncoiled from 
a drum placed inside the car. This 
drum also takes up the spare wire im- 
mediately it becomes slack. For small 
deviations, up to six feet, a patent 
cable loop is provided. On one car 
meeting another, the conductors of the 


cars exchange trolleys. 
—— eo 


A Departure in Electrification. 

A Fort Wayne, Ind., manufacturer 
of steel tanks, whose plant ìs half a 
mile from the railroad, secured a fran- 
chise for a siding, which was granted 
on condition that no steam locomotives 
be used. The diffculty was met by 
pressing into service a heavy duty elec- 
tric truck equipped with a standard 
M. C. B. coupler. This somewhat un- 
usual motive power is said to have a 
capacity for hauling three loaded or 
five empty cars, and it also performs 
the work more to the convenience of 
the manufacturer and more cheaply 
than could be done by means of loco- 
motives. The extension of the traeks 
into the shops allows direct loading and 
unloading from cars, and permits a sav- 
ing on horses displaced and men re- 
leased, of $30 per day. 

— ee 
Gasoline-Electric Car For Railroad. 
The Great Western Railway Com- 

pany of England has ordered a gaso- 
line-electrie car to meet the require- 
ments of branch-line working. It will 
accommodate forty-five passengers and 
weighs sixteen tons loaded. Driving 
will be possible from either end. 

—_s--e—_____ 

Exports of copper for the week 
ended March 9, were 5,537 tons. 
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Hints on the Care and Operation of 
Motors and Generators. 

The care and operation of dynamos 
and motors are important duties of 
the engineer or electrician under whose 
supervision the successful operation of 
those machines is looked for, and now- 
adays the engineer is oftentimes his 
own electrician. When the voltage 
fluctuates it is a sign that either the 
plant is overloaded or something has 
happened. Assuming that the plant is 
working under normal conditions and 
the voltage is not constant, one of the 
following difficulties may be looked 
for: First, loose brushes in the brush- 
holders or light brush contact against 
the commutator; loose joints or con- 
nections; weak springs that are not 
sufficiently strong to feed the brush 
against the commutator bars; uneven 
commutator surface or the surface 
covered with a film of oily matter. All 
of these will tend to lower the volt- 
age. When the voltage drops without 
any apparent cause, such as load or 
speed, or other apparent reason, then 
the brushes and commutator should be 
sand-papered, for then a thin film of 
non-conducting material will be found 
between the brushes and commutator, 
which lowers the voltage. While it is 
desirable to have the commutator cov- 
ered with a brown glaze, still this sur- 
face must be removed occasionally pro- 
viding we are to hold the voltage at 
the desired point. 

There is always a rise in the voltage 
when the commutator and brushes are 
properly sandpapered. At present dy- 
namos are so wound that there is 
hardly any sparking from no load to 
full load, but at times sparking will 
occur with the best-constructed ma- 
chines, and when it cannot be removed 
by trying the known remedies, then 
there is every likelihood of commuta- 
tor trouble. Should it appear, it will 
be noticed by reason of two or more 
burned bars at some point in the com- 
mutator surface. In such a case the 
sandpapering of the commutator will 
only increase the difficulty. The cor- 
rect remedy is to have the burned bars 
reinsulated and the corresponding coils 
wound, because in nearly every case of 
burned bars the coils will be found 
bad. Heavy sparking at a particular 
brush is an indication of an open cir- 
cuit in the armature coils, and this is 
denoted by a rapid wearing of those 
commutator bars which belong to the 


open coil. The only correct remedy is 
the one previously mentioned. When 
it becomes impossible to do this there 
is a way to stop the sparking. This 
can be done by soldering a piece of 
wire or flat copper bar across the 
burned or injured bars, thus closing 
the coil with the next good coil. This 
at best is only a makeshift, although it 
may be found expedient at times to 
do so to keep the plant running until 
proper repairs can be made. 

Motor repairs are almost identical 
with dynamo repairs. There are, how- 
ever, some things met with in the oper- 
ation of motors that seldom present 
themselves in dynamos. In general dy- 
namos are direct driven, and the strain 
and wear on fhe bearings are evenly 
divided. With motors this is reversed, 
because the motor must pull on the 
pulley side, and consequently the belt 
strain throws the armature out of 
alinement and gradually destroys the 
clearances. This is the result of the 
wearing of the motor bearings. In 
testing for clearance it will be noticed 
that the clearance is least in the direc- 
tion of belt strain or pull. If we allow 
this wear to continue the result will 
be an injured armature, because the 
armature will strike or rub against the 
horns of the pole pieces and either 
wear off the binding bands or cut one 
or more of the armature coils. It is im- 
portant, therefore, to watch the wear 
of the bearings and not allow it to per- 
mit the armature to strike or rub 
against the poles. In testing for clear- 
ance always use a strip of metal of 
sufficient thickness to pass between the 
armature and pole pieces, and when 
this strip cannot pass it indicates wear. 
Since we then know the armature is 
approaching the poles we may make 
preparations for the renewal of bear- 
ings at a time when the motor is not 
needed. Another way to test for clear- 
ance is to have a lamp placed at one 
end of the armature and then sight 
through between it and the pole pieces. 
In this way we may quickly determine 
the amount of clearance.—Engineer and 
Tron Trades Advertiser. 

————_--e-____ 
Electric Smelting in Canada. 

An electric smelting plant is to be 
erected at Cleat Falls, about twenty 
miles west of Ottawa, on the Ottawa 
River. The district possesses rich depos- 
its of iron ore, and plenty of water 
power is available. 
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Electricity For Industrial Establish- 
ments. 

The Lehigh Coal & Navigation Com- 
pany purposes to engage in the sup- 
ply of electric light and power on an 
extensive scale in some of the interior 
counties and has made application at 
Harrisburg for twenty-five charters for 
electric companies, in all of which offi- 
cers of the Lehigh Coal & Navigation 
Company are named as Incorporators. 

It is proposed to erect a large power 
plant in the vicinity of the company’s 

‘mines at Hauto, in the Nesquehoning 
Valley, above Mauch Chunk, and to 
distribute electricity in Carbon, Lehigh 
and Northampton counties. It is in- 
tended ultimately to supply 100,000 
kilowatts and to install at first equip- 
ment to supply 20,000 kilowatts, which 
equipment will be increased from time 
to. time as the demand for power may 
justify. The territory which will be 
reached by the company is one in 
which power is used on a very large 
seale, not only in the manufacture of 
cement, but in iron and silk mills and 
other important industrial establish- 
ments. 

———— 
An Electric Telescope. 

Professor Rosing, of the Technolog- 
ical Institute of St. Petersburg, is cred- 
ited with the invention of an electrical 
apparatus by means of which an ob- 
server sees a picture of whatever scene 
is exposed to his distant apparatus. By 
its use an observer at home or in his 
office may see what is going on in the 
street, in the theater, in the railroad 
station, on the battlefield, ete. The de- 
tails of construction have not been dis- 
closed. l 

— eo : 

Boston Elevated Orders More Cars. 

In addition to the twenty cars ordered 
from the Pressed Steel Car Company for 
its elevated lines, the Boston Elevated 
Railway has placed an order with the 
Standard Steel Car Company for forty 
steel passenger cars to be used in the 
Cambridge subway. 

——_—__+-¢—______ 
Compulsory Block Signals. 

The bill requiring the adoption by 
all steam and interurban roads in In- 
diana of an automatic block signal sys- 
tem, with a provision that the railroad 
commissioners may permit, at their dis- 
cretion, some other system to be used, 
was passed by the senate of the Indiana 
legislature on March 3. 
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INSULATION OF 2,300-VoLT Lings.—I 
have seen the statement several times 
that linemen should not depend on the 
insulation of live 2,300-volt lines, but 
should treat them as if they were bare, 
What is the use of insulating such wires 
then? Why is the insulation no good? 
—F. A. L., Helena, Mont. 

The reason why linemen are cau- 


tioned about 2,300-volt lines is that a 
number of fatalities have occurred from 
contact with such lines where the insu- 
lation was subsequently found to have 
deteriorated so much as to be worse 
than useless. ‘This does not mean that 
the insulation is never of any account 
or accomplishes no good. It has been 
found that the ordinary weatherproof 
insulation was in fairly good condition 
after nearly twenty years’ use in places 
not particularly exposed to adverse 
conditions. In other places, however, 
the detericration is very rapid, for in- 
stance where the line passes through 
trees and is subject to considerable rub- 
bing xgainst the branches or where it 
crosses or runs along a steam railroad 
and is exposed to moist sulphurous 
gases and bombardment by hot cinders. 
Where the weather conditions are un- 
usually severe, such as frequent and 
great changes of temperature, accom- 
panied by alternate wet and dry spells, 
the insulation will crack and become 
unreliable in short time. In order to 
be on the safe side, therefore, a lineman 
cannot be too careful of apparently in- 
sulated lines carrying over 600 volts. 
It is true that well constructed bare 
lines would be equally safe and service- 
able, but would not meet the ordinary 
municipal requirements. The poles 
would have to be provided with sharp 
Prongs or barbed-wire guards to keep 
the irresponsible small hoy from’ climb- 
ing them. 


ARCs AND TUNGSTENS ON STREET- 
LrGHTiNe Circurts.—Is it practical to 
put tungsten lamps on the same series 
circuit as 6.6-ampere alternating-cur- 
rent arcs ?—M. T., Moline, Ill. 

It is now very common to put series 
tungsten incandescents on the same cir- 


Cult as series ares. For this reason se- 


ries tnngsten lamps are made in such , 


current capacities as are commonly 


used for series arc lamps. If they have 
the same current rating, tungsten lamps 
can also be used as well with direct- 


current as with alternating-current 


arcs. 


INVERTED THIRD Ran.—Have any 
electric railways using a live third rail 
taken any measures to working or pro- 
tecting the live rail?—R. M., Aurora, 


Ill. | 
This has been done in a number of 


installations. Planks have been placed 
alongside the third rail and attempts 
have also been made to partly cover it. 
These have given some trouble from 
snow. Undoubtedly the most success- 
ful third rail protection is obtaind by 
inverting this rail so that its contact 
side is underneath and the rail is thor- 
oughly protected on the top and one 
side; the contact shoes bear upward 
against the lower side of the rail. The 
best example of this construction is on 
the New York terminals of the New 
York Central and Pennsylvania lines. 


CONDUIT SIZES FoR Two AND THREE- 
Wire Runs.—Kindly publish data giv- 
ing the size of conduits required to 
take stranded wire from No. 8 B. & S. 
gauge to 400,000 circular mil cable. 
Please give these sizes for two wires 
in the pipe and also for three wires in 
the pipe.—J. R. P., Ogden, Utah. 

The amount of clearance to be pro- 
vided in iron-pipe conduit depends 
principally on the number and nature 
of the bends, thickness of insulation 
and stiffness of wire. The following 
table is based on filling about two- 
thirds the area of the conduit. Both in 
the two-wire and three-wire conduits 
the wires are assumed to be of the 
same diameter. The table gives con- 
duit sizes for both single and double- 
braid covering: 

CONDUIT SIZE9 FOR STRANDED WIRE. 


Size —Single Braid— —Double Br 
of 2 wires. 3 wires 2 wires. 3 ba hea 
Wire. (inches. ) (inches.) (inches. ) (inches ) 
8 B.&S. ..% oy% y% 1 
6B&S. ..% 1 l 1% 
4B&S. 1 14 1 1% 
3 B. & S. 111 1% 1% 1% 
2B.&8. 1% 1% 1% 1% 
IB&S. i4 1% 1% 9 
OB &S. 1.1% 2 1% 9 
MB&S. 114 2 9 2 
000 B&S. |» 9 2 2 
0000 B. &S. |3 2% 2 ae 
300,000 C. M, .._.9 ou 9 nie 
00,000 C. M. ... 2% 21% oi 3 on 


& jii 


DISTURBING INFLUENCE OF NEIGH- 
BORING CIRCUITS.—Recently I saw a pole 
line carrying a three-phase power- 
transmission circuit on the upper cross- 
arm and, for about a mile along the 
road, also one side of an alternating- 
current series are-light circuit on a 
lower cross-arm. The are lamps hum a 
great deal when lighted. Is this not 
due to some inductive disturbance from 
the high-tension line? The power line 
is 13,200 volts, twenty-five cycles, I un- 
derstand ; the are circuit is about 3,000 
volts, six and six-tenths amperes and 
sixty eycles.—H. F. J., Topeka, Kans. 

The humming of the are lamps is due 
to some feature inherent in their con- 
struction and not to any serious induc- 
tive effect of the high power line. The 
induction from any one of the wires of 
this line is neutralized by that from 
the other two wires, since in any three- 
phase system the current at any in- 
stant in one direction on one wire re- 
turns by the other two wires. The in- 
ductive effect of the power line is 
therefore practically inappreciable on 
the lamp circuit, even if the power cir- 
cuit is unbalanced, unless the are cir- 
cuit runs very much closer to one of 
the three power wires than it does to 
the others. Even so sensitive a circuit 
as a telephone line may be run beneath 
a power line, provided the former is 


a transposed metallic circuit. 


MEMBERSHIP IN THE ILLUMINATING 
ENGINEERING SocieTy.—What are the 
requisites for membership in the Illum- 
inating Engineering Society? What are 
the dues and fees.—G. K., Milwaukee. 

Anyone over twenty-one years of 
age, who is interested in the advance- 
ment of the theory and practice of 
illuminating engineering or in the im- 
provement of the science and art of 
illumination, is eligible for membership 
in the Society. The annual dues are 
$5; the initiation fee has .been waived 
until July 1, 1911, after which date 
It will be $2.50. Application should 
be made on a form that can be obtained 
from the general Secretary, Preston S 
Millar, 29 West Thirty-ninth Street. 
New York, N. Y., or from the envect 
local secretary, F, H. Bernhard DOT 
Marquette Building, Chicago. 
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FINANCIAL REPORTS OF ELEC- 
TRICAL COMPANIES. 


KINGS COUNTY ELECTRIC LIGHT & POWER 
COMPANY. 


The annual report of the Kings Coun- 
ty Electric Light & Power Company 
shows that this company, in combina- 
tion with the Edison Electric Illumin- 
ating Company, of Brooklyn, showed 
the total number of customers to be 
23,866; an increase of 4,028 over the 
preceding year. The total connections 
in fifty-watt equivalents amounted to 
2,036,473, or more than 264,000 in ex- 
cess of the figure for 1909. 

The replacement and reserve fund 
has been increased by $163,417.39, rep- 
resenting the difference between the 
depreciation credits made during the 
year and the cost of property with- 
drawn from service. The net credit in 
this fund amounted at the end of the 
year to $599,227.60. Several other ac- 
counts and funds have changed by a 
considerable degree. 

The accompanying table gives a full 
account of the earnings of the com- 
bined companies: 


1910 1909 

Gross earnings ......... $4,338,987.55 $3,733,840.41 
Operating expenses, in- 

cluding general, tech- 

nical, production and 

distribution expenses 

(except taxeS)........ 1,734,923.54 1,551,728.32 
Taxes 224450 e0i0% beans 298,909.79 272,256.63 


2,033,833.33 1,823,984.95 


Net over operating ex- 


penses 2.0... cecereenee 2,305,154.22 1,909,855. 46 
Bond discount written 

OF ocak ow eras etees aan ce as 20,268.81 20,268.81 

2,284,885.41 1,889,586.65 

Depreciation charges.... 539,346.48 430,260.74 


1,745,528.93 1,459,325.91 
Fixed charges—bond in- 


terest, including inter- 


est on unfunded debt. 736,305.86 617,754.29 
1,009, 233.07 841,571.62 
Dividends paid.......... 800,000.00 800,000.00 
209,233.07 41,571.62 
Payment to Brooklyn 
Edison Investment 
Fund in accordance 
with Employes’ Profit- 
Sharing Plan.......... 38,171.03 
Net Profit and Loss 
surplus 26324505456 e% 171,062.04 41,571.62 
Previous profit and loss 
balance ...$1,245,195.36 
Less adjust- 
ment of ac- 
counts pre- 
vious years 74.66 1,245,120.70 1,203,623.74 


— 


Total profit and loss bal- 
ante so o.03G bad cies ewes $1,416,182.74 $1,245,195.36 


The profit-sharing plan mentioned 
in the table was established in Decem- 
ber and involved, for the year 1910, an 
expenditure of $38,171.03 to 614 em- 
ployees. Connected with this is the 
pension plan, which provides for the 
pensioning of employees at the discre- 
tion of the Provident Committee, which 


of fifty per cent. 
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consists of the general manager, gener- 
al superintendent and treasurer, ex- 
officio, and two directors designated by 
the president. The rate of pension is 
not less than one per cent or more than 
two per cent per year of service of 
the average pay for the five years next 
preceding retirement, with a maximum 
Employees reaching 
the age of sixty-five years, after at 
least ten years of continuous service, 
are given the right to retire upon pen- 
sion. The directors have voted to set 
aside the sum of $25,000 annually to 
provide for pension payments, the dif- 
ference between such amount and pay- 
ments actually made to accumulate as 
a pension fund. 


HAVANA ELECTRIC RAILWAY. 
The Havana Electric Railway Com- 


pany report for the year ended Decem- 
ber 31, 1910, compares as follows: 


19190. 1909. 
FTOSS seese. eT ee ee a $2,656,980 $2,488,617 
Expenses ...... ......eee00. 1,365,641 1,251,049 
1 (| ane oe ee ee oe 1,291,339 1,237,598 
Charges and taxes.......... 448,129 443,984 
Surplus 35 vicea eis Aces eds *843,210 793,614 
*After allowing for 6 per cent on $5,000,000 


preferred stock the balance, $543,210, is equal to 
7.3 per cent on $7,463,703 common stock. 


UTICA & MOHAWK VALLEY. 


The report of the Utica & Mohawk 
Valley Railway Company for the quar- 
ter ended December 31, 1910, compares 
as follows: 


1910. 1909. 
Total operating revenue ...$ 315,266 $ 295,517 
Total operating expenses . 172,268 173,528 
Net operating revenue ... 142,999 121,989 
Taxes accrued ............. 16,657 17,817 
Operating income ........ 126,342 104,172 
Surplus after charges ... 70,163 48,266 


MINNEAPOLIS GENERAL ELECTRIC. 


The report of the Minneapolis Gen- 
eral Electric Company for the year 
ended December 31, 1910, compares as 


follows: 


1910. 1909. 
Gross ,....... bo GPW atau neared $1,276,141 $1,108,756 
Expenses, taxes and interest. 873,269 - 830,961 


Net income ............... 402,872 277,795 
Preferred dividends ........ 60,000 60,000 
Sürplus 4.035444. mirne nue ees *342,872 217,795 


*Equal to 10.16 per cent on $3,375,000 common 
stock, which includes new issue of $875,000 for 
which subscriptions close March 15. 


DETROIT EDISON COMPANY. 


The annual report of the Detroit 
Edison shows the following profit and 


loss aceount: 
Profit and loss surplus Dec. 31, 1909..... $390,613 


Surplus for year after deducting divs.... 458,382 

of AC) 8 Sar eae ea k EEE ee greatest E $848,995 
Appropriated for depreciation............ 310,000 
Adjustment (debit) .............cccceeee. 32,258 


W. Wetmore, president of the Detroit 
Edison Company, savs in part: ‘‘The 
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number of customers incre&sed 28.6 per 
cent during the year, and the total con- 
nected general light and power load 
was 92,429 kilowatts, an increase of 
28.4 per cent for the year’ 


INDIANA UNION TRACTION. 

The report of the Indtana Union 
Traction Company for the year ended 
December 31, 1910, compares as fol- 
lows: 


1910. 1909 
GFOBS oc cic eee ci oesedaseen 2,364,628 $2,103,019 
Operating expenses ........ 1,239,314  £,113,429 
Net. | ence Ge eth tae en os 1,125,324 989 590 
Fixed charges ............. 1,023,574 948,756 
Surplus oc kek d esos owned 101,740 40,834 


PIONEER TELEPHONE & TELEGRAPH 
COMPANY. 

The Pioneer Telephone & Telegraph 
Company report for the year ended 
December 31, 1910, compares as fol- 
lows: 


1910. 1909. 
GROSS: 6424.22 oura a KEE $1,844,654 $1,534.180 
Expense 6-295 5b awd hoe eesces 1,385,515 1,147,053 
Net ureo e a wen E a dea 459,139 387,127 
Interest os easiea se. Sotwedss 38,617 112,721 
Surplu8S .......cccceccsccee 420,522 274,406 
Dividends ............0c.00. 367,924 250,392 
SUPpPlUS:: serioski er nnes 52,598 24,013 


*Fqual to 9.1 per cent on $4,624,500 capital 
stock as compared with 6.1 per cent eařned on 
same stock previous year. 


HUDSON & MANHATTAN COMPANY. 

The Hudson & Manhattan Railroad 
Company reports for the- month of 
January compared as follows: 


1910. 

Gross revenue, all sources...$ 386397 $ 324,670 
Expenses and taxes......... 186,932 142,799 

Gross income ............. 199,463 181,870 
Interest, bonds outstanding. 243,958 228,890 
Less interest chargeable to 

construction .............. 54,375 57,911 

Balance i 3iiccoxteiaeeeess 189,583 170,938 
Other charges .............. 22,814 13,217 
*Total deductions .......... 212,398 184,155 
Net income (deficit)......... 12,934 2,285 


*Being fixed charges applicable against that 
poron or the property employed in present op- 
From July 1 to January 31 gross rev- 
enue amounted to $2,422,764, gross in- 
come after expenses and taxes $1,310,- 
679, and deficit after charges $53,177. 
In reference to the January income 
account of the Hudson & Manhattan 


Company, the company says: 


‘‘Inerease of $4,241 in operatmg ex- 


penses for January was principally due 
to increased expenditures in repairing 
damage caused by fire in the company '8 
main power house on December 19. 
There were also increased charges to 
passenger cars due to alterations to air 
brake equipment which will accomplish 
more efficient and economical operation 
in the future. 

“It will be noted that the interest 
charges against income have been m: 
creased $18,645, by reason of putting 
into operation additional property.” 

This is in reference to the Thirty- 
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third Street and Sixth Avenue exten- 
sion, which was opened for operation 
during the latter part of 1910. 


INTERBOROUGH RAPID TRANSIT. 

The earnings of the Interborough 
Rapid Transit Company for the month 
of January and seven months ended 
January 31, 1911, compare as follows: 


1911. 1910. 
‘Gross operating revenue..$ 2,659,952 $ 2,687,487 
Operating expenses ..... . 1,091,360 969,769 
Net operating revenue.. 1,568,593 1,617,719 
PL OR GS) 25.9 's3 and Daye ae peas en 157,053 151,885 
Income from operation.. 1,411,541 1,465.&36 
Other income ............. 25,248 30,956 
Total income ............ 1,436,789 1,496,791 
Interest, rents, etc., in- 
cluding Manhattan guar- 
antee ....... ree ere 888,463 886,142 
Net corpcrate income... 548,326 610,649 
Passengers carried ....... 51,676,010 50,222,606 
July 1 to Jan. 31: 
Gross operating revenue.. 16,946,641 16,512,297 
Operating expenses ...... 7,017,922 6,349,577 
et operating revenue.. 9,928,719 10,162,720 
Taxes isso yo eng cies .... 1,080,528 985,662 
Income from operation.. 8,848,191 9,177,067 
Other income ............. 199,694 258,953 
Total income ...... e.... 9,047,886 9,436,010 
Interest, rentals, etc., in- 
cluding Manhattan guar- 
SN COC orree anne oa 6,222,328 6,159,073 
Net corporate income.... 2,825,567 3,276,937 
Dividends, six months.... 1,575,000 1,575,000 
Surplus .......... Pee 1,250,557 1,701,937 
Passengers carried........ 328,862,042 320,560,226 


The increase in operating expenses 
is largely due to extraordinary expen- 
ditures, the result of changes in subway 
equipment made necessary in connec- 
tion with the operation of ten-car ex- 
press and six-car local trains. 


PORTO RICO RAILWAY & LIGHT COMPANY. 

The Porto Rico Railway & Light 
‘Company net earnings for the year end- 
ed December 31, 1910, amounted to 
$267,758, a gain of thirty-seven and 
three-fourths per cent; surplus after 
charges, $100,310, equal to 3.34 per cent 
on the common stock. 


NATIONAL CARBON COMPANY. 

The National Carbon Company has 
issued its report for the twelve months 
ended December 31, 1910. The income 
account compares with the eleven 
months ended Dee. 31, 1909, as follows: 


¢ 1910 #1909 
Net earnings ............,.. $1,303,296 $1,211,438 
Preferred dividends ........ 15,000 236,250 

Balance .................. $988,296 975,188 
Common dividend .......... $330,000 261,250 
Balance ac ee g eeareiinda nono, 658,296 713,938 
Depreciation, El nein eu 285,893 296,323 
Surplus Vac cohen ava oe 372,403 417,615 


*Eleven months ended December 31, 1909 
tIncludes three quarterly dividends on 
tAfter allowing for seven Per cent on $4,600,000 
preferred, the balance is equal to 17.9 per cent 
on $5,500,000 common Stock as compared with 
16.3 per cent previous year. 
rs ($555,000 Shin one dividend of fifteen per 
825, on comm ovem- 
ber 7, 1910, out of profit and ies ii 


TOLEDO RAILWAYS & LIGHT. 
The Toledo Railways & Light Com- 


pany reports for the year ended De- 


vember 31, 1910, compared as follows: 

Grose 1910 1909 
O e ea $2,985,232 $2,820,349 
U A 1,865,450 1.714519 
ee 1,116,782 11105830 
Sirphia oot esetereus 926,381 778,286 
ca 190,401 327554 
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EDISON COMPANY OF BOSTON. 

The report of the Edison Electric 
Illuminating Company of Boston for 
the month of February and eight 
months ended February 28 compared 


as follows: 


1911. 1910. 
February gross ............. $ 515,933 $ 453,111 
Expenses .....sesseseseseeso 190,255 185,494 
February net .........+... 325,678 267,617 
Eight months’ gross ....... 3,550,646 3,176,887 
Expense © cn.442 200 Seeks Sestees 1,483,143 1,420,117 
Eight months’ net........ 2,067,503 1,756,770 


SYRACUSE RAPID TRANSIT. 
The report of the Syracuse Rapid 
Transit Railway Company, for the 
quarter ended December 31, 1910, com- 


pares as follows: 


1910. 1909. 


Total operating revenue ...$ 400,036 $ 368,013 
Total operating expenses.. 266,749 268,410 
Net operating revenue ... 133,287 99,604 
Taxes accrued ..........66- 17,506 18,680 
Operating income .......... 115,782 80,923 
Surplus after charges..... 37,162 4,115 


FEDERAL TELEPHONE & TELEGRAPH. 

The Federal Telephone & Telegraph 
Company report for the year ended De- 
cember 31, 1910, compares as follows: 


1910. 1909. 
Gross earnings ............. $ 889,061 $ 763,820 
Expenses and taxes........ 371,866 354,559 
Net earnings ............ 517,195 409,261 
Chargëg ...cicscreccevccccce 249,756 236,847 
Surplus ....s.ssessses.s.. 267,439 172,415 
There is deducted from surplus 


$100,000 annually as a depreciation 
reserve and the balance is carried to 


surplus account. 


STONE & WEBSTER PROPERTIES. 

The following gas and electric com- 

panies under the management of Stone 

& Webster report earnings for Janu- 
ary, which compare as follows: 


BLACKSTONE VALLEY GAS AND ELECTRIC 


COMPANY. 

1911. 1910. 
Gross earnings sesoses... $113,030 $ 96,529 
Net earningS ...............06. 61,433 47,511 
Surplus over charges........... 31,235 18,144 

DALLAS ELECTRIC CORPORATION. 

Gross earnings ................ $129,374 $118,721 
Net earnings ...........0cc000. 47,182 37,969 

29,759 11,562 


EL PASO ELETRIC COMPANY. 


Gross earnings ................ $ 61,769 $ 57,958 
Net earnings .................. 27,807 28,469 
Surplus over charges........... 19,560 19,836 


GALVESTON-HOUSTON ELECTRIC COMPANY, 


Gross earnings ................ $111,166 $ 96,631 
Net earnings .........cc0c cc eee 45.019 29,017 
Surplus over charges.......... 18.325 3.873 


JACKSONVILLE ELECTRIC COMPANY, 


Gross earnings ............005. $ 52,765 $ 46.850 
Net earnings 1.2... . cece eee eee 25,158 21,994 
Surplus over charges.......... 14,904 12,681 
NORTHERN TEXAS ELECTRIC COMPANY, 
Gross earnings Gs cogs oentug was $124,009 $105,849 
Net earnings .................. 54,877 44,715 
Surplus over charges.......... 30,394 26.525 
PUGET SOUND ELECTRIC RAILWAY. 

Gross earnings ................ 142,95 

Net earnings 26 dcweideevescncs : oF 03 sar eee 


THE SEATTLE ELECTRIC COMPANY, 


Deficit after charges............ 25,02 ‘ 
Gross earnings a. parea gaen og 
Net earnings Lee Cee 202.059 157 309 
Surplus over charges.......... 91.655 51'661 
TAMPA ELECTRIC COMPANY, 
Gross earnings ......... 53,99 H 
Net earnings E ee Ue : o) 
Surplus over charges...) 18,466 1s. 185 
, 2 rye) 
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WASHINGTON RAILWAY & ELECTRIC. 

The Washington (D. C.) Railway & 
Electric Company has issued its pam- 
phlet report for the year ended Decem- 
ber 31, 1910. The income account com- 
pares as follows: 


1910. 1909. 
Gross earnings ............. $4,123,560 $4,080,064 
Operating expenses ........ 2,151,828 2,110,579 
Net earnings .........0.... 1,971,731 1,969,485 
Other income ............... 23,310 10,602 
Total income ............. 1,995,041 1,980,087 
Fixed charges .............-. 1,280,398 1,230,292 
Balance ...... cece cece cease 714,643 749,795 
Preferred dividends ........ 425,000 425,000 
Surplus s.s.s, Aas oe aww se #289,643 324,796 
Common dividends ......... 130,000 =... 
SUPDIUS: oscictaus oes Hae iasi 159,648 $24,795 


*Equal to 4.46 per cent on '§6,500,000 common 
stock. i 


NASHVILLE RAILWAY & LIGHT. 
The report of the Nashville Railway 
& Light Company for the month of 
December and twelve months ended 
December 31, 1910, compares as fol- 


lows: 
1910. 1909. 
December gross ............ $ 170,372 $ 169,277 
Expenses and taxes......... 70,950 94,379 
December net ...........- 99,422 64,898 
Charges and depreciation... 38,431 37,694 
December surplus ........ 60,991 27,204 
Twelve months’ gross....... 1,832,465 1,724,380 
Expenses and taxes......... 1,030,026 1,013,883 
Twelve months’ net....... 802,438 710,497 
Charges and depreciation... 457,287 445,867 
Twelve months’ surplus... 345,161 264,630 
Dividends .......... eseccees 125,000 125,000 
Surplus ........csecceccece 220,151 139,630 
——o 


New York Edison Development. 

In 1910 the New York Edison Com- 
pany gained more than 1,000,000 fifty- 
watt equivalents over the new business 
of the preceding year. The new busi- 
ness amounted to 3,690,187 fifty-watt 
equivalents, against 2,643,113 in the 
preceding year, or almost a forty per 
cent increase. There were above 185 
times as many new contracts signed in 
1910 as the total business of the Com- 
pany in 1883, 

—_———_s<-o____ 


Allis-Chalmers Exceeds Records for 
February. 

Bookings of the Allis-Chalmers Com- 
pany in February were almost double 
the record in January and, with very 
few exceptions, were larger than in any 
previous month in its history, From 
August last to January, inclusive, new 
business averaged fifty per cent less 
than in the corresponding previous pe- 
riod, but for the month Just closed the 
record was approximately fifty per cent 
better than in 1910. 

Operations at the company’s plants 
now average about sixty per cent of ca- 
pacity, which, owing to extensions made 
Re 

seventy ' per cent and eighty 


per cent of what was formerly consid. 
ered normal. 
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New Electrical and Mechanical Apparatus and 


Alternating-Current Motor for Eleva- 
tor, Crane and Similar Services. 

The alternating-current slip-ring in- 
duction motor has been used with very 
satisfactory results in severe, varying- 
speed, reversing service, since its sim- 
plicity of structure, the absence of com- 
plicated parts and its operating char- 
acteristics adapt it admirably for this 
purpose. Heretofore modified stand- 
ard machines have been employed for 
work of this kind, but it is evident 
that very much better results can be 
obtained with a motor specially de- 
signed in every detail. 

With this in view the Westing- 
house Electric & Manufacturing Com- 
pany has recently placed on the mar- 
ket. the type MW motor, a new alter- 
‘nating-current, slip-ring induction mo- 
tor built especially for operating 
cranes, elevators. mine hoists, con- 
tractors’ hoists, turntables, ete. This 
motor possesses features which are the 
result of twenty years’ successful ex- 
perience in designing direct-current 
mill, crane and elevator motors and 
alternating-current induction motors. 
The construction is exceptionally strong 
in order to withstand the heavy stresses 
of this service; the starting torque and 
overload capacity are high, and the 
motor is capable of developing maxi- 
mum power for given dimensions. In 
operation it is practically noiseless, 
which is essential for elevator service. 

The construction of the frame, brack- 


Appliances. 


heavily insulated, form-wound, and laid 
in open slots. The brackets are so de- 
signed that they give rigid support to 
the bearings; they are machine split 
in all except the three smallest sizes. 

The rotor is of comparatively small 
diameter, so that it has low fly-wheel 
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effect and is easy to brake; it is per- 
fectly balanced and the windings are 
securely fastened in place. These fea- 
tures make the rotor especially adapted 
for frequent starting, stopping and re- 
versing. The collector rings are inside 
the front bearing housing. The shaft 
is made of axle steel and is very heavy. 
The bearings are large babbitt-lined 
iron shells. 

Convenience of repair has been an 


be readily relined ; and the construction 
of the coils and the manner in which 
they are laid in the slots permit ready 
renewals. All parts are standard, and 
many of them, such as brackets, bear- 
ings, oìl rings, brushes, brush holders, 
etc., are interchangeable between sev- 
eral frame sizes. The motors are made 
in a number of capacities ranging from 
five to 300 horsepower, and in several 


speeds. 
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New Automatic Fire-Alarm System. 

Patents have been secured by the In- 
ternational Electric Protection Com- 
pany, New York, N. Y., covering an in- 
genious automatic fire-alarm system 
known as the ‘‘Air Alarm” that em- 
bodies a number of unique features. 

The means of detecting the presence 
of the fire is the expansion of the at- 
mosphere itself—the instantaneous re. 
sult from exposed flames. This is ac- 
complished as follows: A small contin- 
uous alloy tube is distributed on or 
near the ceilings of the building to he 
protected. The diameter of this tub- 
ing, which is one-eighth of an inch. and 
the fact that in most cases it is only 
necessary to extend it once around the 
ceiling or moulding, renders it in no 
way objectionable, and. in fact. in most 
cases, entirely invisible. 
this tube terminates in a small case. 
four inches square, containing an air 
chamber, a diaphragm, an electrical 
contact and a small vent for air leaks. 


ALTERNATING-CURRENT SLIP-RING IN- 
DUCTION MOTOR COMPLETE, 
ets, bearings and shaft is the same as 
that of the Westinghouse type MS mo- 
tor, which has been used so sueceess- 
fully for the past three years in heavy 
steel mill duty. The frame is a mas- 
sive evlindrieal easting with large sup- 
and numerous openings 
The stator coils are 


porting feet 
for ventilation. 


CONSTRUCTION OF ROTOR. 


important consideration in the design 
ot these motors. Removal of the up- 
per half of either bracket. gives access 
to the bearings and the interior of the 
motor without disturbing brushes or 
connections. The shaft ean be re- 
moved and replaced without disturbing 
the rotor windings. The bearings ean 


Several thousand feet of this contin- 


uous tubing may be attached to a sin- 
gle pair of these cases, and in most 
instances this amount of tubing will 


prove sufficient to give complete pro 


tection to one floor of a building. 


The operation of the apparatus. 
Any 


above described. is as follows: 


Each end of. 
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change of temperature, whether atmos- 
pheric or from natural means, such as 
steam pipes, stoves, etc., will cause the 
air in the room, and consequently that 
in the tubing, to slowly expand. The 
expanded air in the tubing is projected 
to the ends of same, at which points 
it escapes through the vents in the air 
chambers. These vents, or air leaks, 
are so adjusted as to allow for the es- 
cape of any air expansion in the tub- 
ing which will result from natural heat 
sources. 

In the event of a fire, however, the 
exposed flames cause a sudden rapid 
rise of temperature on the ceiling, 
which is much more extreme than can be 
obtained in any other way. The result- 
ant expansion of the air in the tubing 
is correspondingly great, and when this 
expansion reaches the air chambers at 
the end of the tubing, the air vents in 


same have not sufficient capacity to re- 


lieve the sudden and greatly increased 
This pressure is therefore 


exerted against the walls of the air 
chamber. As the diaphragm forms one 
of these walls, and the only flexible one, 
it is forced outward by this additional 
pressure, and in so doing closes the 
electrical contact whose circuit oper- 
ates the apparatus which sends in the 
alarm to the fire department. 

Another problem which has been 
solved by the ‘‘Air Alarm’’ is that of 
instant notification of any accidental 
damage occurring to the system. This 


-is accomplished by running a small in- 


sulated wire through the tubing and 
connecting the circuit thus formed to 
its suitable relay. If the tubing is cut 
or crushed, the wire inside it becomes 
severed or grounded against the wall 
of the tubing, causing the relay to fail 


and sending a signal at once to the 
“Air Alarm” office, notifying them 
that that particular section of the sys- 
tem has been damaged. 

Nevertheless, the whole equipment is 
said to be practically accident proof, as 
any damage to its wires or tubing, 
while immediately sending a trouble 
signal, does not interfere with the sub- 
sequent transmission of fire signals. 
Damage to the transmission system au- 
tomatically ‘‘throws in’’ a second path 
for the fire signals, while a cut or 
crush of the tubing does not prevent 
the subsequent immediate detection of 
an incipient blaze, owing to the fact 
that there is a diaphragm on each end. 

e 

Handsome Automobile Salesroom. 


In the accompanying illustrations are 
shown exterior and interior views of 
what is said to he one of the hand- 


EXTERIOR OF SAN FRANCISCO GARAGE. 


somest automobile salesrooms and gar- 
ages in the country. This garage is 
owned by Cuyler Lee, the San Fran- 
cisco representative of the Packard 
gasoline car and the silent Waverley 
electric. 

The Waverley Company states that 
numerous Packard representatives in 
different parts of the country have 
made contracts during the present year 
to represent the Waverley, as the two 
ears have been found to appeal to 
much the same set of people, and the 
man who has been accustomed to talk- 
ing Packard finds it easy, as a rule, to 
present the selling points of the Wa- 
verley in a convincing manner. 

It is especially true that handsome 
and dignified appointments like those 
with which Cuyler Lee has surrounded 
his establishment are important aids in 
selling these automobiles. 
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Western Electric Black-Enamel Wire. 

Before the Western Electric Com- 
pany offered its black-enameled wire 
to the open market it gave its product 
a four years’ trial in the manufacture 
of its own apparatus. Black-enameled 
wire is now used extensively in the 
magnetic coils of Western Electric tele- 
phone apparatus and, it is claimed, is 
being used with great success as well 
by many other large manufacturers of 
electrical apparatus. 

Prior to the development of black- 
enameled magnet wire attempts had 
been made to produce a satisfactory 
substitute for silk imsulation. These 
were not successful, as the product 
either did not possess many of the es- 
sential features of satisfactory insula- 
tion, or it was not such that it could 
he manufactured commercially. Black- 
enameled wire is now offered to the 
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market by the Western Electric Com- 
pany and has been tested under the 
severest conditions. This wire is no 
longer an experiment or a theory. 

It is claimed for this wire that while 
the black-enameled insulation is , only 
.0002 inches to .0004 inches in thick- 
ness, it is so elastic that when the wire 
is stretched to the breaking point the 
enameled insulation does not break un- 
til the wire itself gives way. It will 
withstand the ordinary atmospheric 
corrosives and the severe atmospheric 
conditions of shops, factories, tropical 
climates and the sea coast indefinitelv. 
It is not injured by indefinite exposure 
to temperature of 250 degrees Fahren- 
heit. It cannot be removed from the 
wire by the ordinary solvents, and the 
wire can be handled as easily and suc- 
cessfully as a silk-insulated wire. 

One of the great advantages claim- 
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ed for black-enameled wire is its small 
diameter as compared with that of 
single silk or cotton-insulated wire. 
The winding space (for a specified 
number of turns) saved by black en- 
ameled wire over single silk No. 34 B. 
& S. wire is twenty-five per cent. 
—___+--e——___ 

Large Bronze Casting. 

The accompany illustration shows an 
interesting and rather exceptionally 
large bronze drum casting. The drum 
is 12 feet long, 5 feet in diameter, and 
is used as the drying surface in a large 
vacuum rotary drum dryer. The drums 
are generally made of dense air-furnace 
iron, but in this case it was necessary 
to use a high quality bronze drum due 
to the fact that the vegetable extract 
to be dried on the drum would become 
discolored if it came in contact with 
the iron. 

The mold for this casting was swept 
up in dry sand, the core being swept 
up in loam. When the casting was 
poured, the mold was in a vertical po- 
sition thus accounting for the very 
clean surface free from any blow 
holes. It required 16,000 pounds of 
metal to pour the casting and on ac- 


MAMMOTH BRONZE CASTING. 


count of this large quantity, it was 
nevessary to melt the metal in a forty- 
eight-inch eupola. 

The practice of melting bronze in a 
cupola is unusual, but the Buffalo 
Foundry & Machine Company, which 
made the casting in question, has been 
very successful in using this practice. 
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Solenoid-Operated Valves. 

In industrial plants the solenoid has 
been used for many years for the opera- 
tion of contactor and clapper-type 
switches, with solenoid switches and 
automatic and remote-control appara- 
tus, but a new and uncommon appli- 


SOLENOID-OPERATED VALVE. 


cation is made of the solenoid in a sol- 
enoid-operated valve shown in the illus- 
tration and recently put on the market 
by the Cutler-Hammer Manufacturing 
Company, Milwaukee, Wis. The con- 
struction employed permits of the plac- 
ing of the plunger inside the piping 
system and entirely eliminates stuffing- 
box friction. The energizing of the 
coil, for which only a very small cur- 
rent is required, lifts the solenoid 
plunger through a short free travel, 
unseating the valve by a hammer blow. 
After the valve is started the pressure 
becomes nearly balaneed. The coil cir- 
cuit can be run wherever desired, so 
that the valve ean be operated from 
any location or series of locations, ac- 
cording to the arrangement. 

One application of this device is in 
connection with double-acting com- 
pressors, with which considerable trou- 
ble is often experienced in starting un- 
der compression. The solenoid-operated 
valve can be employed to automatically 
control a by-pass so that pressure can 
be released from the compression cylin- 
der in starting, thus preventing com- 
pression. When the desired speed has 
been reached the by-pass is automati- 
cally closed, loading the compressor. 

These devices are also adapted for 
numerous uses in hydraulic or pneu- 
matic systems; with self-starters; for 
remote control of valves used for set- 
ting the brakes in a pneumatic-brake 
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control system, ete. When arranged 
with a thermostat in a heating system 
they can be made to automatically con- 
trol the flow of steam as desired. In 
signal systems where air-operated whis- 
tles are used these valves save piping 
and enable the ready control from a 
central location. In garages the air in 
compression tanks used for inflation of 
tires can be controlled by these devices 
with operating switches placed where 
convenient. 

The valves are built in four standard 
sizes, three-eighth, one-half, three-quar- 
ter and one inch, threaded for stand- 
ard iron pipe, and having an area of 
opening approximately equal to that 
of pipe of the same rated size. The 
standard coils are Cutler-Hammer 
Manufacturing Company’s standard 
No. 3, No. 5 and No. 6 Varley coils 
(except for special sizes), wound for 
voltages of 115, 230 and 500. 


— eoe 


Western Electric Auto Starters for In- 
duction Motors. 

A new line of alternating-current 

starting devices for use with squirrel- 

cage induction motors, and known 4s 


AUTO STARTER, SHOWING OVERLOAD AND 
NO-VOLTAGE-RELEASE RELAYS. 


the ‘‘ Western Electric’’ Hawthorn auto 
starters, has just been placed on the 
market. 
This line of auto starters has for 1! 
features a no-voltage release, relay Pr 
tection from overloads and a fool-proof 
switch. They are made for standard 
two and three-phase circuits and 10 
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both wall-suspension and floor types. 
The core and windings, the cable clamp 
and switch are assembled in a substan- 
tial iron ease. Each phase is provided 
with an inductive winding on separate 
legs of a laminated core, each winding 
being provided with several taps, in or- 
der that the auto starter can be ad- 
justed to individual starting require- 
ments. As all parts are readily acces- 
sible, these taps can be easily changed. 

Perhaps the most important feature 
of this auto starter is the fòol-proof 
switch. This switch, which is oil-im- 
mersed, is located at the bottom of the 
case, which arrangement permits of the 
removal of the inclosing oil tank for 
inspection or removal of the oil or con- 
tacts without taking the auto starter 


FIG. 1.—UNIT NO. 635. 


from its mounting or disconnecting any 
of the leads. | | 

The no-voltage release, consisting of 
an iron-elad solenoid with a movable 
core, shunted across the power line, is 
a simple device which opens the starter 
switch when the voltage drops below 
an allowable low-voltage value for 
which the release is set. This causes 
the starter switch to retin to the 
‘‘off’’ position and disconnects the mo- 
tor from the circuit. 

These auto starters are provided with 
a flat fuse block, on which are mounted 
cartridge-type fuses separated by bar- 
riers. These fuses are connected on the 
running side of the starter circuit, and 
are not in circuit when the auto-starter 
switch is in the ‘‘starting’’ position. 
If preferred, an overload-release panel 
can be substituted. The overload re- 
lease consists of two solenoids with 
movable cores, which at a predeter- 
mined value of line current pick up 
and open-rircuit the no-voltage release. 
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NEW FEDERAL ELECTRIC APPA- 
RATUS. 


HIGH-CANDLEPOWER TUNGSTEN UNITS. 

The Federal Electric Company, Chi- 
cago, Ill., is placing on the market the 
high-candlepower tungsten units 


FIG. 2.—UNIT NO. 640. 


shown in the accompanying illustra- 
tions, which the company states are 
specially designed and proportioned to 
give efficient distribution of light with 
the high-candlepower tungsten-filament 
lamps. Economy of operation is also a 
factor which is claimed for all of these 
units. 

In Fig. 4 is shown unit No. 636 which 
is designed particularly for 500-watt 
tungsten lamps. This unit has a 
twenty-inch glass-how] shade with a 
ten-inch opening and a spun-brass 
dome ten and one-half inches in diam- 
eter. It has a six-inch white-porcelain 
enameled-steel disk wired with a large- 
base socket. The unit is suspended by 
a combination one-inch stem and a five- 


FIG. 3.—UNIT NO. 6287. 


sixteenths inch ornamental chain. The 


standard finish is brush brass. 

Unit No. 637, shown in Fig. 3, is a 
ceiling unit and is equipped with a 
twenty-inch glass-bowl] shade with a 
ten-inch opening. It has a ten-inch 
white-porcelain  enameled-steel disk, 
wired, and is equipped with a large- 
base socket for 500-watt tungsten-fila- 
ment lamps. The brass hand or canopy 
is twenty-two inches in diameter aad 


six inches high. 
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Fig. 1 is a view of unit No. 635, 
which is also designed for 500-watt 
tungsten-filament lamps. This fixture 
has a twenty-inch black-porcelain en- 
ameled-steel shade and spun-porcelain 
enameled-steel dome, seven inches in 
diameter and five inches high. It is 
equipped with a large-base socket. The 
stem, of one and one-eighth inch iron 
pipe, is eighteen inches long and is 
painted black; with ornamental cast- 
iron ceiling base. Fig. 2 is known as 
unit No. 640. The reflector is sixteen 
inches in diameter and is white-porce- 


lain enameled inside and out. The 


FIG. 4—UNIT NO. 636. 


length overall to the bottom of the re- 
Hector is thirty inches. 
FEDERAL KITCHEN CABINET. 

The Federal kitchen cabinet, shown 
in Fig. 5, is designed to accomplish by 
means of electricity the countless me- 
chanical operations of cooking and 
preparing food. By it power is sup- 
plied for the many mechanical opera- 
tions of cooking and preparing the 
food for the table, and at the same 
time providing all the well known ad- 
vantages of the modern kitchen cab- 
inet which modern domestic science is 
introducing into every up-to-date 
household. The power, supplied by an 
eighth-horsepower motor located in 
the base of the cabinet, is transmitted 
to the shaft head on the table-bed, 
where it is available for use at either 
of the shaft ends. The power is turned 
on by a switch at the back of the 
cabinet. The motor is in a_ special 
compartment where it cannot he tam- 
pered with, become clogged by dirt or 
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water, or cause any injury to persons 
unfamiliar with such machinery. The 
revolving ends of the shaft arms are 
protected by swivel collars, making it 
impossible for them to catch or tear 
the clothing or fingers of the user even 
when running at full speed. All cogs 
and gears on the various pieces are 
protected by guards, to prevent acci- 
dent. 

The various pieces, eleven in num- 
ber, which make up the complete 
equipment of the Federal kitchen cab- 
inet are kept when not in use on the 
racks in the lower part of the cab- 


inet, where they are easily accessible . 


upon opening the two doors. They 


FIG. 5.—FEDERAL ELECTRIC KITCHEN CABINET. 


comprise a bread mixer, cake mixer, 


egg beater, vegetable slicer, coffee 
grinder, meat cutter, lemon grater, 
cherry pitter, knife sharpener, knife 


polisher and ice-cream freezer. 

The cabinet is well and substantial- 
ly made of oak heavily varnished. It 
is supplied only in standard golden 
oak finish, which has been found to 
harmonize with the majority of mod- 
ern kitchen interiors and furnishings. 
The top of the table is covered with 
heavily nickel-plated sheet metal, 
which also extends back beneath the 
power arms and about six inches up 
the back wall of the cabinet. The 
metal brackets supporting the wooden 
shelves are also heavily nickel plated. 
This makes the top of the cabinet 1m- 
pervious to water and easily cleaned. 
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An Improved Induction Watt-Hour 
Meter. 

The Sangamo Electric Company, 
Springfield, Ill, has brought out an 
improved form of induction watt-hour 
meter which will be known as the type 
H. This meter, in common with all in- 
duction types, employes the well-known 
rotating-field principle discovered by 
Ferraris, which depends upon the inter- 
action of two or more magnetic fields 
of different phase, so related and lo- 
cated with respect to each other as to 
produce a rotating field acting upon a 
movable low-resistance armature. 

The simple field arrangements char- 
acteristic of the well-known Gutmann 


FIG. 3.—SERIES COILS AND GRID. 


Meters with the additional improve- 
ments suggested by ten years’ broad 
experience in the meter art have been 
incorporated, thus securing a con- 
struction which will insure high initial 
and permanent accuracy. 

The complete meter is shown in Figs. 
1 and 2, the latter with cover removed, 
and the principal elements indicated. 
Figs. 3 and 4 show the main grid re- 
moved from the base, giving a clear 
idea of the structural features. 

The moving element consists of a 
hight aluminum disk mounted on a 
short shaft, the entire system weigh- 
ing eighteen grams. The disk is swaged 
under heavy pressure, rendering it very 
stiff and rigid, effectually resisting the 
bending effects of accidental blows or 
of the most severe shorteireuits. In 
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the arrangement of the disk, shaft and 
bearings some very novel and valua- 
ble features, both in the pivots and the 
bearings, have been incorporated. The 
upper pivot is made of highly-tempered 
steel wire, and of such diameter to be 
quite flexible in the length between the 
top of the shaft and the bearing in 
which it rotates. This guide ring 
which has its bearing hole ‘‘olioed’’ and 
burnished, has a long brass sleeve 
closely surrounding the upper pivot of 
the spindle, so that any blow against 
the moving system, caused by accident 
or shortcircuit, will slightly deflect 


FIG. 4.—SHUNT COIL. 


the shaft until the steel pivot touches 
against the side of the shell. 

The lower pivot arrangement, one o! 
the most important features of the 
moving system in any induction meter. 
is entirely new. It consists of a hard- 
ened polished steel-wire tip, having 
both ends rounded and polished. This 
tip slips friction tight into a hole 
drilled in the lower end of the brass 
shaft split so as to compress on and 
firmly hold the pivot. When one end 
of the pivot has become worn or in- 
jured, it can be easily withdrawn, rê- 
versed, and when pushed in gives an 
entirely new pivot on the other end. 

The lower bearing differs entirely 
from that used in any previous forms 
of induction meters, consisting of 3 
ring stone and end stone of high-grade 
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sapphire instead of the usual cup jewel 
used in other meters. It is the same 
construction as used in all watch bear- 
ings. The bearing adopted offers sev- 
eral advantages over the cup jewel as it 
is possible to obtain absolutely perfect 
end stones, easily inspected merely by 
reflection of light from the flat sur- 
face, so that the least flaw is immedi- 
ately detected, whereas any one who 
has ever tried to inspect or test a cup 
jewel knows how difficult it is to abso- 
lutely determine the presence of a flaw 
in the bottom of the.cup, unless the 
defect is very bad. 

As is well known, the shunt or po- 
tential coil of an induction meter occa- 
sionally breaks down or burns out, due 
to abnormal] line conditions or accident. 
In such cases the replacement of a 
coil is a difficult matter in the 
average meters. With the new 
design replacement is easily made, the 
entire shunt magnet with its coil being 
held to the base by two dowel pins 
and four screws, enabling removal as a 
unit. A new core and coil may thus 
be substituted without removing and 
replacing laminations, as is ordinarily 
necessary. As the iron core is of smal] 
value, compared with the coil, it is far 
better to furnish a complete core and 
coil unit for replacement, rather than 
the coil alone—hence in the type H me- 
ter there can be no occasion to re- 
move the core from a defective coil. 

The laminated core has but a single 
air gap, in which the disk rotates, in- 
surimg perfect uniformity and aline- 
ment and eliminating magnetic leak- 
age. The laminations forming the core 
are laced into the shunt coil, and then 
subjected to enormous hydraulic pres- 
sure, the rivets being set at the same 
time, so that the whole forms a com- 
pact non-vibrating unit, eliminating 
humming. 

The series coils are mounted on a 
laminated-iron structure having a lam- 
inated return plate forming an air gap 
in which the disk rotates. The design 
of the curved magnetic return plate, 
with laminations placed edgewise to 
the field below, gives a maximum ra- 
dius of action for both the series and 
shunt fields. The gap of the shunt field 
in which the disk rotates, projects in 
between series magnet poles, the re- 
turn plate curving so as to clear the 
shunt magnet. 

Full-load adjustment is effected by 
simply raising or lowering a microme- 
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ter-supported magnetic disk shunt in 
proximity to the permanent magnets. 
This is the logical method and corre- 
sponds to long established micrometer 
adjustments in watches and clocks. On 
each side of the bracket, carrying the 
lower bearing is the light-load adjust- 
ing lever stamped ‘‘F’’ and ‘‘S,’’ in- 
dicating that when the lever is moved 
in the direction marked ‘‘F’’ the meter 
will run faster on light load, and when 
moved towards ‘‘S’’ will run slower. 
In the type ‘‘H’’ meter short-circuit 
effects on the permanent magnets are 
negligible as the heavy laminated re- 
turn plate of the series coils offers an 
effective closed path for the surplus 
flux. The shape of this magnetic plate 
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The illustration shows three General 
Electric steam turbines, aggregating 105 
kilowatts installed on the steamship 
Alabama, owned by the Goodrich Trans- 
portation Company of Chicago, and now 
in service on Lake Michigan. On a 
boat, economy of space is imperative 
and a glance at this turbine equipment 
shows that compactness is a feature of 
this installation, each unit occupying a 
space of 3 feet 4 inches by 7 feet with 
3 feet headroom. They are single- 
stage condensing turbines designed for 
operation with a steam pressure of 150 
pounds, and are direct-connected to 
thirty-five-kilowatt 125-volt direct-cur- 
rent generators. 

These scts furnish power for the 


CURTIS TURBINES ON THE ALABAMA. 


is such that the spreading lines of force, 
under short-circuit conditions, natural- 
ly tend to travel along the curved lines 
defined by the laminations. 
— eo 
Curtis Turbines for Lake Steamer. 
The palatial steamers of the present 
day are equipped with every conven- 
ience demanded by the high-class 
patronage which they enjoy. This 
means elegantly appointed staterooms, 
luxuriously furnished, the highest class 
of service. and last and not least, elec- 
tric lights. Any other method of 
lighting than by electricity is out of 
the question. Its feature of safety, 
economy and the fact that it does not 
vitiate the air, commend it as being the 
form of lighting best suited to this ser- 


vice. 


searchlight, for lighting the boat, and 
charging a storage battery which is used 
for emergency lighting. 
eo 

Richmond Slip-Ring Polyphase Motors. 

An appreciation of the increasing 
demand for satisfactory variable-speed 
polyphase alternating-current motors 
has led the Richmond Electric Com- 
pany, Richmond, Va., to place on the 
market a full line of machines of this 
nature in sizes from one-fourth to sev- 
enty-five horsepower, Inclusive. These 
motors have been found very satisfac- 
tory for the operation of printing 
presses, machine tools, freight and pas- 
senger elevators, cranes, hoists, venti- 
lating fans, ete. 

The Richmond slip-ring polyphase 
motors, which are known as type HF. 
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correspond very closely in operating 
characteristics to shunt-wound direct- 
current motors with armature control. 
The standard form of construction em- 
ployed in all the HF motors is shown 
in the accompanying illustration. It 
will be noted that these motors are 
well protected and at the same time 
sufficiently ventilated to permit of the 
motor carrying heavy loads continu- 
ously without an abnormal temperature 
rise. The very best material and work- 
mapship are employed in their con- 
struction, and all parts are of heavy 
design for their rated capacity. The 
shafts are of sufficient size for the 
most severe service. These motors can 
be mounted on the side wall or ceiling 
by turning the end plates 90 to 180 
degrees, so as to keep the oil wells in 
a vertical position. A substantial iron 
sub-base is furnished with the one- 
fourth-horsepower to three-horsepower 
motors, and rails with the five-horse- 
power to seventy-five-horsepower mo- 
tors. 

The stator frames are of cast iron 
and in one piece. The section is such 
that a rigid support is obtained for the 
laminations. The feet are broad, and 
the entire frame construction is such 
that there can be no springing. The 
laminations are of the highest grade 
electrical sheet steel, and are annealed 
after the slots are punched in the inner 
periphery. In this manner the effects 
of hardening of the steel, due to punch- 


RICHMOND POLYPHASE MOTOR. 


ing, are eliminated. The steel is espe- 
cially treated during the process of 
annealing to eliminate the effects of 
aging. Before assembling in the stator 
frame each disk is japanned and baked. 
The stampings are then clamped in the 
stator frame under hydraulic pressure 
between heavy malleable iron rings. At 
each end of the laminations is a fiber 
disk with slots of the same size as in 
the steel punching. These disks are 
an additional protection to the coils 
where they come out of the slots. The 
inside diameter of the stator punch- 
ings is ground on a special machine, 
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thereby insuring an accurate air gap. 
The partly closed slots are then lined 
with fiber and mica tubes. The stator 
windings, which are liberally designed 
as to carrying capacity, are then placed 
in position, a hardwood key is driven 
in, thus closing the top of each slot, 
and holding the coil securely in its 
place. The coils are carefully taped, 
and the stator is dipped in a high- 
grade moisture and oilproof compound 
and then baked. 

The rotors are built and ground in 
the same careful manner as the stators. 
In the smaller sizes the punchings are 
mounted directly upon the shaft and 
clamped under hydraulic pressure be- 
tween malleable-iron heads. In the 
larger sizes the punchings are mounted 
on spiders and clamped between mal- 
leable-iron rings. 

D a 


Modern Plant of The Morris Iron Co. 


The Morris Iron Company, successor 
to the Elmer P. Morris Company, Fred- 
erick Iron Works, and Montrose Iron 
Works, is reconstructing its plant at 
Frederick, Md., for supplving orna- 
mental posts, castings, and out-door 
lighting specialties. The plant will 
consist of seven buildings with a total 
floor space of some two and a half 
acres and will have direct connection 
with the Pennsylvania Railroad and 
the Frederick Railway. 

The boiler and power house will be 
equipped with McEwan boilers and 
Harrisburg Corliss direct-connected en- 
gine and C. & C. dynamos. For light- 
ing purposes a General Electric direct- 
connected 220-volt generator will be 
used. A New York air compressor, 
having a capacity of 300 cubic feet of 
free air per minute, will be installed for 
operating air hoists, chipping ham- 
mers and sand blasts. 

The foundry will have a floor space 
of over 50,000 square feet for moulding 
purposes only, and connected with this 
wil! be the sand blasting, cleaning and 
chipping room. The foundry is now 
being equipped with electric traveling 
cranes, air and electric hoists, mould- 
ing machines and similar modern tools. 

The machine shop will be 60 by 325 
feet and will be equipped with travel- 
ing crane and twenty machines for 
handling all kinds of high-grade ma- 
ekine work. The pattern shop will ad- 
join the machine shop and will also 
be equipped with all modern tools. The 
pattern storage building will be 60 by 
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over 200 feet and absolutely fire-proof. 

The warehouse and shipping depart- 
ment is 60 by 175 feet with ample yard 
space. An industrial railway system 
will be installed throughout the en- 
tire plant. 

The sales office will remain at 86 
West Street, New York City, but the 
general offices will be installed in a 
two-story building which will inelude 
the drafting and designing depart- 
ment. When the plant is completed, 
between 250 and 300 men will be em- 
ployed continuously. 

In addition to the line of ornament- 
al poles, brackets, and electric light 
and railway fittings, the company will 
supply small castings, such as building 
columns, plain and ornamental; ma- 
chine-tool castings; grate bars; man- 
hole covers, frames and a general line 
of aluminum, brass, grey iron and 
semi-steel castings. 

—————~«--e—__ 
New Connecticut Telephone. 

The Connecticut Telephone & Electric 

Company. of Meriden, Conn.. has just 


NEW CONNECTICUT TELEPHONE. 


placed on the market a new type ot bat- 
tery-call telephone. This instrument is 
made up in a stamped metal case, highly 
finished in black. A new transmitter 
and hook of very high-class design have 
been added. This instrument. being 4 
batterv-call telephone, is not generally 
used for over 500 to 1,000 feet, as it 18, 
of course, not possible to ring a battery 
hell over a longer line. While this tele- 
phone is sold at a very low price. It 
unusually high grade throughout. It 
designed particularly for two-line US® 
that is, between house and barn. offices 
In publie buildings. ete. 
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COMMISSION NEWS FROM NEW YORK. 
(Spectal Correspondence.) 


Representatives of the New York Central & Hudson River 
Railroad Company appeared before the Public Service Commission, 
Second District, opposing the petition of the Hudson River and 
Eastern Traction Company for permission to begin construction 
of a trolley road from Sherman Park to White Plains. Five years 
ago the Board of Railroad Commissioners granted a certificate to 
the company for the building of its line between Ossining and 
Sherman Park. No construction has been started along this line. 

Attorney William L. Visscher of the New York Central objected 
to the trolley because it practically parallels the New York and 
Harlem for a distance of seven miles and is from 100 to 500 feet 
away between Pleasantville and North White Plains. He said his 
company is now rendering adequate service through this territory 
and that there was no need for the electric road. In Pleasantville, 
he pointed out, that a part of the trolley route is on Vanderbilt 
Avenue, the fee of which is in the Central. 

At places in North White Plains, Vallalla, Hawthorne, Kensico 
Cemetery and Sherman Park, Mr. Visscher stated the proposed 
line is in such proximity to the Central that the latter road would 
be put to additional expense in eliminating grade crossings. 

The Public Service Commission, Second District, has served 
upon the Black River Telephone Company the complaint of the 
village board and citizens of Lowville, alleging that the rates 
now charged by that company in the village of Lowville are in 
violation of the terms of a franchise granted to the company. The 
franchise in question was granted in 1900 and provided for a rate 
of $15.00 per year for business places and not to exceed $10.00 
per year for residences. The complaint alleges that the new tariff 
provides for rates in Lowville at a maximum of $3.00 per month 
for business houses and $1.75 per month for residences, scaled 
down to $3.00 per month for four-party business lines, and $1.25 
for four-party residence lines. The company has been given twen- 
ty days in which to answer the complaint. 

The Public Service Commission of the Second District has 
dismissed the joint petition of the Amsterdam Automatic Telephone 
Company and the New York Telephone Company for the approval 
of the transfer of the real estate, physical plant and property of the 
Amsterdam Company to the New York Telephone Company. In its 
ruling the Commission holds that it has no power either to consent 
to or forbid the transfer of the physical property of one telephone 
company to another, its jurisdiction being confined to controlling 
the franchise transfers. 

Approval of the Commission has been obtained to the appli- 
cation for transfer by merger of the Jefferson County Telephone 
Company to the New York Telephone Company. The Commission 
also approves the taking over by the New York company of the 
Trumansburg Citizens’ Telephone Company. 

On the other hand, the Commission approves the transfer by 
the New York Telephone Company to the Otsego & Delaware Tele- 
phone Company of certain franchises of the Central New York 
Telephone & Telegraph Company. The New York Company has 
also received the sanction of the Commission to its transfer to the 
Allegheny County Telephone Company of franchises granted the 
New York & Pennsylvania Telephone & Telegraph Company. 

Permission has been asked by the Oneida Railway Company 
for a 475-year franchise by which it may operate by third rail its 
passenger and express cars on the West Shore division of the 
New York Central between Utica and Syracuse. No more than half 
the capacity of this fifty miles right of way is to be used by the 
Oneida cars, for which it will pay the Central $130,000 a year. 

Complaints filed with the Public Service Commission during 
February against the transportation companies of Greater New 
York number 126. Of these, sixteen were satisfactorily settled by 
the companies, without investigation by the Public Service Commis- 
sion. 

Complains against the transportation companies have decreased 
about onethird in three years, according to a report just issued by 
the Public Service Commission. In 1998, the first calendar year 
of the Commission’s existence, more than 3,000 complaints were 
received. For the year 1910 the total was only 1.988 directed 


against thirty-five different operating corporations. 


COMMISSION NEWS FROM WISCONSIN. 


(Snecial Correspondence.) 

The Commission has authorized the Lake Geneva & Lake Dela- 
van Electric Company to issue $200,000 in stock and notes or 
bonds. The funds derived from the sale of the stock and bonds 
are to be used for the purpose of supplying the company with funds 
for paving organization expenses, and all the expense incident to 
the construction and equipment of a line of electric railway be- 
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tween the village of Walworth and the city of Delavan, all in the 
county of Walworth, Wisconsin. 

That three persons do not constitute the “public” was deter- 
mined by Judge E. Ray Steven in the Circuit Court of Dane County. 
The case is that of Sarah M. Cawker and others against the Rail- 


road Commission of Wisconsin. The plaintiffs own and operate a 
heating plant in connection with the Cawker Building in Milwaukee 
which furnishes light, heat and power to the building. The plant 
was installed and maintained by the plaintiffs to. meet their 
own demands, and finding that it created more heat and light than 
was necessary for their own use they entered into an agreement 
with three tenants to furnish them with what they would need. 
The question was as to whether this would amount to operating 
a public utility and thus be subject to the control of the Railroad 
Commission. It was held by the court that this would not con- 
stitute a public utility any more than it would if a man furnished 
his neighburs with water out of his well even if they paid for the 
same. The heating plant as well as the well was a necessity and 
if either provided a greater output than the owner needed he had a 
right to dispose of it if he could without coming under the control 
of the Commission. The court held further, ‘‘There is nothing in 
the legislative intent as expressed in the law or in the facts pleaded 
with relation to plaintiff's plant that would warrant the court in 
holding that the three persons or corporations to whom light, heat 
and power are furnished by the plaintiff constitute tne public, with- 
in the meaning of the statutes.” The Commission is expected to 
appeal the case to the Supreme Court. 

The Commission has handed down its decision in the matter 
of the complaint of J. J. Lamb vs. Eastern Wisconsin Railway & 
Light Company, alleging that the fare zones established by the 
railway were discriminatory. The Commission made a valuation 
of the physical property of the company and also investigated the 
earnings and expenses of the company for a period of years. Tests 
of the consumption of current by the company’s cars were made 
by O. M. Rau, superintenijent of electric lighting for the Milwaukee 
Electric Railway & Lighting Company. These tests showed a con- 


sumption per car mile for city running of from 2.60 to 2.73 kilowatt- 


hours for fifty-horsepower, four-motor cars of twenty-nine tons and 
twenty-eight tons. The consumption per car hour was from 32.44 
to 33.92 kilowatt-hours. For interurban running the tests showed 
a consumption per car hour of from 55.03 to 56.87 kilowatt-hours 
and from 2.21 to 2.23 kilowatt-hours per car mile. In conclusion the 
Commission stated that not only are the company’s revenues too 
low to warrant any reduction in rates, but the zone system as at 
present in effect on the company’s line is so arranged as to satis- 
fy reasonably well the requirements of the general public. 

The Bloomer Electric Light Company applied for permission 
to put into effect a minimum bill and to affect other changes and 
adjustments in the rate schedule. The Commission found upon 
investigation of the rates and services given by the company that 
the service was not adequate and the Commission insisted that 
the service be made reasonably adequate before any changes in 


rates would be authorized. 


COMMISSION NEWS FROM NEW JERSEY. 


(Special Correspondence.) 


In the matter of the petition for the approval of leases of 
the Trenton Street Railway Company, the Trenton, Hamilton & 
Ewing Traction Company, and others to the Trenton & Mercer 
County Traction Company, the Board decided that it would approve 
the lease and would further, upon formal application, approve the 
issue of bonds to make improvements. 

The inhabitants of Trenton petitioned the Board that the Tren- 

ton Street Railway Company be ordered to put its roadbed and 
overhead system in order and also to provide air brakes for its 
cars. 
The Board ordered certain improvements to be made on a 
number of the company’s lines, but found that the present equip- 
ment of brakes upon the city cars was adequate. In view of 
the absence of steep wrades in the city, and the speed maintained 
for urban traffic, the Board considered the hand-brake equipment 
on these cars efficient and in accordance with good practice, and 
determined that in this respect the Trenton Street Railway Com- 
pany furnishes safe and adequate service. The Board, however, found 
that the Trenton Street Railway Company falls to furnish safe and 
adequate service in the City of Trenton in that it operates cars 
that are not properly equipped with sand-boxes and ordered the 
installation of them. 

A suggestion was made that the railway company should set 
up a depreciation account and that the work which was to be done 


should be paia for from tnat fund. 
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LIGHTING AND POWER. 


(Special Correspondence.) 

TIOGA, N. D—A company has been organized to put in an 
electric light plant. C. 

LETCHER, S. D.—The electric light plant here was recently 
completed and is now in service. 

ALTUS, OKLA.—The new municipal electric light plant was 
put in operation a short time ago. 

MALTA, MONT.—H. E. Wharton has applied to the Council 


for a franchise to install an electric light plant. C. 
DRAPER, S. D.—The Council will grant a twenty-five-year 
franchise for the installation of an electric light plant. C. 


BUFFALO, MINN.—The new municipal electric light plant, 
which was erected at a cost of $20,000, has been put in operation. 

BARBERTON, O.—The Barberton Light & Power Company has 
been incorporated with a capital of $10,000 by Charles S. Johnson. 

MOTT, N. D.—The village council granted a twenty-year fran- 
chise to J. Blaine Little for the operation of an electric light plant 
in this place. C. 

TYNDALL, S. D.—The new electric light system at this place 
is about ready to be placed in operation. It was installed at a cost 
of $17,000. 

MOBRIJDGE, S. D.—A franchise has been granted to ihe Mo- 
bridge Electric Light, Power & Heating Company, to install an 
electric light plant. C. 


TIMPSON, TEX.—The City Council will order an election to 
vote on the proposition of issuing $20,000 of bonds for constructing 
a water works system. 


MANCHESTER. IOWA.—A vote will be taken March twenty- 
seventh on granting a franchise to Joseph Hutchinson for the in- 
stallation of an electric light plant. C. 


WASECA, MINN.—A vote will be taken at the April election 
on issuing bonds for $15.000 for the improvement of the electric 
light plant and the water-works system. C. 


GOLIAD, TEX.—The Goliad Supply Company has been or- 
ganized for, the purpose of installing a water-works system, an ice 
factory and electric light plant at Goliad. D. 


FLATONIA, TEX.—The Flatonia Ice, Water & Electric Light 
Company recently put its plant in operation. This replaces the 
instaliation which was burned several years ago. 


MARTINEZ, CAL.—The great Western Power Company has 
been granted a franchise to erect lines and poles for distributing 
electricity in this city for lighting and power purposes. A. 


FOREST GROVE, ORE.—The Independent Electric Company 
has been granted a twenty-five-year franchise for an electric power 
line in this city. Construction work will probably commence early 
in April. A. 

HARRISBURG, ARK.—Morris Hayutin of this city has pur- 
chased the entire holdings of the stockholders of the Harrisburg 
Electric Light & Power Company and will spend several thousand 
dollars in improving the plant. 

WHITE EARTH, N. D.—The White Earth Lighting Company 
has been incorporated with a capital stock of $10,000. The incor- 
porators are Olaf M. Muss, Cornelius Hansen, Peter Herseth and 
A. B. Feiring, all of White Earth. 

LOS ANGELES, CAL.—The Phoenix Lighting Fixture Company 
igs about to erect a three-story brick building here. The plant is 
expected to be in full operation by the first of April. A manufactur- 
ing department is included in the plans. A. 


WILLOWS, CAL.—The Peoples’ Power Company has been or- 
ganized in this city and, under contract with the Sacramento Power 
Company, will get its electricity from that company and operate in 
this and the northern part of Colusa County. A. 


CINCINNATI, O.—The Logan Electric Company has incor- 
porated with a capital of $25,000 to erect and operate power plants. 
The incorporators are W. F. Bevill, Charles Bennett, S. M. Bisant, 
Naman Jackson and Frank R. Hurst, all of Logan. 

DEVILS LAKE, N. D—A representative of eastern interests 
has investigated the electric light proposition and will probably 
install a new plant here with an investment of $50,000. The old 
plant is not equipped to meet the demands of the city. 

PORTOLA, CAL.—The electric lighting company recently in- 
corporated by C. H. Gardner has commenced work on the con- 
struction of its plant. Mr. Gardner. president of the company, 
believes that the plant will be in complete operation within five 
months. A. 

REDWOOD FALLS, MINN.—The United States Senate has au- 
thorized the construction by the Minnesota River Improvement & 
Power Company, of two dams in the Minnesota River, one near 
the mouth of the Redwood River and the other located at Big 
Stone Lake. C. 

MT. CARMEL, PA.—The new Lehigh Valley power house no 
under construction at Centralia is nearly completed and will be 
ready for operation in about one month. The machinery is being 
installed in a large cement building. This new plant will furnish 
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power and light for all the Lehigh Valley collieries in the region, 
including the Packer No. 5 at Shenadoah and Sayre at Mount Car- 
mel. 


SANDUSKY, O.—For the third time within the past three 
months Mayor George T. Lekrer, of this city, has vetoed an electric 
lighting ordinance duly passed by the City Council. It is now 
thought certain that the council will pass the ordinance over the 
veto. H. 


SACRAMENTO, CAL.—The Pacific Gas & Electric Company is 
planning a great system of water-storage reservoirs in Lake Val- 
ley. The Northern California and the Sacramento Valley com- 
eee are also extending their lines and reaching out for new 

usiness. 


WILMINGTON, DEL.—The city probably will establish its own 
lighting plant within a short time. The plant will be built and 
equipped to generate enough power to furnish light for all city 
buildings and for a greater portion of the city. streets. The water 
power at the command of the city will be utilized. 


VERDI, NEV.—The Truckee River General Electric Company, 
which controls the power plants along the Truckee River, is now 
working on a new plant. This plant is to be larger than all the 
other plants along the river, and will supply power to the smelter 
which is to be built at Waubuska, and to mills, smelters and mines 
in other parts of the state. 


nELENA, ARK.—The Helena Gas & Electric Company has 
been sold for $135,000 to a Philadelphia syndicate, which will im- 
mediately take charge of the property and which will also begin 
extensive improvements. The new owners have already secured a 
site for the building of the new power house and it is stated that 
$350,000 will be spent thereon. 


FREEWATER, ORE.—The Pacific Electric Light & Power 
Company is constructing a power line which is to supply power for 
pumping water. The line commences at the Freewater substation 
and goes through the Hudson Bay country. There will in all be 
about thirty miles of line, and farmers along the route have sub 
scribed for over 500 horsepower. 


OROVILLE, CAL.—George H. Tully, H. B. Lind and M. P. 
Barnes, all of Sacramento, Cal., have purchased 90,000 inches of 
water on the Middle Fork of the Feather River. The purchasers 
are about to incorporate the Central California Hydroelectric Power 
Company and plan within three months to begin work on developing 
their recently purchased water rights. A. 


DEERWOOD, MINN.—This village, Crosby and Cuyuna, the 
three chief-towns of the Cuyuna Range, are now illuminated by 
the Cuyuna Range Light & Power Company. The power house at 
Deerwood contains a 300-horsepower cross-compound Corliss engine 
and a 200-kilowatt generator. Frank B. Leason, formerly with the 
light plant at Staples, as the chief engineer. 


BURLINGTON, N. C.—The Almanac Power Company, which 
was incorporated recently has organized to construct a hydroelec- 
tric plant on Haw River. F. L. Williamson of Burlington, is presi 
dent and treasurer, J. Harvey White, of Graham, N. C., is vice 
president, and Charles E. Menefee of Graham is secretary. The 
shee aed has a capital stock of $300,000, and its main offices are at 

raham. 


MINNEAPOLIS, MINN.—The committee for the big civic jubilee 
to be held here next July has decided upon the illumination scheme. 
There will be six Corinthian pillars twenty-five feet in height and 
four feet square at base for each of the twelve blocks. From these 
will be looped ropes of incandescents to the ornamental street 
lights and festooned at street intersections. The pillars are to 
be surmounted by large clusters of lights. Z. 


SCRANTON, PA.—Announcement has been made by the Scran- 
ton Electric Company that it proposes to spend $1,000,000 to make 
its plants in this city and vicinity second to none in the country. 
At present, through purchases from various companies that have 
started, the company is making use of several plants in this city. 
The generation of electricity is to be centralized in the suburban 
plant in Green Ridge and at the plant on the banks of the Lacka 
wanna River. 


ROSWELL, N. M.--The Roswell Gar & Electric Company of 
Boswell is rebuilding its electric vower plant and enlarging !t5 
capacity with the view of providing power for irrigation pump 
ng plants in this part of the Pecos River Valley. The Berrendo Farms 
Company W1ll install sixty-five pumping plants, each of a capacity of 
1,000 gallons per minute, all to be operated by electricity. The 
Roswell Gas & Electric Company will construct a system of trans: 
mission lines to cover the valley territory. D. 


MINNEAPOLIS. MINN.—The health and hospitals committee 
of ihe City Council has recommended the purchase of a new eD- 
gine and generator to cost $2,500, for use in lighting the cll! 
buildings adjacent to the crematory. It was decided to change 
from the direct to the alterrating-current system. At a conferencé 
It was decided that the maximum steam capacity of the garbage 
crematory if ceveloped and the investment of $50,000 in electrical 
and other equipment would net the city $17,000 annually and plans 
for introduction of a bill into the legislature authorizing the bond 
issue were discussed. 
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ELEOTRIC RAILWAYS. 
(Special Correspondence. ) 

ALBIA, IOWA.—Business men are planning for the construc- 
tion of an interurban to Buxton. C. 

BILLINGS, MONT.—It is reported that the Eastern Montana 
Electric Railway Company will build a line to Bear Creek. C. 

MARSEILLES, ILL.—The Chicago, Ottawa & Peoria Interurban 
Railway has asked for franchise to operate jts lines through the 
city. Z. 
GALLIPOLIS, 0.—The Gallia & Meigs Electric Railway Com- 
pany has been incorporated with a capital of $50,000 by T. W. Jack- 
son and others. 

SALT LAKE CITY, UTAH.—The Payson Electric Railroad 
Company has applied for a franchise to build and operate an elec- 
tric interurban road between this city and the town of Payson, 
Utah County. A. 

BRECKENRIDGE, MINN.—The Breckenridge & Wahpeton 
Street Railway Company is planning the construction of several 
extensions of its lines including one into the lake region of Otter 
Trail County. C. 

CORPUS CHRISTI, TEX.—The Corpus Christi Street and In- 
terurban Railway Company of Corpus Christi has been granted a 
franchise by the City Council to extend its lines to suburban parts 

D. 


of the town. 
OAKLAND, CAL.—The Oakland Traction Company has applied 


for thirty-five-year franchises on Clay Street, from San Pablo Ave- 
nue to Eighth Street; Market Street, from San Pablo Avenue to 
Fifty-fifth Street, Thirteenth from Washington to Market Streets, 
and Market from Thirteenth to Fourteenth Streets. 

LOS ANGELES, CAL.—The Pacific Electric Railroad Company 
has agreed to lay tracks on the municipal docks in this city, at 
actual cost in addition to laying the connection tracks of its belt 


railing over the private right-of-way on Riverside Drive, connecting 
All this new work is to com- 


with the company’s established lines. 
mence this month. A. 

HENDERSON, KY.—Articles of incorporation have been drawn 
up for the Henderson Interurban Railway Company, which is to be 
organized with a capital of $10,000. The charter provides for the 
construction and operation of electric railways in Kentucky. It is 
proposed to build standard-gage electric railways between Hen- 
derson and Dixon, to Uniontown via Morganfield, and Henderson 
and Owensboro. The aggregate length of these lines will be about 
eighty-five miles. The incorporators of the company are E. F. 
Wheaton and F. M. Smith. of Nashville, and W. W. Cooper, of 
Smith Mills. 

FT. WAYNE, IND.—The Ft. Wayne and Northern Indiana Trac- 
tion Company has filed articles of incorporation with the Secretary 
of State. The capital stock is $8,000,000, divided equally into com- 
mon and preferred stock. The organization is the consummation 
of plans to take over the Ft. Wayne & Wabash Valley Traction 
Company's interurban lines and the street railway lines of Ft. 
Wayne and Lafayette, and a general refinancing of the entire sys- 
tem. The articles of corporation provide for the construction of a 
new branch line from Ft. Wayne to Warsaw. Eleven directors ‘are 
named, all residents of Indiana. The directors have elected offi- 
cers as follows: President, Henry J. Bowerfield; vice-president, 
J. H. Baberly; secretary, A. H. Mohr; and treasurer, H. E. Morde- 
mark. The transfer of the property was made March 1, since 
which time the new financial interests have been in control. S. 


TELEPHONE AND TELEGRAPH. 


(Special Correspondence.) 

APPLETON, WIS.—The Fox River Valley Telephone Company 

is about to rebuild its entire plant. P. 
BACKUS, MINN.—The Backus Rural Telephone Company is 

planning improvements and extensions. C. 
DEER RIVER, MINN.—Farmers have organized to secure a 

telephone line from Deer Lake to town. C. 
CORSICA, S. D.—The Farmers Telephone Company is about 

to begin the construction of another line. P. 
DENNISON, IOWA.—The East Boyer Telephone Company will 
increase its capital from $5,000 to $10.000 and will also extend its 

lines. C. 
BLUFFTON, MINN.—The Leaf River Rural Telephone Com- 
pany is planning the construction of a telephone line north of 

C. 


here. 
LONG PRAIRIE, MINN.—George Langton and others of Hart- 
e are organizing a company to build a telephone line north of 
ere. C. 
CHICO, CAL.—John Leaper has applied for a telephone and 
telegraph franchise in this city, on behalf of the Home Telephone 
Company. 
GREAT FALLS, MONT.—The Bell Telephone Company is ex- 
pending $26.000 on the extension of its lines to Lewistown and 
C. 


the Judith section. 
RRAINERD, MINN.—The National Light, Heat & Pomer Com- 
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pany will carry out the franchise granted to the Toltz Engineering 

Company, of St. Paul. P. 
WYLIE, MINN.—The Wylie Farmers’ Telephone Company has 

been incorporated with a capital of $10,000, by Leon Huot, Fred 


Gothm and F. Regis Huot. 
KERMAN, CAL.—The Vineland Telephone Company with J. C. 
Ashlin as president, and R. S. Elliott, as secretary, has been grant- 
ed a franchise to erect telephone wires in this city. A. 
PEGGS, OKLA.—The Spring Creek Telephone Company has in- 
corporated with a capital of $2,000. The incorporators are D. E. 
Robinson, C. A. Downing, C. W. Bradshaw and C. A. Wilson. 
VISALIA, CAL.—The Alpaugh Telephone & Telegraph Com- 
pany has been incorporated here by N. L. Wilson, T. G. Adams, 
C. E. Timmons, W. F. McFarland and M. G. McNeely, with a capi- 


tal stock of $25,000. 
SOUTH BEND, IND.—The Central Urfion Telephone Company 


intends to spend $32,000 in Mishawaka, Ind., in improvements and 
extending its wires to parts of the city heretofore not covered by 
the company. Two carloads of cables have arrived and the com- 
pany has a large force of men at work. The exchange boards have 


been doubled. 
TOLEDO, O.—The Central Home Telephone Company of Ken- 


tucky, has acquired control of the Louisville Home Telephone Com- 
pany, thus establishing the largest independent local and long- 
distance line in the country. The company has a capital of $1,300, 
000, and owns more than 1,000 miles of lines in southern territory, 
aside from the Louisville Home Telephone property. H. 
SPRINGFIELD, O.—The American Automatic Telephone Company 
of this city has gone into the hands of a receiver. Judge A. H. Kunkle 
appointed A. F. Vance and T. A. Edmundson, of Urbana, to take 
charge of the property. The company was brought here as the 
result of local capitalists investing $250.000 in its stock. It is cap- 
italized at $2,250,000, and James S. Brailey of Toledo, is its presi- 
dent. Assets are givgen at $142.653 while liabilities approximate 
H. 


$192,000. 
ELECTRICAL SECURITIES. 

On account of the fact that the Wall Street interests are await- 
ing a decision of the Standard Oil and the American Tobacco cases, 
there has been but little activity during the past week. The trading 
was, in fact, the dullest that it has been during the past year. 
The money market continues easy. There was an increase in activ- 
ity in the bond market transactions, totaling $20,000.000 as com- 


pared with $13,000,000 in the previous week. 
The Bell Telephone Company of Canada will shortly issue $1.- 


250,000 five-per-cent bonds. 

Western Union officials report twenty-five-per-cent increase in 
general business last fortnight. The day-letter service is meeting 
with great success. 

At the annual meeting of the American Cities Railway & Light 
Company. S. Pfeifer was elected for a term of three years, and J. 
J. Manson for one year to succeed C. A. Coffin and Robert Jemison. 

Chicago Railways earnings for January were $1,264,471, an in- 
crease of $273,688; for February $1,179,191, an increase of $265.716: 
first five days of March $211.389, an increase of $171,893. These 
large increases are due to absorption of Consolidated Traction 


lines. 
Speyer & Company have purchased $1,846,000 consolidated 
mortgage five-per-cent gold bonds of the Havana Electric Railway 


due February 1, 1952. The proceeds of the issue will be used to 
redeem, at 110 and accrued interest, the present outstanding five- 
per-cent first-mortgage bonds. The bonds will be redeemed Jan- 
uary 1. 1912. or earlier, at the option of the holder. Speyer & Com- 
pany will place the new issue abroad. 

President Baldwin, of the Otis Elevator Company, speaking of 
the earnings for the year ending December 31, 1910, said: “The 
volume of business was in excess of the previous year and profits 
were greater.” The annual report, which will be given out at the 
stockholders’ meeting on. March 20, will show an increase of about 
ten per cent in net earnings, and it is expected that the surplus 
after interest charges and preferred dividends will be about three 
per cent above last year, when more than ten per cent was earned 
on the common stock. 

DIVIDENDS. 

Interborough Rapid Transit Company, quarterly 
two and one-quarter per cent. payable April 1. 

Mexican Telephone & Telegraph Company: preferred semi- 
annual dividend of two and one-half per cent, payable May 1. 

National Gas, Electric Light & Power Company: preferred 
quarterly dividend of one and one-half per cent, payable April 1. 

New York Edison Company; regular quarterly dividend of one, 
and one-half per cent. payable March 14. 

Otis Elevator Company; annual dividend of four per cent on 
the common stock, comparing with three per cent annually for the 
last four years; payable one per cent quarterly: also regular quar- 
terly dividend of one and one-half per cent on the preferred stock. 
The first installment of the common dividend and the regular pre- 
ferred dividend are payable April 15 to stock of record March 31. 

Safety Car Heating & Lighting Company: regular quarterly 
dividend of two per cent. pavable April 1 to stock of record 


March 15. 
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St. Joseph Railway, Light, Heat & Power Company; regular 
quarterly dividend of one and one-quarter per cent on the pre- 
ferred stock, payable April 1, 1911, to stockholders of record 
March 15. 

West End Railway Company; regular guaranteed semi-annual 
dividend of $1.75 per share, payable April 1. 

Western Union Telegraph Company; quarterly dividend of 
three-quarters of one per cent, payable April 15. ‘ 


CLOSING BID PRICES FOR ELECTRICAL SECURITIES ON THE LEADING EX- 
CHANGES AS COMPARED WITH THE PREVIOUS WEEK. 


NEW YORK. 

Mar. 13. Mar. 6 
Allis-Chalmers common 460.0 s56 e564 bo 6 VEG EE Oe ee eS TIS 7% 
Allis-Chalmers preferred ........... cece ee cece eee e cnet eens 30 30 
Amalgamated Copper ......cccce eee c reece e eee c eee e eee e se teaes 62 ke 62 
American: Tel. & Cables. i548 0b pe sb ss Owe ees Sawa Oe ws ew ew KO 80% s82 
American Tel. & Tel. ......sessesesssosevoessesoseseesossosse 144% 144% 
Brooklyn Rapid Transit «(6 iicsieeccesdese eee Vane be cans TOi 77 
General Electric ........usssoseeesesssssesespeoosesosesossesse 147 147 
Interborough-Metropolitan common ..s.assssossessssacsssesse> 183 18% 
Interborough-Metropolitan preferred ............cec cece ee eeee 51 51 
Kings County Electric 2.0 cc.scckes a cess ea eee sete ee ew eee bes 123 123 
Mackay Companies (Postal Telegraph and Cables) common). 92% 91% 
Mackay Companies (Postal Telegraph and Cables) preferred. 7442 76 
Manhattan: Elevated as ccies caine sneaked? eee aw eterna £45544 138% 138 
Metropolitan Street Railway ........... ccc cece eee eee eters *18 *18 
New York & New Jersey Telephone........ ccc cece cece eee eee 103 103 
Pacing Tel. GV €licsgas os sactwws eee wees teas oe eR Sale ee RRS 53 51% 
U. S. Steel common’ ose ss oh Se ee we hee OSES Es Sa RE SSS 716% 75% 
U. S. Steel preferred ¢..).66.66s eens set Ved sew een tak eee eh Ss 118 118 
Western: Union: .2¢5s6 ciwekoors eee aes Ca Cee wee ind See Me 71% 73 
Westinghouse COMMON ........... cece eee e eee eee eee e eee tenes 6634 67% 
Westinghouse preferred .......... ccc eee tec ceo e nee eeetees 117 118% 

*Last price quoted. 
BOSTON. 

Mar. 13. Mar. 6. 
American Tel. & Tel. ......... cc cece cece cece neaes Gos sta lta E E is 144% 144% 
Edison Elec. Hluminating 2... ..... ccc eect e re eee eee nn wees 288 289 
General Electri scion cd ce oi es heels SE eRe lee od ewe ee eee 149 147 
Massachusetts Electric COMMON ....... ce cece ee eee eee eee eee 16% 17 
Massachusetts Electric preferred ..........sssecesesosocsesoo 87 87 
New England Teelphone .......... ccc ccc c cers ccosnereteceens 144 142 
Western Tel. & Tel. COMMON... . Lc ccc cece eee n ewes 20 20° 
Western Tel. & Tel. preferred.......... ccc cece eect eee eeneene 92 94% 

PHILADELPHIA. 

Mar. 13. Mar. 6 
American Railways asec isis Aes beds Oe wee ee eee eae wae 42 43% 
Electric Company of America. ... ccc ccc cc ect eee ete eees 12 12 
Electric Storage Battery COMMON ......... cece cece eee eens 5314 53% 
Electric Storage Battery preferred............c cece cece enceee 53% 53% 
Philadelphia. Electric 2.6 ceed kee see teh eee seaweed eae eas cews 164% 16% 
Philadelphia Rapid Transit ..............08. pie ea eee Re be 19% 20 
Philadelphia Traction «0404446 si00 ca hace bw oe OEE SESE o ed 86% 85 
Union Traction 4 64643422. a eee ee celine a eee a A a E s 47 47% 

CHICAGO. 

: Mar. 13. Mar. 6 
Chicago Railways, Series 1........ssesasssssssssrosecessenro 90 90 
Chicago Railways, Series 2....... cc. cnc cence ener n tt eeeee 24 24% 
Chicago Subway ...esssesonssocesosessccssoesseoseesoesesseoso 4% 5 
Chicago: Telephone cbs ues cee ee AN ok 35,04 ed eGR eon ee ew ESS 119% 121 
Commonwealth Edison ..... ccc cece cee ete eee eter eecens 123 117% 
Metropolitan Elevated COMMON ...... cc cece eee eet etter e cence 21% 1 
Metropolitan Elevated preferred ........sesessosseseserrreese 66 67 


PERSONAL MENTION. 


GEORGE W. BISSEL, of Lafayette, Ind., has been elected su- 
perintendent of the electric light plant in Portland, Ind. 

CALVIN WHITELY, JR., has returned to Baltimore, Md., to be- 
come assistant engineer of the United Railways and Electric Com- 
pany. 

J. B. DUKE has been elected president of the Greenville, Spar- 
tanburg & Anderson Railway, to take the place of W. J. Thackston, 
who resigned. 

BELVIDERE BROOKS, general manager of the Western Union 
Telegraph Company, recently visited his old home, Waco, Tex., 
while on a tour of inspection in the Southwest. 

SIR ROBERT HAMPSON, of Liverpool, is in this country in 
the interests of a British oil corporation owning wells in California, 
and will take up the question of applying electricity for pumping. 

GEORGE A. CAMPBELL, research engineer with the American 
Telephone and Telegraph Company, will present before the Con- 
gress of Technology to be held in Boston April 10-11, a paper under 
the title, “Sinusoidal Oscillations.” 

CHARLES M. JACOBS. together with his corps of assistants, 
was given a dinner, on March 4, by the two hundred members of 
the Pennsylvania Tunnels Alumni Association of the North River 
division. 

FRANCIS A. J. FITZGERALD, consulting chemical engineer, 
Niagara Falls, will present a paper on “An Electric Furnace for Zine 
, Smelting” before the Congress of Techonology to be held in Bos- 
ton, April 10-11. 

MOSES NELSON BAKER, editor of the Engineering News, de- 
livered an address on March 17 at the Thomas S. Clarkson Memorial 
School of Technology. The occasion was the Charter Day exer- 
cises of the Fifteenth Anniversary of the institution and the sub- 
ject of Mr. Baker’s address was “The Engineer and Social Service.” 

E. A. WOODWARD, formerly with the United States Signal 
Corps, has accepted a position in the eupineerine department 
of the Chicago Telephone Company. During Mr. Woodward's con- 
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nection with the regular establishment he carried on extensive ex- 
periments in telephony and telegraphy which particularly fit him 
for his new duties. 


A. J. DE CAMP, one of the well known electric light men of 
the country, formerly vice-president of the National Electric Light 
Association, and who has been identified for a quarter of a cen- 
tury with the electric lighting interests of Philadelphia, is to take 
his first long vacation, and will spend the ensuing sixty days with 
Mrs. De Camp on the Pacific Coast. 


W. J. TROTT of the Fostoria Incandescent Lamp Company, 
Fostoria, O., addressed the Kalamazoc branch of the Michigan 
State Society of Stationary Engineers, at its meeting on Saturday, 
February 25. Mr. Trott spoke on the use of electric lamps in 
industria) illumination. His talk was illustrated by stereopticon 
views, showing typical commercia! installations of Fostoria lamps. 


OBITUARY. 


COL. JOSIAH C. REIFF, one of the pioneers of the financing 
of transcontinental railroads, died February 28, in New York. Col- 
onel Reiff will be remembered as the man who supplied funds to 
Thomas A. Edison during the period of his early experiments. 


JOSEPH WETZLER, president of the Electrical Engineer In- 
stitute of Correspondence Instruction, London, died in that city on 
February 22. Mr. Wetzler was born in Hoboken, N. J., and re- 
ceived his engineering education at Stevens Institute. On gradua- 
tion he entered the Weston Works at Newark, but on account of 
his health took up editorial work with the Scientific American. Later 
he was associated with T. Commerford Martin on the staff of the 
Electrical World, leaving this to become editor of the Electric 
Engineer. Mr. Wetzler was one of the oldest members of the Ameri- 
can Institute of Electrical Engineers, and was at one time a vice 
president of that society. 


NEW PUBLICATIONS. 


GEODETIC SURVEY REPORT.—The Coast and Geodetic Sur- 
vey has published a bulletin in which are tabulated the results of 
observations made at the Coas. and Geodetic Survey magnetic ob 
servatory at Cheltenham, Md., in 1907 and 1908. 


MEXICAN ENGINEERING BULLETIN.—The Corps of Engi- 
neers of the Mexican Army is publishing a periodical bulletin of 
which six numbers have already appeared. The title is Boletin de 
nee The February issue cogtains an article on marine steam 
urbines. 


BULLETIN OF PURDUE UNIVERSITY.—Under the title “Pur- 
due University, its Shops and Engineering Laboratories,” the school 
has published an attractive pamphlet illustrating and describing 
its facilities and equipment. The book is well printed and attractive 
ly prepared and the large number of half-tone engravings that are 
used add largely to its interest. 


REPORT ON TERRESTIAL MAGNETISM.—The Department 
of Terrestial Magnetism of the Carnegie Institution of Washington. 
tells of the work it has accomplished in a recent report. The work 
of securing the data for the lines of equal magnetic variation, which 
was done by the men on the yacht Carnegie is reviewed in an 
interesting way. Other land and ocean work which has been 
done is also mentioned and a map which is inserted shows 4 
projected cruise of the Carnegie. 


THE POSTAL TELEGRAPH.—The Postal Telegraph, a monthiy 
magazine, published by the Postal Telegraph Company, for 
March, contains a number of very interesting contributions. This 
magazine is well edited and contains material of immediate interest 
to the employees of the company in every part of the country. The 
present issue is the twenty-seventh number, and it has been issued 
for over two years regularly each month. The staff is voluntar! 
and the work is “one entirely by the talented employees associated 
with the organization. 

MINE RESCUE STATION.—The Report of the Mine Rescue 
Station Commission of the State of Illinois contains a description 
of the method of operating the rescue stations, of the station build- 
ings themselves and of the rescue car. This report should be 
of especial interest at the present time because Illinois iS the 
first state to undertake rescue work. The success of the work 
depends upon the co-operation of all interested in the mining indus: 
try and copies of the report will be furnished to those who desire 
it. so that they may see what has already been accomplished. 


LEGAL NOTES. 


INSPECTION-FEE CASE APPEALED.—The litigation which 
for some time has engaged the attention of the Toledo, O., EE 
and through which that city has sought to enforce the payment ° 
inspection fees amounting to nearly $4,000 from electrical contrat 
tors has been settled upon an amicable basis. In a test case 10 


a test case in the Common Pleas Court the city ordinance eg 


pealed to a higher court. 
per cent of the fees claimed. 
correcting the defects pointed out by the courts. 577 13: 
settlements were as follows: Toledo Electric Company, $277.19: 
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R. H. Winters, $337.62; DeFrance & Straub, $328.12; J. J. Duck, 

$219.94; C. T. Groff Electric Company, $136.38; H. R. Fowler Elec- 

tric Supply Company, $154.63; Silas Counter, $327.04; M. N. Hansen, 
H 


$110.56. ‘ 
PRESUMPTION OF NEGLIGENCE FROM ELECTROCUTION. 
—The city of Seattle owning and operating an electric power plant 
from which, under contract, it was furnishing current to one 
Abrams’ house for illuminating purposes, the Supreme Court of 
Washington says that the city was under an implied contract to 
furnish the house with light in the safest manner possible. Its 
duty was to protect Abrams and his family by exercising the 
highest degree of care, skill and diligence in its selection, con- 
struction, and maintenance of devices and appliances. Mr. Abrams 
was entitled to assume, when attempting to utilize the electric cur- 
rent in the customary manner, that he would not be subjected to 
personal injury or sudden death. When he did so attempt to use 
it and was electrocuted, a presumption of negligence on the city’s 
part immediately arose. The fact of his injury was itself suffi- 
cient to constitute a prima facie case of the city’s negligence. 
To say that his heirs or representatives could not recover dam- 
ages until they affirmatively proved some specific act of negli- 
gence by a fair preponderance of the evidence might result in 
a denial of their right of recovery, no difference how negligent 
the city may have been. Current at a tension of 2,200 volts could not 
have passed through the body of Abrams without some negligence, 
mismanagement or mishap, which, under ordinary circumstances 
could only have been known to the party in charge of the system. 
The accident being shown, the burden devolved upon the city 
either to disclose a cause for which it was not responsible, or 
otherwise show that it was guilty of no negligence.—Abrams vs. 


City of Seattle, 111 Pac. 168. 


PROPOSALS. 


ELECTRICAL EQUIPMENT.—R. H. Thomas, school clerk, Port- 
land, Ore., will receive bids until March 23 for the electrical equip- 
ment of the school buildings in that city. 

POST OFFICE, MOUNT STERLING, KY.—The office of the 
Supervising Architect, Washington, D. C., will receive sealed bids 
until April 10 for the construction, complete (including plumbing 
gas piping, heating apparatus, electric conduits and wiring), of the 
United States post office at Mount Sterling, Ky., in accordance with 
drawings and specifications, copies of which may be obtained from 
the custodian of site or at the office of the Supervising Architect. 


POST OFFICE, LAGRANGE, GA.—The office of the Supervis- 
ing Architect, Washington, D. C., will receive sealed bids until 
April 20, for the construction, complete (including plumbing, gas 
niping, heating apparatus, and electric conduits and wiring), of the 
United States post office at Lagrange, Ga., in accordance with the 
drawings and specifications, copies of which may be obtained from 
the custodian of site at Lagrange, or at the Supervising Architect's 


office. 
NEW INOORPORATIONS. 


CHICAGO, ILL.—The Winter Battery Company has been in- 
corporated with a capital of $10,000 by Hal C. Bangs, Harry Rubens, 
Jr.. and Carey W. Rhodes. 

NEW ORLEANS, LA.—The Burke Electrical Works Supplies 
has been incorporated with a capital of $15,000, by T. J. Burke, 
Otto T. Maier and J. H. Brady. 

MILWAUKEE, WIS.—The Union Electric Manufacturing Com- 
pany has been incorporated with a capital of $50,000 by Charles A. 
Rhine, Charles H. Keeney and John Rhine. 

SOUTH BEND, IND.—The Arnold-Wagner Electric Compan, 
has been incorporated with a capital of $10,000. The incorporators 
are John W. Arnold, Jos. W. Wagner and W. H. Arnold. 

BIRMINGHAM, ALA.—The Automatic Electric Railway Block 
Signal Company has been incorporated by a number of local busi- 
ness men, Dr. A. C. Foster is president of the company. 

EVANSVILLE, IND.—The Evansville Marine Motor & Foundry 


Company has incorporated to mannfacture engines, boilers and elec- 
trical machinery of all kinds. B. F. Durry, C. F. Donnelly and B. M. 
S. 


Mitchell are the incorporators. 

INDIANAPOLIS, IND.—The Warren Electric & Machine Com- 
pany has been incorporated with a capital of $10,000 to manufac- 
ture electrical machinery. The incorporators are E. P. Warren, 
H. W. McNaught and E. C. Strathmann. 

BEDFORD, IND.—The Kenyon Searchlight Company has been 
incorporated to deal in electrical appliances. The capital is $15,- 
600, and the incorporators are P. D. Metzger, Robert H. McKay, 
P. C. Stoller, E. L. Kechler and Ralph B. S. Keels. 

BEDFORD, IND.—The Southern Equipment & Supply Company 
has incorporated to establish and equip a plant to manufacture all 
kinds of equipment and supplies for electric power, heating, light, 
gas and water companies. Horace C. Stillwell, C. B. Fletcher and 
Fred Riebel are directors. S. 

DAYTON, O.—The National Electric Display Company has 
been incorporated with a capital of $10,000 to make and deal in 
electric advertising signs and display devices. The incorporators 
are E. P. Ridgeway, H. P. Williamson, F. P. Chamberlain, M. Le May 


and M. E. State. 
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INDIANAPOLIS, IND.—The Westerfield Gas Engine and Trac- 
tion Manufacturing Company, capitalized at $50,000, has incorpor- 
ated to do a general manufacturing business. Engines, traction 
machinery and electric supplies will be specialties. G. G. Wester- 
field and A. H. Nordyke are the incorporators. S. 

NEW YORK, N. Y.—The interests of the Pay-As-You-Enter Car 
Corporation and the Pay-Within Car Company have been merged 
and a central organization to issue licenses under the patents owned 
and controlled by the two companies will be created under the title 
of Prepayment Car Sales Company, 50 Church Street. 

SALT LAKE CITY, UTAH.—The American Electric Manufac- 
turing Company has incorporated to engage in the manufacture of 
electrical fixtures and carry on a general electrical supply busi- 
ness. The capital stock is $5,000, and the officers are: R. L. Shan- 
non, president: J. H. Cook, vice-president; H. L. Bouer, secretary 
and treasurer. 

WEST ORANGE, N. J.—The National Phonograph Company 
recently filed an amended certificate changing the name of the 
company to Thomas A. Edison, incorporated. The stockholders 
are given as: Mina M. Edison, Ernest J. Berggren, Frank L. Dyer, 
who has been president of the Edison companies for the last three 
years; Carl H. Wilson, secretary; William Pelser and Harry F. 


Miller. 


INDUSTRIAL ITEMS. 


THE NEW YORK INSULATED WIRE COMPANY, New York. 
N. Y., has sent out blotters advertising rubber-covered wire and 
Competition wire tape. 

THE SOUTHERN WESCO SUPPLY COMPANY, Birmingham, 
Ala., is mailing flyers advertising Emerson forge blowers and Emer- 
son motors for sewing machines. 

THE PACIFIC HEATING COMPANY, Ontario, Cal., due to the 
greatly increased demand for Hotpoint Irons, has found it neces- 
sary to double the size of its Chicago branch. 

THE CHICAGO CARBON COMPANY, Chicago, Ill., recently dis- 
tributed a pamphlet dealing with transmitter carbon materials. 
Several of the shapes of blocks, backs, etc., are illustrated. 

THE W. H. ZIMMERMAN COMPANY, Chicago, Ill, has mailed 


post-cards illustrating the work being done on the hydroelectric 


plant of the Colorado River Power Company located at Marble 
Falls, Tex. 

THE CONSOLIDATED ELECTRIC LAMP COMPANY, Dan- 
vers, Mass., has prepared a calendar advertising Champion “Class 
A” new incandescent lamps. This company is the largest inde- 
pendent manufacturer of “Class A” carbon lamps. 

THE WESTINGHOUSE ELECTRIC & MANUFACTURING 
COMPANY, Pittsburg, Pa., has distributed through dealers a book- 
let entitled “Electric Meters: how to read them.” The matter 
is explained in very simple non-technical language. 

THE AMERICAN TRANSFORMER COMPANY, Newark, N. J., 
has published Bulletin No. 534, which deals with the subject of 
a,uto-transfurmers for low-voltage tungsten lighting. This comnany 
was among the first to prepare a complete line of small transforin- 
ers for sign-lighting and house-lighting service. | 

THE CUTLER-HAMMER MANUFACTURING COMPANY, Mil- 
waukee, Wis., has distributed a bulletin describing and illustrating 
the Thomas meter for indicating, integrating, or graphically record- 
ing the quantity of flow of gases (including air) at any temperature, 
independent of fluctuations of pressure or temperature. 

THE HART MANUFACTURING COMPANY, Hartford. Conn., 
lists its complete line of “Diamond H” switches in a catalog which 
has just been sent to the trade. The new switch for hotel room 
lighting is among the various ones described, this being so arranged 
that when the door of a room is locked from the outside, the lights 


in the room are extinguished. 

VERDON CUTTS & HOULT, Sheffield, Eng., have devoted a 
booklet to a description of the electrical manufacture of steel in 
the Verdon Cutts & Hoult Electro-Bessemer furnace. An illustra- 
tion of a welding machine for iron and steel shows how this scheme 
is applied where welding is to be done. 

THE LEEDS & NORTHRUP COMPANY, Philadelphia, Pa., re- 
cently issued Catalog No. 50, listing a complete line of portable 
testing sets and cable-testing apparatus. The sets are illustrated 
and prices and complete descriptions are given throughout. In 
the hack of the publication there are listed a number of users of 
Leeds & Northrup cable-testing apparatus. 

JAMES E. SOUTHARD & COMPANY, of Michigan City, Ind., 
cement contractors, have been awarded a contract by the Northern 
Ohio Power Company, at Akron, O., for 40,000 cubic yards of con- 
crete work, including foundations. walls, floors, engine beds, roofs 
and a dam across the Cuyahoga River. The Southard Company 
will commence work about April 1, and expects to spend two years 
in finishing the work. 

THE WILLARD STORAGE BATTERY COMPANY, Cleveland, 
O., is mailing bulletins No. 29 and No. 34. Bulletin No. 29 will be 
of especial interest to signal engineers as it describes in detail the 
construction of the Willard Planté plate. Bulletin No. 34 gives 
dimensions, capacities, etc.. and shows illustrations of the assembled 
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batteries. The company states that there are now more than 100,000 
Willard train-lighting cells in service. 


THE FORT WAYNE ELECTRIC WORKS, Fort Wayne, Ind., 
has issued a small folder on the subject of bell-ringing trans- 
formers. These are made in several styles and voltages each of 
which is described. Two of the types are illustrated. The com- 
pany has also distributed a small folder on sign and house-light- 
ing transformers illustrating on the cover two signs which have 
been installed at Fort Wayne. This shows a comparison between 
the relative efficiency of low-voltage tungsten sign lamps and 
ordinary carbon lamps. 

THE HABIRSHAW WIRE COMPANY, New York, N. Y.: has 
just closed a contract with the New York Edison Company to 
supply all the underground rubber-covered cable needed by this 
company for 1911, which is one of the largest orders of this kind 
that ever was placed. A contract has also been made for the same 
product with the Philadelphia Electric Company. The new Bank- 
ers’ Trust Building and the new Vanderbilt Hotel, in New York 
City, are among the recent large buildings that have contracted 
for Habirshaw wiring throughout. 


PAWLING & HARNISCHFEGER COMPANY, Milwaukee, Wis., 
announces that its president, A. Pawling, has gone with his family 
on an extended trip through the Southern and Pacific Coast states. 
He will return to Milwaukee next June. At a recent meeting of 
the board of directors of this company, S. H. Squier was elected a 
director and secretary of the concern; W. H. Hassenplug, sales 
manager, was elected a director and second vice-president. and 
F. P. Breck, who has been associated with the company for a num- 
ber of years, was elected a director. ~ 

THE WESTINGHOUSE ELECTRIC & MANUFACTURING 
COMPANY, Pittsburg, Pa.,received an order from the Rio de Janeiro 
Tramway Light & Power Company, Rio de Janeiro, South America, 
for two 2,500-kilovolt-ampere, 6,300-volt, three-phase. fifty-cycle 
turbo-generators. The Westinghouse Machine Company will furnish 
the turbines, which will be equipped with No. 11 Leblanc condensers. 
This equipment will be placed in a new station which will operate 
in conection with the power company’s water power stations. The 
station will be located in the city and will be used only when 
the water is low and the water power plant cannot deliver its full 
rated capacity. 

THE DIAMOND RUBBER COMPANY, Akron, O., has within 
the past month received visits from representatives of a number 
of the electrical jobbing houses that handle Diamond rubber-covered 
wires and cables. Almost without exception the visitors were con- 
siderably surprised and deeply impressed with the enormous size 
of The Diamond Rubber Company’s factories; particularly that 
portion devoted to the manufacture of wire, which occupies one 
five-story building and portions of another. The visitors were 
shown what is probably the most complete and up to date line of 
rapid braiders and stranding machines, two enormous lead presses, 
and a factory working night and day. 

THE STAVE ELECTRIC COMPANY, New York, N. Y., an- 
nounces that its president, Theodore Stave, has recently returned 
from a trip to Europe, where he completed arrangements for ac- 
quiring the American rights for a 100 and 150-hour arc lamp from 
Tito Livio Carbona, a well known European inventor. The Conti- 
pental rights for this lamp are controlled by the Allgemeine Elek- 
tricitits Gesellschaft, which has lamps in satisfactory operation 
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in Berlin, Potsdam, Frankfort, and other cities. These lamps, 
which are of the flaming-arc type, burn on either direct or alter- 
nating current, and give either a white or yellow light. The Stave 
Electrical Company keeps these lamps in stock. 


THE GENERAL ELECTRIC COMPANY reports that owing 
to the remarkably good performance of the new CP-27 type air- 
brake compressors, it is experiencing avery large business in this 
line. Among the numerous large orders for these air brake equipments 
which have recently been received are the following: United Rail- 
ways of San Francisco, eighty equipments: Oakland Traction Com- 
pany, sixty equipments: Public Service Railways, Newark, N. J., 
140 equipments; Springfield (Mass.) Street Railway Company, fifty 


equipments: Connecticut Company, New Haven, Conn., twenty 
equipments; Grand Rapids Street Railway Company, thirty-two 
equipments; Duluth Street Railway Company, nineteen equip- 
ments. 


THE FEDERAL ELECTRIC COMPANY, Lake and Desplaines 
Streets, Chicago, Il., on March 1 completed arrangements whereby 
the sale of goods manufactured by the Company will be handled 
exclusively by the Federal Sign System (Electric) as selling agents. 
The latter corporation has main oftices at 501 Home Insurance 
Building, Chicago, and 229-231 West Forty-second Street, New 
York City, with branch offices in fourteen other large cities. The 
Federal Electric Company will, in the future, conduct the manu- 
facturing end of the business exclusively. The Company will con- 
tinue the manufacture of Federal signs, fixtures, supplies, vacuum 
cleaners. electric kitchen cabinets and other Federal specialties. 
This arrangement will greatly facilitate the handling of orders 
which can now be sent to the various branches of the Federal 
Sign System (Electric). The regular representatives of the Fed- 
eral Electric Company will continue as agents of the Federal Sign 
System (Electric), and the selling force of the Federal Electric 
Company will be transferred to the selling corporation. 


DATES AHEAD. 


West Virginia Independent Telephone Association. Annual con- 
vention, Waldo Hotel, Clarksburg, W. Va., March 23 and 24. 

American Supply and Machinery Manufacturers’ Association. 
Annual meeting, Louisville, Ky., April 3, 4 and 5. 

American Electrochemical Society. Annual meeting, Chemists’ 
Club Building, New York, N. Y., April 6, 7 and 8. 

Missouri Electric, Gas. Street Railway and Water Works Asso- 
ciation. Annual meeting, St. Louis, Mo., April 13, 14 and 15. 

Iowa Electrical Association. Annual meeting, Davenport, Iowa. 
April 19, 20 and 21. 

Southwestern Electrical and Gas Association. 
vention, Houston, Tex., April 27-29. 

National Electric Light Association. 
York City, May 29 to June 3. 

Association of Railway Electrical Engineers. Semi-annual con- 
vention, Washington Terminal Station, Washington, D. C., June 
16 and 17. 

Mississippi Electric Association. 
Miss., June 20-21. 

American Institute of Chemical Engineers. 
ing, Chicago, Ill., June 21 to 24. 

Association of Railway Electrical Engineers. 
Chicago, November 6-10. 


Annual con- 


Annual convention, New 


Annual convention, Gulfport. 
Semi-annual meet- 


La Salle Hotel. 


RECORD OF ELECTRICAL PATENTS. 


Issued (United States Patent Office) March 7, ro11. 


985,775. ATTACHMENT-PLUG. Tonjes August Carl Both, New 

York, N. Y., assignor to Ida S. Rosenheim, New York, N. Y. 
Filed Sept. 2, 1910. Consists of two insulating body parts and an 
insulating detachable cap. In the center of the body parts is a 
spring contact for the center plug contact, the entire arrange- 
ment being flexibly joined. 

985,791. JUNCTION-BOX FOR SPARKING PLUGS. Jules Dubail, 

Delle, France, assignor to Société Industrielle de Delle, Delle, 
France. Filed June 1, 1910. Has an insulating spool-like body 
to whose center the wire is secured. 

985,819. ELECTROMAGNETIC BRAKE. Joseph N. Mahoney, Wil- 
kinsburg, Pa., assignor to Westinghouse Air Brake Co. Filed 
July 29, 1909. A brake for use with traction motors having 
regenerative control. In braking the field and armature of 
one motor are cross-connected to those of the other. 


230. PARTY-LINE RINGING-KEY. Ray H. Manson. Elyria, 

A e assignor to Dean Electric Co., Elyria, Ohio. Filed Sept. 

17 1999. Has a series of plungers arranged in a row and con- 
trolling spring contacts for separate ringing circuits. 

: ; JECTRICAL TERMINAL CONNECTOR. Ray H. Manson, 

PA Ohio, assignor to Dean Electric Co. Filed Nov. 17, 


1909. A spring contact clip. 
985.824. ELECTRIC TYPE-WRITING MACHINE. Andrew T. Mac- 


Coy, Dover, Mass., assignor to Charles B. Strecker, Brookline- 
Mass. Filed Oct. 15, 1907. A motor drives a type wheel under 
the control of keys, the wheel being turned in either direction 
through the smallest arc to get the desired character into position 
for printing. 

985.838. AUTOMATIC ELECTRIC WELDING-MACHINE. Adolph 
F. Rietzel, Lynn, Mass., assignor to Thomson Electric Welding 
Co.. Lynn, Mass. Filed Oct. 25, 1905. Combined with a cur- 
rent-supplying pressure contact is a work carrier, consisting of 
a link beit, the links of which are cut away to afford passate 
for the contact. 

985.854. COHERER. William E. D. Stokes, Jr., New York, N. Y- 
and George W. Davis, Galilee, N. J., assignors to William E. D. 
Stokes, New York, N. Y. Filed Oct. 9, 1908. Consists of galena 
and arsenical copper ore elements, an iron box in which the 
same are housed, and means for adjusting the contact between 
the coherer elements. 

985.858. RAIL-JOINT. William P. Thomson and Samuel G. ead 
son, Philadelphia, Pa., assignors to Thomson-Thomson Co., phii- 
adelphia, Pa. Filed July 15, 1910. An insulated rail-joint. 

985,864. CONTROLVALVE FOR WATER-JACKETED PUMPS. 
Walter V. Turner, Edgewood, Pa., assignor to Westinghous® 
Air Brake Co., Pittsburg, Pa. Filed Aug. 3, 1908. A mo 
driven air compressor has an electrically controlled valve 


get 
afd 
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admitting cooling water to the compressor when the motor is 


started. 


985,932. ELECTRIC-MOTOR REGULATION. Alphonse F. Pieper, 
Rochester, N. Y. Filed April 26, 1905. A regulating means for 
an alternating-current commutator motor interrupts the motor 


circuit when a certain speed is attained. 


985,943. CIRCUIT-CONTROLLING APPARATUS. Joseph Sachs, 
Hartford, Conn., assignor of one-half to Hart Manufacturing 
Co., Hartford, Conn. Filed April 5, 1907. A rotary load switch 
is both manually and electrically controlled through a solenoid 


in a local circuit. 


985,945. VACUUM-CLEANER. John Francis Shea, Philadelphia, 
Pa. Filed Dec. 23, 1909. An electric car is equipped with ap- 


paratus for suction cleaning of the street-car tracks. 


385,951. BRUSH-HOLDER. Lorenzo H. Sparks, Warren, Ohio. 
Filed Feb. 5, 1910. The brush is completely insulated from 
the holder which carries an insulated stud to which a wire from 


the brush is secured. 


985,977. AUTOMATIC ELECTRIC RAILWAY-GATE. William J. 
Cook, Denver, Colo., assignor to Cook Railway Signal Co., Den- 
ver, Colo. Filed Nov. 5, 1909. The gate is automatically lowered 
and raised by the passing of an electric car, the operation being 


electrically controlled. 


985,981. MAGNETO-DYNAMO ARMATURE. Richard H. Cunning- 
ham, New York, N. Y. Filed Dec. 30, 1909. Has an H-shaped 
magnetic core about the central web of which are bound both a 


primary and secondary winding. 


985,983. ELECTRIC HEATER FOR INCUBATORS, BROODERS, 


AND THE LIKE. Grant M. Curtis, Buffalo, N. Y., assignor to 
Filed April 30, 1907. A 


Cyphers Incubator Co., Buffalo, N. Y. 


985,820.—PARTY-LINE RINGING KEY. 


set of incandescent lamps is mounted on a plate within the in- 
cubator. 

986,023. THERMOSTAT. Harry Y. Norwood, Rochester, N. Y., as- 
signor to Taylor Instrument Co., Rochester, N. Y. Filed Nov. 
29, 1909. A thermometer closes an electric circuit when the 


temperature reaches a definite point. 

986,027. TROLLEY-HEAD. Alfred Shaver, Huntsville, Ala. 
June 29, 1910. A flexible trolley-wheel mounting. 

986,028. COMMUTATOR-TYPE DYNAMO-ELECTRIC MACHINE. 
William H. Singer, West Allis, Wis., assignor to Allis-Chalmers 
Co. Filed June 13, 1910. An armature winding with cross con- 
nectors has leads connecting the winding and commutator and 
a ring mounted on the latter for retaining the segments and 
supporting the cross connectors. 

986,030. ROSETTE. James S. Stewart, New York, N. Y., assignor 
to Annie Stewart, New York, N. Y. Filed Oct. 5, 1909. Has 
grooves for the extension conductors and metallic clips for en- 
gaging the conductors. 

986,033. INDUCTION-COIL. Richard Varley, Englewood, N. J., as- 
signor to Autocoil Co. Filed May §, 1909. The primary winding 
has an extra group of turns at one end of the coil adjacent to 
the make and brake device. 

986,034. SAFETY-FUSE AND LINE-DISCONNECTING SWITCH. 
Sylvester B. Way and John L. Fay, St. Louis, Mo. Filed April 
12, 1909. Terminal knife-blade contacts are mounted on an in- 
sulating block so as to permit replacing the fuse. The block 
is hinged so as to act as a switch. 

986,037. ELECTRIC WATER-HEATER. Abraham Albert, San Fran- 
cisco, Cal., assigner to Monarch Manufacturing & Supply Co. 
Filed May 21. 1910. Consists of a pair of cylindrical electrodes 
separated by a water-circulating space, all being attached to a 
handle for ready immersion in a vessel. 

986,039. SYNCHRONIZING-INTERRUPTER FOR ELECTRIC CUR- 
RENTS. Emile Bachelet, New York, N. Y. Filed Feb. 4, 1909. 
A tensioned contact strip is set in vibration by an electromag- 


net. 
986,045. MARKET-QUOTATION INDICATOR. William J. Chap- 


Filed 
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man and William Robertson, Minneapolis, Minn. Filed July 1, 
1908. Combined with an indicator having a dial provided with 
light compartments is an illuminated indicator wheel rotatively 
mounted in one of the compartments, an electrical control- 
ler for imparting step by step movement to the wheel, and lamp 
circuits having switches located at points remote from the dial. 


986,064. ELECTRIC BATTERY. Carl Jager, Seattle, Wash. Filed 
July 13, 1910. A dry cell has a perforated felt blanket just in- 
side the containing cell. 

986,091. SYSTEM OF MOTOR CONTROL. William Siebenmorgen 
and Samuel H. Keefer, Plainfield. N. J., assignors to Niles-Be- 
ment-Pond Co., Jersey City, N. J. Filed Feb. 8, 1910. A shunt 
motor with a resistance in series with its field has a switch for 
normally short-circuiting this resistance. This switch is elec- 
tromagnetically opened at the beginning of acceleration and 
closed at the end of this period. 

986.138. INCANDESCENT-LAMP SOCKET. Leger J. Castonguay. 
Bridgeport. Conn., assignor to Perkins Electric Switch Mannu- 
facturing Co., Bridgeport, Conn. Filed Jan. 21, 1910. Comprises 
a switch block and a cam block mounted to turn together, con- 
tacts for the switch block and a spring to act on the cam block. 
and a key handle having a lost motion connection with said 
spindle. 

986,179. ELECTRIC FURNACE. Charles Albert Keller, Paris, 
France. Filed Feb. 26, 1904. A plurality of hearths provided 
with vertical electrodes are connected to a central crucible. 
Two adjacent electrodes are connected to the positive pole of 
the generator while two on the opposite side are connected to 
th negative pole. 

986,194. WATER-STERILIZING APPARATUS. Clifford D. Meeker. 
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985,945.—VACUUM-CLEANER CAR. 


East Oranse, N. J., and Charles Fred Wallace. New York, N. Y.. 
assignors to Gerard Ozone Process Co., New York, N. Y. Filed 
Aug. 4, 1910. Has a tank containing oil, an ozonizer element 
submerged in oil, a transformer also submerged in the oil, and 
electrical connections from the transformer to the ozonizer ele- 
ment. 

986,203. POWER-ARRESTER. John W. Novak, Pittsburg, Pa. 
Filed Feb. 21, 1910. A connector designed to insulate one sec- 
tion of a trolley wire from the adjacent section. 


986,210. LEVEL-INDICATOR FOR BOILERS. Frank Pearson, 
Mount Rainier, Md. Filed Nov. 15, 1909. A float carrying an 
armature is moved in a vertical tuhe by changes in water-level. 
A solenoid surrounding the tube is thus raised and lowered, 
energizing various members of a set of contacts. The electric 
circuit can be made or broken by the movement of the solenoid. 


986.216. LIFTING-MAGNET. Heinrich Poth, Wilkinsburg, Pa. 
Filed April 8, 1910. The armature is subdivided into a plurality 
of air gaps. These gaps being closed successively by the flux 
during the lifting period, each succeeding gap being reduced 
to the desired size to form the path of least resistance for 
the flux after the previous gap is closed. 


986,240. TROLLEY. Frank Stone, Bradford, Pa. Filed June 9, 
1909. Two springs acting directly on the trolley head serve 
to hold the wheel against the wire and to keep it in alinement 
at all times. 

986,243. ALTERNATING-CURRENT ELEVATOR SYSTEM. Avu- 
gust Sundh, Yonkers, N. Y., assignor to Otis Elevator Co., Jer- 
sey City, N. J. Filed Oct. 2, 1907. Combines with a motor, 
a reversing switch, a sectional starting resistance, and accel- 
erating relays, a master switch comprising a lever movable 
from a central position in either direction, and controlling the 
circuits of the reversing switch magnets. 

986,260. SELECTIVE LOCK-OUT TELEPHONE SYSTEM. Frank 
W. Adsit, St. Paul, Minn. Filed Nov. 17, 1909. Combines with 
a transmission line, a telephone. a party selector, a selector 
actuator and a magneto at each station, and electrical con- 
nections including the transmission line whereby electrical 
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impulses may be sent from a magneto at the calling station to 
the distant party selectors. 


986,267. TELEPHONE-SIGNAL. Charles L. Chisholm, Marysville, 
New Brunswick, Canada. Filed Sept. 7, 1909. The telephone 
mouthpiece is used in place of a bell for attracting the at- 
tention of the called party. 


986,274. LIGHT-FIXTURE. Morris F. Finkelstein, New York, N. Y. 
Filed Feb. 23, 1910. The shell of the fixture is extended above 
an inside sleeve to take up the slack of the conductor extend- 
ing through the shell and the sleeve. 


986,277. MOTOR-CONTROL SYSTEM. Ernest L. Gale, Sr., Yonk- 
ers, N. Y., assignor to Otis Elevator Co., Jersey City, N. J. 
Filed June 20 1910. The electric motor is provided with sec- 
tional starting resistance of relatively high temperature coeffi- 
cients, and with electro-responsive accelerating devices. The 
increase in resistance of the starting sections facilitates their 
“cutting out under lóad. 


986,279. AUTOMATIC FIRE-ALARM. John W. Griffith, Greenfield, 
Tenn. Filed March 28, 1910. A bell circuit is held normally 
open by a trigger which is set free by the explosion of a mix- 
ture which is sensitive to heat. 

986,281. CLOCK-OPERATED ELECTRIC SWITCH. Julius W. 
Hansen, Princeton, Ind. Filed Feb. 11, 1910. The switch is 
operated by means of a gear driven by the clock mechanism. 

986,291. CONSTRUCTION OF COILS FOR ELECTRICAL APPA- 
RATUS. Gottlob Honold, Stuttgart, Germany, assignor to firm 
of Robert Bosch, Stuttgart, Germany. Filed Dec. 3, 1910. Each 
one of a number of groups of coils is held in an insulating 
trough of textile fabric. 

986.299. MILEAGE COASTING-REGISTER. FOR ELECTRIC CARS. 
Peter Lindemann, Westchester, and Edward B. Rich, New York, 
N. Y. Filed April 28, 1910. The register is thrown out of gear 
as soon as power is applied to the car, and put in gear when 
the power is thrown off. 
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986,303. ELECTROPLATING-MACHINE. Constantine G. Miller, 
Chicago, Ill., assignor to Meaker Co. Filed Nov. 23, 1908. Em- 
braces a tank adapted to contain an electrolyte, parallel conduc- 
tors in the tank at each side, supporting hooks adapted to dip 
into the electrolyte between the conductors and hooks for dis- 
engaging the artic'es from the supporting hooks. 


986,304. VACUUM-TUBE LAMP. Daniel McFarlan Moore, Newark, 
N. J., assignor to Moore Electrical Co., New York, N. Y. Filed 
Nov. 26, 1904. A vacuum tube containing a gas evolving or- 
ganic substance is combined with a heating envelope surround- 
ing the terminals and means for regulating the internal tem- 
perature of the envelope. 


986,327. ELEVATOR-DOOR LOCK. Frederic E. Town, New York, 
N. Y., assignor to Otis Elevator Co., Jersey City, N. J. Filed 
May 31, 1906. A circuit-closer is operated by the elevator 
door so that the elevator is inoperative until the door is closed. 


986,382. THERMAL CIRCUIT-CLOSER. [Frederick C. Guptill, El- 
gin, Ill., assignor of one-half to William F. Lynch, Elgin, Ill. 
Original application filed Nov. 9, 1908. Divided and this appli- 
cation filed May 22, 1909. A themostatic ribbon is arranged 
so that with variations of temperature one of two will be 
forced into electrical connection with stationary contact points 
obtaining thus a rubbing contact. 

986,383. LAMP-CORD ADJUSTER. William Hagstrom, Emanuel 
Hagstrom and Gustaf Hagstrom, Lindsborg. Kans. Filed June 
14, 1909. A sheet metal bell contains a spring-actuated reel up- 
on which the lamp cord is wound or from which it may be un- 


wound as desired. 
986.396. CABLE-TELEGRAPH APPARATUS. Isidor Kitsee, Phila- 
delphia, Pa. Filed May 21. 1909. Combines a contact mova- 


ble in response to line current, a series of contacts adapted 
to be swept over by the movable contact, a plurality of sources 
of energy controlled by the contacts, and means responsive 
to the change in relation of the sources for reproducing a 


signal. 
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986,400. TELEGRAPHIC-CODE CONCENTRATOR. Charles Wood 
McDonald, San Francisco, Cal., assignor to International Key- 
code Co., San Francisco, Cal. Filed April 1, 1908. Renewed 
Oct. 25, 1909. A cipher telegraph-code sheet arranged in a 
convenient manner. 


986,405. TRANSMITTING APPARATUS FOR WIRELESS TELEG- 
RAPHY. Peder Oluf Pedersen, Copenhagen, Denmark. Filed 
March 6, 1907. An oscillation circuit is adapted to produce 
oscillations continuously, an antenna circuit, a compensation 
circuit and a key being adapted alternately to connect the an- 
tenna and the compensating circuit to the oscillating circuit. 


986,414. POWER-TRANSMITTING DEVICE. August Sundh, Yon- 
kers, N. Y., assignor to Otis Elevator Co., Jersey City, N. J. 
Filed Oct. 24, 1907. The driving and driven elements are con- 
nected by flexible means, and means are furnished for prevent- 
ing the independent rotation of the wheels in case of failure 
of the connecting element. 


PATENTS THAT HAVE EXPIRED. 


°- Following is a list of the electrical patents (issued by the 
United States Patent Office) that expired March 13, 1911: 


516,188 ELECTRIC RAILWAY. Mark W. Dewey, Syracuse, N. Y. 

516,204. MAGNETIZING COIL. John D. Ihlider, Yonkers, N. Y. 

516,212. ELECTRIC PERFORATING PEN. Aaron D. Lewis, Can- 
ton, Mo. 

516,213. ALTERNATING-CURRENT MOTOR. Robert Lundell, 
Brooklyn, N. Y. 

516,217 RHEOSTAT. Herbert McNulta, Bloomington, Ml. 

516,239. ELECTRICAL PROTECTION FOR SAFES. Charles F. 
A. Sturts, San Francisco, Cal. 

516,240. ELECTRICAL PROTECTION FOR WINDOWS. Charles 
F. A. Sturts, San Francisco, Cal. 

516,253. SECONDARY BATTERY. Edwin R. Whitney, Manchester, 
N. H. 

516,263. ELECTRIC MOTOR. Oliver F. Conklin, Dayton, Ohio. 

516,298. DYNAMO-ELECTRIC MACHINE. Frank J. Crouch, Port- 
land, Ore. 

516,312. PROCESS OF ELECTRIC METAL WORKING. Hermann 
Lemp, Lynn, and Walter S. Moody, Chelsea, Mass. 

516,336. CAR-LIGHTING. Willard M. Miner, Plainfield, N. J. 

516,337. METHOD OF AND APPARATUS FOR FORMING GRIDS 
OR PLATES FOR SECONDARY BATTERIES. John M. Pen 
dieton, New Brighton, N. Y. f 

516,341. SAFETY DEVICE FOR ELECTROSTATIC MEASURING 
INSTRUMENTS. William E. Ayrton and Thomas Mather, Lon 
don, England. 

516,343. ELEVATOR. John W. Blake and Francis H. Lacey, Kan- 
sas City, Mo.; George H. Blake, administrator of said Jobn 
W. Blake, deceased. 

516,374. CLOSED-CONDUIT ELECTRIC RAILWAY. Frederick L. 
King. Chicago, Ill. 

516,379. SWITCH FOR SECONDARY BATTERIES. 
Muller, Nuremberg, Germany. 

516,478. ELECTRIC LOCK. John R. Donnelly, Fairfield, Mo. 

516,484. REGULATING SOCKET FOR INCANDESCENT LAMPS. 
Morris D. Greengard, St. Louis, Mo. 

516,487. ELECTRIC CURRENT-REGULATOR. Charles D. Has 
kins, Brooklyn, N. Y. 

516,492, ELECTRIC TROLLEY DEVICE. 
Louis, Mo. 

516,495. SYSTEM OF CAR LIGHTING, HEATING, ETC. Isaac N. 
Lewis, Fort Wadsworth, N. Y. 

516,496. CAR LIGHTING. Isaac N. Lewis, Fort Wadsworth, N. Y. 

516,497. SELF-REGULATING DYNAMO. Isaac N. Lewis, Fort 
Wadsworth, N. Y. 

516,498. ELECTRIC SWITCH. 
N. Y. 

516,500. ELECTRO-MECHANICAL GONG. Morris Martin, Malden. 
Mass. 

516,506. INTERIOR TELEPHONE SYSTEM. Thomas McCoubray, 
New York, N. Y. 

516,508. ELECTRIC HEATER. 


Hermann 


Charles Knapp, St. 


Isaac N. Lewis, Fort Wadsworth. 


Jeremiah O’Meara, New York, 


N. Y. 

516,516. ELECTRIC MOTOR FOR STREET CARS. William Bat- 
ter, Jr., Baltimore, Md. 

516,524. SUSPENDED ELECTRIC FAN MOTOR. Julian F. Den- 
ison, New Haven, Conn. 

516,552. TELEGRAPH APPARATUS. Josiah A. Parker, St. Louis, 
Mo., and Leland L. Summers, Chicago, Ill. 

516,553. ARMATURE FOR DYNAMO ELECTRIC MACHINES OR 
MOTORS. William B. Sayers, Glenwood, Bearsden, Scotland. 

216,565. ELECTRIC RAILWAY SUPPLY SYSTEM. James F. Cun- 
mings, Detroit, Mich. 

516,574. ELECTRIC ARC LAMP. Fred L. McGahan, Indianopi!s, 
Ind. 

516,596 and 516,598. ELECTRICAL RAILWAY SIGNAL. Ira L. 
Green, Kittanning, Pa. 

516,626. CLOSED-CONDUIT ELECTRIC RAILWAY. Edward H. 
Brown, Salem, Mass. : 

516.631. CLOSED CONDUIT FOR ELECTRIC RAILWAYS. Wi! 
liam Lawrence, New York, N. Y. 
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ISSUED WEEKLY. 


TERMINAL ELECTRIFICATION IN CHICAGO. 
The smoke-laden atmosphere of Chicago has long 
been a source of discomfort and economic loss to its citi- 
zens and a subject for continual discussion among those 
responsible for its existence and those interested in its 
abatement. It has been shown definitely that the steam 
locomotives on the railroads entering the city are the chief 
sources of smoke and that the only solution to the question 
of smoke abatement is the electrification of the railroad 
terminals. We are pleased to note that another step has 
been taken towards this end and it is to he hoped that the 
effort will not be entirely futile. 
' The Chicago Association of Commerce has appointed 
a commission consisting of some of its own representative 
business men, of railroad executives, and of city officials, 
such as the health officer and the smoke inspector, who have 
been interested in improving the conditions. This commis- 


sion may, therefore, be regarded as representing the rail- 


roads, the advocates of electrification and the genera] pub- 
lic. The investigation which will be conducted is expected 
to consider all the phases of the problem including the en- 
gineering and the financial aspects. 

The railroads have shown their appreciation of the 
necessity for an investigation of this kind along broad lines 
by offering to pay the necessary expenses, and the tech- 
nical end of the investigation will be carried on by a chief 
engineer and a staff of assistants entirely competent to 
work out the engineering problems involved. The work is 
being undertaken with the approval of the city officials and 
the co-operation of the mayor and city council, who re- 
spectively seleeted and confirmed the representatives of the 
city upon the commission. 

With the example of New York before them, it would 
seem that this commission should be able to find a practical 
solution of the problem of doing away with the steam loco- 
motive within the city limits of Chicago. The conditions 
of traffic there are such as not only offer opportunities 
for electrification on the regular passenger lines, but also 
in the handling of freight. which reaches a volume and a 
complication of interchange probably unknown elsewhere 
in the world. While it is to be expected that this investiga- 
tion will require considerable time, the advocates of electri- 
fication will be satisfied if the result is ultimately reached. 
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COMPETITION WITH ISOLATED GAS-ENGINE 
PLANTS. 

One of the most difficult types of power equipment to 
dislodge from isolated-plant service is the gas-engine in- 
stallation which runs on the mains of the local gas com- 
pany. The central-station manager usually finds himself 
handicapped in such cases by a considerable investment in 
machinery, by the natural disposition of the plant owner 
to overlook the real costs of maintaining an independent 
service and by the helief of the existing operating force 
that nothing can be gained through a change to a purely 
electrical system of supplying power. 

A recent investigation of the cost of service in a 
seventy-five-kilowatt gas-electric isolated plant is suggestive. 
The equipment consisted of three two-eylinder, four-cycle, 
forty-horsepower vertical gas engines running at a rated 
speed of three hundred revolutions per minute, each being 
250-volt, compound- 
wound, direct-current The 
sisted of a balancer set for the local three-wire system, a 


motor-generator set for charging ignition storage batteries, 


direct-connected to a 25-kilowatt. 


generator. auxiliaries con- 


a motor-driven air pump and storage tanks for starting the 
engines, and a small switchboard. 
Examination of the plant disclosed the faet that the 
generators suffered severely from sparking and a_ hot 
commutator, on account of severe overloads due to the 
starting of elevators in the store served by the installation. 
The gas supply was delivered from the local mains at a 
pressure of two inches of water, and was measured by two 
300-light Tufts meters connected in parallel. <A specially 
calibrated meter was used in making efficleney tests, and 
the quality of the gas was determined by a long series of 
calorimeter tests, special care being taken to obtain a con- 
stant outlet temperature of the water and a flame adjust- 
ment for maximum heating hefore beginning the readings. 
The plant was operated under normal working conditions 
without any adjustments of the engines or generators. 
The balancer set was connected inside the wattmeter ter- 
minals and the 


charged to the heat losses within the installation. 


which was supplied to it was 
The 


average calorific power of the gas was 564.8 British thermal 


power 


units per cubic foot, and the all-day thermal efficiency of 
the plant was found to be 18.6 per cent. The average cost 
of gas was 68.15 cents per thousand feet. 

The tests showed that the actual cost of operation per 
kilowatt-hour was as follows: water, 0.224 cents; gas, 2.21 
cents; oil, 0.163 cents: waste and kerosene, OOIT cents; 
attendance, 1.55 cents; interest charge, Q.o59 cents: de- 
preciation charge, 0.736 cents; taxes, Q.117 cents; main- 
The 


principal factors in reaching this figure are worth noting. 


tenanee and repairs, 0.106 cents; total, 0.702 cents, 


The plant used 529 cubie feet of water in a day’s run of 


9.75 hours; its gas consumption was 9,950 eubie feet; oil 
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used, two gallons; plant output in day’s run, 306.6 kilo- 
watt-hours; operators’ wages, $28 per week of fifty-two 
hours; cost of oil, 25 cents per gallon; waste, 9 cents per 
pound; kerosene, $4 per barrel; water, 13 cents per hundred 
cubie feet. The allowances for fixed charges were: inter- 
est, 5 per cent; depreciation, 6.28 per cent (twelve years’ 
life, compounding the allowance) ; insurance and taxes, one 
per cent; maintenance and repairs, $100 per year—an 
extremely modest allowance for the upkeep of an equipment 
of small internal-combustion engines. The initial cost of 
the plant was $11,000. It is clear from the test that the 
claim that a small gas-engine-electric plant can be operated 
at a total yearly expense of two or three cents per kilowatt- 
hour is one which ean be substantiated only in the most 
favorable cases. An analysis of the test data and work- 
ing conditions in the above plant by the engineers in 
charge of the test shows still more conelusively the diffi- 
culty of cutting the vearly costs below three or four cents 
per kilowatt-hour. 

The most ideal condition under which the plant could 
operate would be at its rated capacity, seventy-five kilo- 
watts. The effect of this inerease In the energy output 
would be to materially lower the fixed charges per unt 
delivered to the busbar, but on aeeount of the excellent 
thermal efficiency of the plant, it is apparent that the cost 
of gas per kilowatt-hour cannot be decreased to any ap- 
preciable extent. The cost of labor, however, would drop 
from 1.55 to 0.65 cents per kilowatt-hour; the interest charge 
would fall from 0.58 to 0.246 cents; depreciation would drop 


from 0.736 to 0.309 cents, and insuranee and taxes from 0.117 


to 0,049 cents, making a resulting total eost of 3.91 


cents per kilowatt-hour, assuming that full-load operation 
could be maintained for the entire working day. 
Considering the service which the plant is called upon 


to give, in the face of unsteady and frequent 200-per-cent 


loads on account of the elevator service, it would scarcely 


be possible to obtain an average load of over fifty kilowatts. 
This would necessitate the continuous running of two ger 
their overload 

The ability of 


the equipment to handle such service would depend largely 


erators, Which might be able, owing to 


capacity, to handle the momentary peaks. 


upon the duration of the overloads, sineve the gas engine 
has very little overload capacity in addition to that stored 
in its flywheel. The third unit would necessarily be held 
in reserve during the earlier hours of each day, but would 
have to be utilized as the lighting peak came on. The cost of 
operation, including fixed charges, at an average load of 
fifty kilowatts, the highest practicable continuous loading 
under the conditions, figures 4.506 cents. In spite of the 
excellent station faetor of the plant on a 9.75-hour day. 
therefore, it is clear that about 4.5 cents is the lowest pox 
sible yearly cost per unit which could be attained in this 


plant. This rate could be met by many central stations. 
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MINNESOTA ELECTRICAL ASSOCIATION. 
It is indeed gratifying to note the great strides that 


have been made by the Minnesota Electrical Association 


during the few years of its organization. The fourth an- 


nua] convention which was recently held in St. Paul gave 
conclusive evidence of this growth and development and 
leaves the impression that still greater strides are to be 
looked for. The amendment to the constitution admitting 
to membership in the association central-station men from 
North and South Dakota, is, of course, in a measure re- 
sponsible for the larger attendance at the St. Paul meet- 
ing, but to the spirit and interest of the members, and 
particularly the work of the last administration, is credit 
due for the very commendable showing made. 

One of the significant phases of the proceedings was 
a suggestion made by Mr. Ludwig Kemper in a paper en- 
titled ‘‘Curb Lighting,’’ which was presented on the first 
day. It was urged that a committee be appointed to coi- 
lect comprehensive, accurate data on existing ornamental 
street-lighting installations, this to be supplemented with 
illustrations in the form of lantern slides of typical in- 


stallations. The material thus collected should become the 


property of the association and be available for any mem- 
ber for use in connection with local campaigns. 

While action of this kind is not original, it is certainly 
infrequent. Too many associations, whether on aceount of 
lack of interest or lack of funds, content themselves with 
holding a convention and transacting the customary busi- 
ness apparently without thought to the real, measurable 


henefits to be derived. 


OUR MOST PRECIOUS METAL 
We called attention some weeks ago in these columns 
to the increasing scarcity of platinum and the difficulty of 


securing a supply sufficient to meet the wants of the manu- 


facturers. The use of platinum has been rapidly increas- 


ing in a number of industries, there being a very large 
demand for it not only by electrical manufacturers, as in the 
lines of telephone equipment, sparking plugs and ofher ap- 
paratus where a good contact is required, but also in the 
jewelry business, in dental practice, by chemists and for 
photographie prints. 

While the demand has thus been steadily increasing, 
the supply has been unable to keep pace with it, as the 
sources of production of this metal are very limited. The 
chief supply comes from the Ural Mountains in Russia, and 
the majority of the platinum used in this country has to be 
Imported. Only about one per vent of it is produced here. 
This small amount comes from the gold placers of the Pa- 


cifie Coast, the output from this source in 1909 amounting 


to only 672 troy ounces. A small quantity is also mined in 


Canada and in the United States of Colombia. 
The cost of extraction has been increasing with the 


exhaustion of the mines in Russia giving the best yields, 
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and this, in conneetion with the steadily increasing demand, 
has caused the price of platinum to mount steadily upward. 
Recent quotations for this metal have reached the record 


of $43.00 an ounce for the hard metal and $41.00 an ounce 


for the soft metal. The latter represents commercially 


pure platinum, the term hard platinum being applied to an 


alloy with the metal iridium, which ìs an equally refractory 
and dense metal which gives inereased resisting qualities to 
the platinum. 

Previous to this year the record price for platinum was 
reached in 1906, when the pure metal sold for $38.00 an 
ounce. In 1908 the market declined and the price went as 
low as $20.00 an ounce. Since then a steady inerease has 
been experienced and it ts to be expected that under the 


existing conditions as noted above the price will continue 


upward, The importations in 1908 amounted to onlv 


$1,229,873, whereas in 1909 there was an increase to $2,973,- 
948. 


It is to be noted that at the present quotation the 


price of platinum is more than twice as great as that of 
pure gold, the latter being worth only $20.67 an onnee. Tn 


comparison, therefore, it is a cheap and common metal. 


ee ee ee 


CONFERENCE ON WATER-POWER SITES. 
The disposition of the water-power sites of the country 


is a very important matter and has been claiming consider- 
from our Government 


The water powers 


able attention of late not only 


officials, but from the general publie. 
represent one of our most valuable natural resources, since 
they not only ean furnish a very valuable commodity, but 
ean do so indefinitely, the supply being inexhaustible. A 
large number of the water powers in the West are in 
streams which flow through or past publie lands and it is 
impossible to develop the water powers without making use 


of these adjacent lands. The control of the water-power 


sites consequently has rested in the hands of the federal 


Government. There has been considerable discussion, but 


as vet little unanimity of opinion as to whether the regula- 
tion of the use of these water powers should be retained by 
the federal Government or should be turned over to the 
various state Governments within whose borders these sites 
are located. It is of vital interest that the question should 
be settled in some definite way. 

There seems to be stagnation in Washington at present 
in regard to this question and the more public discussion 
that it obtains the sooner there is likely to be some definite 
settlement in regard to the policy of the federal adiministra- 
tion on this subject. Every opportunity for publie discus- 


sion is therefore to be welcomed. As noted elsewhere in 


this issue, a conference has been called by the Power Trans- 
mission Section of the National Eleetrie Light) Association 
to discuss this subject, and a definite series of topies has 
been drawn up whieh will insure the discussion by able 


speakers of some of these mooted questions. 
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Chicago Committee for Smoke Elim- 
ination. 

The question of smoke elimination in 
Chicago has resulted in the selection 
of a committee of seventeen Chicago 
business men, city officials and rail- 
road executives, who have been dele- 
gated by the Association of Commerce 
to make a thorough investigation of 
the smoke problem. 

In order that the best study of con- 
ditions may be made, a chief engineer 
will be chosen and a corps of assist- 
ants employed, the railroad companies 
agreeing to pay all costs incurred in 
the work. Permanent headquarters 
are to be established and regular meet- 
ings are to be held by the committee. 

When a solution of the matter is 
reached, any action taken will be with 
a view of making all fundamental im- 
provements in railway traffic that the 
best interests of the city and the rail- 
roads demand. 


Members of the committee which was ap- 
pointed are as follows: Paul P. Bird, chief 
smoke inspector; T. E. Donnelley, chairman 
city smoke commission; Dr. W. A. Evans, 
commissioner of health; Milton J. Foreman. 
chairman Local Transportation Committee 
of the City Council; W. A. Gardner, presi- 
dent Chicago & Northwestern Railroad; H. G. 
Hetzler. president Chicago and Western In- 
diana Railroad; Darius Miller, president Chi- 
cago Burlington & Quincy Railroad; C. E. 
Schaff, vice-president New York Central 
lines; W. F. M. Goss, dean college of engi- 
neering, University of Illinois; E. R. Gra- 
ham, of D. H. Burnham & Company; Richard 
C. Hall, president Duck Brand Company; 
Jesse Holdom, attorney at law; Harrison 
B. Riley, president Chicago Title & Trust 
Company; John W. Scott, Carson, Pirie, 
Scott & Company; Francis T. Simmons, 
Francis T. Simmons & Company; Mason B. 
Starring, president Northwestern Elevated 
Railroad; Frederick H. Rawson, president 
Union Trust Company. 

——_-_—_—_»---——_—_—_—_ 


Merriam Electric Club. 
Politics in the city of Chicago has 


taken a rather peculiar turn, and for 


the first time it is believed in the his- 
tory of the city that the representa- 
tives of various departments of indus- 
try are taking an active part in the 
support of the local candidates. There 
has recently been organized in Chi- 
cago the Merriam Electric Club, and 
this is being supported by some of the 
most prominent electric men in the 
city. 

The officers are: President, W. W. 
Low, Electrice Appliance Company; 
first vice-president, N. G. Harvey, 
THinois Electrice Company; second vice- 
president, ©. G. Atkins; seeretary, W. 
R. Pinckard, Westinghouse Electric 
and Manufacturing Company. There 
is an executive committee of one hun- 


dred members, among whom are some 
of the most prominent representatives 
of the leading houses in the electrical 
industry in Chicago. 
— eoe 
The Incandescent Lamp Suits. 

It is understood that the first hear- 
ings in the suit of the Department of 
Justice against the manufacturers of 
incandescent electrie lamps will be 
heard in the Circuit Court of the Unit- 
ed States for the Northern District of 
Ohio, at Cleveland, O., on Monday, May 
1. The defendant companies will be rep- 
resented by attorneys and briefs will 
be submitted. In this connection it has 
been announced that the prices of all 
incandescent lamp bulbs will be re- 
duced considerably. It is stated on 
good authority that the question of re- 
ducing the price of incandescent-lamp 
bulhs has been under consideration for 
a number of months. It is probable 
that new prices involving substantial 
reductions will be put into effect in the 
reasonably near future, although the 
details have not yet been decided 
upon. This action, if taken, will be 
influenced in no way by the Govern- 
ment suit against the lamp companies. 
Such revision of prices as may be de- 
cided upon will be in accordance with 
the policy which the lamp manufac- 
turers have followed for a long time, 
namely, that of reducing the prices of 
incandescent lamps as greater experi- 
ence in manufacture and increased de- 
mand for the newer types has made it 
practicable to effect reductions in the 


manufacturing cost. 
— ee 


Dedication of the Roosevelt Dam. 

The Roosevelt Dam, the principal fea- 
ture of the Salt River Project, which 
has been developed by the United 
States Reclamation Service in the Salt 
River Valley, Ariz., was dedicated by 
Theodore Roosevelt, on March 18. The 
Salt River Project is the first to be 
thus dedicated since reclamation work 
was instituted after the proclamation 
establishing the Reclamation Act by 
President Roosevelt on June 17, 1902. 

Roosevelt Dam is situated at the 
head of the Salt River canyo, just be- 
low the confluence of Tonti Creek and 
the head waters of the Salt River, sev- 
enty-two miles from Phoenix, Ariz. The 


Roosevelt Dam is a rubble- -masonrv 
arch, 280 feet high, with a top length 


of 1,080 feet, including the spillways. 
rhe length at the bottom is 235 feet. 
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The hydroelectric development at 
the Roosevelt Dam includes a power 
canal with a turbine capacity of 4,400 
horsepower and turbines of 3,000 horse- 
power from the Roosevelt reservoir, 
The project includes both a gravity 
and pumping system of irrigation, 
current being conveyed to pumps in 
the Sacaton Indian reservation over 
duplicate three-phase transmission 
lines, with a switching station at Mesa, 
about eighteen miles from Phoenix. 
There is also a three-phase transmission 
line from Mesa to Phoenix. Ultimately 
there will be a large electrical develop- 
ment for power users all over the Salt 
River Valley. 


Program of Meeting of American Elec 
trochemical Society. 

The program of papers for the an- 
nual meeting of the American Electro- 
chemical Society, to be held in New 
York City, April 6, 7 and 8, has been 
announced. In addition to papers al- 
ready read before the sections, it in- 
cludes the following: 

Report of the Committee on Stand- 
ard Tests for Dry Cells, by C. F. Bur. 
gess. 

Papers on New Electric Furnaces, br 
F. A. J. Fitzgerald, M. M. Kohn, J. VW. 
Richards, A. Hiorth, and Carl Hering. 

Electrically Fused Alumina as a Re- 
fractory, by L. E. Saunders. 

The Condensation of Zine from Elec- 
tric Furnaces, by F. T. Snyder. 

The Electrolytic System of Amalga 
mating Gold Ores, by E. E. Carey. 

The Electrolytic Corrosion of Elec- 
troplated Objects, by W. S. Landis. 

Some Problems of the Electroplater. 
by G. B. Hogaboom. 

The Haas-Oettel Electrolytic Cell. by 
E. E. Niswonger. 

Electrical Heating for Preventing 
Superheating of Liquids, by J. H. Mat- 
thews. 

A Mercurous-Perchlorate Coulome- 
ter, by F. C. Mathers. 

Electrie Discharges, by L. A. Par 
sons. 

The Mechanism of Eleetrolytt 
Transfer, by J. W. Richards. 

Electrie Steel Processes as Compet 
itors of the Bessemer and Open-Hearth. 
by A. E. Greene. 

J. W. Turrentine will give an exhib 
tion of the Schoenherr Are for fixing 
atmospheric nitrogen and there will, PF 
visits to a number of interesting elect" 
eal and electrochemical plants. 
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John I. Beggs. 

Long before the wave of popular 
opinion with respect to the regulation 
of public-utility corporations had at- 
tained any volume a number of enlight- 
ened managers of public-utility proper- 
ties were advocating the establishing 
of more cordial relations with the pub- 
lic and the adoption of publicity as a 
means of educating the public to an ap- 
preciation of their relation with the 
public-utility corporations. 

At state and national conventions of 
street-railway and electric- 
light and power interests, the 

voice of John’ I]. Beggs has 
often been heard making elo- 
quent plea for modern meth- 
ods in accounting, in estab- 
lishing values for deprecia- 
tion, in safeguarding the in- 
terests of the stockholder. 
and in establishing friendly 
relations with the public. A 
natural-born manager and 
diplomat of supreme judg- 
ment, Mr. Beggs has time 
and time again seen the ideas 
which he suggested much in 
advance of their practical 
adoption carried through to 
a very successful consumma- 
tion. 

Mr. Beggs has been iden- 
tified with the management 
of public-service corporations 
for many years. In 1897, he 
took full charge of the com- 
pany which preceded the 
Milwaukee Electric Railway 
and Light Company, and 
this was after a very success- 
ful connection with electric 
lighting and railway compa- 
nies in Cincinnati. In 1897, 
when Mr. Beggs took hold 
of the Milwaukee organiza- 
tion, it had then just come out of great 
financia] difficulties. Under the cour- 
ageous administration instituted by Mr. 
Beggs, the property has been built up 
until now it is one of far-reaching rami- 
fications and is conceded to be one of 
the strongest financially and as capa- 
bly operated physically as any plant in 
the country. 

Sketching rapidly the career of Mr. 
Beggs, it is discovered that he got into 
the electrical business as manager of a 
small electric lighting plant at Harris- 
burg, Pa., in 1884. Later on he was 
western manager of the old Edison Gen- 
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eral Electric Company. He then occu- 
pied various positions with other elec- 
trical undertakings until his connection 
with the Milwaukee institution. Mr. 
Beggs was elected president of the 
American Electric Railway Association 
in 1906. 

Mr. Beggs has announced his retire- 
ment from the presidency of the Mil- 
waukee Electric Railway and Light 
Company to go again into the manufac- 
turing field. He becomes president and 
general manager of the St. Louis Car 


JOHN I. BEGGS, 
President, St. Louis Car Company. 


Company, at present one of the largest 
ear-building concerns in the country. 
It is reported that Mr. Beggs has ac- 
quired a controlling interest in this or- 
ganization. It is expected that he will 
go to St. Louis about April 1, and, while 
retiring from the management of the 
Milwaukee plant, he will retain his 
financial interest in the company and 
continue as one of its directors. 
ee 
Atmospheric Conductivity at High 
Altitudes. 
It is well known that the electrical 


conductivity of the atmosphere in- 
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creases with altitude, and the same is 
true of the vertical currents of elec- 
tricity in the air. Some interesting 
measurements of atmospheric conduc- 
tivity in the high altitudes of the Boliv- 
ian Andes have been made by Walter 
Knoche and reported in the Phystkal- 
ische Zeitschrift. The observations were 
taken at an altitude of 5,200 meters 
(17,000 feet). 

Great difficulty was found in taking 
measurements at times, owing to the 
fact that the apparatus, as well as other 
objects, became charged from 
contact with the air, espe- 
cially when a strong wind 
was blowing. The average 
value of the conductivity for 
positive charges was found 
to be about double that for 
negative charges, the values 
being 0.00085 and 0.0004 elec- 
trostatic units. The positive 
conductivity had a minimum 
about noon, with maxima 
early and late in the day. 
The negative ‘conductivity 
was approximately constant. 
The high values of the con- 
ductivity are supposed to be 
due rather to a high veloc- 
ity of the ions than to an 
excessive number of ions per 
unit volume. The maximum 
values observed for the con- 
ductivity were very high, the 
positive value reaching on 
one occasion (0.004 electro- 
static units. <At the same 
time the number of ions 
reached a value of 5,600 per 
cubic centimeter. The obser- 
vations were taken in the 
summer of 1909. 

See Ce eae 
The Busting of Iron. 

The results of the recent 
experiments of Bertram Lambert and 
J. Campbell Thomson on the rusting of 
iron are of some interest. They dealt 
with the purest materials procurable, 
iron, water, oxygen, and were conduct- 
ed with vessels made of clear fused sil- 
ica. The iron was obtained by reducing 
oxide (from ferric nitrate) in an elec- 
tric furnace by means of electrolytic 
hydrogen. The pure materials did not 
rust when kept in contact for months; 
but the slightest impurity led to rust- 
ing, mostly within a few hours, even in 
the ahsence of all acid, ineluding car- 


bonic acid. 
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Hearing on Bill for Licensing En- 
gineers. 

The hearing before the Committee on 
General Laws of the New York As- 
sembly on March 1 was upon the so- 
called Hoff bill which was based upon 
a draft prepared by a Committee of the 
American Society of Civil Engineers in- 
troduced with the proviso that the So- 
ciety did not advocate the licensing of 
civil engineers, but if the adoption of a 
hill was imperative the Hoff hill was 
suggested. 

Another bill was introduced at the 
instigation of the Technical League, 
and is known as the McGrath bill. This 
was referred to the Committee on Pub- 
lic Education and a hearing was given 


on March 14. The American Institute. 


of Electrical Engineers was represent- 
ed by  Past-President Frank J. 
Sprague, Charles W. Stone, H. H. 
Barnes, S. D. Sprong, managers; E. A. 
Baldwin, chairman of the Schenectady 
Section, and Ralph W. Pope, secretary ; 
the National Electrice Light Association 
by President W. W. Freeman. Promi- 
nent officers and members of the Amer- 
ican Society of Mechanical Engineers, 
American Institute of Mining En- 
gineers, and American Society of Civil 
Engineers, were also in attendance, all 
being opposed to the bill, which was 
championed only by the counsel and 
president of the Technical League. The 
statement was made that the organiza- 
„tion was composed of approximately 
1,000 members scattered throughout 
the-ecountry, about 250 being emploved 
in the State of New York. The object 
‘of the bill was stated to be the eleva- 
tion of the profession and the protec- 
tion of the people against incompetent 
civil engineering in public works. 
Messrs. Sprague and Stone spoke 
against the nll in behalf of the Amer- 
ican Institute of Electrical Engineers 
and were supported by President Free- 
man of the National Electrie Light As- 
sociation, Colonel Meier, president of 
the American Society of Mechanical 
Engineers, Mr. Spilsbury representing 
the American Institute of Mining En- 
gineers, President Boller of the Amer- 
ican Institute of Consulting Engineers, 
and Mr. Franeis of the American 5o- 
ciety of Civil Engineers. <After the 
hearing it was reported from various 
sources that the bill was not likely to 
be pushed in opposition to the praec- 
tically unanimous disapproval from en- 


gineers of standing. The present dan- 
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ger appears to be that similar legisla- 
tion may be adopted in other states 
which would be detrimental to the in- 
terests of engineers who have hereto- 
fore been practically free from inter- 
ference of this nature. 
es a 
Conference on Water-Power Sites. 


A public conference will be held in 
the United Engineering Building, New 
York City, on Saturday, April 8, un- 
der the auspices of the Power Trans- 
mission Section of the National Elec- 
tric Light Association, to consider the 
relations of the national and state gov- 
ernments to the conservation and util- 
ization of water powers. Sessions will 
be held in the afternoon and evening, 
and addresses will be made by well 
known men, a program of which will 
be announced later. The following 
list contains some of the topics which 
it is proposed to discuss: 

Shall the federal Government con- 
tinue in control of the water-power 
sites or transfer them to the respect- 
ive states wherein they are located? 

If the latter, shall they turn them 
over without reservation or endeavor 
to impose restrictions? ’ 

Shall the federal Government. con- 
controlled by federal or state Govern- 
ment, be transferred outright to the 
locater thereon for‘’a consideration or 
without a consideration other than 
that they agree to develop them within 
a reasonable limit of time, or shall the 
water-power sites, whether owned by 
federal or state authorities, be leased 
to the locater and if so, shall there be 
a time hmit and a basis of charge? 

If a charge, shall this charge be an 
annual rental for the property based 
on the possibility of development. or 
the actual development? 

If on the actual development, shall 
the charge be arrived at on the basis 
of the minimum flow of water, or the 
actual amount of power generated and 
delivered therefrom, or the installed 
capacity in the generating station? 

Contemplating, as is generally the 
situation, that the majority of the wa- 
ter-power sites, whether controlled by 
either federal or state Governments. 
cover only a very small proportion of 
the property as a whole utilized in the 
development of these propositions, 
shall or shall not this feature be taken 
into consideration in fixing the charges, 
if any? 

If it is thought that it is best to 
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grant a tenure for a definite time lim- 
it, what provision should be made in 
the original agreement as to the basis 
for renewing the rights to occupy the 
land? 

In adjustment, what consideration 
should be given to the fact that the 
individual, company, or corporation 
occuying the site has a positive and 
individual ownership in the water, 
Which ownership has been acquired 
direct from the State and in fee sin- 
ple? 

If it is finally concluded that the 
Government should retain ownership in 
the land, granting only an easement 
with a time limit and at the end of 
this time limit either the lease be re- 
newed or the new owners come into 
possession of the property, what pro- 
vision should be made as to the proper 
valuation, the latter to include that 
portion of the development located on 
the Government property, the owner- 
ship in the water, the pole-lines which 
are or are not on Government land, 
the substations wherever located, as 
well as the distributing circuits and 
motor installations therefrom? Shall 


they be valued on the basis of a re 
placement charge or on earning ĉi - 


pacity? 

Would it be better that either the 
federal or the state Government, 
whichever it is concluded should own 
these sites, should grant them in fee 
to the parties who will take and de. 
velop them within a certain given time 
and depend upon the public-service 
commissions to regulate the rates and 
service, as is being done now ìn cer- 
tain states with street-railway and 
lighting companies? 


Examination for Draftsman. 

The United States Civil Service Com- 
mission announces that on April 22 an 
ex::mination will be held at the regular 
places for the purpose of securing 
eligibles from which to fill a position as 
draftsman-eartographer in the Philip- 
pine service. 

Those wishing to take the examina 
ticn should apply to the Civil Servi 
Commission at Washington or to the 
secretary of any board of examiners 
for examination form B. I. A. 2. 

—_———_3--e—_—_—_ 
Exports of Copper. 

Exports of copper for the week end- 
ed March 16 were 3.945 tons. 
ure given since the first of the month 


is 12.196 tons. 
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The Power System of the Southern California Edison Company—lI. 


The Generating Stations at Redlands and Mill Creek. 


INTRODUCTION, 
The art of transmitting electrical 
energy at high potential has reached a 


BY W. B. GUMP. 


nia Edison Company is significant in 
its relation to electric power trans- 
mission, and the historical data herein 


development far in advance of anything ®given is believed to be in harmony with 


which the predictions of a few years 
ago dared approach. Notwithstanding 
this fact there remains the necessity 
for vast improvement before long-dis- 
tance transmission may be said to have 
reached its ultimate efficiency, or its 
complete reliability under all conditions 


of operation. 


the comprehensive description which is 
to follow. 

In tracing the history of the Southern 
California Edison Company’s present 
system back to its beginning we are led 
to a number of smaller interests which 
have been absorbed, and now compose 


one gigantic organization. 


the Redlands Electric Light and Power 
Company, the California Power Com- 
pany, and the Mountain Power Com- 
pany. These interests composed the 
organization which until quite recently 
was known as the Edison Electric Com- 
pany, but which at the present time 
bears the name of the subject of this ar- 
ticle—the Southern California Edison 
Company. 
THE REDLANDS PLANT. 
Not until about January, 1892, did 


FIG. 


The early history of electrical trans- 
mission naturally centers around the 
Western States, and particularly South- 
ern California, in which the city of 
Redlands lays claim to the first poly- 
phase transmission system in the United 


States. Thus, from comparatively crude 


beginnings a system of plants was 


finally formed which today is second to 


none on the Pacific Coast, and ranks 


first among similar systems in this 
country. 


The history of the Southern Califor- 


The origin of the present company 
dates back to a small concern, first 
known as the West Side Lighting Com- 
pany, located at Los Angeles. As the 
business of this concern developed the 
name was finally changed to the Edison 
Electric Company. , This company 
afterwards took in the Southern Cali- 
fornia Power Company, later the Pasa- 
dena Electric Light and Power Com- 
pany, and, in the sequence given, th2 
following interests were absorbed: the 
Santa Ana Gas and Electric Company, 


1.--REDLANDS PLANT, NOW MILL CREEK NO.1. 


electric transmission reach a point 
which inspired sufficient confidence to 
warrant its commercial application 
over distances exceeding a few miles. 
At the time mentioned several capital- 
ists, in conjunction with engineers, be- 
gan to look favorably upon Redlands as 
a market for electrical energy, which 
was to be transmitted from a hydro- 
electric plant now known as Mill Creek 
No. 1. This project involved a trans- 
mission line of about eight miles. At 
that time Redlands was a promising 
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town of 4,500 inhabitants. Contem- 
porary with this project a scheme was 
under way to transmit electric power 
from the plant of the San Antonio 
Light & Power Company “over a sin- 
gle-phase line twenty-eight miles in 
length, at a potential of 10,000 volts, 
to be used for lighting. This plant 
was then commonly known as the 
Pomona Plant. It was constructed 
under the supervision of A. W. Deck- 
er, who afterwards became electrical 
engineer in charge of the Redlands 
project. 

The Redlands system was incorpo- 
rated in the early spring of 1892 by the 
residents of the town of Redlands, San 
Bernardino County, and was projected 
with the object of suplying light, heat 
and power for both domestic and com- 
mercial purposes, including the opera- 
tion of street railways. The generating 
plant was located at the mouth of Mill 
Creek Canyon. Previous to this time 
Redlands was lighted entirely by oil, 


FIG. ?—REDLANDS TYPE PORCELAIN IN- 
SULATOR. 
Used on 33,000-Volt Lines. 


excepting a few cases where private 
gasoline installations were used. With 
coal at $11 a ton the future of this 
vicinity was indeed bright. 

The towns of Riverside and San Ber- 
nardino were each of about 10,000 in- 
habitants, and the distances at which 
they were located from Redlands by 
rail were fifteen and eight miles, respec- 
tively. The lighting for both towns 
was then being supplied by a hydro- 
electric generating plant driven by wa- 
ter from an irrigation canal whieh sup- 
plied the city of Riverside. In conse- 
quence of this method of deriving 
power the source of supply for lighting 
was very limited. This fact naturally 
favored the market for the Redlands 
plant, whose projectors looked forward 
to the electrification of the steam rail- 
roads then connecting these towns. 

Prior to 1893 none of the towns of 
this section of the country developed 
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more rapidly than Redlands. Not be- 
fore 1886 had the land been plowed, or 
any cultivation on a commercial scale 
taken place. In 1887 a thrifty class of 
people began operations in and about 
Redlands, and their efforts started a 
development in the agricultural indus- 
try which today holds a distinguished 
place, especially in connection with the 
cultivation of oranges, which are recog- 
nized as first quality in comparison to 
any raised in this country. 

It was appreciated at the inception 
of the Redlands project that the chief 
problem to be solved was that of trans- 
mission. A careful analysis of the con- 
ditions to be met displayed the fact that 
the design best adapted to these condi- 
tions would differ radically from that 
of the Pomona plant, or in fact any 
other plant in America at that time. In 


accordance with the requirements Mr. 


Decker finally advised three-phase 
transmission with a rated capacity of 
400 kilowatts. Plans and specifications 
for this system were submitted to the 
General Electric Company, the West- 
inghouse Electric & Manufacturing 
Company, the Siemens & Halske Elec- 
trie Company, and the Electrical Engi- 
neering Company of San Francisco. As 
this plant was to mark an innovation 
in the realm of transmission a consid- 
erable amount of active correspondence 
and personal conference ensued before 
any of the aforesaid concerns were 
ready to make definite guarantees. The 
ground taken by these companies was 
that practically no reliable data was 
available to show that a high-tension 
transmission plant of this character 
could be successfully operated, and the 
use of apparatus then standard was 
strongly advised. This brings out the 
fact that much credit is due to the engi- 
neers who were pioneers in the field of 
transmission, since their persistent and 
persevering effort was unquestionably 
the chief factor in promoting high-ten- 
sion development, and the present 
status of the art may be looked upon as 
a monument to their untiring labor. 
Bids for the Redlands plant were 
finally put in by the General Electric, 
Westinghouse, and the Electrical Engi- 
neering Company, the latter proposing 
a 5,000-volt, direet-current transmission 
system, having direct-current motors 
coupled to single-phase alternators at 
Redlands. The General Electric bid 
proposed two 250-kilowatt, 2,400-volt, 
three-phase, Y-connected generators, 
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running at 600 revolutions per minute, 
which after some changes was finally 
made the nucleus of the Redlands sys- 
tem. The Westinghouse Company pro- 
posed a two-phase system, which was 
not favored. 

The original plant, now under the 
name of Mill Creek No. 1 Station of 
the Southern California Edison Com- 
pany (Fig. 1), was driven by Pelton 
water-wheels, under a total head of 295 
feet. The transmission line consisted 
of two three-phase circuits, each con- 
sisting of three No. 0 B. & S. bare 
copper wires extending to Redlands, a 
distance of seven and one-half miles, 
by pole line. 

The type of insulator used on this 
line was a deep-groove, double-petti- 
coat, glass insulator, designed for 2.300 
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FIG. 3.—WIRING DIAGRAM OF MILL CREEK | 
NO. 1. 


volts working potential. The insulator. 
now known as the ‘‘Redlands type,” 1$ 
a porcelain insulator, the cross section. 
of which (Fig. 2) accompanies this de- 
scription. 

The three-phase line delivered energy 
for both lighting and power, the latter 
being disposed of by a consumer known 
originally as the Union Ice Company. 
This company operated a 120-kilowatt. 
three-phase, synchronous motor for 1¢° 
manufacture, and was located about 
four and one-half miles from the ger- 
erating station. It is interesting to note 
that the Union Jee Company was at 
that time one of the largest dealers 1° 
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ice, in the West, and in consequence of 
the high price of coal, the ice company 
was induced to enter into a contract 
with the .Redlands Company, which 
could furnish power sufficiently low to 
permit the ice company to ship ice to 
Los Angeles, where the high price of 
coal practically annihilated competition, 


even with a freight rate on ice of two . 


dollars per ton. 
The switchboard equipment of the 
Redlands plant was installed by the 
General Electric Company. The gener- 
ator switches were of the 400-volt, 
triple-pole, double-throw type, which 
had previously been used in electric 
railway work, and was the best switch 
which the art could devise at that time. 
It was disastrous to open these 
switches under load, and on this ac- 
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miner’s inches, or 1,200 cubic feet per 
minute, or practically nine thousand 
gallons per minute. With a head of 
295 feet this gives 670 theoretical horse- 
power, from which an estimate of 359 
kilowatts was made as a practical work- 
ing capacity. It was found that by ex- 
tending the pipe line (as has since 
been done) the capacity of the plant 
could be doubled for the whole year, 
and three times the original capacity 
could be had for six months. 

The machines originally installed 
were first intended to be belt-driven, 
but it was seen that direct-coupled units 
were superior, and this arrangement 
was adopted. There were two com- 
pound-wound exciters, each seven and 
one-half kilowatts capacity, indepen- 
dently driven by Pelton water-wheels, 


FIG. 4.—MILL CREEK NO. 2 AND NO. 3. 


count it was necessary to shut down 
the plant when a change-over was to be 
made. 

The construction of the switchboard 
consisted of a wooden frame-work com- 
posed of several uprights, to which hor- 
izontal strips were secured at distances 
corresponding to the width of instru- 
ments and switches. The instruments 
contained on this board were three am- 
meters and one voltmeter for each ma- 
chine, a rheostat, and the double-throw 
switches formerly mentioned. The in- 
struments were of the Thomson-Hous- 
ton type, square in shape. 

HYDRAULIC AND MECHANICAL FEATURES. 

In making measurements of stream 
flow for the Redlands plant it was 
found that the minimum flow was 1,000 


which ran at a speed of 1,600 revolu- 
tions per minute. 

Governing was accomplished by a 
differential type of governor, quite com- 
mon in connection with Pelton wheel 
installations of that period. The prin- 
ciple of action of this governor was 
based upon the operation of two ele- 
ments: one at constant speed, and the 
other variable. The constant speed was 
supplied by the exciter shaft, as this 
was considered constant under normal 
conditions, from the fact that its load 
was practically constant. The variable 
speed was that of the main generator. 


When this would increase or decrease. 


the action of the governor would tend 
to correct the difference in speed be- 
tween the two elements referred to. 
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One of the greatest obstacles with 
which Mr. Decker was confronted dur- 
ing the development of the Redlands 
system arose from the fact that the com- 
panies considering bids would not con- 


cede to a clause in the specifications. 
which demanded that a machine was. 


to operate in parallel with a similar ma- 


chine. After the machines were in- 


stalled, however, the attempt to parallel 


them naturally followed, and if the 


experiences could be related by the en- 
gineers then connected with the plant 
their statements would prove highly en- 


tertaining. At the outset no means was. 


available to determine when synchron- 
ism was reached. Finally the General 
Electric Company produced a piece of 
apparatus known afterwards as a 
‘‘erowler,’’ which consisted of two elec- 
tromagnetic devices which correspond- 
ed to two separate phases of the line. 
The object was to cause vibration upon 
two sheet-iron diaphragms, which were 


supposed to reveal by their sounds. 


when they were in unison. Due to 
certain higher harmonies this scheme 
failed, and other devices for synchron- 
izing were later brought into practice. 
EXTENSIONS OF REDLANDS PLANT. 

In 1896 it became necessary, on ac- 
count of the growth of the company, 
to extend its system to supply power 
for pumping service. The transmission 
lines were extended to Colton and Riv- 
erside, and three 100-kilowatt Wagner 
transformers were installed in the pow- 
er station for raising the line potential 
to 10,000 volts. At this time the pipe 
line was extended 3,000 feet, increasing 
the head to 510 feet, equivalent to a 
hydrostatic pressure of 220 pounds per 
square inch. The total length of pipe 
line is now 10,250 feet, a large portion 
of which is of riveted steel, thirty inches 
in diameter. 

Mill Creek No. 1 station has neces- 
sarily been undergoing changes, from 
time to time, in order to keep up with 
the progress of the art. The present 


installation consists of three three-phase- 


generators of 250 kilowatts each, oper- 
ating at 2,200 volts potential with a fre- 
quency of fifty cycles. These are con- 
nected to step-up transformers whose 
high-tension side feeds a 33,000-volt 
transmission line. There are two ex- 
citers, each of seventy-five kilowatts 
and 110 volts. The water-wheels are of 
the improved Pelton type, operating un- 
der a head of 510 feet, as before men- 


tioned. 
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The transformer capacity is 800 kilo- 
watts, consisting of two Westinghouse 
150-kilowatt transformers, ratio 33,- 
000-2,200 volts, and two Crocker- Wheel- 
er, 250-kilowatt transformers, ratio 19,- 
060-2,400, all single-phase. An elemen- 
tary wiring diagram (Fig. 3) of the 
Mill Creek No. 1 plant is shown here- 
with. 

MILL CREEK PLANT NO. 2 AND NO. 3. 

In 1899 the growth of the business 
demanded a considerable amount of 
further development, and accordingly a 
new station known as Mill Creek No. 2 
was begun. This plant is located 
above Mill Creek No. 1 plant, at a 
point such that the tail-race discharge 
enters the intake of Mill Creek No. 1 
(the original Redlands plant). Mill 
Creek No. 3 has since become a part 


l 


4 


mene 


Generators 


FIG. 5.—WIRING DIAGRAM OF MILL CREEK PLANTS NO. 2 AND NO, 3. 


of No. 2, as they are under one roof, 
and constitute a single plant (Fig. 4). 

This plant is located seventy-five 
miles from Los Angeles, and is supplied 
from a drainage area of approximately 
nineteen square miles. The head of wa- 
ter for No. 2 installation is 627 feet, 
while that of No. 3 has a head of 1,960 
feet, which when the plant was built 
was the highest head recorded in con- 
nection with any existing plant. It is 
still in the front rank as a high-head 
plant, and will unquestionably remain 
so. It is interesting to note here that 
the hydraulic difficulties encountered in 
this development were so serious, due to 
the abrasive action of the water, that 
radical means were sought to remedy 
the destruction wrought during com- 
paratively short periods of operation. 
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It was noted before No. 3 plant was in 
regular service that disaster was inev- 
itable if some device were not contrived 
to absorb the kinetic energy of the wa- 
ter. 

At this time O. H. Ensign was in 
charge of the work, and to him is due 
the credit of solving this problem, as 
well as constructing a number of other 
plants which called for engineering skill 
based more upon originality and re- 
sourcefulness than upon technical 
knowledge alone. 

The device for overcoming the erosion 
under the high head above referred to, 
consists of a ‘‘vortex absorber,’’ a 
rigid fixture, which is so simple 


in its principle of operation that one 
becomes astonished in comparing the 
experiences which are often necessary 


a Marn Gap Switches ~; 


1 


Generators 


FIG. 6.—WIRING DIAGRAM OF SANTA ANA STATION NO.1. 


to lead us to a very simple means of 
solution. This appliance is constructed 
In a manner not unlike the buckets of 
an impulse wheel. The jet, upon strik- 
ing the projecting edge, is divided 
equally into two parts, each cireling 
upon itself a sufficient number of times 
to cause complete dissipation of the 
energy, without the destructive effects 
of erosion. 

Mill Creek No. 2 plant originally con- 
sisted of two revolving-field, 11,500-volt, 
three-phase generators, running at 375 
revolutions per minute. These were 
put in operation in November, 1899, and 
have a record of years of eonstant and 
reliable service. The present plant, 
embracing No. 3 equipment (Fig. 5) 
comprises five generators, four of which 
are rated at 750 kilowatts. and one 250 
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kilowatts. These are 750-volt machines, 
and are connected to three-phase, air- 
blast transformers, having secondary 
potentials of 33,000 volts, Y. The trans- 
former capacity is 3,000 kilowatts, con- 
sisting of four General Electric, fifty- 
cycle, three-phase transformers. The 
hydraulic features embrace 45,758 feet 
of water conductors, 28,603 feet belong- 
ing to No. 3, and 17,153 feet to No. 2 
plant. No. 2 installation has five tun- 
nels, and No. 3 has nineteen, of which 
6,963 feet is for the latter, and 1,826 
feet for No. 2. There are in all twenty- 
eight flumes, which have an aggregate 
length of 2,692 feet. The flumes for No. 
2 installation have a cross-section two 
feet by 2.5 feet, and the dimensions of 
No. 3 are three feet by four feet. 

The pressure pipe lines include 8,096 
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feet for No. 3 and 1,479 feet for No. 2. 
This comprises pipe diameters of 9122 
inches, and twenty-six inches in No. 3, 
and thirteen inches, and eighteen inches 
in No. 2. The velocity in No. 2 is 124 
feet per second, and in No. 3 is 6.5 feel 
per second. 

It is well to note in connection with 
high-head plants the importance © 
eliminating sand and silt before i 
reaches the pressure pipe lines. Ths 
is accomplished by a sand box, which 
is nothing more than a large settling 
basin, in this case constructed of cor 
crete, and having a number of compart: 
ments through which the water passes 
before reaching the pressure pipe. — 

The sand box for No. 2 installatio? 
is fifty feet long, and twenty-two fe 
wide. It is divided into five compart: 
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ments, by means of concrete walls. The 
depth on the upper side is five feet, 
and on the lower side, nine feet. The 
bottom of these compartments, in addi- 
tion to sloping four feet in twenty-two, 
are V-shaped, so that the sand may be 
sluiced out, after collecting, below. A 
flume extends along the upper side, 
from which openings are constructed 
at points opposite each one of the com- 
partments, in order to admit water to 
any compartment. Water is carried 
from one to the other over wide-crested 
weirs. 

No. 3 installation has a sand box 
similar to No. 2, but of different dimen- 
sions. having eight chambers twelve and 
one-half feet wide by fifty feet long. 


The slope in each is four feet in fifty. 
The top of the dividing walls. with the 
exception of the middle wall, is three 
feet beneath the surface of the water. 
The middle wall projeets above the 
water line, diverting the water around 
through a gate, instead of over the wall, 
as in the other compartments. In spite 
of the precautions taken, to rid the 
water system of sand and other sedi- 
ment. it is impossible to avoid it entire- 
lv. and the nozzles show erosion, the 
varies with the 


seriousness of which 
head 


nature of the water, and the 
under which a plant operates. 

It is of interest to those viewing the 
history of this organization to state 
that previous to the installations at Mill 
Creek, that is, in December, 1896, the 
people then composing the Redlands 
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system organized a corporation known 
as the Southern California Power Com- 
pany, which had water rights in the 
Santa Ana Canyon. After perfecting 
plans they entered into a contract, in 
1897, to install apparatus which since 
has been placed in the Santa Ana plant, 
to be described. 

In April, 1898, when this plant was 
but partially complete, the property of 
the Southern California Power Com- 
pany was sold to the Edison Electric 
Company, now embraced in the South- 
ern California Edison Company. The 
owners of the Southern California 
Power Company, at the time mentioned, 
were H. H. Sinclair and Henry Fisher. 

The Santa Ana Canyon plant was 
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completed in December, 1898, when wa- 
ter was first turned into the canal. At 
this time O. H. Ensign had direct super- 
vision of all engineering work on this 
property, and the work in question, as 
well as that of earlier developments, 
gives Mr. Ensign a conspicuous place 
in the realm of high-tension transmis- 
sion. The construction of this system 
was under the general management of 
H. H. Sinelair, whose name, and that 
of his associates, deserve praise for 
their work in promoting transmission 
development. i 
BEGINNINGS AT LOS ANGELES. 

In the spring of 1895, E. E. Peek 
made application to the Common Coun- 
cil of the City of Los Angeles for a 
franchise for the purpose of installing 
and operating an electric lighting plant 
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within the city limits. After consider- 
able delay this franchise was adver- 
tised, but Mr. Peck was not successful 
in securing a claim to it. Persistent 
effort on his part, in the face of many 
discouraging experiences, finally won 
for him a franchise, permitting him to 
install and operate a plant in a terri- 
tory southwest and adjoining Los An- 
geles. The plant was finally built, and 
consisted of a small frame building, in 
which they installed an eighty-horse- 
power Buckeye engine, an eighty-horse- 
power fire-tube boiler, and a thirty- 
light, eighteen-ampere arc-light ma- 
chine. The company’s first load com- 
prised five commercial are lamps and 
three street ares, the latter being paid 
for by subscription from residents. 
This plant marked the beginning of the 


organization bearing the title of this. 


article. 

At the inception of the plant just 
described, it was realized that a large 
amount of capital would be needed to 
earry on further development. There- 
fore, a number of capitalists were 
sought who could bear the financial 
burden accompanying further exten- 
sions. A number of prominent men of 
Pasadena soon entered into an agree- 
ment to finance such extensions, and 
in December, 1895, a fifty-kilowatt Fort 
Wayne, 2,000-volt alternator, several 
Fort Wayne transformers, and Shellen- 
berger meters were ordered. 

In spite of Mr. Peck’s repeated ef- 
forts to secure a franchise to extend 
lines into the city of Los Angeles, these 
efforts were futile. This fact notwith- 
standing, the transmission lines were 
finally brought into the city by setting 
poles on private property. Following 
this procedure, the lines were cut. They 
were again replaced, with the same re- 
sult. After being cut and replaced a 
number of times, they were allowed to 
remain, Since no legal franchise had 
been granted, however, it hecame not 
only desirable, but necessary. to obtain 
one before confidence as to the future 
business could be established. 

Other discouragements followed the 
renewed application for a franchise, un- 
til at last an old franchise, known as 
the Scott franchise, was purchased. A 
clause in this franchise demanded that 
the lighting company was compelled to 
supply current to the City Hall free of 
charge. The terms were such that only 
two weeks were allowed in which to 
extend lines to said building. As this 
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was a physical impossibility another 
plan was necessary. The method adopt- 
ed was to use the poles of the existing 
traction company. It was through this 
means that energy was furnished to a 
small cluster of lamps, on the evening 
of the day before the franchise would 
be forfeited, had not said lighting been 
supplied. 

Obstacles had not disappeared, for a 
controversy now arose as to the valid- 
ity of the Scott franchise, and a suit 
was brought to annul it. Final settle- 
ment, however, favored the lighting 
plant, and the difficulties of this nature 
were at last ended. 

On June 5, 1896, the West Side Light- 
ing Company was incorporated, with 
a capitalization of $500,000. As soon as 
this organization was formed, a new 
location was sought, which would be 


FIG. 8.—FLUME CONSTRUCTION TO PRE- 
VENT INJURY FROM LANDSLIDES. 


more central. The next move was the 
purchase of an old cable power-house 
at the corner of Second and Boylston 
Streets, which, after vigorous work in 
changing over, was transformed into a 
central power station, and by Decem- 
ber of the same year the company began 
operations. The equipment consisted of 
two ninety-horsepower Babcock & Wil- 
cox boilers, a 150-horsepower Ideal en- 
gine, a Brownell open heater, and a 
seventy-five-kilowatt, 2,000-volt, Fort 
Wayne alternator, in addition to the 
old apparatus which was moved from 
the original plant. An energetic cam- 
paign for business followed, and the 
growth was so rapid that in January, 
1897, an additional installation hecame 
necessary. This comprised two 200- 
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horsepower Stirling boilers, one 175- 
horsepower Ideal engine, and one 120- 
kilowatt, 2,000-volt, General Electric 
alternator. 

A short time afterward an additional 
equipment was installed to the extent 
of a 250-horsepower Ideal engine, two 
120-kilowatt, 2,000-volt, General Elec- 
tric alternators, and 150-horsepower 
Coehrane heater. 

In February, 1897, the old low-tension 
are generator was supplanted by a 
Western Electric eighty-light machine, 
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FIG. 9.—WIRING DIAGRAM, SANTA ANA 
STATION NO. 2”. 


and a Wood eighty-light machine. A 
little later these were reinforced by the 
addition of a 125-light Brush are gen- 
erator. In the fall of the same year 
the company began a power business, 
in accordance with which they installed 
two 100-kilowatt, 550-volt, direct-cur 
rent Westinghouse machines. In De- 
cember of the same year the West Side 
Lighting Company sold out to the Edi- 
son Electric Company, which, in July, 
1894, was incorporated with a capital 
of $500,000.. The Edison Electrie Com- 
pany retained the original board of di- 
rectors of the West Side Lighting Com- 
pany, and others were added. At about 
this time John B. Miller was elected 
treasurer of the Company, and he be- 
came an important factor in its financial 
workings. Mr. Miller was later made 
president of the Company, which office 
he holds in the present organization. 

The epoch which marked the sale of 
power for industrial purposes was ac- 
companied by the addition of a new 
Stirling boiler, a 500-horsepower con- 
denser, and a 500-horsepower open 
heater. A 300-horsepower Ideal engine 
was next procured, to which was added 
a Westinghouse three-phase, 240-kilo- 
watt generator, which had been used 
by the Southern California Power 
Company. 

FURTHER HYDRAULIC DEVELOPMENT, 

The system now began to assume 
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larger dimensions, and another source 
of power was sought. In 1898 hy- 
draulic development was completed, 
from which water was conveyed 
through a flume line to Santa Ana 
Power Plant No. 1 (Fig. 7). This hy- 
draulic conduit begins at the junction 
of the Bear Creek and Santa Ana 
River. Two branch flumes are em- 
ployed to divert the water, one convey- 
ing water from the Bear Creek, and 
the other from Santa Ana Canyon. At 
the junction of these conduits the wa- 
ter enters a tunnel, from which it is 
conveyed through a series of tunnels 
and flumes to the power house. 

The drainage area contributing to the 
head waters of this plant is 180 square 
miles. The head under which the plant 
operates is 760 feet. There are at pres- 
ent three Peltons and one Doble water- 
wheel controlled by means of needle 
nozzles. The total rated generator ca- 
pacity is 3,000 kilowatts, composed of 
four 750-kilowatt, 750-volt, three-phase 
General Electric generators (see wiring 
diagram, Fig. 6). There are three ex- 
citers. There are also six 500-kilowatt 
General Electric, oil-insulated, single- 
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FIG. 10.—HORN-GAP LINE SWITCH. 
Used on 33,000-Volt Lines for Emergency. 


phase transformers, which transform 
from 750 volts to a secondary line po- 
tential of 33,000 volts. 

The building for this plant is 3612 
feet by 126 feet. The plant was built 
by the Electrical Engineering Company 
under the personal supervision of B. F. 
Pearson. This plant is located sixty- 
eight miles from Los Angeles, and 18 
in a wooded canyon which affords an 
unusually attractive environment. 

The hydraulie construction is inter- 
esting, and is representative of Call- 
fornia high-head plants. The water- 
ways comprise nineteen tunnels, extend- 
ing through various spurs, from the 
junction of Bear Creek and Santa Ana 
River to the head of the pressure p'P®- 
Several flumes span the canyons be- 
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tween tunnels. These flumes are con- 
structed of California redwood, as are 
most of the water conductors used for 
this purpose. 

The tunnels are lined with concrete, 
making a net height of six and one-half 
feet, and a width of four and one-half 
feet. The capacity of these tunnels is 
120 second feet, which is good for 6,000 
horsepower. The sand box is construct- 
ed with two parallel hoppers having 
sluice gates at the bottom, through 
which the accumulated sand and silt 
can be discharged. The object of two 
hoppers is to discharge one while the 
other is serving its purpose, thus avoid- 
ing interruptions. 

FLUME CONSTRUCTION. 
Here, as in all similarly constructed 


. hydraulic works, the wooden flumes are 


the weakest feature of the water con- 
ductors. This is mainly because the 
flume must be carried along the moun- 
tain sides, which are generally rugged 
and steep. Landslides of greater or 
less magnitude are almost certain to oc- 
cur, and protection of the flume against 
these elements is a matter requiring 
careful consideration. Where a flume 
must pass over a rugged canyon in 
which loose rock is the chief formation, 
a method of protective covering shown 
in Fig. 8 is used, this construction 
rendering the flume immune from de- 
structive effects of loose rocks and boul- 
ders of limited size. In a canyon 
which is thickly covered with vegeta- 
tion such construction is generally un- 
necessary. While it is true that the 
landslide is a thing greatly to be dread- 
ed, it is also true that there are other 
factors causing the stoppage of water, 
entirely or partially. One of these 1s 
the accumulation of leaves and sticks. 
In connection with Santa Ana No. 1 
plant an ingenious device is employed 
for removing such debris. In the West 
this device is commonly termed a ‘‘griz- 
zly.” It consists of a screen or rack, 
usually placed on a slant and having 
a mechanical ‘‘agitator’’? which pre- 
vents leaves from sticking to the racks. 
It is actuated by the flow of water in 
the flume, which causes a gear and 
chain to drive a set of scrapers over 
the sereen continuously. This appar- 
atus, though automatic in its action, 
should undergo frequent inspection, in 
order to insure its proper working. 
It is well worth noting, that the hy- 
draulie plants are tied to the transmis- 
sion svstem without the intervention of 


automatic switches. Even in the Kern 
River plant the oil switches are non-au- 
tomatic. This practice may be con- 
sidered as standard for a system of 
hydroelectric plants operating under 
similar conditions. 

In Santa Ana Plant No. 1 there are 
two pressure pipe lines leading into 
the plant; these two pipes connect to 
a receiver or ‘‘hydraulic header,” from 
which the individual nozzles receive 
their supply. In Plant No. 2 there are 
but two generating units (Fig. 9). 
These are fed from one pressure pipe. 

Santa Ana No. 2 plant is located in 
Santa Ana Canyon, sixty-seven miles 
from Los Angeles. The building is 
30 feet by 60 feet, and has a rectangu- 
lar wing 16 feet by 22 feet on one side. 
This plant was finished April 15, 1905, 
and has been giving practically con- 
stant service since its completion. It 
contains two 500-kilowatt, three-phase 
General Electric generators, operating 
at 176 revolutions per minute at a po- 
tential of 750 volts. The generators 
are each driven by a Doble wheel, un- 
der a head of 304 feet. There are eight- 
een buckets on each wheel. The noz- 
zle stream is seven and one-fourth 
inches in diameter. There are six air- 
blast transformers whose secondaries 
connect to the 33,000-volt transmission 
line. A striking feature of both Mill 
Creek No. 3 and the Santa Ana plants 
is to be seen in the fact that no oil 
switches are installed in these plants. 
The leads from each generator are 
brought to three separate knife-blade 
switches connected to the low-tension, 
730-volt fuses. When putting a ma- 
chine into service, one of these switches 
is closed first. Then the other two are 
closed simultaneously. The effect is 
the same as if three legs were thrown in 
at the same time. 

Just outside the station (both at 
Mill Creek No. 2 and No. 3, and Santa 
Ana No. 1), where the lines drop to 
the first pole, a special line-disconnect- 
ing switch is used. This consists of a 
straight blade, made from the live wire, 
and connected at each end into a clip 
which is secured to the lower side of a 
horn. The sketch shown in Fig. 10 il- 
lustrates this. The switch blade, or 
piece of live wire, has an insulator 
fastened to it, and this hangs in a posi- 
tion which gives an opportunity to 
screw in a wooden stick from below. 
The wooden stick is kept dry by keep- 
ing it deposited in an iron pipe secured 
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to the pole, just above a platform de- 
signed for the use of the operator. 
During an emergency in which it be- 
comes necessary to ascend and open the 
horn gaps, the operator may climb upon 
the platform and manipulate the switch 


blades in safety. 
(To be continued.) 


——eee 
Three Hundredth Meeting of the Ne 
York Electrical Society. 

The three hundredth meeting of the 
New York Electrical Society was a no- 
table gathering. It was held at the 
Hispanice Society Building, One Hun- 
dred and Fifty-seventh Street, near 
Broadway, which contains the won- 
derful Museum of Hispanic Antiqui- 
ties, collected and donated by Archer 
M. Huntington, who is a life member 
of the Society. The library, supplice- 
menting the museum, contains 75,000 
volumes. The Society is to be con- 
gratulated on securing such fitting 
and congenial surroundings for the 
giving of F. O. Blackwell’s lecture on 
‘‘Hydroelectric Development in Mex- 
ico.’’ Mr. Blackwell prefaced his lec- 
ture with a most interesting summary 
of the factors which have contributed 
to the present conditions in Mexico, 
and showed how the great water pow- 
ers of the country have been made 
possible only by the encouragement of 
President Diaz. 

Before the lecture there was a short 
business meeting. The reports of the 
various committees showed that the 
Society has entered on a new era of 
activity and prosperity. Twenty-five 
members and thirty-two life members 
were elected, and the treasurer re- 
ported that the heavy debt of the So- 
ciety had been wiped out, and the fi- 
nances were now in good condition. 

The next ‘‘visiting’’ meeting, early 
in May, will be a memorable function. 
The members have been invited by 
Thomas A. Edison to visit the labora- 
tory at Llewellyn Park. They will be 
taken by a special train, having lunch- 
eon on their arrival. A reception will 
then be given by Mr. Edison, after 
which a paper will be read on ‘*The 
Applications of the Edison Storage 
Battery.” The members will then in- 
spect the laboratory, where every part 
of the battery will be seen in course 
of construction, Before the return of 
the special, there will be an exhibition 
of moving pictures made in the labor- 


atory. 
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Minnesota Electrical Association. 

The fourth annual convention of the 
Minnesota Electrical Association was 
held in St. Paul, Minn., March 14, 15 
and 16, Headquarters were established 
in the St. Paul Hotel. A report of the 
opening session on Tuesday morning 
appeared in the ELECTRICAL REVIEW 
AND WEsTERN ELECTRICIAN for March 


18. | 
AFTERNOON SESSION. 


The first order of business at the 
afternoon session was a paper entitled 
“Safety in Line Construction,” which 
was read by H. G. Winsor. 


SAFETY IN LINE CONSTRUCTION. 


This paper deals mainly with pole-line 
- distributing system rather than high-tension 
system and contains a vast amount of data 
relative to material and methods employed 
in Minneapolis. The first phase of the sub- 
ject considered was the “lay-out.” The au- 
thor said that in laying out a pole line care 
should be exercised in avoiding trees and 
the lines of other companies. Feeding 
points of feeders should be located as near 
the center of gravity as possible after con- 
sidering future requirements. Intersections 
with telephone, telegraph and electric rail- 
way lines should be carefully planned and 
the equipment designed to avoid contact 
with the same. Lightning arresters should 
be so placed as to protect station and sub- 
station apparatus, underground cables and 
line transformers. In providing lightning 
arresters Mr. Winsor said the ordinary 
multigap arrester seems to give good serv- 
ice, but cannot be depended upon to dis- 
charge continuously for considerable period 
as in the case of accidental grounds. He 
added that it is also considered good prac- 
tice to require grounding of all alternating- 
current secondaries carrying a potential of 
150 volts or less. 

Mr. Winsor next considered the mate- 
rial to use and in this connection gave de- 
tailed descriptions of the poles, cross arms, 
braces, guy equipment, insulators, pins and 
wire used in Minneapolis. 

Methods of application were next consid- 
ered. Among the important points brought 
out under this heading were that poles 
should be set to a depth of one-seventh of 
their length; double arms should be placed 
at all junction points at intersections and 
at line-terminal poles; in making up a guy 
the strain insulator should be carefully 
placed: clamps with double bolts should be 
used in all cases where strand is to be 
fastened or joined; in erecting transform- 
ers no more than one should be placed on a 
pole unless special provision is made; and 
lightning arresters’ should be installed on 
each leg of all primary circuits. In con- 
clusion Mr. Winsor advocated the periodic 
inspection of all pole lines. 


In reply to a question asked by F. R. 
Cutecheon, of St. Paul, as to whether 
or not a regular inspection is made in 
Minneapolis, Mr. Winsor said that one 
man is permanently detailed for this 
work and he is assisted whenever nec- 
essary. He added that it is advisable 
in smaller stations to have the are- 
lamp trimmer report any line trouble. 

The next paper to be presented was 
by T. R. Willwerseheid, of St. Paul, en- 
titled “Window and Sign Lighting.”’ 
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This paper contained a number of ex- 
cellent suggestions on outline and 
show-case lighting as well as the 
branches covered in the title. 


WINDOW AND SIGN LIGHTING. 


This paper dealt with the four principal 
methods of electric advertising, namely, 
show-case lighting, display window lighting, 
outline lighting and sign lighting. Under 
the first topic the author spoke of the lack 
of development and the great field availa- 
ble. He called attention to the great devel- 
opment made possible by the introduction 
of low-watt tungsten-filament lamps and 
urged that central stations develop this field. 

Under display window lighting the author 
said that this phase of advertising has been 
highly developed as a result of activity on 
the part of the central station. He advo- 
cated a flat rate for this class of business. 
the central station to have charge of renew- 
als, turning on and off current, etc. 

Mr. Willwerscheid said that outline light- 
ing has been greatly neglected by central 
stations and no effort has been made to con- 
vince prospective customers that the cost of 
such advertising was not prohibitive. He 
said that a great field was available and 
should be developed by the central station. 

In regard to electric signs the author de- 
scribed a number of installations, enumer- 
ated the points concerning which central-sta- 
tion solicitors should familiarize themselves 
and spoke at some length on the various 
types of signs availabie, and the best type 
of sign for particular installations. 

In concluding Mr. Willwerscheid said that 
in addition to the current-consuming fea- 
tures of the devices. each one advertises 
light for the central station. 


H. J. Gille, of Minneapolis, opened 
the discussion. He said that until re- 
cently show-case lighting was impos- 
sible on account of the prevailing types 
of construction. With the newer types 
which central stations have sueceeded 
in having introduced, development ean 
be expected in this line. Outline light- 
ing has made very slow progress until 
recently on account of the high cost of 
when using carbon-filament 
lamps. The tungsten sign lamp has 
done much to increase this business, 
however, as is the ease with the elec- 
tric-sign business. 

H. E. Griffin, of Chicago, spoke brief- 
ly of the missionary work it is possible 
for traveling men to do, and in this 
connection cited an instance where a 
suggestion from a stranger led to or- 
dering an electric sign. 

In reply to a question as to the 
smallest-size lamp available, Mr. Will- 
werscheid said that the 2.5-watt lamp 
was the smallest so far developed. 

J. B. Crane, of Duluth, spoke of the 
objection of projecting signs in connec- 
tion with ornamental street-lighting 
installations. 

Ludwig Kemper, of Albert Lea, ad- 
vocated that central stations control 
the sale and installation of eleetrie 
signs, and in this way they could in- 
stall thein so as not to interfere with 
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existing signs or street-lighting instal- 
lations. 

Mr. Kingsley spoke of the advantage 
of the 2.5-watt lamp, it being possible, 
by using them, to place more lamps on 
a sign and thus make the sign conform 


: more closely to the correct outlines of 


the letters. 

The concluding paper of the after- 
noon session was entitled ‘Testing 
Wattmeters’’ and was presented by its 
author, F. R. Cutcheon, of St. Paul. 

TESTING WATTMETERS. 


This paper described very briefly the 
methods in vogue in St. Paul. Mr. Cutcheon 
stated that the testing of meters on the 
customers’ premises was superseding the 
practice of testing in shops. In the future 
the only meters to be tested in the shop 
will be new meters and meters which can- 
not be tested on the premises. The former 
should also be tested on the customers’ 
premises inmmediately after installation. 

The author said where it jis desired to 
demonstrate to a customer the accuracy of 
his meter the old-time lamp-bank test should 
be resorted to. Testing outfits should be 
so light as to be carried conveniently by 
one man. For testing alternating-current 
meters the phantom-load method was advo 
cated, it being claimed that for meters up 
to 150 amperes in size no appreciable loss 
ean be detected. For testing large direct- 
current meters Mr. Cutcheon advocated port- 
able storage batteries or low-voltage gener- 
ators. The rotating-standard test meter 
should be checked daily with the laboratory 
standards. Polyphase meters for polyphase 
motors can be tested as single-phase meters 
by connecting the field coils in series. Clock 
meters and theft of current were also briefly 
treated, and in conclusion a report was read 
showing that in a general meter test in St. 
Paul in 1910 eighty-six per cent were found 
to be reasonably accurate. 

A brief discussion ensued after the 


reading of the paper, which was par- 
ticipated in by Ludwig Kemper and J. 
B. Crane. 
WEDNESDAY MORNING SESSION. 

The first paper presented at the 
Wednesday morning session Was enh- 
titled ‘‘Day Load for Central Sta- 
tions,” and was read by the author. 
E. T. Street, of the Northern Heating 
& Electrie Company, St. Paul. 

DAY LOAD FOR CENTRAL STATIONS. 


This paper opens with an outline of an 
equitable rate schedule, adaptable to any 
central station, which the author claims 1$ 
the first requirement to obtain a day load. 
Of equal importance with the rate sched- 
ule is the education of the public and this 
paper points out how central-station com: 
panies can secure the co-operation of mant- 
facturers in carrying on educational cami 
paigns. 

A number of different classes of business 
were then enumerated as being ideal for 
central-station day loads. The first men- 
tion was city pumping. With a properly 
designed system, pumping can be used to 
fill any valley in the daily load curve and 
can be profitably taken at a very jow rate 
An induction motor direct-connected to 4 
centrifugal pump is an ideal pumping unit 
for many classes of service, and its Sir 
plicitv and reliability will greatly aid cen: 
tral-station men in obtaining this class of 
business. Mechanical refrigeration Was also 
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mentioned as a field for a profitable day 
load. The paper states that under ordinary 
conditions twenty-seven kilowatt-hours are 
required to produce one ton of refrigeration. 
This will have the cooling effect caused by 
the melting of one ton of ‘ice in twenty-four 
This amount of current at five cents 
per kilowatt-hour will cost $1.35, which is 
well below the cost of ice per ton to the 
ordinary consumer, while the rate of five 
cents per kilowatt-hour is not very low for 
this class of service. In addition to being 
cheaper than ice, mechanical refrigeration 
is so much more cleanly and convenient 
that an intelligent comparison between the 


hours. 


two systems must result in favor of the 
latter. 

Woodworking plants were referred to as 
being profitable loads if approached in the 
proper manner. The power requirements 
of the various machines and tools employed 
were mentioned and arguments for the 
power solicitor pointed out. Grain eleva- 
tors are desirable business, not so much 
on account of steady operation, but because 
the heaviest Icad comes in the off-peak 
months. Mechanical drive in an elevator 
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sidered in establishing any new system 
of rates. He said further that the rate 
did not take care of customers below 
ten per cent load factor or over fifty 
per cent load factor. Regarding wood- 
working plants as prospective central- 
station customers, Mr. Crane said that 
an argument successfully used by 
power solicitors in Duluth is that the 
refuse which is ordìnarilv used for fuel 
can be sold for a rate sufficiently high 
to insure a profit after purchasing cur- 
rent. Referring to electric drills, Mr. 
Crane mentioned a number of success- 
ful installations of this apparatus in 
Duluth and said that it was a profit- 
able field for central stations. 

Ludwig Kemper, of Albert Lea, took 
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requires a very wasteful transmission of 
bower to the top of the building for leg 
drive. Also the other machinery is usually 
scattered to such an extent that mechanical 
drive is very inefficient and complicated. 
In contrast with this, the central station can 
offer a remarkably simple equipment that 
can be entirely controlled from any one point 
desired. 

Electric irons, stoves and various other 
Household current-consuming devices were 
mentioned and in conclusion the author 
considers a typical central station, of 200- 
kilowatt generating capacity, presenting fig- 
ures to show the amount of day load neces- 
sary to justify a day circuit, 


J. B. Crane, of Duluth, opened the 
discussion, pointing out that the rate 
advoeated by Mr. Stret was very 
easily understood by central-station 
men, but would prove diffieult to ex- 
plain to the average customer. He 
said that this should be seriously eon- 


exception to Mr. Street’s figures re- 
garding refrigeration, in which it was 
stated that one tone of refrigeration 
could be manufactured) at a current 
consumption of twenty-seven kilowatt- 
hours. His experience has been that 
the current consumption averaged be- 
tween 40 and 50 kilowatt-hours. 

J. D. A. Cross, of Chicago, spoke of 
household current-consuming devices 
and how electric flat irons have been 
instrumental in establishing a day load 
for central-station companies. He cit- 
ed an experiment where a number of 
irons were placed on trial and the 
central-station company inaugurated a 
Tuesday morning service for the bene- 
fit of housewives who desired to em- 
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ploy these irons. This innovation 


proved so successful that other cur- 
rent-consuming devices were intro- 
duced and a permanent day load es- 


tablished. 
The next paper presented was en- 


titled ‘‘Residence Lighting,” and ow- 
ing to the absence of C. E. Van Bergen 
of Duluth, Mr. Higgins read this paper. 


RESIDENCE LIGHTING. 

Mr. Vanbergen in introducing his paper 
stated that his company was the first con- 
cern in Minnesota to enter into the residen- 
tial lighting field, and added a brief résumé 
of the early lighting conditions in Duluth. 
At present there are in that city about 14,000 
houses and of these 12,000 are wired for 
electricity. It is a significant fact that there 
are only 10,000 houses connected for water 
service and 7,100 are taking gas at seventy- 
five cents per thousand. The importance 
of continual watchfulness on the part of the 
central stations to see that newly con- 
structed buildings were wired was especially 
mentioned. Each new house in up-to-date 
cities should have provision made for a 
heating circuit on which may be used a 
luminous radiator, electric fron or vacuum 
cleaner. The better class of residences 
should be wired for both a light and heating 
meter, at present nearly every medium 
sized residence in Duluth and many of the 
smaller ones being so wired. On the heat- 
ing meter may be used electric range, por- 
table radiator, electric grate, vacuum cleaner 
and electric irons. Mr. Vanbergen’s com- 
pany makes a rate of three cents per kilo- 
watt-hour, less twenty per cent, with a mini- 
mum charge of $1.00 net per month on all 
current used through the heating meter. 
During the past year nearly a dozen electric 
ranges have been installed, besides a great 
number of electric grates and radiators, not- 
withstanding the fact that the gas rate in 
Duluth is low. 

J. H. Gille, of Minneapolis, opened 


the discussion, pointing out that resi- 
dence lighting offers the best source 
of revenue for the central station. He 
quoted statistics which showed that 
only twelve per cent of all the resi- 
dences in the United States used elec- 
tric light. He explained in detail the 
residenece-lighting campaign which is 
being carried on by the Minneapolis 
General Electrice Company of Minne- 
apolis, and distributed samples of the 
literature which is being sent out in 
this connection. Speaking of the Min- 
nesota State Fair, Mr. Gille advocated 
the establishment of a temporary elec- 
trical building until such time as the 
state legislature sees fit to appropriate 
money for a permanent electrical build- 
ing. He urged that all members of the 
Association, individually and col- 
lectively, use their efforts to have sueh 
a building established. 

Brief remarks were also made by 
Mr. Peterson, who explained the meth- 
ods he used in encouraging residence 
business. In many houses in whieh im- 
proper wiring and fixtures are already 
in use the fixtures are in these eases 
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taken out, remodeled according to the 
most modern practice and then in- 
stalled in the house so as to produce 
the best illumination. 

‘‘Incandescent Lamp Improvements’? 
by Henry Schroeder of the General 
Electric Company, Harrison, N. J., was 
the next paper presented. 


INCANDESCENT LAMP IMPROVEMENTS. 


A considerable portion of this paper is 
devoted to a comprehensive historical ré- 
sumé of the incandescent lamp. The ori- 
gin and development of the carbon-filament 
tantalum and tungsten-filament lamps are 
fully treated and the methods of manufac- 
ture described. The characteristics of the 
various lamps were explained and their 
suitability for various service mentioned. 

Regarding recent developments the author 
states that in order to make Mazda lamps 
in relatively low candlepower units, such 
as are required for sign lighting, a low- 
voltage lamp was designed to operate on 
one-tenth the voltage of the standard light- 
ing circuits. These Jamps can be burned 
either ten in series on direct current of 
100 to 125 volts or in multiple on alternat- 
ing-current circuits, using a transformer or 
compensator having a ten to one ratio. 
Over half a million of these lamps were 
used in the United States during the past 
year and they have opened to the central 
station a means of obtaining sign-lighting 
business which has heretofore been im- 
possible on account of the high cost for 
the current consumed. 

‘The introduction of the tungsten-filament 
street-series lamp has almost entirely dis- 
placed the carbon lamp and the gem series 
lamp for this service. Mazda series lamps 
having a comparatively thick filament, are 
strong and rugged and give excellent life 
results. They can be made equally well 
in low or high-candlepower units, being at 
present regularly produced in from 32 to 
350 candlepowers. They also have an ad- 
vantage over other types of series incan- 
descent lamps in that they can be burned 
in the higher amperage ranges of arc lamp 
circuits with entire satisfaction. 

Practically all the battery types of lamps, 
with the exception of telephone lamps, are 
now made in tungsten filaments, as the 
high efficiency of the tungsten filament is 
of great value on battery circuits where the 
cost of energy is high. 

As there are over ten thousand different 
kinds of incandescent lamps (and this 
does not take into consideration the fact 
that each kind of incandescent lamp is 
made in different voltages), it becomes nec- 
essary that a definite classification be made. 
Incandescent lamps are, therefore, divided 
into three distinct styles depending upon 
the kind of base. 


In reply to numerous questions as to 
the developments which can be looked 
for in the near future, the trend of 
developments as to future sizes of 
lamps and the comparative life of 
frosted and clear bulb lamps, Mr. 
Schroeder said that the drawn-wire 
lamp which the General Electric Com- 
pany has experimented with for some 
time is now ready for distribution and 
in this lamp the mechanical life is 
increased four times. Regarding sizes, 
“Mr. Sehroeder said that lamps were 
available as small as 2.5 watts, but that 
the S-watt sign lamp was the most pop- 
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ular for small work and the 25, 40, 60 
and 100 watts for general lighting. In 
reply to a question as to why larger 
lamps burned longer than the smaller, 
Mr. Schroeder said that this probably 
is due to the fact that in the twenty- 
five-watt lamp there is about twenty- 
five square inches of glass or one 
square inch per watt, while in the 500- 
watt lamp there are four watts per 
square inch which, of course, tends to 
increase the temperature and shortens 
the life of the lamp. He then spoke 
briefly about the 350-candlepower ser- 
ies lamp which is now available for 
street lighting and is claimed to give 
service as good as the 6.6 ampere 
street-series arc lamp. 

On Wednesday afternoon the dele- 
gates were taken on an extended sight- 
seeing trip which included an inspec- 
tion tour of the electric plants of the 
Northern Heating & Electric Company, 
and the St. Paul Gas Light Company. 
The trip also included a visit to the 
St. Paul Gas Light Company’s sand- 
rock tunnels which underly a greater 
part of the upper business district 
some sixty or seventy feet below the 
street surface. 

THURSDAY MORNING SESSION, 

The session of Thursday morning 
was opened with a paper on Gas Pro- 
ducer Engines for Central Stations by 
A. W. Wagner, manager Huron Light 
& Power Company, Huron, S. D. Ow- 
ing to the absence of the author, this 
paper was read by E. T. Street. 

GAS PRODUCER ENGINES FOR CENTRAL 


STATIONS. 


The most of Mr. Wagner's remarks were 
drawn from his experience and the records 
of the Huron Light & Power Company at 
Huron, S. D. In that plant there is one 
300-horsepower Muenzel gas engine belted 
to a 200-kilowatt 2,300-volt Ft. Wayne alter- 
nator and one 100-horsepower Muenzel gas 
engine belted to a 100-kilowatt, 2.300-volt al- 
ternator, both machines operating at sixty 
cycles. The paper called attention to the 
arrangement of the Huron plant and dwelt 
especially on the necessity of seeing that 
engine foundations of a new plant were solid, 
that the piping was properly done and the 
exhaust taken care of without creating an 
unnecessarily high back pressure. Quality 
of coal is, of course, an important factor, al- 


though investigations by the United States 


Geological Survey Department on the ac- 
tual operation of plants show very good re- 
sults from bituminous coal and even lignites. 
They require, of course, special producers 
and scrubbers, as there are more impurities 
(especially tar) in these coals. However, 
local conditions, as to cost of coal delivered 
and cost of handling, should determine which 
stvle of producer should be installed to ob- 
tuin the best economy. 

While the cost of installation is in general 
given as more than that of a steam-driven 
plant of the same capacity, the cost of gen- 
eration is much lower, and in other points 
the gas-producer plants compare very favor- 
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ably with steam plants. The reliability de 
pends upon the construction and attention in 
operation, and the author stated in closing 
that he did not think it is exaggerating to 
say that with the proper attention, a prop- 
erly installed gag producer plant is almost 
as reliable as a steam plant. 


Due to the fact that the meeting 
started later than the hour scheduled 
and that the author was not present 
there was no discussion. The next 
paper, entitled ‘‘Insurance,’’ was next 
presented by R. L. Daniel, of Minne- 
apolis, the author. 


INSURANCE. 


This paper contains a number of reports 
that emphasize the great fire loss in this 
country. From these it is shown that the 
fire loss in the United States for a period 
of five years ending in 1907 was $3.02 per 
capita as compared with $0.33 per capita 
in six of the leading European countries. 

The author states that one of the great- 
est services rendered by the insurance com- 
panies is that of inducing the insured to 
improve his risk in any way that will re 
duce the fire hazard and possibly prevent a 
fire. The chief infiuence which the insur- 
ance companies can bring to bear for im- 
provements is the fact that the better the 
risk from standpoint of fire hazard the 
lower will be cost of insurance. The re 
sult is that the assured by making proper 
improvements in his risk can not only re 
duce the immediate cost of his own insur 
ance, but by the precautions thus taken to 
prevent fire he is also doing his share to 
keep down the loss ratio, and thus help to 
reduce the average rate. The average rate 
can only be controlled by the loss ratio. 
which is the percentage of premiums cdl 
lected that is returned to pay losses—i. e.. 
ratio of losses to premiums. 

The system used in determining the risk 
on an electric plant was briefly described. 
This system starts with a basis rate of 
thirty-five cents per $100 insurance for the 
standard plant which imposes a number of 
conditions. 

A valuation is then made for a plant which 
does not conform to these conditions and 
the rate increases to $3.10. The author 
considered a number of the more important 
questions and made recommendations which 
would materially reduce the risk if com 
plied with. 


In reply to a question as to whether 
or not there was any difference in the 
rate charged for approved gasoline in- 
stallation and approved electrical iv- 
stallation Mr. Daniel said that gasoline 
installations usually were charged 8 
higher amount due to the fact that 
very few installations could be made 
according to the code. 

E. F. Strong, of Chaska, asked Mr. 
Daniel what the difference in the rate 
would be of a plant changing over 
from gasoline-engine to motor drive 
Mr. Daniel said that there would he i 
material reduction where motor dri 
was employed although where the 
change was pade to direct-current m 
tors the rate would not be as low * 
where the induction motor is U" 
This is due to the direct-current m° 
tor having exposed eommutator anı 
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brushes; if inclosed construction was 
available this risk would be overcome. 

The discussion was closed by Mr. 
Zimmerman who spoke of the discrep- 
encies in insurance rates, citing in- 
stances where a gasoline installation 
received a lower rate than premises 
where an electrical installation was 
made. | 

“Engine and Boiler-room Records 
for Plants up to 230-Kilowatts Capac- 
ity,’’ was the title of the next paper 
presented by E. Holecomb, manager 
Northern Heating & Electric Company, 
St. Paul. 

In lieu of reading a paper Mr. 
Holcomb exhibited a number of typi- 
eal charts and records which he had 
collected from _ central-station com- 
panies throughout the country. These 
charts were explained and commented 
upon by the speaker. There was no 
discussion of this paper. 

The report of the nominating com- 
mittee, which was appointed at the 
opening session, was the next order of 
business taken up. The recommenda- 
tions of the committee were unani- 
mously approved and the following of- 
ficers duly elected: president, Ludwig 
Kemper, manager Albert Lea Light & 
Power Company; first vice-president, 
C. E. Van Bergen, manager Duluth 
Edison Company; second vice-presi- 
dent, E. A. Aspnes, Montevideo; and 
Ssecretary-treasurer, E. T. Street, 
Northern Heating & Electric Com- 
pany. The new directors named were 
Messrs. Leonard, Marvin and Markle. 

After brief remarks by the newly 
elected officers the paper entitled 
“Gasoline Competition,’’ by Ward Har- 
rison and H. H. Magdsick was pre- 
sented by the former. 

GASOLINE COMPETITION. 


This paper describes at some length the 
various gasoline systems in use, pointing out 
their advantages, their disadvantages and 
how they are rated by the insurance com- 
panies. Complete cost data are given and 
comparisons made with electric systems. 

But putting aside all questions of attend- 
ance, inconvenience, and danger, and grant- 
ing that if a merchant places no value on 
his time, the direct expense of lighting a 
store with gasoline is less than with elec- 
tricity, we are still far from the conclusion 
that gasoline lighting is really more profita- 
ble to the consumer. The efficiency of a 
commercial lighting installation is not to be 
Measured solely in candlepower hours per 
dollar. The real purpose of such an instal- 
lation is to make possible and to increase 
the sale of goods after nightfall and its effi- 
cacy must be measured by this sfandard. 
The system which costs most to operate will 
often yield the greatest margin of profit. If 
this were not true electric light would never 
be used in natural gas territory. Electric 
lamps burn silently, without fumes or smoke, 
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and with practically no heat. The existence 
of a well-designed installation of tungsten- 
filament lamps is one indication that its own- 
er is a progressive business man. Such an 
installation cannot fail to have a decidedly 
favorable influence upon the mind of a pros- 
pective customer. A gasoline equipment 
may be capable of economically lighting a 
building but the electric illumination of 
stores and show windows is an advertising 
proposition that pays. 

In conclusion there are mentioned a num- 
ber of books treating on the evils of gasoline 
which the author recommended for central- 
station use in fighting gasoline competition. 


Thomas Pitts, of Hutchinson, spoke 
briefly of his experience with the liter- 
ature mentioned in Mr. Harrison’s 
paper and recommended the bulletins 
of the National Electric Light Associ- 
ation as the most impressive from a 
central-station standpoint. 


LUDWIG KEMPER, 
President-elect Minnesota Electrical Association. 


The paper and practical demonstra- 
tion of Prof. George D. Shepardson, of 
the University of Minnesota, on ‘‘The 
Elementary Theory of Alternating- 
Current Motors, which was carried 
over until the last session on account 
of the enforced absence of Professor 
Shepardson, was then presented by 
Professor Ryan. 

This paper explains the performance 
of the most common types of alternat- 
ing-current motors as modified direct- 
current motors. The operation of an 
electric motor, whether direct or alter- 
nating current, may be explained by a 
few comparatively simple laws and in 
the treatment of this subject Professor 
Shepardson limited his discussion to 
on analysis of these laws and their re- 
lation to one another. The first law is 
that of the magnetic field; the second, 
that of induction; the third, that of 
magnetic pull or torque; the fourth is 
a modified form of Ohm’s law, namely 
that the current is directly propor- 
tional to the applied electromotive 
foree and is inversely proportional to 
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the impedance; the. fifth law is that of 
the combination and resolution of 
forces. The discussion was illustrated 
by charts and a working exhibit. 

At the conclusion of this demonstra- 
tion W. R. Ferris, of Ferris Brothers, 
spoke briefly on the subject of ‘‘Cen- 
tral-Station Accounting.” He pointed 
out that accounting was one of the 
most important phases of central-sta- 
tion business. He said that until cen- 
tral-station companies adopt a uni- 
form system of accounting and 
are able to compare the statis- 
tics of one with the statisties 
of another in terms of per cent, 
there is a great field for development. 
He made a number of pertinent sug- 
gestions for uniform methods of ac- 
counting and explained methods he em- 
ploys. The general account is divided 
into four main heads, namely liability, 
assets, receipts and expenses, and these 
in turn can be divided into any num- 
ber of sub-divisions. Mr. Ferris spoke 
of the value of accounting in the es- 
tablishment of an equitable rate sys- 
tem, and in establishing credit. He 
exhibited a number of records adopted 
for use and said that the company he 
represents carries fifty-two records and 
the cost of this system does not ex- 


ceed $60.00 per month. 
MANUFACTURERS’ REPRESENTATIVES. 
The Fort Wayne Electric Works, 
General Electric Company, Bryan- 
Marsh Company, and Northwestern 
Electrical Equipment Company were 
the only firms maintaining exhibits, al- 
though the manufacturers and supply 


men included the following: 
Bryan-Marsh Company, J. S. Barnard, J. 
H. Phelps, W. A. DeForrest, J. F. Chamber- 
lain; Central Electric Company, Chicago, D. 
C. Penniman, E. S. LaClaire; Electric Appli- 
ance Company, C. C. Simpson; Electric En- 
gineering Company, W. F. Stephenson, M. 
Holden, D. P. Ensign; Evans-Almirall Com- 
pany, F. H. Stevens; Fort Wayne Electric 
Works, G. R. Scott, A. H. Savage, M. B. 
Beattie; General Electric Company, Fred T. 
Benson, J. S. Buchanan, J. D. A. Cross, W. F. 
Smith, S. F. Dibble, Henry Schroeder, A. 8. 
McMullen, G. G. Fletcher, G. B. Wallser, 
C. J. Strayer, W. H. Colman; George J. Cad- 
well & Company, Minneapolis, George J. 
Cadwell: Hawks Power Company, B. 8. 
Hawks; Holophane Company, Morgan P. 
Ellis; National Carbon Company, C. W. 
Wilkins; Northwestern Electrical Equip- 
ment Company, Robert P. Payne, A. M. Bald- 
win, Harold Wyatt, Jule Hanniford, ‘A. J. 
Anderson; Northwestern Fuel Company, St. 
Paul, G. N. Hitchinson; Page & Hill Com- 
pany, Minneapolis, S. S. Hill; Saint Paul 
Electric Company, B. B. Downs, A. R. Rein- 
burger, V. W. Eaton, E. R. Smith, P. B. 
Simans; Wagner Electric Manufacturing 
Company, H. E. Griffin; Western Electric 
Comrany, H. C. Bentz, J. P. Carson, Jr., Paul 
F. Raney, Paul E. Davenport, Geo. E. Brown, 
J. P. Vinson; Westinghouse Company, Geo. 


F. Darling, C. C. Curry. 
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RAILWAY MEN MEET IN 
CHICAGO. 


AMERICAN RAILWAY ENGINEERING AND 
MAINTENANCE OF WAY ASSOCIATION. 
The twelfth annual convention of 

the American Railway Engineering and 
Maintenance of Way Association was 
held in the Congress Hotel, Chicago, 
Ill., March 21, 22 and 23. The work 
of this Association, which covers prac- 
tically every branch of railway engi- 
neering, is carried on entirely by com- 
mittees and the program for the con- 
vention, therefore, included only the 
reports of standing and special com- 
mittees. 

Of interest to electrical men is the 
report of the committee on electricity, 
the report of which is contained in two 
bulletins, Nos. 127 and 130. The for- 
mer contains the preliminary report of 
the committee on the subject of trans- 
mission line crossings. In bulletin 130 
the committee gives a résumé of previ- 
ous work and outlines the reasons for 
the appointment of the committee. As 
a matter of information, a compre- 
hensive bibliography of published 
articles on electrification is included. 


RAILWAY SIGNAL ASSOCIATION. , 

The spring meeting of the Railway 
Signal Association was held in Chi- 
cago, Ill., March 20, with a large at- 
tendance on hand. The meeting was 
called to order promptly at 10 a. m. by 
Pres. C. E. Denny and the committee 
reports promptly taken up. 

The preliminary report of Committee 
No. 1, on signal symbols, was the first 
considered. In the absence of the 
chairman this report was presented by 
J. C. Mock. Mr. Mock stated in con- 
nection with the reading of the 
report that the standards, as pre- 
sented, were substantially as sub- 
mitted by the manufacturers and 
approved by the subcommittee. 
The report comprises reproductions 
and explanations of the various 
symbols most commonly met, with 
recommendations for changes and sub- 
stitutions as deemed necessary. Arbi- 
trary features have been avoided and 
very few radical changes made. After 
a brief diseussion the report was 
adopted. 

Committee No. 2, on Mechanical In- 
terlocking, through its chairman, C. J. 
Kelloway, reported progress. After 
instructions covering the future work 
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of this committee, a brief discus- 
sion ensued in which it was recom- 
mended that the committee should in 
the future recommend how to do a 
thing after it was decided what ap- 
paratus was to be installed. 

At the opening of the afternoon ses- 
sion Committee No. 3 on Power Inter- 
locking, through its chairman, B. H. 
Mann, reported progress and invited 
suggestions from members either on 
the floor or by correspondence. This 
committee is divided into eight sub- 


committees each of which reported 
progress, 

The report of the Committee 
on Electric Signaling for Electric 


Railways was read by H. S. Bal- 
liet, chairman. This committee 
submitted .a progress report of de- 
tailed specifications which included 
specifications for electric motor sig- 
nals; alternating-current line-circuit 
and track-circuit relays; alternating- 
current supply for operating signals, 
track-cireuits, line-circuit relays and 
indicators; circuit-breakers for move- 
able-point frogs, switches or derails, 
lever and latch circuit-breakers, draw- 
bridge circuit-breakers and special cir- 
cuit breakers; bonding materials, in- 
cluding copper, galvanized-iron and 
copper-clad bond wires, tinned, cop- 
er, and copper-plated channel pins. 
and .impedance bonds; electrical con- 
ductors including rubber-covered wire, 
line wire and cables for low voltage 
circuits, and line wire and cables 
for high-tension circuits; wire con- 
duits, including wood trunking, 
vitrified clay, fiber and iron; in- 
sulations, including rail joints and 
fiber and switch-rod, Pipe-line and tie- 
plate insulations; and transformers 
and gird resistance shelters. 

After disposing of the various com- 
mittee reports a paper by A. H. Me- 
Keen on ‘‘Portable Storage Batteries 
as Apphed to Automatic Signal on the 
Harriman Lines,’ was taken up and 
discussed. 


STORAGE BATTERIES FOR RAILWAY 
SIGNALING, 


This paper reviews, briefly, the conditions 
that obtained up until the present time on 
the Harriman lines. Gravity batteries were 
used for the line and track Circuits, although 
later on the gravity line batteries were dis- 
pensed with and the Storage battery served 
the double purpose of operating both line 
and motor circuits, The main lines of the 
Southern Pacific from Portland, Ore., to 
El Paso, Tex., and the Sunset Lines from 
El Paso to New Orleans, a total of 3,226 
miles, are protected with automatic signals 
for a distance of 1,938 miles, and it is cal- 
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culated that the remaining 1,288 miles will 
be completely signaled within two years. 
The total mileage of road protected by au- 
tomatic signals on the entire system, on De 
cember 31, 1910, was 4,719 miles of single 
track, and 703 miles of double track, or a 
total of 6.125 miles of track so protected. 
On this mileage there are 12,050 automatic 
signal blades, practically all of which are 
operated by portable storage battery. There 
are in all 9,026 battery locations with a to 
tal of 48,516 type SS-7 cells in service, of 
which 12,412 cells, or twenty-five per cent, 
are extra cells used for charging. The 
methods of transportation were described. 
Some are transported in baggage cars of 
passenger trains, some in special battery 
cars of freight trains. Another arrangement 
consists of a charging plant built in a box 
car which is moved on the daily freight 
and set out at each alternate station. The 
methods of caring for the batteries, cleaning, 
assembling and inspecting, were fully de 
scribed, also the application of the battery 
to the signaling mechanism. Some figures 
presented on cost showed that the cost of 
the storage battery installation on this sys 
tem is $314,010.84, as compared with $893. 
586 for cost of primary cells and a mainte 
nance cost of $74,763.02 per year for the 
storage battery as compared with $235,652.% 
per year for the primary installation. 

A brief discussion followed which 
was participated in by A. G. Shaver, 
E. E. Hudson and G. H. Dryden. 


Mr. Hudson took exception to a num- 
ber of figures presented by Mr. Me 
Keen. Revised figures presented by 
Mr. Hudson made the maintenance cost 
per year for the primary batteries 
$110,971.66 as compared with $150- 
648.12 for the storage battery and cost 
of installation, $351,943.16 for the 
primary as compared with Mr. Me 
Keen’s figures. 

A paper entitled ‘‘Principles Gov- 
erning the Selection of Alternating- 
Current Signaling Apparatus for Rail- 
roads,” by Frederick Howard was then 
presented. This paper stated the prin 
ciples which call for attention in the 
selection of alternating-current signal- 
ing apparatus and discussed their 
bearing on the system embodying sueh 
apparatus. Both electric and steam 
roads were considered. Among the 
important subjects considered were it- 
ductive bonds, track relays, transform: 
ers and signal motors. 

It was decided to hold the annuil 
convention of the association in 0t 
tober, at Colorado Springs, Colo. The 
meeting then adjourned. 

In the evening the ,members 8 
sembled in the rooms of the Wester? 
Society of Engineers at the invitati" 
of the officers of the Electric Storas" 
Battery Company and listened to * 
paper on ‘‘Storage Batteries, Ther 
Manufacture and Their Care,” I 
H. M. Beck. “The paper consider“! 
chiefly the ‘‘Tudor’’ and «< Jron-Clal 
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positive plates, the use of jelly for 
electrolyte, and the charging and care 
of batteries. After the close of the 
meeting supper was served in a neigh- 


boring restaurant. 


RAILWAY APPLIANCES ASSOCIATION. 

In- connection with the conventions 
of the Railway Signal Association and 
the American Railway Engineering 
and Maintenance of Way Association, 
reported above, there is being held 
in the Coliseum, Chicago, during the 
week beginning March 20, a compre- 
hensive exhibit of railway appliances 


used in the construction, maintenance - 


and operation of American railways. 
This exhibit, which is conducted un- 
der the auspices of the Railway Appli- 
ances Association, gives a good idea of 
the remarkable development that has 
taken place in railway engineering 
during the last vear. The devices 
which are being shown exemplify 
many improvements in the design, use 
and manufacture of signaling mater- 


lals. 
The list of exhibitors includes many 


representative firms in the electrical 
industry. Of particular interest to sig- 
nal engineers are the exhibits of the 
General Electric Company, the Duplex 
Metals Company, the Kerite Wire & 
Cable Company, the Okonite Company 
and many others. The following is 
a partial list of those making exhibits 
and the articles displayed: 


The American Railway Signal Company, 
Cleveland, O.: Electric automatic signals, 
electric switch locks, electric dwarf signals, 
tower and switch indicators, relays and elec- 
tric interlocking apparatus. Represented by 
G. L. Weiss, H. M. Abernethy, H. D. Aber- 
nethy, J. L. Burrows. . 

American Steel & Wire Company, 
Chicago: Right-of-way fencing, gates, sig- 
nal wire, rail bonds, tie marking nails. Rep- 
resented by J. M. Holloway, L. P. Shanahan, 
S. F. Deems, H. A. Parks, B. H. Rider H. S. 
Durant, C. S. Knight. 

Banks Electric & Manufacturing Company, 
200th Street and Webster Avenue, New York 
City; Banks’ signal batteries, Banks’ track 
batteries. Represented by W. C. Banks, G. 
W. Davis, John H. Bush. 

W. F. Bossert Manufacturing Company, 
Utica, N. Y.: Triple-lock switch stand, Bos- 
sert. insulated rail joint, Nickerson safety 
switch point lock, Bossert improved switch 
point adjuster, tie plate and guard rail 
clamp, semaphore blade clasps, Simplex and 
Duplex track drills. Represented by F. L. 
Guillaume, W. F. Bossert, H. C. Williams, 
R. E. King, of Utica, N. Y., and Willis C. 
Squire, Chicago. 

Bryant Zinc Company, 600 Orleans Street, 
Chicago, and 90 West Street. New York City: 
Signal supplies, battery supplies. fibre con- 
duit, Gould storage batteries, crassing bells, 
battery vaults and chutes, electrical instru- 
ments, track and iinemen’s tools. Represent- 
ed by A. F. Klink, E. M. Deems, R. N. Baker, 
Stanley Bryant, H. J. Hovey, R. N. Chamber- 
lain, J. W. Cremerius. 
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Chicago Pneumatic Tool Company, 1010 
Fisher Building, Chicago: Section motor 
cars, pneumatic and electric tools. Repre- 
sented by C. E. Walker, J. G. Osgood, C. B. 
Coates. 

Joseph Dixon Crucible Company, Jersey 
City, N. J.: Dixon’s Silica-Graphite paint, 
graphite productions. Represented by H. 
W. Chase, E. R. Smith. 

Duplex Metals Company, Chester, Pa.: 
Miniature pole line showing results from 
heavy snow storm; samples of all kinds of 
copper-clad steel wire and products, such as 
nails, cotter pins and bolts. Represented by 
Frank R. Chambers, Jr., W. T. Kyle, G. P. 
Fondersmith, W. W. Lampkin, E. M. Fonder- 
smith. 

Edison Manufacturing Company, Orange, 
N. J.; Chicago, Ill.: Primary batteries for 
signal work, automatic block signals, cross- 
ing bells, telephone circuits and gas engine 
ignition. Represented by E. E. Hudson, E. 
J. Lepreau, E. W. Brown, P. A. Garrity. 

Edison Storage Battery Company, Orange, 
N. J.; Storage batteries of various types, 
portable and stationary, for railway signal 
application; car lighting and ignition bat- 
teries. Represented by H. G. Thompson. 

Electric Storage Battery Company, 1424-28 
Marquette Building, Chicago: ‘Chloride Ac- 
cumulator” batteries for drawbridge opera- 
tion, and Chloride, Tudor and Exide types 
for car lighting, electric interlocking plants 
and automatic block signal work: couple 
types for small lighting plants, telephone 
and telegraph service. Represented by G. 
H. Atkin, T. Milton, R. E. Baird and T. A. 
Cressey. 

Fairbanks, Morse & Company, 481 Wabash 
Avenue, Chicago, Ill.: Motor cars for sec- 
tion work and inspection. also for signal and 
telegraph departments: gasoline pumping en- 
gines, steam pumps, railroad pumping wind- 
mills, standpipes, gasoline and gas-engine 
generating sets, motors and dynamos, track 
and bonding drills, ratchet, ball-bearing and 
hydraulic jacks; scales. Represented by S. 
F. Forbes, C. W. Kelly, A. A. Taylor, F. M. 
Condit, L. H. Matthews, all of Chicago: È. 
M. Fisher, Detroit; G. J. Akers. Boston: A. 
F. Young, F. V. Roy, L. Norvell, St. Louis; 
H. D. Smith, St. Paul: A. C. Dodge, F. H. 
Douglas, New York: W. H. Stearns, Atlanta; 
C. T. Fugitt, Norfolk. 

General Electric Company, Schenectady, N. 
Y.: Railway signal and accessory and sup- 
ply devices, mercury arc rectifier, gasoline- 
engine generating set and railway signals in 
operation. Represented by Frank Rhea, H. 
K. Ferguson, F. B. Corey, L. A. Hawkins, 
W. W. Brown, A. G. Moore, H. L. Monroe, 
C. Ives, R. E. Russell, A. W. Jones, A. P. 
Jenks, L. G. Crawford, J. S. Button. 

General Railway Signal Company, Roches- 
ter, Chicago, and New York City: Electric 
interlocking machines, Model 2-A, electric 
motor signals for automatic block and in- 
terlocking systems, relays and other devices. 
Represented by W. W. Salmon. G. D. Mor- 
gan, M. Wuerpel, W. K. Howe, F. L. Dodg- 
son. H. M. Sperry, J. L. Langdon, C. O. Poor, 
J. B. Evans, M. R. Briney, F., H. Jones, G. 
H. Macdonnough, W. R. Young. 

The Hall Signal Company, New York and 
Chicago: Automatic signal appliances. Rep- 
resented by W. J. Gillingham, H. L. Hollister, 
W. H. Lane. 

H. W. Johns-Manviile Company, New York 
and Chicago: Asbestos and magnesia ma- 
terials, electrical supplies, roofings. smoke 
jacks. Represented by J. W. Meek, J. C. 
Younglove, F. M. Gilmore. P. C. Jacobs, G. 
A. Nichol, C. E. Murphy, H. G. Newman, F. 
W. Doty, W. J. Hennessy, George Christen- 
sen, G. W. Gearhart. 

Kellogg Switchboard & Supply Company, 
Chicago: Railway telephone equipment in- 
cluding train dispatching sets. various types 
of portable telephones, siding telephones and 
ordinary telephones for use on both steam 
and electric roads. Intercommunicating sets, 
composite telephones, insulated telephones 
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and private branch exchanges. Represented 
by J. C. Kelsey, G. A. Joy, W. Booth, Archi- 
bald Wray. 

Kerite Insulated Wire & Cable Company, 
30 Church Street, New York City: Kerite 
insulated wires and cables. Represented by 
R. D. Brixey, Azel Ames, P. W. Miller, J. A. 
Renton; Western representative, Watson In- 
sulated Wire Company, Chicago, Ill: J. V. 
Watson, B. L. Winchell, Jr., E. B. Price. 

Lidgerwood Manufacturing Company, 1917 
Fisher Building, Chicago: Hoisting engine. 
Represented by Frank B. Knight, W. G. Wil- 
mot, E. C. Reeder. 

W. N. Matthews & Brother, 219 N. Second 
Street, St. Louis, Mo.: Matthews’ guy an- 
chors, cable clamps, cable splicing joints, 
lamp guards, guy clamps and other money 
saving specialties. Represented by Claude 
L. Matthews, W. N. Matthews, Victor L. 
Crawford, Walter E. Bischoff. A. P. Eckert. 

The Okonite Company, 253 Broadway, New 
York: Okonite wires; aerial, underground 
and submarine cables for all kinds and con- 
ditions of electrical service; potheads; ca- 
ble joints; Okonite and Manson tapes; sam- 
ples of crude rubber, etc., ete. Represented 
by J. S. Langan and L. G. Martin of New 
York, and J. M. Lorenz. H. M. Cox and C. E. 
Kacin of the Central Electric Company, Chi- 
cago, Ill., general western agents of the 
Okonite Company. 

The Rail Joint Company, 185 Madison Ave- 
nue, New York, N. Y.: Continuous Weber 
and Wolhaupter types, base supporting rail 
joints. Represented by V. C. Armstrong, L. 
F. Braine, W. E. Clark, J. A. Greer, Percy 
Holbrook, H. C. Holloway, J. G. Miller, F. 
A. Poor, E. L. Van Dresar. B. Wolhaupter, F. 
C. Webb. 

Standard Underground Cable Company, 
Chicago Office, The Rookery: Bare and in- 
sulated copper wires, bare and insulated 
copper-clad wires. Represented by H. P. 
Kimball, R. G. Harris, E. J. Pietzcker, Rus- 
sell E. Green, B. S. Stewart. 

United States Electric Company, New 
York and Chicago: Manufacturers of the 
Gill selector, railway signals and electrical 
devices. Designers of railway telephones. 
Consulting electrical engineers. Represent- 
ed by W. L. Cook, E. E. Backus, M. E. Laun- 
branch. 

U. S. Wind Engine & Pump Company, Ba- 
tavia, 11. Water columns, tanks, tank ñx- 
tures, steel substructures (all in model), 
switch stands. Represented by L. E. Wol- 
cott, A. J. Anderson, C. E. Ward. 

Western Electric Company, New York, 
Chicago: Railway telephones for train dis- 
patching, siding telephones, portable tele- 
phones for train crews and all telephone ap- 
paratus. fan motors, arc lamps, installation 
material; Buffalo grips, Mazda lamps, bells 
and buzzers. Represented by G. H. Porter, 
D. C. Guest, M. A. Oberlander, G. K. Heyer, 
W. H. Doherty, H. L. Grant. 

— eoo 


Central Electric Railway Association. 

The regular bi-monthly meeting of 
the Central Electrie Railway Associa- 
tion was held in the auditorium of the 
Hartman Hotel, Columbus, O., March 
23. “Development of Long Distance 
Travel Over Interurban Roads,” and 
‘Interurban Line Accounting,” were 
the subjects of the principal papers to 
be presented at the forenoon session. 
The afternoon session was devoted to 
reports of committees followed hy a 


discussion of the use of sand on inter-. 


urban cars and the use of asphaltie oils 
as economica} wood preservatives. A 
special train was run from Indianapolis. 
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Economy of a Producer-Gas Plant. 

The economy of a producer gas- en- 
gine plant for central-station operation 
is well illustrated in the case of the 
Everton Electric Light & Power Com- 
pany, of Deer River, Minn. This 
company, in addition to its regular 
lighting and power load, furnishes all 
current for street lighting, operating 
under a twenty-year franchise, which 
necessitates running the plant eighteen 
hours per day. 

The generating equipment at Deer 
River comprises an eighty-horsepower 
Muenzel gas engine of the Minneapolis 
Steel & Machinery Company’s manu- 


EIGHTY-HORSEPOWER GAS-PRODUCER PLANT. 


facture, direct-connected to a fifty-five 
kilowatt direct-current generator. An 
eighty-horsepower anthracite-coal gas- 
preducer supplies the engine. This in- 
stallation was completed last year at a 
cost of $6,500. 

The Everton Electric Light & Power 
Company has recently completed a run- 
ning test extending over a period of 
ninety days, which resulted in obtain- 
ing some noteworthy figures. The test 
was made on a forty-three-ton car of 
‘pea coal as a basis, the cost of coal be- 
ing $7.40 per ton in the bin at the 
power house. 

The load of the Deer River station 


varies from fifteen horsepower to 


eighty-five horsepower per day, making 
an average horsepower load of fifty for 
the day’s run of eighteen hours. Using 
86,000 pounds of coal for the genera- 
tion of 81,000 horsepower-hours dur- 
ing the test period of ninety days 
makes the coal consumption for fifty 
horsepower for eighteen hours 955 
pounds or $3.53 for the cost of fuel per 
eighteen hours. Other costs per day 
were found to be: engineer’s salary 
$4.30, oil twenty cents, water rent 
twenty-five ents, insurance sixty-five 
cents, and depreciation (at five per 
cent) $1.93, making a total cost per day 
of $10.86 for 900 horsepower-hours, or 


$.0162 per kilowatt-hour. The Com- 
pany states that the plant has given 
very satisfactory service and that the 
repair bill for the year has been less 
than $100. 
—___—_-@______ 

Hydroelectric Plants for Milan, Italy. 

The lighting system of Milan, Italy, 
is being changed from gas to electricity, 
and the first and most important of the 
five water-power plants to furnish the 
necessary power is now in operation. 
These five plants are all to be in the 
Valtelline Alps,, in Lombardy, ninety- 
three miles from Milan, and are a sec- 
tion of a $6,484,000 project by the 
Commune of Milan, which carries out 


both construction and operation. It 
has not been decided when the other 
four water-power plants will be com- 
menced. There will be a good oppor. 
tunity for American firms to submit 
bids for the furnishing of machinery, 
turbines, dynamos, pumps, ete. 
—— ee 
Equipment for Jacksonville Station. 
The type of construction and equip- 
ment of the new power station of the 
Jacksonville (Fla.) Electric Company 
has been decided by the Stone & Web- 
ster Engineering Corporation which has 
charge of the design and construction. 
The building will be of steel-frame 
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DIRECT-CONNECTED GAS ENGINE AND GENERATOR. 


and brick construction and the stack 
will be of reinforced concrete. The 
principal power equipment will be two 
1,800-kilowatt maximum-rated Gen- 
eral Electric direct-current generators 
coupled respectively to two 2,400-hors 
power cross-compound engines t0 be 
built by the Nordberg Manufacturing 
Company. There will be three 60- 
horsepower boilers from the Edr 
Moor Iron Works. The condense" 
will be of the barometric-column ty?* 
and will be supplied by the * Mesta 
Machine Company. The principal coal: 
handling apparatus will be a seve” 
teen-ton Industrial Iron Worst locom®- 
tive crane. 
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EUROPEAN SWITCHBOARDS OF 


STEEL, IRON AND CON- 
CRETE. 


BY STEPHEN Q. HAYES. 


To an American engineer the term 


switchboard usually suggests a collec- 
tion of marble or slate panels contain- 
ing the various instruments, switches, 
-rheostats, etc., needed for the control 
of the generators and feeders in a pow- 
Such panel boards of slate 


er house. 
or marble while occasionally found in 


Europe, are not so nearly universal as 


with us, as in European plants of mod- 


le 
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FIG. 1.—ELEVATION AND SECTION 


erate or large capacity for alternating- 
current service it is customary to use 
cabinets, desks, pedestals, posts or 
similar devices, or if a panel board is 
used to make it of steel plate with a 
structural-iron frame placed on wheels 
forming the so-called ‘‘Wagon-Panel 
System ”’ found in many of the German 
power plants. 

Fig. 1 shows a front and side view 
of a small wagon panel supplied by 
the Felten & Guilleaume Lahmeyer- 
Werke Aktien Gesellschaft of Frank- 
fort and this illustrates in detail some 
of the principal features of this sys- 
tem which is so popular with German 
manufacturers. Its popularity is due 
to the fact that all of the busbars, oil 
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circuit-breakers, instrument transform- 
ers and similar devices are completely 
closed in and practically inaccessible 
to the stray visitor or station attendant 
under ordinary conditions. After the 
proper precautions are taken, however, 
the whole panel with its oil breaker 
and other appliances can be inspected 
in absolute safety. 

A suitable structural-iron framework 
is furnished with this system and us- 
ually located against one wall of the 
station so that there is no ‘‘back’’ to 
the switchboard. This framework sup- 
ports the busbars, the incoming leads, 
the stationary jaws of the disconnect- 
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OF LAHMEYER WAGON-PANEL. 


ing switches and acts as a support for 
the movable carriage. 

This movable carriage is made of 
steel plate and structural iron and con- 
tains the oil circuit-breaker, relays, 
meters, etc., and is provided with all 
of the interlocks needed to make its 
operation practically foolproof. 

As may be noted, a three-conductor 
feeder cable K is brought in through 
the top of the compartment to a cable 
bell, whence single-conductor leads are 
carried to knife contacts mounted on 
insulators 2 attached to the stationary 
framework, and these knife contacts 
engage with corresponding jaw con- 
tacts mounted on insulators attached 
to iron framework W of the rolling car- 
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riage that supports the oil circuit- 
breaker with its mechanism. The leads 
after passing through the oil circuit- 
breaker go to corresponding jaw con- 
tacts on the other side of the breaker, 
which jaw contacts engage with sta- 
tionary contacts that in turn are con- 
nected to the busbars s through the 
manually operated three-pole discon- 
necting switch ¢. When this switch is 
opened its three blades rest against an 
angle-iron cross brace that is provided 
with a ground connection ¢, this com 
pletely earthing all of the apparatus. 
The handle A for this disconnecting 
switch £ mechanically interlocks with 
the handle g of the breaker so that the 
disconnecting switch cannot be pulled 
until the breaker is opened, nor can 
the wagon panel be slid out on its 
wheels until the disconnecting switches 
are opened. As may be noted, the bus- 


FIG. 2.—REAR VIEW. 


bars s are in a compartment A separ- 
ated by an insulating shelf p from the 
room B containing the rest of the ap- 
paratus. A suitable carriage as shown 
in Fig. 2 is provided so that the oil 
circuit-breaker and its devices may be 
rolled out into the passage way and 
placed on this carriage for removal, 
inspection and all repairs. As a rule 
in installations of this kind the indicat- 
ing meters are mounted in the steel 
front of the wagon panels. 

The oil circuit-breakers used with 
these wagon panels can, of course, be 
made electrically operated or hand- 


.operated as desired. In this arrange- 


ment of wagon panels there is no back, 
properly so-called, to the switchboard, 
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but the assembled panels are placed 
directly against the station wall oc- 
cupying a comparatively small amount 
of space. Occasionally, however, suf- 
ficient space is provided back of the 
wagon-panel switchboard so that any 
individual wagon panel can be removed 
either to the rear or the front. 

Fig. 3 shows the rear view of a wag- 
on-panel switchboard supplied by the 
Siemens-Schuckert Werke of Berlin to 
the Hamborn Station of the Deutscher 
Kaiser Colliery, where it is located 
along one wall of the power house with 
ample space so that the panel may be 
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of the wagon panel. A round-pattern 
field ammeter is placed on the portion 
of the framework that is not attached 
to the moving frame. 

The wagon panels supplied by the 
Mashechinenfabrik Alioth of Munchen- 
stein-Basle to the Montbovon Station 
of the Montreux-Bernese Oberland 
Railroad in Switzerland, for the con- 
trol of three-phase 8,600-volt feeder 
circuits, are placed far enough out 
from the station wall to allow ample 
room for the leads to the bus and the 
feeder. The oil switch is mounted on 
a movable framework and is provided 


——_— 


FIG. 3.—_SIEBMENS-SCHUCKERT WAGON-PANEL SWITCHBOARD. 


withdrawn to the rear or to the front. 
This switchboard is arranged for the 
control of 1,900-kilovolt-ampere, 5,500- 
volt, fifty-eyele, three-phase generators 
and a large number of three-phase 
feeder circuits. 

This view shows one of the cell car- 
riages for a generator equipment with- 
drawn to the back of the board. Each 
of the generator wagon panels is pro- 
vided with an oil-switch hand lever, 
ammeter, voltmeter and wattmeter, 
these instruments being the vertical 
edgewise type and set in the steel front 


with a three-phase oil-immersed series 
transformer supplying current to the 
three-pole time-limit relay mounted on 
a base. The movable and stationary 
contacts form the equivalent of a six- 
pole disconnecting switeh with barriers 
between the various poles. Porcelain 
pillar-type insulators are used for all 
of the high-tension wiring. A set of 
auxiliary contacts is used for the leads 
to the instruments located in another 
room. 

Fig. 4 shows a portion of the wagon- 
panel switchboard supplied by the 


Vol. 58—No. 12 


Allgemeine Elektricitats Gesellschaft 
of Berlin for the International Electric 
Company of Vienna. The front of this 
board is made of steel plates with the 
round-pattern and vertical edgewise 
instruments set flush in the face of the 
panels. The illuminating lamps pro- 
ject out on brackets in front of the 
board and are provided with reflectors 
to concentrate the light on the instru- 
ments. The voltmeters and similar in- 
struments required for parallelling are 
on brackets projecting out from the 
front of the board. 

A typical arrangement of wagon 
panels, circuit-breakers and busbars 
for this system as installed by the 
Allgemeine Elektricitats Gesellschaft is 
shown in Fig. 5, and is intended for 
the control of five three-phase genera- 
tors and a large number of three-phase 
feeders, the switching equipment being 
placed at the end of the building and 


FIG. 4.—ALLGEMEINE WAGON-PANEL 
SWITCHBOARD, VIENNA. 


the switchboard, properly so-called, be- 
ing placed on a platform and forming 
part of the wall of the generator room 
The electrically operated oil cireult: 
breakers with their disconnecting 
switches, busbars, instrument trans- 
formers, ete. for the generator C- 
cuits and for the feeder © 
suits are located on three galleries 
back of the switchboard panels. 
The oil circuit-breakers are mounted 
on wagon panels, that is, the breaker 
is mounted on a framework provide 
with wheels, arranged so that it can b! 
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rolled out into the passage way for the 
purpose of inspection and repairs. Jaw 
contacts are provided which automat- 
ically connect the switchgear into eir- 
cuit when the wagon panel is pushed 
back, and which, of course, entirely dis- 
connect the wagon panel when it is 
pulled out. Interlocking devices are 
provided so that it is impossible to pull 
out the wagon panel unless the- breaker 
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on panel and the selector disconnecting 
switches to the two sets of busbars and 
back again in a similar manner to the 
feeder cables. 

Other European manufacturers em- 
ploy a modification of the wagon-panel 
system, where each circuit is provided 
with a cabinet of steel or cast iron con- 
taining the switches and instruments, 
and these are assembled in groups and 
provided with busbars. Elaborate inter- 
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with the necessary instruments, with 
the handwheels and handles to con- 
trol the oil switch in the armature cir- 
cuit of the generator, the switch and 
rheostat in the generator field and the 
necessary appliances for synchronizing. 
The cabinet proper is made of concrete 
and steel and contains all of the high- 
tension apparatus for the generator cir- 
cuits. The back of the cabinet is 
closed by a rolling steel door which 


is in the open position. 


| 


| 


| 


FIG. 5.—ALLGEMEINE WAGON-PANEL SWITCHBOARD. 


As may be noted, the arrangement of 
the busbars and supports with their 
disconnecting switches does not differ 
very materially from standard Amer- 
ican practice, the busbars of bare cop- 
per strap being supported on pin-type 
insulators, and concrete shelves being 
provided between the busses. Remov- 
able doors are furnished in front of the 
busses to facilitate inspection. 

The path of the circuits can easily 
be followed from the three-conductor 
generator cable through the disconnect- 
ing switches, the breaker with its wag- 


locks are furnished, which make it 
practically impossible to gain access to 
the high-tension circuits while they are 
alive. 

Still another modification of this sys- 
tem is the cabinet scheme adopted by 
the Maschienfabrik Alioth at the 
Hauterive Generating Station. In this 
station, as shown in Fig. 6, each gen- 
erator is provided with a cabinet whose 
front is in the generator room and 
which projects through the wall so the 
rear is in the adjoining busbar room. 
The front of the cabinet is provided 


cannot be opened until the disconnect- 
ing switches have been pulled to isolate 
the cabinet from the busbars. 

In other plants the oil breakers and 
high-tension apparatus are all placed 
in concrete compartments or screened 
mechanically from the operating plat- 
form where the switchboard, desk, 
pedestal or similar control device is 
located. 

Fig. 7 shows a combined control desk 
and switchboard supplied by the 
Allgemeine Elektricitäts Gesellschaft 
for the Jacobstrasse Substation of the 
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Berlin Electricity Works for the control 
of motor-generator sets, transforming 
from alternating to direct current. Il- 
luminated-dial voltmeters are mounted 
on swinging brackets at the end of the 
board, and each section is provided with 
ammeter voltmeter, §power-feeder 
meter and field ammeter for the 
synchronous motor, with amme- 
ter and voltmeter for the direct- 
current generator. Controllers with 
red and green bulls-eye signal lamps 
are provided for the various circuit- 
breakers with all the necessary syn- 
chronizing and voltmeter receptacles 
and plugs. As may be noted, the profile 


edgewise instruments may be mounted 


vertically or at a slight slant from the 
horizontal. 

Fig 8 shows a typical control desk 
supplied by the Brown Boveri Company 
for the Piedimulera generating station 
of the Dell-Anza system in Italy for 
the control of two 150-kilowatt exciters 
and four 2,450-kilovolt-ampere, 8,000- 
volt three-phase generators each with 
its own three-phase transformer step- 
ping up to 45,000 volts. With this type 
of desk the operator faces the station 
and can readily observe the machines 
he is controlling. The connections are 
so made in this plant that normally each 


Generator is tied in solidly to the low- - 


tension side of its own step-up trans- 
former, but a sufficient number of dis- 
connecting switches is provided to al- 
low any generator or transformer to 
work together on a relay bus. 

This control desk is built with sheet. 
steel plates forming the front ends 
and back, and cast-iron top. The sec- 
tion at the extreme right controls the 
two exciters and is provided with two 
handwheels for the exciter switches, 
two handwheels for the exciter rheo- 
stats and a radial voltmeter switch, 
while the post contains an ammeter 
for each exciter and a voltmeter. The 
second and third sections from the 
right-hand end each control a genera- 
tor with its step-up transformer and 
each is provided with a two-pole over- 
load time-limit relay, a field-rheostat 


handwheel, a field ammeter, set 
flush in the desk, two instrument 
switches, a control switch with 
red and green signal lamps for 
the high-tension oil breaker and 
synchronizing lamps, while the 


pillar contains the generator ammeter, 
voltmeter and synchronizing voltmet- 
er. 
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The fourth section is intended for 
a future line and is at present pro- 
vided with a master handwheel to Op- 
erate simultaneously the rheostats of 
the generators feeding that particular 
line. The fifth section is blank and is 
used as a writing table for keeping 
the station records. The sixth section 
controlling the outgoing 


line is pro- 
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master handwheel drives the rest. This 
section also contains three profile am- 
meters, one in each phase of the line, 
a three-pole time-limit overload relay, 
parallelling equipment control switch 
and signal lamps for the line breaker, 
while the post contains the line volt. 
meter for synchronizing. 

The seventh and eighth sections are 


a 


FIG. 6.—ALIOTH CABINETS, HAUTERIVE GENERATING STATION. 
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FIG. 7.—ALLGEMEINE CONTROL DESK, BERLIN. 


vided with a master haudwheel for 
the simultaneous operation of the gen- 
erator rheostats and it should be noted 
that either of the master handwheels 
and any of the generator-rheostat 
wheels can be connected to either of 
two driving shafts so that either mas- 
ter handwheel can drive any of the 
generator rheostats while the other 


for generator control and are dupli- 
cates of the second and third sections, 
while the ninth is a blank section for 
a future generator. The large volt- 
meter on the wall is a line voltmeter. 

Fig. 9 shows a control desk of very 
similar design built by the Siemens- 
Schuckert Company with round-pat- 
tern and profile-type instruments set 
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in the cast-iron top or apron of the 
desk in such a manner that they can 
be tilted at any angle desired by the 
operator to secure the best readings. 
The front of the desk is made of em- 
bossed sheet iron, as are the ends and 
the back. The overload time-limit re- 
lays are provided with glass covers 
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pean manufacturers of switchboards. 

Fig. 10 shows the equipment fur- 
nished by the Siemens-Schuckert Com- 
pany for the Altona plant for the con- 
trol of a large number of turbo-gen- 
erators. Each pedestal is equipped 
with a main ammeter, voltmeter and 
wattmeter with the necessay control 


FIG. 9.—SIEMENS-SCHUCKERT CONTROL DESK. 


and set in the front of the desk below 
the handwheel which controls the oil 
circuit-breakers. The generator and 
exciter field rheostats are controlled 
by the large segmental devices on the 
apron of the desk, while the smaller 
ones are signal switches. 

Instead of a control cabinet or desk, 
pedestals are frequently used by Euro- 


switches, exciter and generator rheo- 
stat handwheels, signal devices, recep- 
tacles, push-button switches, ete. The 
pivoted brackets attached to the col- 


umns of the gallery contain the bus 


instruments while graphie recording 
meters are attached to the same col- 
umns. Push-button control with sig- 
nal lamps is used for the electrically 
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operated oil circuit-breakers in the 
generator circuits. 

The standard practice of the Mas- 
chinen Fabrik Oerlikon, of Oerlikon 
near Zürich, favors the use of pedes- 
tals for generator control with panels 
for the feeder circuits. 

Fig. 11 shows the operating gallery 
of the Castelnuovo power plant in- 
stalled in the north of Italy near the 
mouth of a coal mine, to utilize a very 
poor grade of lignite coal. The station 
contains three 1,800-kilovolt-ampere 
6,000-volt, three-phase, fifty-cycle 
generators built by the British West- 
inghouse Company and supplying pow- 
er through three banks of step-up 
transformers to the 33,0000-volt outgo- 
ing feeders. 

The two pedestals in the background 
are used for the control of the steam- 
driven and motor-driven exciters, the 
three pedestals in the foreground are 
used for the generators, and the panel 
switchboard is used for the con- 
trol of the step-up transformers 
and the feeder circuits. The gal- 
lery is so arranged that the 
attendant faces the generator room 
when standing at the control pedes- 
tals. 

Each exciter control pedestal car- 
ries an ammeter, voltmeter, handle for 
two-pole automatic  circuit-breaker, 
and field-rheostat handwheel. Lamp 
signals are furnished to show the posi- 
tion of the exciter breaker. One of 
the exciter columns also contains the 
apparatus for the exciter motor. 

The generator columns are each 
provided with one main ammeter, one 
field ammeter, a double-scale voltmet- 
er for synchronizing, a polyphase watt- 
meter and the signal lamps for the 
automatic breaker. The three levers 
to the right of the column are used 
for the three oil breakers in the gen- 
erator and transformer circuits suit- 
ably interlocked. 

A two-pole carbon-break field switch 
and the generator field rheostat are 
controlled by handwheels. 

On the panel switchboard the blank 
panels at the extreme left-hand end 
are for future transformer banks. The 
next three are each used for the high- 
tension side of a bank of transformers 
and each contains three ammeters, two 
signal lamps, the operating handle for 
the high-tension transformer switch 
and an overload time-limit relay. The 
next panel controls the local-service 
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circuits while the next two are load 
panels with ammeters and polyphase 
graphic recording wattmeters. The 
panels at the right-hand end control 
the five line circuits and each contains 
three ammeters, two sets of signal 
lamps and one control switch for the 
automatic line breaker, one overload 
Inverse time-limit relay for same, one 
control switch for a non-automatic 
switch connecting the feeder to a test- 
ing bus provided with ohmmeters. 

The practice of the European 
branches of the Westinghouse Com- 
pany and the General Electric Com- 
pany follows closely that of their par- 
ent American companies, so the pre- 
ceding cuts and descriptions may be 
considered as fairly representative of 
strictly European alternating-current 
switchboard design and show the 
prevalence of iron and steel in place 
of marble or slate for what may be 
considered as comprising. the ‘‘switch- 
board’’ in the narrow meaning of that 
term as a place for mounting the in- 
struments and control devices. 

Practically the entire dvelopment of 
this iron or steel switchboard hinges 
on the use of oil switches or circuit- 
breakers for the main alternating-cur- 
rent circuits and a few examples of 
European design of such devices with 
the structure of concrete or iron grat- 
ings for inclosing the devices may be 
of interest. 

As the essential feature of the oil 
breaker is the opening of the circuit 
under oil and the smothering of the 
are in a rather restricted space, it was 
found that the explosions that occas- 
ionally occur when circuits of large 
power are opened under oil would 
sometimes rupture the oil tanks’ or 
even destroy the breaker. The amount 
of power that could safely be handled 
by an oil circuit-breaker depended on 
the strength of tanks, amount of oil 
and similar features of design and in 
general it was not safe to use a small 
breaker on a system of large capacity 
if, under certain easily possible con- 
ditions, the breakers might be called 
on to open a short-circuit with the en- 
tire power of the station concetrated 
on it. As the result of long tests and 
experience it has become customary 
in America, to assign an ultimate 
breaking capacity to various types of 
breakers. This is usually given as the 
maximum kilovolt-ampere capacity, in 
normal rating of generators connected 
to the bus, on which it is safe to use 


a certain breaker. As an actual fact, 
the maximum current seems to have 
more to do with breaking capacity than 
the kilovolt-amperes and it is usually 
a simpler problem to control a 10,000- 
kilovolt-ampere current at 66,000 volts 
than at 6,600 or 600 volts. 

While the ultimate breaking capac- 
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tanks has not been lost sight of, and 
the switches are usually so located that 
their failure will cause little or no 
damage to other apparatus. 

The design of the European circuit- 
breakers is, of course, based on secur- 
ing a device that will satisfactorily 
open the circuit of the particular ma- 
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FIG. 11.—OERLIKON CONTROL PEDESTALS, CASTELNUOVO PLANT. 


ity of oil breakers has not been usually 
stated by European makers, owing to 
the comparatively small number of 
European plants with generator ca- 
pacity in excess of what could readily 
be handled by a moderate-size breaker, 
the fact that explosions do occur oc- 
casionally that blow oil out of the 


switches and sometimes wreek the 


chines, transformers and feeders in 
which it is used, and the different man- 
ufacturers have developed ther 
switchgear to suit their conditions and 
practice. The different makers have 
developed fairly complete lines of oil 
breakers for all voltages, but due to 
the natural limitations of a short 
paper only typical designs of a few 
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makers have been selected as illus- 
trating European practice, and a few 
installations have been shown to indi- 
cate the methods of arranging the 
breakers with concrete compart- 
ments or their  iron-grating in- 
closures. A fairly complete set 
of oil breakers made by the Maschinen- 
fabrik Oerlikon have been selected as 
showing the general trend of European 
design and the illustrations of breaker 
installations have been selected from 
plants put in by other companies. 

Fig. 12 shows a 150-ampere, 10,000- 
volt, three-pole hand-operated oil cir- 
cuit-breaker for direct control with 
overload time-limit relay and signal 
switch. The oi] tank, which has been 
removed in this picture, is provided 


FIG. 13.—HAND-OPERATED CIRCUIT- 
BREAKER. 


with lifting handles and oil cock and 
is of such a design that the relay device 
and operating mechanism are outside 
the tank. For distant control the 
handle shown is replaced by a wheel 
or crank arm attached to the extended 
shaft in such a manner as to facilitate 
its operation by rope or rod drive and 
the two-pole double-throw small-jaw 
switch on the top casting of the oil 


Switch is used to light up the signal — 


lamps on the control platform. The 
stationary contacts are attached to in: 
sulators set in the cast-iron top, the 
main contacts being of laminated brush 
construction, while the auxiliary con- 
tacts are of stiff spring metal bearing 
on the wedge-shaped movable contacts. 

Fig. 13 shows a three-pole oil circuit- 
breaker, 300 amperes, 20,000 volts, 


overload automatic, with intermediate 
contacts for connecting resistances in 
the three-phases. It may be noted that 
the main stationary contacts are of 
wedge shape and that in addition there 
is a secondary finger contact bearing 


' FIG. 12.—OERLIKON CIRCUIT-BREAKER, 


on the end of the movable contact and 
mounted on a porcelain collar so as to 
be insulated from the main contact. 
These auxiliary contacts have their 
connections brought out through in- 
dependent porcelain tubes and the re- 
sistance is connected outside the 
breaker. As a matter of interest the 
Oerlikon Company states the resis- 
tance lias been found to materially in- 
crease the breaking capacity of this 
breaker, but they have no exact data 
as to the amount of this increase. 
The tank-lowering device, the sig- 
nal switches and the other mechan- 
ical parts of the circuit-breaker are 
clearly shown, and the use of metal 
operating rods with porcelain insula- 
tors for carrying the movable contacts 
is quite a departure from American 
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FIG. 14.—MOTOR-OPERATED CIRCUIT- 
BREAKER. 


practice, but illustrates the dependence 
placed on these porcelain insulators. 
Fig. 14 shows a 1,600-ampere 20,- 
000-volt, three-pole motor-operated oil 
breaker with four breaks in ser- 
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ies per pole. This breaker is 
provided with contact tank-lowering 
mechanism and other devices similar to 
Fig. 13. The scheme of using several 
breaks in series for high-voltage break- 
ers is the usual practice in Europe and 
barriers are provided in the tanks so 
that each break occurs in what is prac- 
tically a separate compartment. 

Fig. 15 shows the type of 100-am- 
pere, 30,000-volt solenoid-operated 
three-pole oil breaker supplied by the 
Oerlikon Company for the 27,000-volt 
circuits of the Engelberg Lucerne 
plant. Some of the breakers used in 
this installation were operated by a 


FIG. 15.—SOLENOID-OPERATED CIRCUIT- 
BREAKER. 


rope transmission while the others had 
solenoids located on the top frame to 
operate the mechanism. This breaker 
has two breaks per pole, each occur- 
ing in a separate porcelain pot. The 
connections of the incoming and out- 
ging leads are made at the bottom of 
the pots while the plunger rods enter 
the top and are attached to cross arms 
operated from the mechanism on the 
upper framework. This breaker, like 
all bottom-connected ones, with verti- 
cal break, has the disadvantages that 
gravity tends to open it rather than 
close it and sediment. is apt to settle 
on the contacts at the bottom of the 
oil pots. These breakers are almost in- 
variably installed in concrete structures 
with barrier-walls between the poles of 


the breaker. 


Ve n e 


Chicago Section, Illuminating En- 
gineering Society. 
The March meeting of the Chicago 
Section of the Illuminating Engineer- 


ing Society was held in the Great 
Northern Hotel, Chicago, directly af- 
ter the noonday luncheon on March 16. 
James R. Cravath, illuminating en- 
gineer, Chicago, presented a paper en- 
titled ‘‘Tests on the Lighting of a 
Small Room,’’ a brief abstract of which 


follows. 


Mr. Cravath’s paper gives the results of a 
series of tests on the lighting of a living 
room 12 feet by 16 feet 6 inches with a 
height of 8 feet 6 inches. The ceiling was 
of a light cream color; the walls had a light 
green rough paper. Illumination tests were 
all made in one quarter of the room, which 
was divided into eight equal sections at the 
center of each of which a test station was 
located with a test plate three and a half 
feet from the floor. The lighting was from 
a central outlet, which was provided with 
the same 100-watt tungsten lamp equipped 
with different glassware in the various tests 
as follows: A—clear prismatic extensive- 
type reflector over the lamp at the ceiling, 
B—bare unshaded lamp, C—opal bowl-shaped 
reflector, D—indirect lighting using an 
opaque corrugated mirrored reflector, E—the 
reflector used in C inverted so as to produce 
semi-indirect lighting, F—a roughed stalac- 
tite globe inclosing the lamp, G—an opal ball 
inclosing the lamp. With each of these 
equipments the average foot-candles were 
determined as follows:  A—2.03, B—1.597, 
C—2.07, D—1.151, E—1.47, F—1.39, G—1.31. 
The efficiency defined as lumens effective 
per lumens generated was highest in C and 
A, 53 and 52 percent respectively, and low- 
est in D, 29.5 per cent. The greatest uni- 
formity was obtained with F, with which 
the ratio of maximum to minimum illumi: 
nation at the test stations was 3.9; the other 
extreme was with C, with which this ratio 
was equal to 11. In tests C, D and E the 
effect of shading the test plate with an eight- 
inch disk fifteen inches from the plate was 
also determined. The percentage reduction 
by shading was as follows: C—86, D—50, 
E—61. Among Mr. Cravath’s comments on 
the results was an explanation of why the 
shading was densest with the direct or semi- 
indirect systems. The indirect system was 
found to be the most comfortable when fa- 
cing the source, the semi-indirect and opal 
ball following in this respect. The semi-in- 
direct is preferable to the opal ball in the 
author’s opinion because easier on the eyes 
and more efficient. The ratio of the meas- 
ured efficiency between a direct system using 
translucent reflectors and an indirect system 
in such a room is about three to five. Respect- 
ing the shadow effects, the indirect system 
has the least dense shadows, but is by no 
means shadowless. 

G. H. 


In opening the discussion, 
Stickney, of Schenectady, N. Y., spoke 
of the value of such investigations in 
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which the conditions were definitely 
known. In interpreting the results 
the question arises, What use is to be 
made of the light? If a room of this 
size is used as an Office it has vastly 
different requirements from a living 
room. For the latter conditions, to 
judge from the curves, the semi-indi- 
rect system seemed to be the most suit- 
able. There has been too much empha- 
sis on efficiency which in residence 
lighting is a secondary consideration, 
he thought. In deciding on the value 
of a lighting scheme in residences the 
opinions of the ladies of the household 
must be considered. That lighting 
which is the most pleasing is to be 
chosen for the living rooms. There is 
great opportunity for adapting elec- 
tric lights to the artistic requirements, 
particularly in. producing colored 
lighting effects. 

T. H. Aldrich referred to some ex- 
tensive experiments he is conducting 
in office lighting by various systems, 
the results of which are not yet de- 
termined. In residence lighting he 
had found very satisfactory results 
from indirect lighting. For desk and 
reading lamps he thought the tanta- 
lum lamp the most suitable, as the 
tungsten was too white, especially if 
much reading is to be done from 
glazed pages. 

A. Scheible showed by means of a 
sketch how the relative uniformity of 
the various systems tested could be 
more strikingly shown. 

A. J. Sweet, of Newark, Ohio, stated 
that most rooms of this size are a little 
higher than the one used in the tests. 
Both the prismatic and opal direct re- 
flectors would have shown up better 
than they did had they been mounted 
a little higher. For residence lighting, 
he thought, there is not so much need 
for uniformity as in office lighting. A 
certain controlled non-uniformity is 
desired. The most important objects 
in the room should be made conspicu- 


ous by a more concentrated hghting of 
them, 
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M. G. Lloyd called attention to 
the relatively small difference in the 
minimum illumination by the different 
systems, and suggested that as the 
wattage to be used in a room should 
be determined by the minimum illum- 
ination desired, the differences in eff- 
ciency shown were of little moment. 

G. C. Keech illustrated the shortcom- 
ings of a single ceiling outlet by a 
sketch of a room containing a reclin- 
ing couch, a ladies’ writing desk, a 
piano and several minor pieces of fur- 
niture; at each of the more important 
centers of the room the central light- 
ing scheme produced an entirely in- 
adequate result, a person being com- 
pelled to read or write in his own 
shadow. Therefore auxiliary localized 
lighting is evidently needed except 
where a central table only is to be 
lighted. 

Mr. Cravath replied to one of the 
questions propounded to him by stat- 
ing that the ladies had been most 
pleased with a combination of direct 
and indirect lighting which he had 
tried out for a short time. In his own 
opinion the indirect system affords the 
most comfortable lighting. On account 
of such long experience with direct 
lighting, people have not yet become 
used to having the light source entire- 
ly hidden. 

—__—_»--—__—_- 
Meeting of New England Section, Ne 
tional Electric Light Association. 

The annual meeting of the New Eng- 
land Section, National Electric Light 
Association, was held in the Edison 
Building, Boston, Mass., on Mareh 1. 
As the National Association convention 
is to be held in New York City, May 
29-June 3, it was previously voted by 
the membership of the New England 
Section to dispense with the program 
features of the March meeting. There- 
fore, a business meeting with election 
of officers and the presentation of dif 
ferent reports was held. The new of- 
ficers elected are as follows: Prest 
dent, Howard T. Sands, Malden Elee- 
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tric Company, Malden, Mass.; vice- 
president, Arthur B. Lisle, Narragan- 
sett Electric Lighting Company, Prov- 
idence, R. I.; treasurer, Welles E. 
Holmes, Cambridge Electric Lighting 
Company, Cambridge, Mass. ; secretary, 
Miss O. A. Bursiel, 39 Boylston Street, 
Boston, Mass. Executive committee, 
J. A. Fleet, J. S. Whitaker, A. F. 
Townsend, R. W. Rollins, Geo. S. Haley, 
L. D. Gibbs, Alex. J. Campbell. 


Improvements in Washington Street 
Lighting. 

The District Commissioners of Wash- 
ington, D. C., are planning to put into 
effect in the near future a series of 
further improvements in the street 
lighting of the nation’s capital which 
will aim to make it the most beauti- 
fully lighted city in this county. 

The streets which will have their 
lighting facilities improved immediate- 
ly are: 

Massachusetts Avenue, from Dupont 
Circle to the Union Station. 

Connecticut Avenue, from H Street 
to Kalorama Road. 

Vermont Avenue, from H Street to 
Thomas Circle. 

Seventeenth Street, from K to B 
Streets. 

Pennsylvania avenue, from Fifteenth 
street to Seventeenth street. 

H Street, from Fourteenth Street 


to Seventeenth Street. 


Fifteenth Street, from E Street to 


_K Street. 


B Street, from Fifteenth Street to 
Seventeenth Street. 

Madison Place and Jefferson Place. 

The streets on the south and west 
sides of the Treasury Department. 

In these improvements the general 
design used so successfully in Six- 
teenth Street will be followed both as 
to the ornamental character of the 
posts and their spacing. Instead of 
using eighty candlepower tungsten 
lamps, 100 candlepower lamps will be 
employed. 

The District will put up its own 
posts and use its own equipment, as it 
is believed this will materially reduce 
the cost of maintaining the lights. It 
also is the intention of the Comission- 
ers to extend the lighting system to all 
the business and principal residential 
streets as soon as possible. 

A new reduced schedule of rates has 
been agreed on between the Commis- 
sioners and the local lighting company 


and this has been approved by Con- 
gress. The new rates will permit the 
Commissioners to begin the extension 
of the lighting system immediately. 
They estimate it will take a few years 
before the system is entirely installed. 

The different classes of lamps and 
the old and new rates are as follows: 

‘Mantle gas lamps of sixty candle- 
power; old rate, $20.28; new rate, 
$18.40. The new rate does not go into 


effect until the expiration of the pres- 


ent contract, July 1, 1912. 

Street designation gas lamps or eight 
candlepower incandescent lamps; old 
rate, $12.50; new rate, $10. 

Forty candlepower, fifty watt, tung- 
sten incandescent lamps on overhead 
wires; old rate, $20; new rate, $15. 

Forty candlepower, fifty watt, tung- 
sten incandescent lamps on under- 
ground wires; old rate, $20; new rate, 
$19.50. , 

Eighty candlepower, 100 watt, tung- 
sten lamps on underground wires; old 
rate, $30; new rate, $26. (These are 
the lamps in use in Sixteenth street.) 

100 candlepower, 120 watt tungsten 
lamps on underground wires; old rate, 
$35; new rate, $27.50. 

200 candlepower, 250 watt, tungsten 
lamps on underground wires; old rate, 
$60; new rate, $46.50. 

Four-glower Nernst lamps on under- 
ground wires; old rate, $65; new rate, 
$52.50. (These are the lamps in use 
on the Connecticut Avenue bridge.) 

6.6 ampere, 520 watt, direct cur- 
rent, multiple inclosed are lamps; old 
rate, $85; new rate, $80. 

Five ampere, 550 watt, direct cur- 
rent, multiple inclosed are lamps; old 
rate, $85; new rate, $80. 

Four ampere, 320 watt, magnetite 
arc lamps on overhead wires; old rate, 
$85; new rate, $59. 

Four ampere, 320-watt magnetite arc 
lamps on underground wires; old rate, 
$85; new rate, $72.50. (This is the 
lamp which the company is required 
to install in place of the 700-candle- 


power lamps.) 
—_——____..---——_—__—__ 


Boiler Inspection in New York. 

The effectiveness of the work of 
the Public Service Commission of New 
York with respect to locomotive boiler 
inspection is shown by the fact that 
although there were 307 people injured 
and nine killed during the past three 
months in other states, the state of 
New York reports no deaths and but 


two injuries. 
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Sanitary District Current to be Sup- 
plied to the South Parks, Chicago. 


The South Park Commissioners, hav- 
ing jurisdiction over the extensive park 
and boulevard system on the South 
Side of the city of Chicago, have prac- 
tically concluded a contract with the 
Sanitary District of Chicago for the 
supply of electric current to the South 
Park system. The contract is for five 
years and is renewable for twenty 
years or less. Within about a dozen 
years the peak load for this park SyS- 
tem is estimated to be 3,500 kilowatts. 

This contract is of particular signifi- 
cance because the Commissioners only 
a little over three years ago erected 
a modern steam-turbine-driven generat- 
ing plant in Washington Park to supply 
the lighting and power needs of the 
South Park system. Now it has been 
found that the Sanitary Distriet’s 
hydroelectric power can be purchased 
more cheaply than the steam-electric 
power generated at the new power 
house. The current will be supplied 
from step-down transformers as three- 
phase sixty-cycle current similar to 
that generated in the steam plant. The 
latter will be held merely as a reserve 
for emergency use and may ultimately 
be dismantled or sold to the Sanitary 
District as a steam auxiliary. 

The contract price is said to be a 
straight rate of three-quarters of a cent 
per kilowatt-hour, or a flat rate of $15 
per horsepower per ycar for current 
used on an average twelve hours per 
day, plus a charge of twelve per cent 
to cover interest, depreciation and line 
losses on the transmission line from the 
terminal station (Thirty-first Strect 
and Western Avenue) to the point of 
delivery. The 12,000-volt transmission 
lines to the Washington Park station 
and to other substations in this park 
system are to be run underground. 

Through the closing of this contract 
the Sanitary District of Chicago sup- 
plies electric power for practically all 
the public lighting and power needs 
(except the waterworks system) of the 
various municipal bodies in Chicago 
and Cook County. As these public 
power demands increase and begin to 
tax the capacity of the Distr:ct’s Lock- 
port plant, it is expected that the com- 
mercial load will be diminished to 
merely enough to give a good load- 
factor on the system. Unless the pump- 
ing load increases greatly, most of the 
supply will remain for street lighting. 
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ANNUAL REPORT OF THE AMER- 
- ICAN TELEPHONE & TELE- 
GRAPH COMPANY. 


GAIN IN SUBSCRIBERS DURING 1910 EX- 
CEEDED 740,000, AND OVER A MILLION 
MILES OF WIRE ADDED—GROSS REVENUE 
OF THE BELL SYSTEM $163,000,000, AN 
INCREASE OF $16,000,000 OVER PREVI- 


OUS YEAR. 


President Theodore N. Vail of the 
American Telephone & Telegraph Com- 
pany, New York, has submitted the an- 
nual report of his company for the year 
1910. The development and manage- 
ment of this great organization is of 
particular interest at the present time, 
and the report is published quite fully. 

The officers of the company and the 
directors are the following named gen- 
tlemen: 

President: Theodore N. Vail. 

Vice Presidents: Edward J. Hall, 
U. N. Bethell, William R. Driver, N. C. 
Kingsbury, B. E. Sunny, H. B. Thayer, 
Charles P. Ware. 


Treasurer: William R. Driver. 

Secretary: Charles Eustis Hubbard. 

Comptroller: Charles G. DuBois. 

General C'ounsel: George V. Lever- 
ett. 

Chief Engineer: John J. Carty. 

Directors: Charles W. Amory, 


Thomas B. Bailey, George F. Baker, 
Francis Blake, Harry H. Brigham, Al- 
exander Cochrane, T. Jefferson Cool- 
idge, Jr., W. Murray Crane, Henry P. 
Davison, Rudolph Ellis, Norman W. 
Harris, Henry L. Higginson, Henry S. 
Howe, Charles Eustis Hubbard, Lewis 
Cass Ledyard, John J. Mitchell, Wil- 
liam Lowell Putnam, Thomas Sanders, 
Svlvanus L. Sehoonmaker, Eugene V. 
R. Thayer, Theodore N. Vail, Frank E. 
Warner, John I. Waterbury, Moses 
Wiliams, Robert Winsor. 

The report begins by presenting a 
general statement covering the busi- 
ness of the Bell system as a whole, 
whieh is as follows: 


[ELEPHONY—[ÈLEGRAPHY, 
WIRELESS. 


At the end of the year the number of sta- 
tions whiçh constituted our system in the 
` United States was 5,882,719, an increase of 


740.027. 1,852,051 of these were operated by 
local, co-operative and rural independent 
companies or associations having sub-license 
or connection contracts, so-called connect- 
ing Companies. 

The total mileage of wire in use for ex- 
change and toll service was 11,642,212 miles, 
of which 1,162,186 were added during the 
year. These figures do not include the mile- 
age of wire operated by connecting com- 
panies. 

Including the traffic over the long-distance 
lines, but not including connecting compan- 
ies, the daily average of toll connections was 
about 602,500, and of exchange connections 
about 21,681,500, as against corresponding 
figures in 1909 of 517,000 and 19,925,000: the 
total daily average for 1910 reaching 22,284,- 
000, or at the rate of about 7,175,448,000 per 
year. 

The amount added to plant and real estate 
by all the companies, excluding connecting 
companies, constituting our system in the 
United States during the year 1910 was: 


Real estate ...................20. $ 2,518,133 
Equipment ................00 cee 19,628,357 
Exchange lines .................. 13,409,546 
Toll lines sonst occas elena sevtedekeux 14,959,048 
Construction work in process..... 3,067,734 


$53,582,818 


During the year $52,028,000 was applied 
out of revenue to maintenance and recon- 
struction purposes. 

The total provision for maintenance and 
reconstruction charged against revenue for 
the last eight years was over $283,500,000. 

Estimates of all the associated operating 
companies and of the American Telephone 
and Telegraph Company for all new con- 
struction requirements in 1911 have been 
prepared. It is estimated that about $60,- 
000,000 will be required for current additions 
to plant in 1911, of which amount some $30,- 
000,000 will be provided by the existing and 
current resources of the companies. 

The question of depreciation has been con- 
sidered very critically and analytically dur- 
ing the past year, by commissions and other 
bodies, in connection with studies on the 
rate question. While a depreciation reserve 
was generally favored, there seemed to bea 
disposition to apply experience and theories, 
gleaned from other lines of business, to the 
telephone business. 

The telephone business is unique in that 
it supplies its own terminals, which are vast 
in number, are temporary in character, and 
call for large investment, unique in that a 
very considerable part of its plant is of a 
rapidly deteriorating character. Under- 
ground conduits and cables and aerial cables 
are fast changing this, but in the outlying 
rural and semi-urban districts and for long- 
distance lines construction will always have 
to be overhead on poles. There ig nothing 
analogous to it in industrial or public utility 
Service except the telegraph. 

The entire disregard or underestimating of 
depreciation and future replacement, is the 
cause of nearly all the financial] disasters 
that have occurred in the telephone busi- 
ness, and has been the common failing of 


~ 


newcomers in the telephone field from the 
beginning to the present time. 

A false atmosphere of prosperity surround- 
ed the business which was not dispelled un- 
til replacements of plant through decay or 
obsolescence became imperative: until the 
overhead gave way to the underground, un- 
til the individual board gave way to the 
multiple central office system, until central 
office energy supplanted the magneto syè 
tem, until exacting construction require 
ments of long-distance speaking began, w- 
til expansion of business and extension into 
new flelds, some unremunerative, were oblig- 
atory: until a condition existed where, to 
correct mistakes of the past, capital had to 
be expended without producing any corre 
sponding increase in the revenue. 

The present policy of the Bell system is 
to provide against every probable continget- 
cy and to base the amount and extent of such 
provision on past experience—not on fu- 
ture expectations. It is conjectured that 
the future will show a decrease in the depre 
ciation or reconstruction due to decay, wear 
and tear, and obsolescence. Changes—in- 
provements—are going on as rapidly as in 
the past, but the general character of plant 
and methods is assuming more permanency. 
The improvements are being evolved from, 
and are being grafted on to, the old system 
and methods. The disturbing and sometimes 
seemingly destructive conditions following 
the rapid development of high pressure pow- 
er and transmission have been to a great 
measure overcome. 

All this has been made possible through 
the unremitting study and research of the 
Engineering and Experimental Departments 
of the Company, who by close attention, ob- 
servation and study, anticipate and provide 
for all such contingencies and conditions a$ 
can possibly be anticipated or provided for 
in advance. 

Not only must this increase be met, but 
to be met economically or efficiently, it must 
be anticipated; subways cannot be built cot 
duit by conduit, or filled wire by wire—cost 
would be prohibitive and service imposst 
ble. Central office buildings must be located 
and erected and connected by subway with 
the general system before switchboards oF 
wires or equipment can be introduced. When 
built they must be built for the future. To 
build for present requirements only, and et- 
large as demand comes, is impossible in 
much of this work: and, where possible. im- 
practicable from service standpoint, or Pro 
hibitive from that of cost. Advance col 
struction of this kind of the Bell Telephone 
System, including construction in process 
December 31, 1910, was estimated at $180; 
000.000. Had no plant been built in advance 
of needs except that which was unavoidable 
the expenditure would have been reduced : 
$112.000,000, but the cost of the plant 1 
built at first, if provided later and only s 
required. would have been $25,000,000 a 
stead of $112,000,000. In other words. ia 
to provide for advance construction double 
the cost of the plant. > 

The gross revenue collected from the A 
lic in 1910 for telephone service by the e 
System—not including the connected Ine” 
pendent companies—was $165,600,000: see 
crease of nearly $16,000,000 over last es 
Of this, operation consumed $54,000,000; 
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es, $8,000,000; current maintenance, $25,700,- 
000; and provision:for depreciation, $26,200,- 
000. 

The surplus available for charges, etc., was 
$51,000,000, of which $11,550,000 was paid in 
interest and $25,000,000 was paid in divi- 
dends to the public. 

The total capitalization, including inter- 
company items and duplications, of the com- 
panies of the Bell System is $1,114,310,979. 
Of this $502,306,910 is owned and in the 
treasury of the companies of the Bell Sys- 
tem. The capital stock, bonds and notes 
payable outstanding in the hands of the pub- 
lic at the close of the year were $612,000,000. 
If to this be added the current accounts pay- 
able, $21,700,000, the total obligations of 


vantage of being within reach of everybody 
by telephone. 

The greatly decreased plant investment 
per station to which attention was called in 
the previous annual report has been still 
further reduced during the year to $142, not- 
withstanding the extensive additions to toll 
lines. 

There is a steady increase in the propor- 
tion of wires underground, which indicates 
a greater permanence of plant and decreases 
the maintenance costs. This low cost of 
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control the improvements which suggested 
themselves in the course of, and were the 
outcome of the experimental work and the 
development and improvement studies and 
experiments, it was necessary for the Bell 
System to control the manufacture of equip- 
ment and apparatus. 
This relation of the Western Electric Com- 
pany with the Bell System not only eliminat- 
ed the expense which such companies must 
incur in the establishment of their business, 
but also largely reduced the Operating or 


AVERAGE OPERATING UNITS OF ASSOCIATED OPERATING COMPANIES, 1895 TO 1910 
(THIS TABLE COVERS TEE COMPANIES OWNING ALL THE EXCHANCES AND TOLL LINES OF THE BELL 
TELEPHONE SYSTEM EXCEPT THE LONG-DISTANCE LINES OF AMERICAN TELE- l 
PHONE & TELEGRAPH COMPANY.) 


Average per Exchange Station. 


every kind were’ $633,700,000, as against i : a 
which there were liquid assets, cash and yf A lc 1895 1900. 1905 1910 
“xchange Ser Co isos She eel SN et be eb ae ween Wee Sen ieee $ 69.75 $ 44.68 $ 33.31 $ 31.28 
current accounts receivable, of $53,600,000, Toll Service .............cec cece nnn ee s... 11.3 12.60 995 9°47 
leaving $580,100,000 as the net permanent ep aaa. EE E @ Made gaa wa eraaly dMe a Gia aee tact Gare 81.10 57.28 43.2 40.75 
capital obligations of the whole system out- Operation ...... Leelonaatea sac dan nataactee ce tiecieudes 29.15 21.63 
standing in the hands of the public. a T se tN A A O OE OG 2.37 ner aes 
Against these obligations, the companies fot) ee ee ee eee Senne 31.38 24.00 18.45 ae 
: IRN CG enie leet ee Gee ene ASER Ree dts ele wie wey FAROE a Wala 49.72 33.2 : 
had property $696,700,000—an excess of $116, Maintenance and Depreciation..............cccce cece cae eeseee 26.20 17 as aut her 
600,000, or 20 per cent. ; Net Earnings seese ss cosectoet cess) ae e a ook oe 23.52 15.60 10.90 lole 
There is a large additional surplus, which rer Gene Operation Expense to Ta Parningen P E O 35.9 37.8 39.9 oo 
er Cent Telephone Expense to Tel. Eearnings............... 71.0 72. on 
is legitimate and proper and which could Per Cent Maintenance and Depreciation to Average Plant, ae 14.8 75.1 
be properly added to the book surplus, rep- Supplies Cte: yarr aar Ee EOE ATEEN ac irae, cents 9.1" 8.4 8.9 9 
resenting as it does the value of intangible Per en Increase Exchange Slavens e E E oie 15.7 26.5 245 ae 
- Per Cent Increase Miles Exchange POF) cane cee Oaaiae tics 15.9 33.2 37. : 
property, such as a a Per Cent Increase Miles Toll Wire*®..............00.0000000072 21.3 25.2 124 is 
ents, rights of way, both public and private, Average Plant Cost per Exchange Station (including Ex- i 
which are not carried at any valuation in the change and Toll Construction)..............cccceecceeuue. 260 199 145 142 
book accounts Average Cost per Mile of Pole Line (Toll) (Including Wire).. 219 348 438 6X8 
` h bli thorities Average Cost per Mile of Wire (Toll) (Including Poles)..... 81 71 6? 66 
In every case where the public author Per Cent Gross Telephone Earnings to Average Plant........ 33.4 31.7 31.7 24.3 
have appraised the plant of the companies, Per Cent Net Profits to Average Capital Stock.............. 10.11 9.44 8.34 “48 
Per Cent Dividends to Average Capital Stock................ 5.07 6.19 5.75 6.31 


the valuation has been far in excess of the 
book valuation. It is within the bonds of 
conservatism to say that the obligations of 
all the companies outstanding in the hands 
of the public are represented by 150 per cent 
of property at a fair replacement valuation 
of the plants and assets, not including public 
franchises. 

Particular attention, therefore, is invited 
to the tables herewith, and also to the one 
showing averages of operating units of as- 


sociated companies: 


plant and this decreasing maintenance cost 
are only made possible by the central su- 
pervision of engineering and manufacturing 
of the Bell System and the advance con- 
struction referred to at length under the 
head of depreciation. 

The percentage of net profits to capital 
stock, although not so good as in the earlier 
years of the business, shows for 1910 an 
improvement over recent years.. 


BELI, TELEPHONE SYSTEM IN UNITED STATES. 
COMPARISON OF EARNINGS AND EXPENSES, 1909 AND 1910. 


1909 19190 Increase, 
Gross Earnings 6 «is ss0aen kos uae edad aa tes eda weed $149,914,708 $165,612.881 $15,698,173 
Expenses—Operation .......... cc eee eeee eee eeees 49,731,941 54,235,449 4,503,508 

Curre mantena PEET EREE E A T 23,723,681 25,763,082 2,039,401 

Depreciation a32 ire tet eo cow cs eden PR ERI RRO Oe 21,115,272 26,264,927 5.149.655 

TAXES eeen e wha ie oe ae Dae oe a 6,976,306 8,355,015 1,378,709 

Total Expenses ..........: cece eee eee eeeee $101,547,200 $114.618,473 $13,071,273 

Net Earnings: siasa cies a vane ETENEE sane reese $ 48,367,508 $ 50,994,408 $ 2,626,900 

Deduct interest id tbat ate ete a wiles oie E E et T ee NS 10,221,383 11,556,864 1,335,481 

Balance Net Profits.......... ccc ec cee eee eee ee eens $ 38,146,125 $ 39,437,544 $ 1,291,419 

Deduct Dividends Paid..........cceeeeeee ee eeeee 23,910,603 25,160,786 1,250,183 

Surplus Earnings ........ccccecceceececnoseeeeees $ 14,235,522 $ 14,276,758 $ = 41,236 
COMBINED BALANCE SHEET, 1909 AND 1910. 

Assets: Dec. 31, 1909. Dec, 31,1919, Increase. 
Contracts and Licenses.........0. cece eee teens $ 7,212,081 $ 2,943,381 $ 4,269, 4008 
Telephone Plant EE O A SOE 557,417.146 610,999,964 53,482,818 
Supplies, Tools, etc... ccc. ccc csc ccc cece eerevceee 17,048,196 20,987,551 3,939,355 
Receivables l... uL uee eo ost bacuvevouweeeear 49,744,919 26,077, 802 23,667,117" 
CAS ESky E Secale deh boc @ ca heen als Cae EES KA eS 32,055,866 27,548,933 4,906,933* 
Stocks and Bonds..........cccc cece cece eee seen 38,166,284 64,766,089 26,599 805 

TOT aoe dosent cit Oy he Geist na citi aay eas $701,645, 192 $753,323,720 $51,678,528 

Liabilities: ee ea 
Capital Stock Paea So ca Web aeten a a Cea te sage ase aL ae BO aN! wee E R $352,904,063 $344.645,430 $ 8,258,633 
Funded Debts idee oe oases ceed anedun oat ee Reade s 187,685,339 224,791,696 37,106,357 
Bills Payable 4 oa ene es sb aha dae we pare Ree BO EO 40,721,625 42,566,943 1.845,318 

‘ 24,633,780 21,721,125 2,912.655* 


Total Outstanding Obligations...........-+5. $605,944,807 
Surplus and Reserves...........00c0eeee cece eeee 95,700,385 


ROTA aree etne eR Pe Or ao eee $701,645, 192 


e—a 


* Decrease. 


$633,725,194 


119,598,526 
$753,323,720 


27,780,387 
23,898,141 


$51,678,528 


It will be noted that there has been a 
Steady decrease both in expenses and reve- 
nue per subscriber’s station, so that now the 
average subscriber pays for a higher grade, 
more comprehensive service, less than half 
what he paid fifteen years ago for the much 
Jess useful service that was then possible. 

This reduction in cost of service has made 
it possible for every one who needs a tele- 
Phone to have one and to get the great ad- 


WESTERN ELECTRIC COMPANY. 


The Western Electric Company occupies 
a unique position in the manufacturing busi- 
ness. It is in fact the manufacturing depart- 
ment of the Bell System. 

To develop efficiency in service it was nec- 
essary to control the evolution of apparatus 
as well as of methods of operation. To con- 
trol the quality and style of apparatus, to 


continuing expenses. Its business was either 
for the Bell Companies, or came to it be- 
cause of its relation to the Bell Companies. 
Its manufactured products were Made upon 
advance orders or to fill‘regular and definite 
continuing demands. A relatively small 
merchandise stock had to be carried. 

The growth had been so rapid that there 
had been no time to adjust the business to 
the changing conditions. It became appar- 
ent that some of these condiitons must be 
changed for the permanent good of the com- 
pany. 

Before instituting any changes an offer 
was niade to the outside shareholders of the 
Western Electric Company for an exchange 
or sale of their stock to the American Tele- 
phone and Telegraph Company. The offer 
was considered a liberal one and was accept- 
ed by a very large majority of the smaller 
holders und by a majority of the total 
shareholdings not held by the American 
Company. 

A definite program of readjustment to new 
conditions was adopted and has been stead- 
ily pushed forward. 

Outside lines of manufa-ture which were 
not only unprofitable but were absorbing a 
very large proportion of the capital of the 
company have been abandoned and the com- 
vany’s energy and efforts concentrated on 
the manufacture and sale of telephonic ap- 
paratus and auxiliary supplies. 

The Hawthorne works have been enlarged 
and the Chicago City Clinton Street and 
Polk Street properties have been sold at a 
slight advance over their book values. The 
company's debt has been funded and it has 
ample working capital. 

The prices charged to the Bell System are 
lower than the prices charged to other tele- 
phone customers. In the year 1910 the rate 
of gross profit on sales to the Bell System 
was 7.5 per cent less than on sales to such 
other customers. This difference was offset 
by the lower expense in selling to the Bell 


Companies. | 
REPORT OF THE AMERICAN TELEPHONE 
AND TELEGRAPH COMPANY. | 


The improvement which has marked 


previous years still continues. The 
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net revenue for the year was $31,933,- 
214.49, out of which were paid interest, 
$5,077,321.33, and dividends, $20,776,- 
822.12. The balance, $6,079,071.04, 
shows an increase, notwithstanding the 
large increase in dividends due to the 
exchange of convertible bonds for 
shares. This is comprehensively ex- 
plained in the report. 

Due to conversion ot bonds there 
has been an increase of $6,860,300 in 
the outstanding share capital. There 
has been no issue of share capital dur- 
ing the year except in exchange for 
convertible bonds. The amount of 
these bonds still outstanding at the 
time of this report is about $30,000,- 
000. 

The policy of the company in re- 
spect to opposition and independent 
telephone systems has been consistent- 
ly followed during the year. Wher- 
ever it could be legally done, and done 
with the acquiescence of the publie, 
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Opposition companies have been ac- 
quired and merged into the Bell Sys- 
tem. 

Discussing ‘‘Publie Relation,” the 
report enters into a rather profound 
analysis and philosophy. The Bell 
System gained 740,027 subscribers last 
year. Of the total number of subscrib- 
ers over -1,000,000 were new during the 
year. 

The American Telephone & Tele- 
graph Company gained 4,558 share- 
holders last year. Of the total number 
of shareholders many more were new 
last year. This analysis sets forth for 
the benefit of the new subscribers and 
shareholders the position of the Bell 


System. 

It is believed that the telephone system 
should be universal, interdependent and in- 
tercommunicating, affording opportunity for 
any subscriber of any exchange to communi- 
cate with any other subscriber of any other 
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exchange within the limits of speaking dis- 
tance, giving to every subscriber every pos- 
sible additional facility for annihilating time 
or distance by use of electrical transmission 
of intelligence or personal communication. 
It is believed that some sort of a connection 
with the telephone system should be within 
reach of all. It is believed, further, that this 
idea of universality can be broadened and 
applied to a universal wire system for the 
electrical transmission of intelligence (writ- 
ten or personal communication), from every 
one in every place to every one in every 
other place, a system as universal and as 
extensive as the highway system of the 
country which extends from every man’s 
door to every other man’s door. 

lt is not believed that this can be accom- 
plished by separately controlled or distinct 
systems nor that there can be competition 
in the accepted sense of competition. 

It is believed that all this can be accom- 
plished to the reasonable satisfaction of the 
public with its acquiescence, under sucb con- 
trol and regulation as will afford the public 
much better service at less cost than any 
competition or government-owned monopoly 
could permanently afford and at the same 
time be self-sustaining. 


The report discusses the physical and 
investment character of the corporate 
body and takes up the relation between 
the company and its customers. 


PUBLIC CONTROL. 


Public control or regulation of Public Serv- 
ice Corporations by permanent commissions, 
has come and come to stay. Control or reg- 
ulation exercised through such a body has 
many advantages over that exercised 
through regular legislative bodies or com- 
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mittees. The permanent commission will be 
a quasi-judicial body. It should be made up 
of members whose duty it will be, and who 
will have the desire, the time and the oppor- 
tunity, to familiarize themselves with the 
questions coming before them. It should act 
only after thorough investigation and be gov- 
erned by the equities of each case. It would 
in time establish a course of practice and 
precedent for the guidance of all concerned. 

Experience also has demonstrated that 
this ‘‘supervision” should stop at “control” 
and “regulation” and not “manage,” ‘‘oper- 
ate” nor dictate what the management or 
operation should be beyond the requirements 
of the greatest efficiency and economy. 


Respecting competition versus con- 
trol or regulation, the many phases of 
this situation are carefully explained. 
The inappropriateness of dual service, 
from the nature of necessary physical 
relations is emphasized. 


Opposition exchanges compete in the same 
way as do two street railway lines, each 
starting in the center of the city, running a 
short distance through the same main street, 
and then branching off, each supplying an 
entirely different district of the city. Those 


Vol. 58—No. 12 


traveling only from point to point on the 
main street can use either line, pay one fare; 
there is to this extent competition—there is 
a choice. Beyond that, to reach the other 
districts, there is no choice, there is no 
competition; one line or the other must be 
taken, depending on the particular district 
wished to be reached. 


The relation between the telephone 
and telegraph service is discussed in 
detail, and the improvement which 
may come about through establishing a 
proper distribution of the comple- 
mentary features of these services, so 
that the public may secure every pos- 


sible facility, is pointed out. 

Under a universal wire system operated 
on the lines and in the manner indicated 
above, the additional services will be given 
to the public at rates commensurate with 
the value of such services, and in the great 
possibilities of electrical transmission of in- 
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telligence some uses will be found or devel- 
oped to absorb and utilize this enormous 
waste, and also relieve any congestion now 
suffered by the more important business by 
furnishing a service which would be satis- 
factory to such of the existing business 4S 
has heretofore had no alternative, but would 
prefer the new service. 

The Night Letter—the first attempt—met 
with popular reception and is filling a def: 
nite place in the business and social world. 
The Day Letter, so recently introduced that 
its possibilities cannot yet be determined, 
will doubtless find its place. Depending up- 
on the reception of these, other services will 
be introduced. 

It is also intended to extend some of these 
new classes of service to the transatlantic 
cables as soon as it is made possible by the 
completion of negotiations and arrangements 
now pending. 


The report concludes with a sum- 
mary of some of the principal things 
shown in this and previous reports. 


It is shown that the total outstanding n 
ligations of the Bell System in the Unit 
States, not including the manufacturing a 
pany, amount to $580,000,000. All the cap! 
tal of the various companies composing the 
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System not included in this consists of inter- 
company items and duplications. 

It is shown that the book value of the 
property representing these outstanding ob- 
ligations is $696,700,000, $116,000,000 in ex- 
cess of the outstanding obligations. 

It is shown that the construction costs of 
the Bell System are small. The cost per ex- 
change station is but $112.17. The cost for 
exchange station, including the extensive 
system of toll lines, is but $142.13. 

It is shown that the cost of construction 

per exchange station has steadily decreased 
from $199.00 in 1900 to $142.00 in 1910, not- 
withstanding the great increase in the in- 
vestment in real estate, underground con- 
oun toll-line construction and copper 
wire. 
It is shown that instead of increasing and 
oppressive rates there has been a continual 
decrease of the average annual charge for 
exchange service from an average of $44.68 
in 1900 to $31.28 in 1910. 

It is shown that the taxes paid in the year 
1910 by the Bell system amount to over five 
per cent of its gross earnings, 16.4 per cent 
of its net earnings, and 1.4 per cent of the 
value of its telephone plant. 

It is shown that the control of the com- 
pany is not vested in any one interest nor 
has it been used for the benefit of any indi- 
vidual or group of individuals. 

It is shown that the American Telephone 
and Telegraph Company is not in the ac- 
cepted sense a trust nor has it been built 
up by absorbing competing companies or in 
restraint of business. . 

It is shown that physical connection does 
not and cannot bring about any economical 
or beneficial result and increases instead of 
decreases the evil of dual construction and 
subscription. 

That physical connection would give to 
subscribers of an opposition exchange the 
service and use of property provided for the 
use of others, and for which others pay. 

We are charged with making abnormal 
profits on the equipment, supplies, etc., fur- 
nished the operating companies by the 
Western Electric Company, and in this way 
increasing the cost of service to the public. 
It is shown that the profits on Western Elec- 


tric sales to the operating companies of’ 


the Bell System are less than on sales to the 
independent companies, to the extent at least 
of the saving in the cost of selling to the 


operating companies. 

It is also shown that the telephone serv- 
vice and the telegraph service are comple- 
mentary, not competitive; that each has its 
own proper place; that joint use and joint 
occupancy of wires will reduce operating 
cost, maintenance charges and construction 
investment. That utilizing the unutilized fa- 
cilities of both will make possible large 
economies and improvement in the wire 
Service as well as new, additional and use- 
ful services of both telephone and telegraph. 
for the benefit of both the corporations and 
the public. 

————_a--o_ ___—_- 


Life of Primary Batteries. 

A paper giving the results of some 
investigations carried out in connection 
with the ordinary types of signalling 
batteries used by the British Post Office 
and other telephone administrations, 
was recently read by J. G. Lucas, at a 
meeting of the Institution of Post Of- 
fice Electrical Engineers, London. Re- 
ferring first to the porous-pot Le- 
clanché type of cell, text-books were, 
the author stated, very much out of 
date on this question and pointed out 
that modern telephone requirements 
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could be met much more economically 
by modifying the sub-division of the 
manganese dioxide and carbon in the 
porous pots. In the case of even such 
small current discharge rates as forty 
milliamperes the result of the modi- 
fications was to decrease the total 
working costs considerable, while at 
discharge rates higher than forty mil- 
liamperes the decrease in costs was 
much greater. The agglomerate form 
of Leclanché battery was an expensive 
type, and the possible advantages 
which might be derived from its use 
were not, he considered, commensurate 
with this expense. 

Investigations with dry cells as at 
present designed went to show that the 
chief difficulties and expense lay in the 
fact that for discharges which must 
necessarily, be spread over several 
months full use could not be made of 
the chemical energy contained in the 
materials used in these cells owing to 
the sudden rise, after a time, in the 
internal resistance. The behavior of 
experimental cells indicated that the 
difficulties were not insuperable. 

The free ammonia gas evolved from 
Leclanché cells has been found to seri- 
ously affect the metal work of tele- 
phones and to act deleteriously upon 
secondary cells. To overcome this ob- 
jection experiments had been conduct- 
ed with an electrolyte of manganese 
chloride instead of the usual ammon- 
ium-chloride solution with satisfactory 
results. The author pointed out the 
practicability of sealing up the battery 
compartments in connection with cells 
charged with managanese-chloride 
solutions and the consequent reduction 
in loss by evaporation as compared with 
ammonium chloride.—The Mechanical 


Engineer. 
—e 


Wireless Men Reindicted. 


Another indictment has been re- 
turned by the federal grand jury 
against the officials of the United Wire- 
less Telegraph Company, in which a 
scheme to defraud by means of the 
United States mails is charged. 

The new indictment charges a con- 
spiracy to defraud as well as a viola- 
tion of the postal laws, and names as 
defendants Col. Christopher Columbus 
Wilson, the president of the Company; 
Samuel S. Bogart, the vice-president; 
William W. Tompkins, Francis H. But- 
ler, William A. Deboil, Charles C. Gal- 
braith, and George H. Parker. 
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German Cable to South America. 

The cable ship Stephan has entered 
upon the laying of the German submar- 
ine cable which is to traverse the nar- 
rowest part of the Atlantic, connecting 
Monrovia, Liberia, with Pernambuco, 
Brazil. 

Some obstacles in the way of prior 
concessions seem to stand in the way of 
immediate extension of branch lines 
north and south from Perambuco, and 
the gaining of an entrance into Rio de 
Janeiro appears to present particular 
difficulties. For these reasons it is prob- 
able that for some time after the trans- 
Atlantic line is in operation messages 
for other points than Perambuco will 
be forwarded under contract over the 
lines of other companies. It is under- 
stood to be the ultimate intention of 
the German company, however, to se- 
cure entrance for cable lines at all of 
the important points along the eastern 
coast of South America as far south as 
Montevideo and Buenos Aires. 

——_~--o—-—_—_—_ 
Wire Companies Increase Southern 
Forces. 

In order to take care of the great 
amount of telegraph business occa- 
sioned by the revolution in Mexico, 
the Western Union Telegraph Com- 
pany has increased its force in San 
Antonio and Galveston and will prob- 
ably send men to other southern cities. 
The Postal Telegraph Company has 
also increased its forces 

—— ee 
Interstate Commerce Commission to 
Define Its Relation to Tele- 
phone Companies. 

A recent report from Washington 
states that the Interstate Commerce 
Commission will in a short time issue 
a statement defining its power over the 
telephone and telegraph companies. In 
this statement the Commission will 
probably tell how far the new Inter- 
state Commerce law applies to these 
companies and whether it will be neces- 
sary for them to file their tariffs of 
rates and charges and regulations or 
not, and if so, in what manner. 

—_-+_~ 
A High Antenna Mast. 

The Marconi Wireless Telegraph 
Company has erected a steel pole and 
wooden mast, together 210 feet in 
height, close to their works at Chelms- 
ford, England, to be used for experi- 
mental work in connection with high- 


power currents. 
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Electrical Power in an Artificial Ice 
Plant. 

In the manufacture of artificial ice 
it is necessary to produce a sufficiently 
low temperature to freeze the water. 
To obtain this, the Crystal Ice & Stor- 
age Company, of Buffalo, N. Y., util- 
ize the principle of the rapid absorp- 
tion of heat by the evaporation of liquid 
ammonia. A long tank is divided into 
compartments by plates 15.5 feet long 
and 9.5 feet wide. Between each two 
compartments there are two plates 
spaced a sufficient distance apart to 
admit a system of coils for conveying 
the liquid ammonia being placed there 
in contact with both plates. Spring 
water is placed in the compartments 
and the evaporation of the hquid am- 
monia extracts heat from the water in 
contact with the plates, causing ice to 
form on them. The ice is allowed to 
get. twelve inches thick before har- 
vesting. There are sixteen tanks in 
use, each containing plates for eight 
cakes of ice. 

In order that the ammonia may be 
used again and again after evapora- 
tion, it is liquified by a double cylin- 
der compressor which is driven by a 
200-horsepower 2,200-volt induction mo- 
tor by means of a rope drive. 

To produce ice free from air bubbles, 
the water in contact with the freezing 
plates is agitated by means of com- 
pressed air admitted from a perforated 
pipe placed near the bottom of the 
tank. The circulation produced by the 
air bubbles floating upward through 
the water assists in removing the im- 
purities and air bubbles from the sur- 
face of the ice. To facilitate handling 
the large cakes, which, when twelve 
inches thick, weigh about 9,400 
pounds, two eyebolts are frozen into 
each cake of ice. 

When the cake is the de- 
sired thickness hot ammonia gas is sent 
through the pipe system loosening the 


cake from the plate. 
The tanks are arranged in two rows, 
seven-ton crane. 


up to 


each served by a 


dustrial Power 


Each crane is operated by two induc- 
tion motors of five and three horse- 
power capacity respectively, and of 
the slip-ring type as they are required 
to start under load. These remove the 
cake of ice from the tank and carry it 
to the tipping table. 


After the cake is placed on the tip- - 


ping table, the bolts are removed by 
applying a heavy current of electricity 
to the rods. The projecting terminals 
at the lower end of the bolts are con- 
nected together by means of a flexible 
copper cable and voltage is applied to 
the upper ends. A specially wound 
type H transformer is used for this 
purpose, rated one kilowatt at four 
volts on the secondary. The 250-am- 
pere current hus obtained will loosen 
the bolts in about one minute. 

The tipping table is operated by a 
two-horsepower motor wired for re- 


~ verse operation as well as direct to 


allow a range of motion of the table 
through nearly 180 degrees, permitting 
placing the cake with its flat side, 7. e., 
the side which was next to the freezing 
plate down, regardless of its position 
when removed from the tank. 

For distribution to customers the 
cake is now cut into smaller cakes by 
a motor-operated saw. This saw is in 
most cases mounted on a revolving 
stand and traveler, so arranged that a 
cut may be made either sidewise or 
lengthwise of the cake. The motor 
speed is 1,500 revolutions per minute 
and it drives the saw at a speed of 
about 1,200 revolutions per minute. 

The panel for controlling this power 
is equipped with a polyphase indicat- 
ing wattmeter, a polyphase recording 
watt-hour meter, and an automatic oil 
switch provided with both overload 
and low-voltage release coils. Air- 
break switches are installed in the in- 
coming lines so that the panel may be 
isolated in case it is desired to in- 
spect the panel equipment. 

Another panel controls a 200-horse- 
power induction motor driving the am- 


monia compressor and is equipped 
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with a 200-ampere ammeter and a 100- 
ampere oil switeh with series overload 
coils. 

The Crystal Ice & Storage Company 
purchases its power from the Cataract 
Power Company, who act as local dis- 
tributing agent for the Niagara Falls 
Power Company. 

But two men are required to handle 
the entire output of this plant from the 
freezing tanks to the loading platform. 
The average daily production is about 
seventy-eight tons, although during the 
hot weather the output sometimes runs 
as high as 100 tons per day. 

The building is lighted throughout 
by Mazda lamps of the 60 and 10. 
watt sizes. 

Owing to the magnitude of the 
electrice power schemes whieh have 
been developed at Niagara Falls, low 
rates for electrical energy prevail in 
this vicinity. Buffalo enjoys a low 
rate because it is within this zone of 
distribution and uses a large amount 
of power in the many industrial plants 
located there. The entire electrical 
equipment, including induction mo- 
tors, transformers, switchboard panels 
and controlling apparatus, was fur- 
nished by the General Electric Com- 
pany, Schenectady, N. Y. 

—— eo 

Electrical Equipment for Shipyard. 

The shipbuilding firm of Simons & 
Company, at Renfrew, England, has 
had its entire works equipped with 
electrical power. Central-station sup- 
ply is purchased at high tension, and 
a substation on the grounds contains 
the transformers, motor-generators and 
air compressors. The latter supply 
the pneumatic tools. 

There are two switchboards, distri- 
buting alternating and continuous Cur- 
rent respectively, motors for both sys 
tems being installed in connection with 
the main drives of the shipyard. er- 
gineering, and other shops. In the 
building yard all the hoists, including 
the various winches, are electrically 
driven. 
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The Distribution of Electric Power. 

The question before the power-user 
of today is not the desirability of using 
electricity, but rather the sources from 
which it shall be obtained. The usual 
alternatives will be between installing 
generating plant for himself, or pur- 
chasing power from the public mains. 
Where the latter are supplied by a com- 
paratively small company, he may, if 
his requirements are large enough, pos- 
sibly find it preferable to install plant 


_for himself. But in the case of users 
- situated within the area of one of the 


large power companies, a careful and 
unbiased comparison of the two cases, 
taking all the conditions into account, 
usually shows that in this, as in other 
branches of modern life, it is economi- 
cally more sound to deal with the large 
central producer—the specialist in 
power production—with all his advan- 
tages for producing cheaply, than to 
build a small and, by comparison with 
these great central stations, inefficient 
separate station. 

The advantage which a mill-owner or 
colliery manager or shipbuilder de- 
rives from co-operating with a power 
company is, moreover, not confined to 
a saving in the cost of power. When 
himself setting up as a producer of elec- 
tric power, he must, to do the job prop- 
erly, spend both money and time 
(which could often be more profitably 
Spent upon his own work) upon a busi- 
ness of which he and his manager ean 
hardly have special knowledge—a 
highly specialized business, which is 
yearly becoming more technical and 
complex. He may call in an expert, 
but the experts who are unconnected 
with manufacturing companies, quite 
impartial, and with an experience equal 


to that of the power companies, are 


few and difficult to find. In fact, it 
has been demonstrated over and over 
again that from every point of view 
the co-operation of the two parties is 
economically desirable and scientifieal- 
lv sound. 

This saving in initial and annual 
costs resulting from co-operation equal- 
ly applies in the case of the largest 
consumers, such as railway companies, 
tramways, and municipal lighting un- 
dertakings, all which are nowadays to 
be found taking their supplies from 
central power companies. It is only a 
question of the central system being 
sufficiently larger than the consumer; 
and it not infrequently happens that 


ment. 
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by co-operating with the central sys- 
tem the large power-user gains even 
more than the small ones. This par- 
ticularly applies, paradoxically enough, 
to those eases where the power-user 
already has an independent source of 
power, such as coke-oven or blsst-fur- 
nace gas, or exhaust steam from blow- 
ing or winding-engines. In all these 
cases, and under almost all conditions, 
the maximum profit in the long run can 
be obtained by co-operation between 
the two parties. By himself, the 
owner of the waste energy can never 
find a consumer whose demands ex- 
actly coincide both as to time and place 
with the production of waste power. 

While a portion of the surplus power 
can generally be utilized on the spot, 
there are always times when no use can 
be made of it locally, and for the owner 
to store it or transmit it to neighbor- 
ing towns is, of course, impracticable. 
A power company, on the other hand, 
has a sufficient variety of consumers 
connected to its mains to make use of 
the power produced night and day, and 
a system of mains by which the power 
can be transmitted to whatever point 
in its area power is needed at the mo- 
In addition, the power-user 
working in co-operation with the pow- 
er company is independent of the shut- 
ting down of his power plant due to 
accidents, strikes, or variations in the 
output of coal, coke, or iron, or what- 
ever he is producing due to trade con- 
ditions. By forming part of the gen- 
eral power system of the district he 
has available at all times of the day 
or night a supply of power for all his 
purposes and as a stand-by to his own 
installation, while any surplus of 
power which he produces the power 
company is willing enough to purchase. 
For the waste-heat owner needing a 
reliable supply the only practicable al- 
ternative to joining up with a power 
company’s mains is the erecting of a 
complete installation of ‘‘stand-by” 
plant, and arrangement more costly 
than purchasing power from outside.— 
Enginecring. 

ee EEE 

Electric Ship-Propulsion in Scotland. 

A vessel has been built in Dumbar- 
ton, Seotland, which will be electrically 
propelled, the power being generated by 
a four-cylinder Crossley gas engine, 
using producer gas. Tt is rated at forty- 


five horsepower. 
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A Gas-Engine and Steam-Turbine Plant. 

One of the interesting features of a 
plant which is in operation at the Lens 
mining and metallurgical establishment 
in the north of France is the great 
variety of methods which are used tor 
venerating power. 

In the case of the steam groups, 
steam is furnished by boilers which are 
adapted for burning coal, while other 
types of boilers are operated by gas 


from the coke ovens. Steam engines 


are used for some of the groups, but 
steam turbines are also employed, and 
several different systems, such as the 
Brown-Boveri, Rateau and Curtis fig- 


ure among the groups. Again we find , 


the coke oven gas used directly with 
gas engines which are designed to run 
on this kind of gas. Thus there is a 
considerable output from all these 
groups taken together. Current is used 
in the plant for many different pur- 
poses, and there are blowers for the 
blast furnaces, pumps of various kinds, 
cable hoists for the mine shafts; and an 
extensive outside power network is also 
supplied from this source. On this sys- 
tem there are about 230 motors, repre- 
senting 9,000 horsepower. 

High pressure steam for the turbines 
is obtained from boilers which bur” 
coal or coke-oven gas. Other boilers 
burning one or the other of these fuels 
are used to deliver low-pressure steam 
for the non-condensing engines of the 
eable drums, using extra steam cham- 
hers in this latter case to equalize the 
pressure. The  engine-dynamo sets 
which use coke-oven gas have a consid- 
erable interest. The engines are built 


by the Augsburg-Nuremberg Machine 
Company, and there are at present 
three 1,00U-horsepower groups erected 
in the plant. The gas comes from two 
batteries of eoke ovens, the first con- 
taining 140 ovens and the second 160 
ovens. It is passed through scrubbers 
and other apparatus before delivering 
to the engine. These latter are of the 
two-cylinder tandem type and are op- 
erated at 107 revolutions per minute. 
They are direet coupled to Freneh-built 
Westinghouse alternators, working at 
5,000 volts, three-phase at fifty eveles. 
een eee ee oe ee 
Electricity in Indian Mines. 

Electricity has been introduced into 
thirteen groups of coal mines in India, 
according to the report of the chief in- 


spector of mines. 
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New Electrical and Mechanical Apparatus and 


Rotary Converters. | 

The limitations of economic transmis- 
sion of direct current necessitate either 
close proximity of the generator to the 
point of power application, or intro- 
duction of alternating current for gen- 
eration and transmission. Today the 
two distinct systems for electrical dis- 
tribution are often combined to great 
advantage by means of apparatus for 
transforming alternating into direct 
current. For such service the Westing- 
house Electric & Manufacturing Com- 
pany has, during the past few years, 
developed a complete line of rotary con- 
verters. The Westinghouse rotaries of 
the new standard line are all self-start- 
ing. 

The combined efficiency of a rotary 
converter and transformers will usual- 
ly be somewhat higher at all loads than 
the efficiency of a motor-generator set 
of equal capacity and voltage. Prac- 
tically all large systems requiring 
change from alternating to direct cur- 
rent for railway or power service have 
adopted conversion by rotaries on ac- 
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count of their simplicity and compact- 
ness. 

They are built in all sizes, from small 
machines used in the laboratory for 
demonstration purposes, up to units of 
3,000-kilowatts capacity. They are ar- 
ranged for standard frequencies and 
voltages. 

The total estimated capacity of West- 
inghouse rotarics now in satisfactory 
operation in all parts of the world 


Appliances. 


amounts to more than 1,000,000 kilo- 
watts. 


New Type Steering-Wheel Switch. 
The Connecticut Telephone & Elec- 


tric Company, Meriden, Conn., has just 
placed upon the market a new form of 


ie 


STEERING-WHEEL SWITCH. 


steering-wheel switch. This device is 
mounted in the center of the steering 
wheel 


and wire connections run 
through a tube in the steering column. 


cuit. Shooting the battery and mag. 
neto together in each of the cylinders 
slightly increases the engine power. 

Its value will be recognized, how- 
ever, in its control, particularly in con- 
nection with a magneto which does not 
allow the car to throttle down slowly 
in crowded traffic. The coil and mag- 
neto can then be used together. This 
switch has been adopted by several 
well-known cars for the 1911 season. 
The lever or handle of this switch is 
removable and therefore serves as a 
lock for the switch. 

— i 


Fire-Proof Lamp Standards. 


The accompanying illustration af- 
fords a very interesting demonstration 
of the fire-resisting qualities of iron 
lamp-posts. On the morning of Mon- 
day, March 6, a conflagration swept 
one of the business blocks of Minne- 
apolis, Minn., and so fierce was the 
blaze that the fire threatened to be- 
come general. As a matter of fact 
damage to the extent of nearly a mil- 


ECENE DURING MINNEAPOLIS FIRE SHOWING UNHARMED LAMP STANDARDS. 


This allows a perfect control of the bat- 
tery and magneto circuits right under 
the thumb of the operator and in con- 
nection with the spark and gas levers. 
The first position of the switch is 
‘“Off’’; the next position throws the 
coil or battery into operation; the sec- 
ond position throws the coil and bat- 
tery together sparking simultaneously 
in each of the cylinders; the third posi- 
tion throws the magneto only into cir- 


lion and a half dollars was done before 
the flames were checked. The incat- 
descent lamp standards were located 
entirely round the block which was the 
central location of the fire, and not 
withstanding the extreme heat, they 
stood up without distortion or damag? 
of any kind. 

These posts were furnished by the 
Flour City Ornamental Iron Works ° 
Minneapolis. They are what is calle 
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the ‘‘Corinthian Standard,” and in 
their construction only pig iron is used. 
They are solid castings and the long 
experience of the company has de- 
veloped a system of casting which has 
made it possible to produce not only 
a durable post but one in which the 
elements of artistic beauty are a com- 
mendable feature. These posts have 
been installed in a number of other 
progressive cities in the United States 
and Canada, notably at Duluth, At 
lanta, Milwaukee, Fort Dodge, Sioux 
Falls, Toronto and Calgary. 
—eo 

Students Inspect Triumph Factory. 

A. delegation of third year students 
from The Kentucky State University, 
Lexington, Ky., visited the plant of 
The Triumph Electrice & Ice Machine 


TYPE OF STREET-LIGHTING STANDARD 
THAT WITHSTOOD SEVERE TEST. 
Company, on March 15, and were con- 
ducted through the plant by employees 
who explained the various methods of 

manufacture. 

The visitors were particularly inter- 
ested in machine-tool design and had 
selected The Triumph Company as part 
of their itinerary on account of the 
modern and up-to-date equipment em- 
ployed in these shops. 
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Regulating-Pole Rotary Converters. 

Rotary converters are often installed 
where the service requires a variable 
ratio between the alternating current 
and direct current voltage in order to 
meet conditions which arise in the mod- 
ern complex distribution systems. The 
Potomac Power Company, of Washing- 
ton, D. C., has found it necessary to in- 
stall rotaries of this type and has 
solved the problem by the use of the 
General Electric Company’s new regu- 
lating-pole rotary converters. These 
accomplish the voltage regulation in a 
very simple manner without the use of 
complicated apparatus or wiring. They 
are provided with auxiliary regulating 
poles which are so set that one regulat- 
ing pole adds its flux to that of a main 
pole, either increasing or decreasing it, 
and so increasing or decreasing the 
direct-current voltage. The current in 
the regulating pole circuit is varied by 
means of a rheostat inserted in this cir- 


cuit. 
Five of these rotaries, each hav- 
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by increasing the potential at which 
the power is supplied by a substation, 
other conditions remaining the same, 
its load may be increased, and by re- 
ducing the potential its load may be 
diminished. These machines have the 
usual shunt and series winding on the 
main pole and a shunt winding on the 
regulating pole. The field winding on 
the main pole gives the usual com- 
pounding at any voltage to which the 
machine is adjusted by the rheostat in 
the regulating pole circuit. 

The other two converters are used 
for lighting and permit the potential to 
he varied from 240 to 300 volts. They 
have a shunt winding on both main and 
regulating poles. These machines have 
been in constant service for nearly two 
years and the results of their operation 
have been highly satisfactory. i 

— eo 
New Italian Lamp Factory. 

A branch of the Compagnie Generale 
d’Electricite de Paris is being built in 
Milan, Italy, and when in running or- 


REGULATING-POLE ROTARY CONVERTER. 


ing a capacity of 1,000 kilowatts, have 
been installed by the Potomac Power 
Company, three of which are used in 
railway work, for supplying current to 
the Washington Railway & Electric 
Company, and give a variation in volt- 
age of from 515 to 600 volts. By means 
of these any desired subdivision of load 
between the various substations of the 
railway company can be obtained, as 


der will manufacture about 6,000 inean- 
descent metallic-filament lamps daily. 
—eo 
The Westinghouse interests are in a 
very prosperous condition at the pres- 
ent time, and the operations at the vari 
ous factories and shops indicate strong- 
ly that the current year will be recorded 
as one of the most flourishing in the 
history of these corporations. 
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Large Stoker Installations. 

The Hartford Electrice Light Com- 
pany of Hartford, Conn., has just com- 
pleted the installation at its Dutch 
Point station of what are, as far as is 
known, the largest automatic stokers 
ever built. These are two fourteen- 
retort Taylor gravity underfeed stok- 
ers, Which were built by the American 
Ship Windlass Company, Providence, 
R. I., and fire two 1,250 horsepower 
Bigelow-Hornsby boilers. Two other 
boilers of the same size which have 
been in operation for some time fired 
by hand are also being equipped with 
Taylor stokers, so that the total horse- 
power of the stoker battery will be 
5,000 boiler horsepower divided into 
only four units. 

In this type of stoker the coal, which 
is fed into a hopper on the boiler front, 
is pushed out underneath the fire by 
means of automatic rams and at the 
same time is carried downward by the 
steep slope of the grate. The forced 


LARGE STOKER INSTALLATION. 


draft is supplied at a pressure of ahout 
four inches by three Sturtevant blow- 
ers, engine driven, which discharge in- 
to ducts supplying all the boilers. Be- 
cause of the underfeeding feature 
smokelessness is a peculiar attribute of 
these stokers. the hvdro-carbons being 
distilled off and passing throuzh the 
hottest part of the fire hefore the green 
coal itself arrives at the temperature of 
ignition. ‘This coking process, together 
with the automatic air control which 
insures sufficient oxygen for combus- 
tion at all loads, results in smokeless 
combustion and at the same time a 
very high boiler efficiency. 

Extremely large overloads have been 
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carried on stokers of this type and it 
will be interesting to note what will 
be accomplished in this line in the pres- 
ent installation. The exceedingly large 
size of these units is due to the desire 
on the part of the management to 
bring about an economy of labor as 
well as economy of space. Instead of 
twelve men per twenty-four hours to a 
battery of 2,500 horsepower as was the 
case with hand firing, the stokers 
handle the same boiler capacity with 
three men per day, one man for each 
shift of eight hours—a striking tribute 
to the economy of labor obtained with 
automatic stokers in large units. 
Another interesting installation of 
stokers is in the new power station of 
the Boston Elevated Railway which is 
under way at South Boston, Mass., and 
will be equipped with Babcock & Wil- 
cox 600-horsepower boilers fired by 
Taylor gravity underfeed stokers. The 
engineers for the new station, Messrs. 
Stone & Webster, have recently or- 


dered from the American Ship Windlass 
Company, sixteen seven-retort stokers 
to be used in this station. The choice 
of stokers was decided upon only after 
extensive experiments by the Railway 
Company, extending over the last four 
vears. . 

The boiler-feed pump installation is 
to consist of two six-inch four-stage 
Jeanesville pumps with a capacity of 
1,000 gallons per minute and one four- 
inch four-stage Jeanesville pump with 
a capacity of 500 gallons per minute. 
The two larger pumps are to be driven 
by two 225-horsepower Terry steam 
turbines at a speed of 1,800 revolutions 
per minute while the smaller pump 


FIG. 2.—NO. 1332 SET. 
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will also be driven by a Terry turbine 
of 125 horsepower. The speed of the 
latter is 2,400 revolutions per minute. 
A feature of the design of this station 
is the extensive use of turbine-driven 
centrifugal pumps. Not only are the 
boiler feed units of this type but Terry- 
Jeanesville units have also been or. 
dered for underwriter fire service, low- 
pressure station water sevice and for 

circulating condenser water. 

— eo 

Portable Telephone Sets. 

With the spread of telephone train 
dispatching among the railroads in 
this country, a piece of apparatus has 
come into extensive use on such lines, 


FIG. 1.—NO. 1330 SET EQUIPPED WITH 
FIVE-BAR GENERATOR. 


FIG. 3.—NO. 1331 SET, CLOSED. 


and every day sees its adoption t0 3 
greater extent. This is the portable 
telephone set. | 

This set is being used by officials m 


their private cars, inspectors who have 


to cover the line, train crews, and col 
struction, bridge and wrecking gang 
_ The advantages of the portable tele 
phone set are striking. Communica 
tion can be established immediately ve 
tween a distant point and headquar- 
ters by means of such a set carried 0 
trains, and connected to the telephone 
train wires by means of a line pole. 
In cases of emergency, this one feature 
has more than paid for the total cost 
of the installation of the telephone ©" 
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cuit. Delays to traffic are reckoned in 
dollars and cents, and on important 
lines, such delays are tremendously ex- 
pensive. With a telephone at hand, 
and the conductor or someone else 
able to give headquarters detailed ad- 
vice in regard to conditions on the 
spot, hours are frequently saved. 

Three of the sets in general use 
among the railroads are those manu- 
factured by the Western Electric 
Company and known as the Nos. 1330, 
1331 and 1332 types. The first named 
is declared by the manufacturers to be 
the most efficient set on the market to- 
day. It is equipped with a powerful 
five-bar generator and finished with a 
special weatherproofed varnish. The 
construction is of the strongest 
throughout, and the corners are re- 
inforeed with steel. The hand set in 
this particular case is attached to a 
six-foot cord so that the user may 
stand upright when the set is on the 
ground, and a push-button is provided 
in this hand set so that the transmitter 
circuit is closed only when desired. 
The No. 1331 set is of similar design, 
but equipped with a three-bar gener- 
ator. The No. 1332 set is for use on 
train wires where the dispatcher is al 
all times connected with the circuit, 
and it has no generator. 

Many of the roads are equipping 
every train on their line with these 
sets, and their use on wreckers is very 
general. In some cases the portable 
telephone set is made part of the 
standard equipment of the engine. 

——_-_~>--e_-—___- 


Thermit Welding at Chemical Society. 

The Cleveland Branch of the Ameri- 
can Chemical Society at its March 
meeting was addressed by W. R. Hul- 
bert, manager of sales, Goldschmidt 
Thermit Company, on the Thermit 
welding process. 

In addition to a general description 
of the process and its various applica- 
tions, with lantern slides, Mr. Hulbert 
gave a demonstration of Thermit weld- 
ing, comprising a number of experi- 
ments to show how the process is used 
commercially for repairing wrought- 
Iron and steel sections, and for weld- 
ing pipes up to four inches in diameter. 

Much interest was shown in the dem- 
onstration, which was witnessed not 
only by the local members of the 
American Chemical Society, but hy 
members of the American Society of 
Mechanical Engineers and others. 


New Controllers for Motor-Driven 
Printing Presses. 

Manually operated printing-press 
controllers have been giving way in re- 
cent years to the magnetically operated 
controller by which all the refinements 
of control and adjustments of the press 


FIG, 2.—LEVER-TYPE CONTROL SWITCH. 


ean be accomplished with greater ease 
and precision. The illustration Fig. 1, 
shows one of a new line developed by 
the Cutler-Hammer Manufacturing 
Company, of Milwaukee. This con- 
troller built in sizes for use with direct- 
current motors of from 1 to 7.5 horse- 
power and particularly adapted to flat- 
bed press control, gives a speed reduc- 
tion of fifty per cent below normal 
speed by armature resistance and an 
increase up to 2 to 1 by shunt field 
resistance. The motor circuit is always 
made and broken by a solenoid switch. 


FIG. 1.-NEW CUTLER-HAMMER 
CONTROLLER. 


The controller lever is divided into 
two parts, the rheostat arm carrying 
the brushes for the armature, and field 
resistance contacts; and the operating 
arm connected to the oil dash-pot and 
the solenoid plunger. The operating 
arm moves the rheostat arm by means 
of a pin which may be set in any one of 
a series of holes in the rheostat arm. 
In this way it is possible to adjust the 
movement of the rheostat arm and 
therefore, the speed to which the motor 
will be brought by the self starter. Ad- 
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justments are provided in the rheostat 
arm so that it may be left continuously 
on any of the armature or field con- 
tacts. It is thus possible to adjust the 
printing speed and the press will al- 
ways be brought to this speed. 

The control switch, Fig. 2, is of the 
lever type inclosed in a substantial 
metal case. A centering spring holds 
the lever in the ‘‘ready’’ position. 
Moving the lever to the left stops the 
motor, and if the lever is locked in 
this position by a latch provided for 


that purpose, it is not possible to start ` 


the press from any point. This is the 
‘‘safe’’ position. Moving the lever 
from the ‘‘ready’’ position one step to 
the right, closes the main line solenoid 
switch and starts the motor, If the 
lever is then returned to the ‘‘ready’’ 
position, the motor will continue to run 
slow. Moving the lever to the extreme 
right energizes the self-starter magnet 
and the motor is automatically acceler- 
ated to the printing speed. 

—_——~--@—____ 

Daylight Shops. 

A new type of window-sash has been 
devised for use in industrial buildings 
and railway shops, which does away 
with heavy wooden frames and mul- 
lions, and makes it possible to utilize 
nearly the total window opening for 
light. This sash is of very simple but 
strong construction, offers nothing 
which will be destroyed by fire, and is 
amply strong to withstand wind pres- 
sure. It is made of steel bars rolled 
into sections. <A small slot is made in 
the vertical bar of the sash, which is 
made just large enough to admit the 
flange of the horizontal bar. The 
moulded part of the vertical bar is 
pressed out so that it will fold closely 
around the moulded portion of the 
horizontal bar. A notch is cut in the 
horizontal bar to act as a lock. It is 
evident that the amount of metal cut 
away in construction of this joint is 
very little. The bars run continuously 
from the top and the bottom of the 
sash. 

In the shop of the New York Central 
Lines at West Albany, N. Y., equipped 
with metal window-sash, the windows 
provide nearly the whole side of the 
shop of glass. There are twenty-seven 
windows in all, containing 12,828 panes 
of glass. This sash is known as the 
“Fenestra” window-sash. It is patent- 
ed and manufactured by the Detroit 
Steel Products Company, Detroit. 


Mich. 
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Extensive Installation of Matthews 
Cable-Splicing Joints. 

One of the most acceptable and pop- 
ular mechanical improvements in line 
construction work that has been placed 
on the market for many years is the 
Matthews cable-splicing joint. This 
joint is well known to linemen and 


INSTALLATION OF MATTHEWS’ CABLE- 
SPLICING JOINT. 


construction men all over the country, 
and among the very large users of this 
material are the fire-alarm and police- 
telegraph systems of the large cities. 
The accompanying illustrations show 
some installations of Matthews cable- 
splicing joints used by the city of De- 
troit in connection with its fire-alarm 
telegraph system. Louis Gascoigne, 
superintendent of fire-alarm telegraphs 
of Detroit, has installed over 500 No. 
2 and No. 3 Matthews cable-splicing 
joints and he is an enthusiastic believ- 
er in this material. A recent letter 
from him states: ‘‘We have made use 
of the Matthews cable-splicing joint 
exclusively for underground work on 
fire-alarm cables from the time that 


INSTALLATION IN DETROIT MANHOLE. 


they were first placed on the market, 
and we have never had a case of trou- 
ble in them.’’ 

While this joint is highly endorsed 
by expert cable splicers, one of the 
features which has made it so popular 
is that it does not require an expert 
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splicer to install it in the circuit. Any 
telephone man can learn how to put 
one in correctly after a careful read- 
ing of instructions and an hour’s prac- 
tice with the use of lead and paraffin 
and it is also a highly desirable utility 
for overhead circuits. These joints are 
manufactured by W. N. Matthews & 
Brother, 209 North Second Street St. 
Louis, Mo. 

—_—————s>-o_—_—_ 
Westinghouse Company’s Business. 
The month of February of this year 

is reported to have been the best Feb- 
ruary in the history of the Westing- 
house Electric & Manufacturing Com- 
pany. It is expected, however, that 
the business done during the current 
month will fall slightly under’ that 
done in March, 1910, when the com- 
pany was doing a gross business of 
approximately $3,000,000 per month. 

—_——_—_s--o——___—__ 

A Handy Wire Skinner. 
To remove the insulation from a 
wire by the aid of only a knife requires 
considerable skill on the part of a 


wireman if the eonductor is not to be 
injured nor too much time consumed 
in the operation. Electricians have 
generally felt the need of a handy tool 
to facilitate this work. 

The P. & G. Wire Skinner has re- 
cently been invented by some practi- 
cal Chicago man to meet this need. As 


FIG. 2. 


shown in Fig. 1 of the accomanying il- 
lustrations, this little tool is provided 
with a pair of spring jaws having sev- 
eral sets of teeth and scrapers. Fig. 2 
Shows how a twin wire can be split 
exactly in the middle by a single pull, 
thus cutting the outer braid but leav- 
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ing the braid on the inner wires in- 
tact. With the middle teeth, as in Fig. 
3, the insulation on any single wire 
ean be quickly split for any desired 
length without trace of injury to the 
wire. The insulation is readily re- 
moved by means of the scraper part of 
the tool, as shown in Fig. 4. 

For lamp cord the tool has been 
found particularly useful since it re- 
moves both the braid and insulationat 


FIG. 3. 


one pull without ‘marring a single 
strand. The tool is serviceable for all 
wires that a wireman has to handle, 
from the smallest up to No. 4B & S, 
whether single or stranded. 

The tool is of pocket side, three and 
one-half inches long by one and one- 
half inches wide, and is neatly nickel 
finished. It is manufactured by the 
Electric Tool Company, 4016 North 
Paulina Street, Chicago. 

— eet 
Electrical Equipment for New York 
| Central. 

The New York Central & Hudson 
River Railroad has ordered apparatus 
from the General Electric Company for 
the extension of its electrification work 
on the Hudson River division to Ir- 
vington as follows: Four 2,000-kilo- 


watt rotary converters of the commu 
tating-pole type, twelve 735-kilowatt 
11,000 volt transformers, two 20,000- 
cubic-feet-per-minute blower sets 
Three of these rotaries with their step- 
down transformers and the blowers 
will be installed in the new substation. 
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COMMISSION NEWS FROM WISCONSIN. 


(Special Correspondence.) 


In an important opinion affecting the public utility law, the 
Supreme Court of Wisconsin recently upheld the virtual abroga- 
tion of a contract between the city of LaCrosse and the LaCrosse 
Gas & Electric Company, by which the Company was to pay the 
city two per cent of its gross earnings under the terms of its 
franchise granted by the city. The company had taken out an in- 
determinate permit from the Commission in 1908 and after that 
refused to continue paying the tax to the city. An important ques- 
tion as to the effect of the public utilities law of 1907 was decided 
in tbis case. The law provides that any public utility which had 
received a franchise from a city authorizing it to furnish or sell 
light, heat, water or power might at any time before July 1, 1908, sur- 
render its franchise and receive in lieu thereof a permit to do 
the same business with no limitations as to time, but subject to 
the conditions of the utilities law and subject to the right of the 
city to buy the plant at any time at a compensation to be fixed by 
the Railroad Commission. It appeared in this case that the city 
of LaCrosse in November, 1901, granted a franchise to the La 
Crosse Gas & Electric Company authorizing it to furnish light, 
heat and power in that city for twenty-five years providing that it 
paid two per cent of its gross earnings into the city treasury an- 
nually. The company after surrendering the city franchise and 
after taking out the indeterminate permit from the Commission, 
-contended that the conditions of the city franchise had been 
wiped out and therefore refused to pay the tax any longer. The 
Supreme Court on appeal affirmed the verdict of the lower court 
and held that the company need not pay the tax. 

The Eagle River Light and Power Company has been authorized 
by the Commission to discontinue its present flat rate of $2.50 per 
consumer per month and to substitute therefor a schedule of flat 
rates based upon the class of service and the size of installation. 
The new rates will bring no increase in total revenue to the con- 
pany but they will eliminate to a large extent the many discrimina- 
tions which have hitherto existed. Analysis of the financial condi- 
tions of the company showed that the present revenues of the 
company are not adequate to provide for depreciation and a reason- 
able return on the physical property. The Commission stated that 
as this condition would undoubtedly result in the filing of a formal] 
application for an increase in rates at some future date the present 
order is to be considered only as an expedient until the case may 
be gone into more thoroughly. 

Among the tabulations of electric station statistics which have 
appeared in the decisions of the Commission from time to time the 
following is interesting as showing the statistics of a class of plants 
which is very prominent, as regards their number and population 
served, the aggregate population served by utilities Operating in 
cities of under 5,000 population being equal to nearly forty per cent 
of the total population of cities having electric stations. 


ELECTRIC UTILITIES IN CITIES OF 2,000-4,000 INHABITANTS. 
Operating 


Con- Maxi- Expenses 
nected mum Exclusive of 


No. K.W. 

City. Popu- of Con- Ca- Load Demand Taxes and 

lation sumers. pacity. K.W. K.W. Depreciation. 

Bayfield ........... 2,675 211 200 220 100 $ 4,863.78 
Burlington .......,. 2,625 410 200 567 100 8,389.83 
Delavan ........... 2,321 90 275 85 7,533.71 
Dodgeville ......... 2,152 116 185 60 .. 4,336.7 
Edgerton .......... 2,416 295 180 219 T: 7,812.87 
LOS E see tena, 5 2,011 310 150 90 65 4,900.00 
Ft. Atkinson ...... 3,300 555 200 100 100 9,642.36 
Hartford ........., 2,052 305 60 60 50 9,324.07 
Hayward .......... 2/000 288 220 142 180 3,530.87 
Hudson ,.......... 3,220 404 300 378 220 11,072.98 
Hurley ee ee sc ekg 2,000 232 800 sia 600 4,374.00 
Lake Geneva ,,.... 3,449 366 380 720 154 17,674.41 
Lancaster ......,... 2555 194 180 332 130 8,463.14 
Mineral Point ..... 3.252 213 400 Pta 110 15,812.20 
Neillsville .......... 2117 127 150 as wee 4,525.70 
New London ...... 3.002 288 190 100 Bees 8,394.50 
Oconomowoc ...... 3,013 351 240 547 26 11,560.05 
Peshtigo n.a... 2,539 205 512 > 280 210 5,453.79 
Prairie du Chien... 3.179 228 180 250 135 5,584.23 
Reedsburg ......... 2,615 394 140 iin ahs 5,777.70 
Rice Lake ......... 3.410 409 320 79 2,816.96 
Richland Center... 2.635 289 150 130 84 8,932.59 
Ripon ............. 3.811 165 177 240 115 5,904.48 
River Falls ....... 2,300 357 275 349 154 3,512.09 
Shawano .......... 2,446 210 275 100 ae 10,651.12 
Sparta ado vesax eu cn 3,807 334 335 337 321 9,991.37 
Stanley ............, 2,129 173 158 895 as 3,604.32 
Tomah i 66 3 cs dey 3,008 264 210 4,905.23 
Tomahawk ......., 2,626 203 325 24 150 5,027.60 
Waupun o.oo! 3111 320 16? 449 118 7.820-06 
West Bend . 2,362 161 120 200 40 12,240.67 
Average ........... 2,730 279 241 283 145 7,417.18 
Minimum .........! 2,000 16 60 24 26 2,816.96 
Maximum 3,811 555 800 895 600 17,674.41 
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COMMISSION NEWS FROM NEW YORK. 


(Special Correspondence.) 


The Public Service Commission, Second District, has approved 
of an agreement whereby the Geneva-Seneca Electric Company and 
the Wayne County Gas and Electric Company consolidate into and 
form the Central New York Gas and Electric Company. The con- 
solidated company is authorized to issue its common and preferred 
stock in accordance with the terms and provisions of the consoli- 
dation agreement—one share of preferred stock and two shares of 
common stock in exchange for each three shares of the present 
outstanding stock of the constituent companies. The proceeds of 
the $950,000 bonds and stock to be issued are to be used for the 
purchase of the plant of the J. Q. Howe’s Sons at Phelps at a 
price not exceeding $15,000, for the construction of the transmission 
Jine from Geneva and Newark via Phelps and for the construction 
of a substation at Phelps: for the retirement and cancellation of 
the existing outstanding bonds and mortgage debts, notes and un- 
secured indebtedness of the Geneva-Seneca Electric Company and 
the Wayne County Gas and Electric Company, and for the com- 
pletion of the improvements to the plant of the consolidated com- 
pany which have been authorized by the Commission. The new 
company is in control and will operate a number of lighting com- 
panies in Wayne and Ontario counties. 

Members of the Public Service Commission have been informed 
of the withdrawal of the offer made by Frank J. Sprague and Oscar 
T. Crosby for the building and operation of a subway system in 
New York City. In withdrawing their proposition Mr. Sprague and 
Mr. Crosby intimate that they will still be prepared to bid for 
the equipment and operation of any independent line or system 
which may be approved by the Commission. 


IMPORTANT DEVELOPMENTS. 


(Special Corrcapondence. ) 


A 30.000-HORSEPOWER PLANT FOR IDAHO.—About $2,000,- 
000 will be expended by the Panhandle Electric Railway & Power 
Company, headed by Victor M. Smith, of New York, in the con- 
Struction of a 30,000-horsepower plant on Priest River, in northern 
Idaho. A transmission line will also be built from the proposed 
plant to Spokane, a distance of seventy miles. The company offers 
to furnish street lights and power for the city’s up-river pumping 
station under the price paid to the previous operating company. 


A PENNSYLVANIA POWER SYSTEM.—Application is to be 
made to the governor of Pennsylvania on April 3 by W. A. Lathrop, 
Rollin H. Wilbur and H. F. Baker, of Philadelphia, for charters 
for about sixty electric companies. This will be the first public 
move in the fulfillment of the great power scheme of the Lehigh 
Coal & Navigation Company, which aims to electrify eastern Penn- 
sylvania, affecting a territory with a population of 2,500,000 peo- 
ple, including Philadelphia. The company’s electrification scheme 
has been in formation three years. Immense power houses are to 
be built at Lansford, to be run with coal that has heretofore been 
allowed to go to waste, as well as by water power. The main high- 
tension transmission lines, 132 miles long, are to run into Phila- 
delphia, with branches to all industries, towns and Villages that 
will contract to utilize the power. The first special aim will be an 
attempt to electrify the cement industry. The company says it can 
furnish electric power to the cement plants of the Lehigh region 
cheaper than they can generate it themselves by means of their 
present steam plants. Efforts will also be made to introduce light 


and power current into the larger cities. 


LIGHTING AND POWER. 
(Special Correspondence.) 
APPLEWOLD, PA.—A new system of arc lights was recently 


installed here. 
BAIRD, TEX.—T. A. Ward, of Comanche, Tex., will construct 
P 


an electric light plant here. : 
YUMA, ARIZ.—H. W. Blaisdell has applied for an sa 


lighting franchise in this city. 
ALLIANCE, NEB.—This city has voted bonds for eS to 


construct an electric light plant. . 
MISSION, TEX.—The Mission Cotton Oil Company will install 

an electric light plant at this place. D. 
ARKANSAS CITY, ARK.—This city is planning the establish- 

ment of a municipal electric light system. P. 
MILWAUKEE, WIS.—The Badger Electric Company has Pe 


incorporated with a capital stock of $3.000. 
NINNEKAH, OKLA.—The Ninnekah Electric Company aon 


been incorporated with a capital stock of $1.800. 
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MISHICOTT, WIS.—It is proposed to install an electric light 
plant in the near future. Ira Beyer is interested. C. 
CORNELL, WIS.—The Cornell Land & Power Company will 
shortly commence the erection of a power dam. C. 
DEVILS LAKE, N. D.—Eastern capitalists are considering the 
installation of an electric light plan at a cost of $50,000. C. 
MINOT, N. D.—The new owners of the electric light plant 
have secured a site for the erection of a two-story building. C. 
HANKINSON, N. D.—The Phillips-Carleton Electric Company 
has been incorporated to install an electric light station. C. 
LYNNVILLE, TEX.—The Lynnville Mill & Elevator Company 
contemplates putting in an electric lighting system here. P. 


SUN PRAIRIE, WIS. —It has been voted to issue bonds for 
$9,000 for the installation of an electric lighting system. C. 


NORTH BREWSTER, O.—Residents of this place are planning 
the erection of a co-operative electric light and water plant. 


McCOMB CITY, LA.—Plans and specifications have been sub- 
mitted for a sewerage system and a municipal electric light plant. 


FERGUS FALLS, MINN.—The legislature will be petitioned to 
authorize the city to issue bonds which will pay for the construc- 
tion of a dam. C. 

EDMONDSON, ARK.—The Edmondson Electric Plant & Manu- 
facturing Company has been incorporated with a capital stock of 
$50,000. P. 

VANCOUVER, WASH.—The Mount Hood Light & Power Com- 
pany has secured a fifty-year franchise for a light and power trans. 
mission system in this place. 

SNYDER, NEB.—The old electric light plant here has been 
overhauled and is now in operation. A system of tungsten lamps 
for street lighting is to be installed. , 

LOS ANGELES, CAL.—Reports from Cananea, Mex., state that 
the Sunset Development Company, operating near there, is plan- 
ning to put in an electric power plaht. A. 

ST. LOUIS, MO.—The electric plant in the basement of the 
City Hall is to be taken out and new machinery installed. The 
cost of the work will be about $70,000. 

LOS ANGELES, CAL.—The city has by popular vote declared 
in favor of a municipal electric light plant. Power will be gen- 
erated by the Owens River aqueduct. 

RACINE, WIS.—The plant of the Racine Electri¢ Light & Rail- 
way Company was burned with a loss of $125,000. Day emergency 
power will probably be secured from Milwaukee. C. 

ALBERNI, B. C.—The Alberni District Electric Light & Power 
Company, Ltd., with head offices in Alberni, has been incorporated 
and will supply current for lighting within a short time. 

PRAIRIE DU SAC, WIS.—James O. Heyworth, a contractor, 
of Chicago, has commenced work on the construction of a power 
dam across the Wisconsin River, which it is estimated will cost 
$1,500,000. C. 

ST. CLOUD, MINN.—The Public Service Company will enlarge 
power plant No. 1 by the erection of a one-story brick building, 
27 by 38, and the installation of a 600-horsepower generator and 
730-horsepower water wheel. C. 

COLUMBUS, O.—As a result of inquiries regarding the best 
method of street lighting, it developed that the downtown business 
men were almost unanimously in favor of retaining the present 
arches illuminated with incandescents. 

DULUTH, MINN.—The Great Northern Power Company is 
considering the construction of a dam thirty feet high and 1,200 
feet long, with concrete flumes and spillways, about twenty-six 
miles above Cloquet. The estimated cost is $1,000,000. C. 

LEXINGTON, S. C.—An election will be held on March 28 to 
decide whether or not the city shall have electric lights. Rerent 
calls for bids brought out only one offer, that of the Lexington Elec- 
tric Light & Power Company, which offered to light the streets 

for $1,200 per year. 

SAN BERNARDINO, CAL.—The Chuckawalla Valley Develop- 
ment Company is taking soundings in the Colorado River to secure 
a suitable site for a dam to be used in diverting water for its pro- 
posed power plant. The power developed is to be used for pumping 
for irrigation purposes. A. 

GERBER, CAL.—The Gerber Water & Light Company has been 
incorporated here for the purpose of constructing and operating 
water and electric lighting plants. The capital stock of the com. 
pany is $50,000, the directors being Edward H. Gerber, F. W. Kies. 

sel and George W. Peltier. A. 

MUNCIE, IND.—The American Gas & Electric Company will 
soon put in operation its lighting system in Eaton, twelve miles 
from here, the current being transmitted from the Muncie power 
house. The company is planning to furnish electricity to all the 
towns and villages in eastern Indiana. S, 

SPOKANE, WASH.—The Panhandle Electric Railway & Pow- 
er Company. in which Victor M. Smith. of New York, is interested, 
will construct a 30.000-horsepower plant on the Priest River in 
Northern Idaho, and a transmission line from here to Priest 
River, a distance of seventy miles, at a cost of $2.000.000. C. 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


Vol. d8—No, 12 


MARION, IND.—The Upland Electric Company has filed arti- 
cles of incorporation with the Secretary of State. The object of 
the organization is to supply cities, towns, villages, communities, 
places of amusement, with electric light, heat, power, gas, or water. 
The directors of this company are George N. Tidd, H. L. Finley 
and Frank B. Ball S. 

ORLAND, CAL.—Articles of incorporation of the Peoples 
Power Company have been filed in Glenn County and the company 
has been formally organized by the election of the following offi- 
cers: C. R. Wickes, president; D. A. Shellooe, vice president; W. 
H. Travis, secretary. The capital stock of the corporation is 


$180,000. 

SAN FRANCISCO, CAL.—The Great Western Power Company, 
of this city, has placed on record at Quincy, the county seat of 
Plumas County, Cal., deeds to power rights to 875,000 miner's inches 
of water in Feather River and Butte Creek, there being one loca- 
tion for 500,000 inches, one for 75,000 inches and two for 150,000 
inches each. A. 

LOGANSPORT, IND.—The Wabash Power Company, headed 
by Quincy A. Myers, Walter Omer and others, have adopted plans 
for the construction of a power dam at Georgetown four miles south 
in the Wabash River. The object is to generate electricity and 
transmit it to the towns, cities and communities within a radius of 
twenty-five miles. S. 

LAPORTE, IND.—Articles of consolidation of the Northern 
Indiana Gas & Electric Company, with a capital stock of $5.000.000. 
has been filed. The new corporation is a merger of the South 
Shore & Electric Company, the Indiana Harbor & East Chicago 
Electric Company, the Plymouth Lighting Company and the Whit- 
ing Electric Light Company. Clarence H. Geist of Philadelphia is 
president, Samuel T, Bodine vice-president, and Lewis Lillie. secre 
tary. 

OGDEN, UTAH.—The Merchants’ Light & Power Company 
which was granted a franchise by the City Council here, has now 
been incorporated with a capital stock of $500,000. The officers of 
the concern are: M. S. Browning, president; A. L. Brewer and J. 
S. Lewis, vice presidents; Arthur Kuhn, secretary, and Charles E. 
Kaiser, treasurer. Danville Decker, for several months l6cal man- 
ager for the Utah Light & Railway Company, has been selected as 
local manager for the new concern. 

YREKA, CAL.—The Siskiyou Light & Power Company has be- 
gun construction work on its dam at the head of Ward’s Canyon 
on the Klamath River. The dam will be 250 feet long and ninety 
feet high, and is intended to impound water to develop 20,000 horse- 
power. Work will soon be commenced on transmission lines to 
Klamath Falls and Butte Creek Valley. The company has applied 
for a franchise to run transmission lines on the public highways 
of Shasta County outside of incorporated towns. A. 


GUANAJUATO, MEX.—The Guanajuato Power and Electric 
Company of Guanajuato is very active at this time in the installa- 
tion of irrigating pumps upon farms in the central part of the 
state of Guanajuato. In the vicinity of Silao transformers and mo 
tors to operate the irrigation pumping plants are being installed 
upon a number of farms by the company under the direction of 
Pablo Rocha, local manager. The country all through the aétl 
cultural portions of the state is dotted with newly built transformer 
houses. and electricity for both light and power is being fur- 
nished the people of the rural districts. D. 


GREENVILLE, S. C.—The new auxiliary steam electric plant 
of the Southern Power Company costing $100,000 or more, and one 
of the largest in the south, has again been started up. The plant 
has a boiler room 200 by 52 feet, and the generator room is % 
by 50 feet. The equipment includes Erie City vertical boilers. 
one turbine, one generator, two air pumps, two exciters. water 
pumps, ete. The building is of concrete and is the first of three 
such auxiliary plants that the company expects to erect as neces 
sary in case of the hydroelectric system is put out of commission 
for a short time for any reason. L. 


MEXICO CITY, MEX.—An electric transmission line is bein? 
constructed from the power plant of the Copper Queen smelter al 
Douglas, Ariz., to El Tigre, sixty-five miles. This transmission line 
will carry 45,000 volts, and in addition to supplying power for oper- 
ating the machinery of the mines and ore reduction mills of 
Tigre district, it will go to supply power for industrial plants at 
Fronteras Ysabel and other places. The Mexican Government has 
decided that the electric current should be admitted free of duty. 
The power plant of the Copper Queen Company is being enlarge 
to provide the additional power for the new service. 


GARRETT, IND.—An interesting suit has been brought in the 
DeKalb court against the Toledo & Chicago Interurban pubes n 
enforce a contract. The city contends that when the interur 
railway got a franchise permitting it to use the streets of ae 
it agreed to supply electric lighting for the streets over yi is 
tracks were laid. The agreement has not been carried out. it 
alleged. The city is attempting to force the company to light A 
streets used and also recover for the amount the city has paid T 
for street lighting during the time the road has failed to pe 
out the specific contract. The suit is important and interests ot” 
companies that are likewise said to be delinquent on ar 
of the same kind. ; 
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“The capital stock is $100,000. 
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ELECTRIC RAILWAYS. 
l (Special Correspondence.) 
SEEBOYGAN, WIS.—The Milwaukee & Northern is paras 


the extension of its line to Manitowoc. 
SEATTLE, WASH.—Bonds for $800,000 for the construction of 
a municipal street railway have been voted. C. 
SOUTH OMAHA. NEB.—The Omaha & Council Bluffs Street 
Railway Company will build a transforming station at a cost of 
$12.000. C. 
LAKE CITY, MINN.—A franchise has been granted to the 
Missouri Valley Southern Electric Railway Company to construct a 
line on Main Street. C. 


LOS ANGELES. CAL.—Dr. W. F. McBurney has asked for a 
franchise for a cross-town car line on Vermont Avenue, from Fourth to 


Vernon Avenue in this city. À. 
LUNDGREN, IOWA.—The Fort Dodge, Des Moines & Southern 
railway will commence the immediate construction of a new line 
to Lehigh, about eight miles long. C. 
WILLMAR, MINN.—The Arctander Railway Promoting Organ- 
ization has been organized, Ben Halverson, secretary, Norway Lake, 
for the constructing of an electric line. C. 
WAYNESBORO, PA.—Active work on the new trolley exten- 
sion from Pen-Mar to Highfield is now being carried on. Ties and 
rails rave been laid from Highfield to Cascade, Md. 
HUNTSVILLE, ALA.—A project is on hand among prominent 
business men of the Decaturs to build an interurban railroad be- 
tween Huntsville and Decatur. A preliminary survey will be made. 
SALINAS, CAL.—F. G. Daum, chief engineer of the Monterey 
County Gas & Electric Company, has made application for an elec- 
tric railway franchise from Monterey along the Salinas Road to 
Castroville, via Salinas. A. 
HOUSTON, TEX.—The Bay Shore Traction Company of Hous- 
ton will begin the construction of its proposed interurban electric 
line that is to run from South Houston to La Porte within the 
next few months, it is announced. D. 
LONG BEACH, CAL.—H. C. Pike has secured a franchise for a 
scenic electric railroad on Pike Street in this city and announces 


‘that construction work will be under*way by the first of April. 


The road is estimated to cost $85,000. A. 
CHARLOTTE, N. C.—On March 14 the Southern Power Com- 
pany, recent purchasers of the Charlotte Electric Street Railway 
Company, inaugurated the Pay-as-you-enter system on all cars 
operated over their twenty miles of lines. L. 
FRESNO. CAL.—The directors of the Fresno, Hanford & Sum- 
mit Lake Railway Company have signed a deed of trust to the 
Guaranty Trust Company, of New York. to secure the company's 
proposed issue of bonds for the construction of the road. A. 
DALLAS, TEX.—The Dallas Street Railway Company, of Dal- 
las, has been organized with a capital stock of $20.000 for the 
purpose of maintaining and operating suburban railways. George 


W. Works, W. Leslie Williams and A. C. Moser are the incorpora- 
D. 


AUSTIN, TEX.—The State Legislature has enacted a law 
granting the county of Galveston the right to sell or lease a right 


of way for an electric or steam railway over or upon the seawall 

that has been constructed along the Gulf. This seawall is about 

five miles long. D. 
SAN FRANCISCO, CAL.—The Board of Public Works has au- 


tors. 


thorized the expenditure of not to exceed $60,000 for the pur- 


chase of special track work material for the proposed Geary Street 
municipal electric railway. The Board has also called for bids for 
tubular steel poles and for redwood cross ties. A. 
BUFFALO, N. Y.—Official announcement has been made by 
the Beebe Electric Railway System in Syracuse that plans for 


‘extensive improvements on the recently acquired Buffalo, Lockport. 


& Rochester Railway have been approved and that the engineering 
department is ready to begin work immediately. 

DES MOINES, IOWA.—The property of the Des Moines City 
Railway Company has been sold to N. W. Harris & Company which 
already owned fifty-two per cent of the stock. The property is 
valued at $4,500,000. The actual cash transfer was $600,000. The 
properties will be improved at once, it is announced. Z. 

ROCHESTER, N. Y.—The contract has been signed for the 


extension of the Stroudsburg & Water Gap Railway from Castle 
Inn, at Delaware Water Gap, to Portland. Northampton County. 
This stretch, five miles long, will be the last link of a through 
trolley route from Philadelphia to Delaware Water Gap. 


MODESTO, CAI.—The San Joaquin Valley Electric Railway 


‘Company has been granted a franchise for an electric road through 


this city. This is the first of the two electric roads to enter this 
The Tidewater and Southern Railway 


Company will begin work on a line in this city about the middle of 
A. 


this year. 
INDIANAPOLIS, IND.—Indianapolis & Delphi Traction Com- 
pany nas filed articles of incorporation with the Secretary of State. 
The object of the company is to ac- 
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quire, own, maintain and operate a street and interurban railroad 
in and between and connecting the cities of Indianapolis and Delphi 
S. 


and the intervening towns. 
SAN FRANCISCO, CAL.—A bill has just been signed by the 
Governor of California, giving to the city of San Francisco the 
right to construct and operate a belt line municipal street railway 
along the water front from the eastern boundary of the Presidio 
to the San Mateo County line. The right is never to be assigned 


nor transferred by the city. 

CHARLOTTE, N. C.—The property of the Burgrahaw Traction 
Company has been sold for the sum of $26,030. The property con- 
sists of the franchises, rights-of-way of the incompleted electric 
system extending from Burlington to Graham and Haw River, 
over which grading has practically been completed and rails laid 
about two-thirds of the distance. 

ATLANTA, GA.—At the annual meeting of the board of di- 
rectors of the Georgia Railway & Electriç Company in this city 
President P. S. Arkwright was re-elected for another term to- 
gether with practically all of his staff of officers. Changes made 
include the election of W. H. Glenn, manager of railways, to the 

L. 


office of vice-president of the company. 
IOWA CITY, IOWA.—The $3.000,000 worth of bonds issued by 
the Iowa City-Ottumwa Interurban Railway Company, to raise 
money with which to build the projected line, have been sold in 
London, according to a recent announcement. The bonds are said 
to have brought a higher rate than any interurban railway bonds 


from America ever before sold in England. 
ROCKFORD, ILL.—The Rockford City Traction Company was 
incorporated with a -capital stock of $10,000, which later was in- 
creased to $2,000,000, to operate street railway lines. The incor- 
porators are A. A. Anderson, Warren Partridge and P. B. Warren. 
all of Springfield, Ill. The object of the corporation is stated to be 
the separation of the Rockford lines from interurban proper- 


ties. 
CITY OF MEXICO, MEX.—The Mexico Traction Company is 


having surveys made for its proposed interurban electric line that 
is to be constructed between this city and Puebla, 160 miles. The 
construction work will be started in a chort time. It is reported 
that the company also contemplates constructing an interurban 
electric line from the City of Mexico to Cuernavaca, about sev- 


enty-five miles. D. 
SAN BENITO, TEX.—The interurban railway system that is 
being constructed out of San Benito to various points in the lower 
valley of the Rio Grande will be extended to Santa Maria and 
Mission, about seventy-five miles. S. A. Robertson of San Benito 
is largely interested in the road and is doing the construction work. 


It is reported that a syndicate of St. Louis, Mo., men is financing 
the project. D. 
VINCENNES, IND.—The Vincennes-Interstate Traction Comi- 


pany has filed articles of incorporation with the Secretary of State. 
The company proposes to build and operate an interurban railroad 
from Vincennes to Bridgeport and the oil fields in Illinois. The 
capital stock, which is $10,000. is to be increased. John L. Kley- 
mever, Chas. Benham, H. M. Lukens, C. H. Batton and A. W. Funk- 


houser are directors. S. 

RUTHERFORDTON, N. C.—The Isothermal Traction Com- 
pany, organized to build an electric line from Gastonia to Ashe- 
ville. N. C., via this town, has had its charter amended by the 
legislature, changing the name to the North Carolina Interurban 
Railway Company. The new charter gives the right to the own- 
ers also to make physical connection of their lines with the Sea- 
board, Southern and Carolina, Clinchfield and Ohio Railroads. L. 

DENVER, COLO.—The Uncompahgre & Gunnison Valley Rail- 
road Company, which has for its object the building of an electric 
freight and passenger line in the Uncompahgre valley, with Mont- 
rose, Delta, Olathe and Cedaredge as the principal points, will build 
its first twenty miles of track south from Cedaredge before next 
fall, according to L. N. Pepper of Montrose, vice-president of the 
company. Between $500,v00 and $1,vv0,000 will be expended for 
completion of the new line. 

OAKLAND, CAL.—The Southern Pacific Railroad Company has 
asked for a thirty-five-year franchise along Seventh Street, in this 
city, for its proposed electric suburban line connecting with the 
company's ferry boats to San Francisco. The company offers to 
make an annual payment of $5.000 to the city during the first fifteen 
years, a payment of $&,500 during the remainder of the thirty-five 
years, to pave the street at a cost of $200,000 and to light the 
street at a cost of $9,000 per year. A. 

HENDERSON, KY.—Articles of incorporation for the Hender- 
son Interurban Railway Company. with a capital of $10,000, have 
been filed. The charter provides for the construction and operation 
of electric railways in Kentucky. It is proposed if engineering re- 
ports develop the feasibility of so doing to build standard-gauge 
electric railways for the conveyance of both passengers and freicht 
between Henderson and Dixon, Henderson and Uniontown via Mor- 
ganfield, and Henderson and Owensboro. The aggregate length of 
these lines will be about eighty-five miles. The incorporators of the 
company are E. F. Wheaton and F. M. Smith, of Nashville, and W. 


W. Cooper, of Smith Mills. 
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TELEPHONE AND TELEGRAPH. 


(Special Correspondence.) 

GREY EAGLE, MINN.—It ts proposed to extend the telephone 
line at Oax Haven. C. 

LANESBORO, MINN.—M. W. Williams and others are organ- 
izing a telephone company. P: 

PLYMOUTH, WIS.—The Spring Telephone Exchange has been 
organized to build a rural line. P. 

FORT MADISON, IOWA.—The Mississippi Valley Telephone 
Company will improve its plant. C. 

MITCHELL, S. D.—The Dakota Central Electric Company is 
considering the installation of an automatic system. C. 

STRANG, NEB.—The Bell Company is considering the con- 
struction of a telephone line southwest from here. C. 

VALE, ORE.—The City Council has granted a telephone fran- 
chise to H. S. Johnson, who will install his system in a short time. 

MOBRIDGE, S. D.—A franchise has been granted to the Mis- 
souri Valley Telephone Company to construct a telephone system 
in this place. C. 

LEWISTON, MONT.—The Great Divide Telephone Company 
has been organized to construct a rural line south and =e of 
here. . 

LOYALSOCK, PA.—The Loyalsock Telephone Company has 
decided to make extensive improvements in its system. New lines 
are being built. 

MILWAUKEE, WIS.—The Wisconsin Telephone Company has 
decided to expend $850,000 in improvements throughout the state 
during the year. C. 

BYRON, IND.—The Byron Telephone Company has been in- 
corporated with a capital of $1,000 by H. I. Démarree, H. C. Morgan 
and T. M. Garland. 

MARMADUKE, ARK.—The Marmaduke Telephone Company 
has been incorporated with capital stock of $10,000 to conduct a 
general telephone business. Z. 

INT, NEB.—John Meier will erect a brick or cement 

P E E i upper story of which will be fitted up for the 
Nebraska Telephone Company. : C. 

INE, TEX.—The Alpine Telephone Company has been in- 

P e with capital stock of $15,000 by H. D. McDonald, W. 
F. McGaughey and R. T. Rusks. , ( Z. 

MILWAUKEE, WIS—The Wisconsin Telephone Company will 
erect exchange buildings on the northwest side and also in Ap- 
pletion, Beloit and Fond du Lac this year. 

APPLETON, WIS.—The Wisconsin Telephone Company has 
secured a site at Superior and Washington Streets for the erection 
of an exchange estimated to cost $100,000. C. 

BARRY, TEX.—The Vest Telephone Company has been in- 
corporated with capital stock of $20,000. The incorporators are 
D. W. Vest, J. W. Denton and A. H. Elmore. Z. 

JACKSONVILLE, ILL.—The Central Union Telephone Com- 
pany will expend $10,000 in rebuilding its lines from Arcadia to 
Prentice and from Jacksonville to Literberry. Z. 

NASHVILLE, TENN.—The Bush Creek Telephone Company 
has been incorporated with a capital of $1,000 by Robert Gwathney, 
T. H. Nixon, C. A. Bridges, E. W. Jenkins and B. G. Lawrence. 


TOPEKA, ILL.—The Farmers’ Mutual Telephone Company 
has been incorporated with capital stock of $2,500 to operate rural 
telephone lines. The incorporators are C. H. Bartel, A. D. eae 


and M. N. Smith. 

ROCK FALLS, WIS.—At a meeting of a hundred or more Rock 
Falls farmers preliminary steps toward the organization of a tele- 
phone company were taken. An exchange at Rock Falls, to be con- 
nected with the Eau Claire exchange, was planned. 


the Southern 

ATLANTA, GA.—The report of the earnings of 
Bell Telephone Company in this city for the past year shows a 
total of $558,628 against $479,576 for the year preceding. The 
company’s taxes on gross earnings for the year amount to over 


$1,600. L. 

SEMINARY, TENN.—An independent telephone company has 
been organized and the erection of the company’s poles and the 
installation of its office outfit begun. This company will connect 
with the independent system of this place. Atwood, McKenzie, 
Bradford, Gleason, Trenton, Hickman, Ky., and other places in this 
section of the state. 

GREENVILLE, N. C.—The new telephone building being erect- 
ed for the Southern Bell Telephone Company’s local exchange 
here, will be a model in every particular. The structure will be 
three stories with basement, and will be fitted with steam heat, 
etc., the total cost being over $20,000. The architects are King and 
Walker, of New York City, and the supervising architects are 
F. H. and J. G. Cunningham, of Greenville, Special attention will be 
given to the comfort and convenience of the operators of the 
exchange, and the building will contain many new and modern 
ideas in telephone-exchange building construction. L. 
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ELECTRICAL SECURITIES. 


Although there have been a number of marked advances in 
values the volume of trading was rather small. The total, how- 
ever, amounted to about fifty per cent more than during the pre- 
vious week. There is considerable doubt as to whether the Su- 
preme Court decision in the Standard Oil and American Tobacco 
cases will be handed down at once or in the course of the next 
few months, yet this uncertainty only seems to have the effect of 
keeping the traders on the alert. But little apprehension has as 
yet been shown over the Mexican trouble, and the market is, in 
general, quiet. 

The Narragansett Electric Lighting Company stockholders 
have authorized $1,500,000 four per cent convertible debentures to 
pay floating debt and make additions. 

The annual meeting ofthe American Telegraph & Telephone 
Company will be held March 28, at noon. 

An issue of $2,000,000 of refunding five per cent bonds of the 
California Gas & Electric Company, due 1937; has been sold at 
ninety-four and interest. 

All of the $15,000,000 of Mississippi River Power Company first 
mortgage five per cent four-year gold bonds, offered by Kidder, 
Peabody & Company, and Stone & Webster, have been sold. Lon- 
don and Canadian investors took a large part of the issue. 

The Central Trust Company of New York for itself and in be- 
half of Kuhn, Loeb & Company, the Farmers’ Loan & Trust Com- 
pany and the Guaranty Trust Company has purchased $6,250,000 
five per cent receivers’ certilicates of the Metropolitan Street Rail- 
way Company to be issued to take up a like amount of receivers’ 
certificates maturing March 15, 1911. 


DIVIDENDS. 

American Cities Railway & Light Company; quarterly divi- 
dend of one and one-half per cent. 

American Telephone & Telegraph Company; regular quarterly 
seo of two per cent, payable April 15 to stock of record March 

Bell Telephone of Canada; quarterly dividends of two per cent, 
payable April 15. 

Butte Electric & Power Company; regular quarterly dividend 
of one and three-quarters per cent on the common stock, payable 
April 1 to stock of record, March 20. 

Union Traction Company of Indiana; preferred semiannual 
dividend of two and one-half per cent, payable April 1. 

Western Electric Company; regular quarterly dividend of two 
per cent, payable March 31 to stock of record March 24. 

Tri-City Railway & Light Company; preferred quarterly divi- 
dend of one and one-half per cent, payable April 1. 


CLOSING BID PRICES FOR ELECTRICAL SECURITIES ON THE LEADING EX- 
CHANGES AS COMPARED WITH THE PREVIOUS WEEK. 


NEW YORK. 
9 
Alltis-Chalmers common 4245440054 Cede whee Rewa wee 6 Oeas Res ane LT Mar i 
Allis-Chalmers preferred ........ cc ccc ccc cc ccc ccc s es nsuceseves 31 30 
Amalgamated Copper ........esseesesososesssosososeosereseen 63% 62 
American Tel. and Cable.......ccccccccecccovcccsccnenssacecs *so% 80%, 
American Tel. & Tel. voids sckweas vateiw ua ots bearer a eeaedan 146 144% 
Brooklyn: Rapid Transit é46:0.004 swede ashe sind on aeons ate arenes T7% 16% 
General Electric .....ccc ccc ccc c ec cece c ce etteeesteeenceeeeses 148° 141 
Interborough-Metropolitan common .........cccccecccsccvoess 19% 183%. 
Interborough-Metropolitan preferred ........sssssssesesse..> 54% 51 
Kings County Electric as.cdscc ue clseieasxtane exeba we nian weeds 129 126 
Mackay Companies (Postal Telegraph and Cables) common.. 901, 9214 
Mackay Companies (Postal Telegraph and Cables) preferred. 75 Tis 
Manhattan Elevated ........s.essesseoressesossssosososessse. 136 138% 
Metropolitan Street RailWav........ ccc ccc cece e cece eee eeees #18 *18 
New York & New Jersey Telephone..........ccceecececceees 103 103 
Pacific Tel. Gel cc kee ss cot de ieee taeda wns bea wont pa ahee 52% 53 
U. S. Steel COMMON: cid bok aics Shaner ads Geese Ae age abee so 78 76% 
U. S. Steel preferred.......c. cc ccc cece caer nc caenerescscasensee 118% 118 
Western Union senser biicetodes ace en eredera ai a Ee Ea Pag Er 72 71% 
Westinghouse COMMON ..... ccc c eect ec eect enc eeeeeeeees 66 66% 
Westinghouse preferred 1... .. ccc ccc c eect cette reece eteeeee 120% wi 
*Last price quoted. 
BOSTON. 
Mar. 20. Mar. 13. 
American: Tel- & Tel ois oo tae Shee O55 48 eee es Ree Re eS 146 14475 
Edison Elec. Tluminating....... 0... ce cc ee cere cece eet nents 289 288 
General Electric oocsesi cc cca we oieuad pares swe v ea daadevedageses 148% 148 
Massachusetts Electric COMMON....... ccc cece cence ete eceeees 17% 16% 
Massachusetts Electric preferred........ ccc eee e eee steer eee 87 8% 
New England Telephone............cccee csc cec cee reeeteeeees 142 144 
Western Tel. & Tel. COMMON....... ccc cee eects eee etre eeeeees 20 20 
Western Tel. & Tel. preferred........ccc cece ee crete eee eeeeeee 93 92 
PHILADELPHIA. 3 
. Mar. 20. Mar. 1 . 
American Railways .......cccc cece cence eee nen eee as seen ener 4 a 
Electric Company of AMEPiCa...... cece e were terres eres eeeeee 12 3, 
Electric Storage Battery COMMOMN.,......ceeeccererreeceererers 54 53 Lp 
Electric Storage Battery preferred........sessesseseseesertee 54 Te 
Philadelphia Electric .......ssesesssesresseseseeeseeereseser? 16% 19%, 
Philadelphia Rapid Transit.......cccese cere eect rer eeercnccee 19% 36; 
Philadelphia Traction ....cccececces eee e ener eet eres een n eee B4 ri 
Union Traction ....cccccc ccc ccc cect cree nc ete eeerereseereeseee 47% 
Chicago Railways, Series 1.....4...--. Pee ee re 90 34 
Chicago Railways, Series 2......e eee ee cece reece cere ee eerreee 24 HA 
Chicago Subway Loe. ccc ccc cee cece eee e eee en eee r cease ear ee eee sae 119%: 
Chicago Telephone .......ce cer eee eee e etre recs r essen rset? eu 123 
Commonwealth Edison ..... ccc e eee eee et ere reer r reser renee 1 9116 
Metropolitan Elevated COMMON. .......ee eee eee neers errr 59 66 


Metropolitan Elevated preferred. ........eeeeer eee erence ere 


March 25, 1911 


PERSONAL MENTION. 


GEORGE ALFRED GOODENOUGH, who was for many years 
associate professor of mechanical engineering of the University 
of Illinois, has been made professor of thermodynamics. 

E. F. SHERWOOD, superintendent of the New York Telephone 
Company, addressed the Telephone Society of New York on March 
22 on the subject, “Efficiency in Traffic Work.” 

H. G. CONGER, who has been manager of the Iowa Telephone 
Company's properties at Iowa Falls, Iowa, has been made commer- 
‘cial manager for the same company at Des Moines, Iowa. 

J. D. ROSS, for several years electrical engineer in the munici- 
pal lighting department of Galveston, Tex., has now been appointed 
‘superintendent of that department. Mr. Ross succeeds Richard W. 


Arms, who recently resigned. 

CALVIN WHITELEY, JR., has resigned his position as chief 
engineer of the Virginia Railway & Power Company, of Richmond, 
Va., and has accepted the post of chief engineer of the United 
Railways of Baltimore, Md. On leaving Richmond, Mr. Whiteley 
was presented with a handsome Masonic ring by the officials of 
the company. 

W. L. BROWNELL, treasurer of the Crocker-Wheeler Com- 
pany, Ampere, N. J., delivered an address before the Newark 
branch of the National Association of Credit Men, on the subject 
“Should Terms of Payment be Enforced?” This address, which 
has attracted the attention of credit men throughout the country, 
has now been reprinted in pamphlet form. 

S. E. DOANE, chief engineer of the National Electric Lamp 
Association, addressed the Engineers’ Club of Cleveland, on Tues- 
day evening, March 14, at the Chamber of Commerce. Mr. Doane 
spoke on “The Value of Co-Operation in Engineering.” His talk 
was illustrated by lantern slides, showing how the standardization 
of materials in the incandescent lamp industry has been made 


possible through co-operation. 
CHARLES RUSS RICHARDS, dean of the college of engineer- 
ing of the University of Nebraska, has been appointed professor of 
mechanical engineering in charge of the ‘department at the Univer- 
sity of Illinois. The appointment takes effect September 1, 1911. 
Mr. Richards has been actively engaged in engineering instruction 
work since his graduation from Cornell in 1895 and did notable 
work in building up the engineering department of the University 
of Nebraska. He is a member of the American Society of Me- 
chanical Engineers, the Society for the Promotion of Engineering 
Education, the Nebraska Academy of Science, and of the Sigma Xi, 


Tau Beta Pi. and Sigma Chi fraternities. 


OBITUARY. 


JOHN B. McDONALD, well known as the builder of the New 
York subway, died in New York on March 16 after an illness of 
some monaths. Mr. McDonald first studied construction methods 
when employed as a timekeeper on the Croton dam and was later 
emploved on the Hoosac tunnel, afterward taking the contract for 
the Vanderbilt tunnel on his own account. The funeral took place 
on March 20, and in Mr. McDonald’s honor all current was cut 
off from the subway lines for a period of two minutes. 


NEW INCORPORATIONS. 


CINCINNATI, O.—The Mica Electric Sign Company has been 
incorporated with a capital of $10.000 by Hugh Mulholland, John H. 
Wilson, Elijah B. Rogers, Robert Scannell and Tilly E. Wilson. 

INDIANAPOLIS, IND.—The C. J. Olsen Manufacturing Com- 
pany of Pittsboro has been incorporated to manufacture combined 
insulators and lightning arresters, etc. The directors are W. F. 
Hiatt, C. J. Olsen and C. A. Weaver. 

HANKINSON, N. D.—The Phillips Carleton Electric Company, 
Which will deal in supplies, ete., has been incorporated with a 
capital of $20,000. The incorporators are Geo. F. Phillips, J. T. 
Eager, M. E. Phillips and E. L. Carleton. 

INDIANAPOLIS, IND.—The Roth-Murphy Engine Starter Com- 
pany has filed articles of incorporation with the Secretary of State. 
The capital stock is $50,000. The object of the company is to man- 
ufacture and sell a patented device known as the Roth-Murphy 


starter. David R. Murray, Indianapolis, and Gilson W. Roth. aon 


gZantown. Ind., are directors. 


PROPOSALS. 


POST OFFICE, AMES, IOWA.—The office of the Supervising 
Architect, Washington, D. C., will receive sealed bids until April 
17 for the construction, complete (including plumbing, gas piping, 
heating apparatus, and electric conduits and wiring), of the United 
States post office at Ames, Iowa, in accordance with the drawings 
and specifications, copies of which may be obtained from the cus- 
todian of site at Ames, or at the Supervising Architect’s office. 


POST OFFICE, TERRELL, TEX.—The Office of the Supervis- 
ing Architect, Washington, D. C., will receive sealed bids until 
April 25, for the construction, complete (including plumbing, gas- 
piping, heating apparatus, electric conduits and wiring), of the 
United States post office at Terrell, Tex., in accordance with draw- 
ings and specification, copies of which may be obtained from the 
custodian of site at Terrell, or at the Supervising Architect’s office. 
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NEW PUBLICATIONS. 


ILLINOIS STATE ELECTRICAL ASSOCIATION.—The pro- 
ceedings of the eleventh annual convention of the Illinois State 
Electrical Association, which was held at Rock Island, 111., October 
25, 26 and 27, have been published and distributed to the mem- 
bership. This volume forms a very interesting and valuable addi- 
tion to the literature of central station subjects and the organiza- 
tion is to be congratulated upcn the character and appearance of its 
publication. 

BULLETIN OF CANADIAN DEPARTMENT OF MINES.—The 
Department recently published three pamphlets under the follow- 
ing titles: “Magnetic Concentration Experiments,” “Preliminary 
Report on the Mineral Production of Canada,” and “An Investiga- 
tion on the Peat Bogs and Peat Industry of Canada.” The latter 
goes into the subject of peat fuel in considerable detail and con- 
tains a number of illustrations showing the methods of securing 
and drying the peat. Numerous maps and diagrams accompany 


the publication. 
WATER POWERS OF THE GREAT BASIN.—The Geological 
Survey’s census of the water resources of the United States is 
contained in a series of its reports called “water-supply papers.” 
the latest issue of which, No. 270, is devoted to the waters of the 
Great Basin, comprising western Utah, nearly all of Nevada, and 
parts of Idaho, Oregon and California. The report describes the 
general features of the basin and gives the discharge of the most 
important streams of the region as shown by measurements made 
at numefous stations during the year 1909. The flow of some of 
the streams has been used to generate electric power, and there 
are many unutilized sites for good power plants. The report notes 
that more than 100.000 horsepower is available without storage in 
Owens River basin alone. Three power plants installed on Truckee 
River generate about 2,500 horsepower each. The report was pre- 
pared by E. C. La Rue and F. F. Henshaw, and can be obtained 
free by applying to the Director of the United States Geological 


Survey, Washington, D. C. 


LEGAL NOTES. 

DUTY AND LIABILITY WHERE WIRES AND POLES ARE 
BLOWN DOWN BY STORM.—Where telephone or telegraph wires 
are thrown down across a public nighway by a storm, the owner 
of such wires must use all haste possible to remove them, and, 
failing to do so, will be Hable for any damage caused by its fail- 
ure to use the required diligence. And where telegraph or tele- 
phone poles of insufficient strength or which have become decayed 
are blown down in a storm, and are the cause of injury, it will not 
avail the company to show that good poles were blown down by 
the same storm, for different conditions of soil and protection might 
have caused the fall of the latter. In the absence of other proof, 
the weakness or decay of the poles will be held to be the proximate 
cause of the damage.—Supreme Court of Louisiana in Claussen vs. 
Cumberland Telephone & Telegraph Company, 53 So. 357. 

RULE COMPANY FURNISHING LIGHT AND HEAT CANNOT 
ENFORCE.—The Supreme Court of Colorado holds that a company 
organized for the purpose of manufacturing and selling electric 
light and steam or water heat, having a franchise from a city to 
carry on that business within its limits, and which has installed 
pipes and other appliances in and under the streets to conduct the 
steam or water intended for heating purposes, cannot require a 
consumer to take electric current for lighting purposes as a condi- 
tion precedent to being furnished with steam for heat, any more 
fhan it could say “We will not furnish you with electric current 
unless you also take steam.” The consumer has the right to de- 
termine for himself which commodity he will take. Nor is this 
changed by the fact that the exhaust steam used for supplying 
heat is a by-product produced by the generation of electric current 
for light and power, and that if the steam-heating proposition were 
to be run independently it could not be operated at a profit.—Seaton 
Mountain Electric Light, Heat & Power Company vs. Idaho Springs 
Investment Company, 111 Pac. 834. 

ELECTRIC PARALLELING STEAM RAILWAY NOT A NUI 
SANCE.—The Appellate Court of Indiana, Division No. 1, holds that 
a demurrer was properly sustained to the complaint of a steam 
railway company which asked that an electric railway company be 
enjoined from operating its line of railway until it should adopt 
such electrical devices or other appliances as would neutralize the 
inductive current of electricity alleged to interfere with the main- 
tenance and use by the complainant of its svstem of electric tele- 
graph lines and signals necessary in the operation of its railway. 
The court says that the business carried on by the defendant was 
not a nuisance per se. The use of electricity was common to both 
parties, and both were acting under legislative grants. In such 
cases it seems to be the consensus of opinion, both in England 
and in this country, that where one is acting under legislative 
authority, and within the right thus given, and reasonably within 
the exercise thereof, using care and caution regarding the rights 
of his neighbor, any inconvenience or incidental] damage which may 
arise in the absence of any negligence from the reasonable use of 
his own property will be regarded as of the kind for which no 
action will He.—Lake Shore & Michigan Southern Railway Com- 
pany vs. Chicago, Lake Shore & South Bend Railway Company, 92 


Northeastern Reporter, 989. 
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INDUSTRIAL ITEMS. 


(Special Correspondence.) 


THE CROCKER-WHEELER COMPANY, Ampere, N. J., describes 
its polyphase induction motors in a bulletin which was recently 
issued. 

THE BUCKEYE ELECTRIC LAMP COMPANY, S. A., announces 
that its Mexico City office has been moved from Avenue 16 de Septi- 
embre, No. 5, to Avenue Jaurez No. 14. Mail matter should be ad- 
dressed to Apartado Postal No. 746. 

THE ELECTRIC CONTROLLER & MANUFACTURING COM- 
PANY, Cleveland, O., has issued the March number of its interest- 
ing periodical, Common Sense. The issue contains the usual number 
of humorous, sociological and business items. 


THE FEDERAL ELECTRIC COMPANY, Chicago, Ill, has 
mailed the March issue of The Federalist to those interested. 
Some interior lighting installations are mentioned and several 
Federal units for 500-watt lamps are illustrated. 

THE TRUMBULL ELECTRIC MANUFACTURING COMPANY, 
Plainville, Conn., recently issued the March number of Trumbull 
Cheer. Among other things a number of steel cabinets, panel 
boards and wood cabinets are illustrated and described. 


MAC GOVERN, ARCHER & COMPANY, New York, N. Y. 
are advertising their complete line of electrical and steam machin- 
ery, cars and equipment in their March price list. Some of the 
machinery listed is second hand, but a considerable proportion of 
it has never been used. 

THE RICHARDSON-PHENIX COMPANY, Milwaukee, Wis., a 
manufacturer of oiling devices has opened a branch office in the 
Keystone Building, 324 Fourth Avenue, Pittsburg, Pa. The office 
will be under the management of H. L. Laughlin, who has been 
with the company for a number of years. 


THE WILLARD STORAGE BATTERY COMPANY, Cleveland, 
O., states that the completion of the new building for which 
ground was broken last week will add 8,000 square feet of floor 
space to its plant at Cleveland. The building will front on Mar- 
quette Road and is built to take care of the company’s rapidly 
increasing business. 

CROCKER-WHEELER COMPANY, Ampere, N. J., announces 
the appointment of Clarence E. Delafield as district manager of 
the Boston, Mass., territory. His headquarters will be at the office 
of the company in the Boston Safe Deposit & Trust Building. 201 
Devonshire Street, Boston, Mass. Mr. Delafield takes the place 
of R. N. C. Barnes, who resigned. 

THE GENERAL ELECTRIC COMPANY, Schenectady, N. Y., 
has received an order from Workman, Clark & Company for elec- 
trical equipment for three steamers which are being built for the 
United Fruit Steamship Company. The equipment includes turbine 
generating sets, motors for refrigeration. ventilation, etc., controll- 
ing switchboards and panels, and searchlights. 


THE COOPER-HEWITT ELECTRIC COMPANY, Hoboken, N. 
J., describes its indoor type P lamp in Bulletin 36, which includes 
also data and specifications of this type of lamp. A booklet which 
the company publishes under the title “Better Than Daylight,” con- 
tains a number of arguments along the lines of the light color and 
the superiority of the Cooper-Hewitt lamp from this particu'ar 
standpoint. 

PETTINGELL-ANDREWS COMPANY, Boston. Mass., recently 
published the March number of Juice, in which is contained a num- 
ber of articles regarding its new and its established standard prod- 
ucts. Among these {is an item on long-leaf Southern pine cross- 
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arms and another on insulator specifications. 
lumination and illuminating fixtures are treated, and No. VIII of 
the series of wiring tables is included. 


THE WESTINGHOUSE ELECTRIC & MANUFACTURING 
COMPANY, Pittsburg, Pa., has received from the Rio de Janeiro 
Tramway Light & Power Company, an order for a duplication of 
the eauipment purchased abont a year ago. This consisted of a 
2,000-kilowatt motor-generating set. Walter Brothers & Company, 
also of Rio de Janeiro, have placed an order for one 110-kilovolt- 
ampere and one 100-kilovolt-ampere, three-phase, sixty-cycle, 11,000/ 
2 200-volt transformers. In addition this company has ordered a 
110-kilovolt-ampere, water-wheel, type G generator. 


THE SANGAMO ELECTRIC COMPANY, of Springfield, Ill. 
has applied its ampere-hour meters to the control of large electro- 
plating operations. eliminating the old method involving the use 
of ammeters and clocks to secure the proper amount of deposit. 
Among those who have adonted the Sangamo meters are the Oneida 
Community, Ltd.. Niagara Falls: International Silver Company, Mer- 
iden and Bridgeport, Conn.: Cincinnati Coffin Company, Alvin Silver 
Company, Joseph Fahys Watch Case Company, Gorham Manufac. 
turing Company, Yale & Towne Manufacturing Company, J. B. 
Williams Company, ete. An interesting bulletin on this subject 
has been issued, and will be mailed upon request. 


H. W. JOHNS-MANVILLE COMPANY, New York, N. Y., states 
that an advance report made on a fire which occurred in the 
cellar of a residence using “J.-M.” asbestos coverings. was found 
to be in error. The first report was that the furnace-pipe covering 
fed the fire, but the owner of the house stated in a letter: “Had 
it not been for the asbestos coverings, we should have had a 
much much larger fire. The asbestos on one pipe, as on one or 
two others, was in such good condition that it was not removed 
or renewed in September when the furnace was examined and 
cleaned for the winter. When the firemen cut away the pipe cov- 
ering, they found underneath the asbestos old rags that had doubt- 
less been put there before I bought the house several years ago. 
The asbestos completely covered the rags. The rags caught fire 
and the asbestos covering prevented them from blazing up, so that 
the firemen found no blaze—just a smouldering fire, and they had 
only a few moments’ work.” 


DATES AHEAD. 


American Supply and Machinery Manufacturers’ Association. 
Annual meeting, Louisville, Ky., April 3, 4 and 5. 

American Electrochemical Society. Annual meeting, Chemists 
Club Building, New York, N. Y., April 6, 7 and 8. 

Missouri Electric, Gas, Street Railway and Water Works Asso 
ciation. Annual meeting, St. Louis, Mo.. April 13, 14 and 15. 

Iowa Electrical Association. Annual meeting, Davenport. lowa, 
April 19, 20 and 21. 

Southwestern Electrical and Gas Association. Annual conven- 


. tion, Houston, Tex., April 27-29. 


National Electric Light Association. Annual convention, New 
York City, May 29 to June 3. 

Association of Railway Electrical Engineers. Semi-annual con- 
Peabo Washington Terminal Station, Washington, D. C., June 

and 17. 

Mississippi Electric Association. Annual convention, Gulfport, 
Miss., June 20-21. ' 

American Institute of Chemical Engineers. Semi-annual meet- 
ing, Chicago, Ill., June 21 to 24. 

Association of Railway Electrical Engineers. La Salle Hotel, 
Chicago, November 6-10. 


RECORD OF ELECTRICAL PATENTS. 


Issued (United States Patent Office) March 14, 1911. 


986,449. SECONDARY OR STORAGE BATTERY. Bruce Ford, 
Philadelphia, Pa. Filed May 4, 1908. The battery jar has a 
cover with a rim and flange, the latter holding a sealing com- 
pound so that it cannot flow into the jar if it should melt. 


986,451. ADJUSTABLE LIGHT OR OTHER FIXTURE. William 
L. Franks, Rock Island, Il]. Filed March 16, 1910. The base of 
the stand has a top plate with a circular opening, below which 
is a similar plate. A ball larger than the openings carries 
the fixture stem and is supported in any position between 
the two plates, springs holding the lower plate against the 
ball. 

986.497. TIME-RECORDER. Warren L. Green, New York, and Wil 
liam S. Eaton, Sag Harbor, N. Y., assignors to American Bank 
Note Co. Filed August 25, 1906. A stylus bearing on a 
clock-operated disk makes a special record under the control 
of an electromagnet. 


986.463. SELF-ADJUSTING FUSE. James Oliver Holton, Jr., 
Monett, Mo. Assignor of one-fifth to J. L. Jeffries. Mon- 
ett, Mo. Filed Janu. 20, 1910. An automatically re- 
placing fuse device for use with a lightning arrester carries 
a set of fuses, each supporting a coiled spring adapted to con- 


nect it in circuit when the next preceding fuse is melted. 

986,479. CARD-PUNCHING MACHINE. Pieter Matthijssen, Eind- 
hoven, Netherlands. Filed July 12. 1909. Electromagnets are 
arranged to unlock the punches in accordance with the design 
of a metallic pattern plate. 

986.448. ELECTRIC IRON. Robert Preston Moodie and Charles 
Warren Ball, Ottawa, Ontario, Canada, Filed Aug. 14, 1908. 
A flat iron has two tubular holes in its body into which fit the 
heating elements which comprise resistance wire wound on an 
insulating spool. 

986,494. ROSETTE. Bernard Nealis, Fulton, N. Y. Filed April 19, 
1910. Mounted on the rosette cap is a resilient lamp hanger 
with a conductor clamp at its lower end. 

986.506. PROCESS OF COUPLING PIPES. Frederick Sargent, 
Chicago, Ill., assignor of one-half to Olaf E. Oleson, Chicago, 
lll. Original application filed Dec. 18, 1909. Divided and this 
application filed Nov. 3, 1910. Consists in permanently me 
chanically clamping the abutting ends of the pipes together, 
and then electrically welding the ends of the pipes together 
to seal the joint. 


986,550. ELECTRIC-LIGHT FIXTURE. James S, Cumming, St 
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Louis, Mo. Filed Sept. 7, 1909. A resilient tubular member 


contains a shock absorber. 

986,554. MAGNETIC SEPARATOR. Alvin Dings, Milwaukee, 
Wis., assignor to Dings-Electro Magnetic Separator Co., Mil- 
waukee, Wis. Filed March 6, 1907. A conveyor belt passes 
underneath a revolving wheel having auxiliary polepieces at 
its periphery and co-operating with the stationary poles of 
two electromagnets whose coils straddle the belt. 


986,558. METALLIC FILAMENT FOR INCANDESCENT ELEC- 
TRIC LAMPS. Karl Farkas, New York, N. Y., assignor of 
one-half to Guy V. Williams, New York, N. Y, Filed Aug. 6, 
1909. The process of producing compound filaments consists 
in heating electrically a fine silver wire in a rarefied atmos- 
phere composed of about 85 per cent of vapors of a tungsten 
compound, about 8 per cent of vapors of chloride of silver, 
and 7 per cent of pyrogallol vapors, producing thus a refrac- 
tory coating on the fine conductor, and reducing this coating 


to metal. 


986,570. IRON-CLAD ELECTRIC SWITCH. Vernon Hope, Man- 


chester, England. Filed Aug. 10, 1909. A spring-regulated 
quick-break switch entirely inclosed in an iron casing with 
only an operating lever protruding therefrom. 

986,590. LAMP. William F. Persons, Cleveland, Ohio. Filed Oct. 
1, 1910. An electric incandescent automobile lamp is housed 
in a cylindrical glass casing between top and bottom pieces 


carrying reflectors. 

986,606. TELEPHONE-BODY SUPPORT. Victorien Tardieu, Arles, 
France, Filed Nov. 29, 1909. A support for mounting a tele 
phone transmitter on the chest of the operator. 

386,639. SELECTIVE SIGNALING MEANS. Ira F. Manny, Mil- 
waukee, Wis., assignor to Selective Signal Co., Milwaukee, 
Wis. Filed Nov. 29, 1909. A motor-driven shaft carries a 


at 


986,554.—MAGNETIC SEPARATOR. 


wheel with escapement teeth engaged by an electromagnetically 
operated pawl. i 

986,643. ELECTRICAL RELAY. Charles O. Poor, Rochester, N. 
Y.. assignor to General Railway Signal Co., Rochester, N. Y. 
Filed Aug. 10, 1908. Comprises an electromagnet whose arma- 
ture is inclosed in a casing and operates a set of movable con- 


tacts. 


986,651. SPACE TELEGRAPHY. John Stone Stone, Boston, Mass. 


Original application filed Feb. 27, 1906. Divided and this ap- 
application filed March 12, 1908. Comprises a resonant weed- 
ing-out circuit including a ‘coil of stranded wire of lengths 
shorter than the half wave-length of the attuned waves, a 
condenser and an electrolytic receiver in shunt to the con- 


denser. 


986,656. MEANS FOR DRIVING GENERATORS FROM CAR- 


AXLES, William I. Thomson, Newark, N. J., assignor to Safety 
Car Heating & Lighting Co, Filed Nov. 13, 1902. Includes a 
manner of mounting an axle-driven generator and a belt drive 


therefor. 


986.668. REFLECTOR FOR AUTOMOBILE-LAMPS. Percy C. Av- 


ery, Milwaukee, Wis. Filed April 29, 1910. A metal reflector 
for incandescent lamps has attaching lugs cast integral there- 
with, a circular flange concentrically cast on the rear outer 
surface thereof, and has an integral polished reflecting surface. 


986,702. INSULATOR. David H. Friend, Canton, Ohio. Filed May 


24, 1910. Has a conical split head with an angular groove ex- 
tending into one side at the bottom of the slot in the head. 


986,706. ELECTROTHERMOSTATIC ALARM SYSTEM. Albert 


Goldstein, New York, N. Y., assignor to International Electric 
Protection Co. Filed Aug. 6, 1910. Comprises the combination 
in circuit of (1) means for simultaneously producing a certain 
frequency current and an alarm, and a thermostat controlling 
this means; and (2) at a distant station, an alarm device 
responsive only to said frequency current. 
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986,708.—CIRCUIT BREAKER. 
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986,707. ELECTRICAL-CIRCUIT CONTROLLER AND ALARM. 
Albert Goldstein, New York, N. Y., assignor to International 
Electric Protection Co. Filed Aug. 6, 1910. A casing has a par- 
tition dividing it into two compartments with two diaphragms 
on opposite sides of the partition. An electromagnet and a 
set of contacts are in a circuit actuated by movement of the 
diaphragms. 

986,708. AUTOMATIC CIRCUIT-BREAKER. Austin E. Greene, 
South Boston, Mass., assignor to Sears B. Condit, Jr., Boston, 
Mass. Filed June 12 1905. A combined overload and under- 
load circuit-breaker has two separate cores for fts tripping 
coil, one stationary and for excess currents and another mova- 
ble on failure of the current. Each releases a latch through a 
common armature. 

986,714. ELECTRIC SWITCH. Horace Hull, Denver, Colo. Filed 
June 15, 1909. Mounted in a casing is a stationary contact 
and a movable one is placed on the end of a bell-crank lever 
and actuated by a conductor pull. 

986,743. SOCKET FOR ELECTRIC GLOW-LAMPS. Thomas E. 
Murray, New York, N. Y. Filed July 24, 1909. Consists of a 
solid piece of porcelain with a pair of transverse openings op- 
posite the socket cavity for receiving the supporting conduct- 
ing rods. 

986,744. ELECTRIC CUT-OUT. Tbomas E. Murray, New York, 
N. Y. Filed Oct. 25, 1910. Comprises a base block, a fuse 
case, a detachable cover for the block disposed between the 
block and case, contacts on the base and cover, and a fuse 
in the case connected to the cover contacts. 


986,748. DYNAMO-ELECTRIC MACHINE. Carl M. Page, Chicago, 
I., assignor of one-half to Horace D. Reynolds, Chicago, Ill. 
Original application filed Dec. 13, 1909. Divided and this ap- 
plication filed May 2, 1910. A machine capable of use as a 
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986,888.—SECRET-SERVICE TELEPHONE. 


generator and as a motor comprises an armature, a shunt-field ` 


winding and a series-field winding, the windings being elec- 
trically independent, and means for placing either winding 


in service. 
986,787. TELEPHONE SYSTEM. Alfred H. Weiss, Chicago, Ill., 
assignor to Kellogg Switchboard & Supply Co., Chicago, III. 
Filed Mar. 30, 1907. A relay has two degrees of actuation, a sig- 
nal being displayed by the partial action and effaced by the com- 
plete action of it. Connection terminals are connected to 
the limbs of the telephone only during actual conversation. 


986,805. OPERATING MEANS FOR WASHING MACHINES. Wil- 
liam L. Cummer, Hamilton, Ontario, Canada. Filed Dec. 30, 
1909. An oscillating rotary motor has its stationary part con- 
nected to the washing-machine frame and its rotary part con- 


nected to the tub. 
986,806. REFLECTOR FOR WIRELESS TELEGRAPHY. Remi- 
gius D'Antonio, Capistrano, Aquila, Italy. Filed Jan. 27, 1910. 
A wireless signaling system for vessels embodies supports 
provided with adjustable reflectors. The signaling system 
proper include a transmitter associated with one reflector and 
a receiver associated with the other reflector. 


986,823. ELECTROPLATING-MACHINE. John W. Heaphy, Phila- 
delphia, Pa. Filed June 30, 1910, Comprises a casing for the 
solution, a rack mounted in the casing, cathodes located in the 
solution, means for rotating the casing and rack in opposite di- 
rections, and means for electrically connecting the cathodes 


and the rack. 
986,842. TROLLEY. John S. McCabe, Bridgeville, Pa. Filed Jan. 
24, 1910. The trolley harp is provided with a bearing casing 
which contains lubricant. 
986,843. HANGER FOR TROLLEY-WIRES. William A. McCallum, 


Cincinnati, O. Filed May 19, 1910. Two strips separated at 
their upper ends hold the trolley at one point. Both suspend- 


624 


ing strips are provided with slots so as to allow both a vertical 
and longitudinal movement of the trolley wire. 


‘986,845. ELECTRICAL WELDING MACHINE. Elmer E. McIntyre, 
Pittsburg, Pa. Filed Sept. 23, 1910. A pair of work-support- 
ing members are mounted on a base in such a manner that 
vertical adjustment may be readily secured. Fluid pressure is 
applied to the work when the electric current is flowing. 


‘986,887. LOCK FOR SWITCHES. Gottlieb Wuelser, New Ken- 
sington, Pa. Filed June 18, 1910. Switch arms are carried on 
a plate of insulating material, a blade connecting these arms. 
Means “are provided for retaining the blade in engagement 
with the arms. 


986,889. SECRET-SERVICE-TELEPHONE CIRCUITS AND 
SWITCHING MECHANISM. Albert Koch Andriano, San Fran- 
cisco, Cal., assignor to Direct-Line General Telephone Co., San 
Francisco, Cal. Filed March 15, 1905. Each of a number of 
stations has a home line, and a line-connecting switch con- 
tains a terminal for the home line of each connected station. 


986,952. LOCKING DEVICE FOR TELEHONES. William A. Soles, 
New York, N. Y. Filed April 22, 1910. The switch lever of a 
telephone is held down by a padlock. 


986,958. ELECTRIC SWITCH. Columbus Woods and Whitman H. 
Sayles, Peoria, Ill. Filed Dec. 18, 1908. A single switch arm 
swinging on a pivot is swung through an arc by a spring at- 
tached to a sliding rod. 


986,991. PULL-CHAIN GUIDE FOR SOCKETS. Owen E. Kennedy, 
Toledo, O., assignor to Yost Electric Manufacturing Co., Tole- 
do, O. Filed Jan. 6, 1911. A tubular flanged chain guide is 
attached to a lamp socket. 


987,006. CONTROLLER FOR CAR-DOOR MOTORS. James F. Mc. 
Elroy, Albany, N. Y., assignor to Consolidated Car Heating Co. 
Filed Sept. 20, 1909. ‘The doors of a car are operated by elec- 
tric motors controlled from either end of the car. Means 
are provided for locking the controllers when the car doors 
are closed. ` 


987,036. SAFETY-COUPLING FOR ELECTRIC CONDUCTORS. 
Angel Belgoder, Mexico, Mex. Filed May 26, 1909. The coupling 


is provided with slots, members being held against displace- 
ment by shoulders. 
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986,958.—ELECTRIC SWITCH. 


987,044. DYNAMO-ELECTRIC MACHINE. James Burke, Erie, Pa.. 
assignor to Burke Electric Co. Filed May 1, 1907. A winding 
having a commutator, a field magnet, and a dynamo-electric 
generating winding is connected to a point of varying potential 
in the first named winding, the second winding having less than 
one-half the conductors per circuit of the first named winding, 
and being located in core slots containing conductors of the 
first named winding. 


987,052. THIRD-RAIL BRAKE. Wiliam M. Dilliard, Bethlehem, 
Pa. Filed July 23, 1910. A third-rail brake shoe is mounted 
so as to be depressed and held against the third rail as may 
be desired. 


987,069. ILLUMINATED ELECTRIC SIGN. Joseph Hotchner, San 
Francisco, Cal. Filed Dec. 12, 1908.: The letters of a sign are 
illuminated by electric lamps affixed to them. 


PATENTS THAT HAVE EXPIRED. 


Following is a list of the electrical patents (issued by the 

United States Patent Office) that expired March 20, 1911: 

516,641. POLICE SIGNAL. Michael J. Burns, Lowell, Mass. 

516,642 and 516,643. MAGNETO TELEPHONE. Henry A. Chase, 
Boston, Mass. 

516,651. AUTOMATIC SPEED REGULATOR FOR ELECTRIC 
MOTORS. Wiliiam Hochhausen, Brooklyn, N. Y. 

516,653. GRAVITY-BATTERY. Lorenzo F. Lary, Pottersburg, O. 

516,666. ELECTRIC RAILWAY SYSTEM. Elihu Thomson, Swamp- 
scott, Mass. 

516,689. INCANDESCENT LAMP. George C. Swan, Brockton, Mass. 

516,713. ELECTRIC DEVICE FOR PUMPING OIL WELLS. Harry 
F. Waite, New York, N. Y. 

516,731. ELECTRIC RAILWAY-SWITCH. Charles M. Fitch, South 
Norwalk, Conn. 

516,732. COMMUTATOR. Edward R. Francis, Minneapolis, Minn. 

516.740. ELECTRIC APPLIANCE FOR HORSES. George R. King, 
Dallas, Tex. 

516.777. TELEPHONE SWITCH. Alfred Stromberg and Androv 
Carlson, Chicago, Il. 

516,784. ELECTRIC MOTOR. Philip Wuest, Jr., Philadelphia, Pa. 

516,791. CAR-TRUCK. Norman C. Bassett, Lynn, Mass. 
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516,792. DYNAMO-ELECTRIC MACHINE OR MOTOR. Norman 
C. Bassett, Lynn, Mass. 

516,793. ROTARY BROOM. Norman C. Bassett, Lynn, Mass. 

516,794. ARMATURE FOR DYNAMO ELECTRIC MACHINES. 
Louis Bell, Boston, Mass. 

516,795. ARMATURE FOR INDUCTION MOTORS. Louis Bell, 
Boston, Mass. 

516,796. REGULATION OF MULTIPHASE SYSTEMS. 
Bell, Boston, Mass. 

516,797. COIL FOR DYNAMO-ELECTRIC MACHINES. Louis 
Bell, Boston, Mass. 

516,800. INCANDESCENT LAMP AND METHOD OF MANUFAC- 
TURING SAME. Henry D. Burnett, Lynn, and Samuel E. 
Doane, Swampscott, Mass. 

516,801. GUARD FOR SHADE-HOLDER FOR INCANDESCENT 
LAMPS. George W. Demmick, Lynn, Mass. 

516,804. METHOD OF TRANSMISSION OF ELECTRICITY. Jon- 
athan P. B. Fiske, Lynn, Mass. 

516,805. TRANSMISSION OF ELECTRICITY. 
Fiske, Lynn, Mass. 

516.806. BLOCK SYSTEM FOR ELECTRIC RAILWAYS. John W. 
Gibboney, Lynn, Mass. 

516.807. MOTOR-ARMATURE. Jokn C. Henry, Westfield, N. J. 

516,808. OVERHEAD ELECTRIC RAILWAY. John C. Henry, 
Westfield, N. J. 

516.818. ELECTRIC MOTOR. Walter H. Knight, Lynn, Mass. 

516,819. INCANDESCENT ELECTRIC’ LAMP. Edward R. 
Knowles, Middletown, Conn. 

516.820. SOCKET FOR INCANDESCENT 
Edward R. Knowles, Middletown, Conn. 

516,821. ELECTRIC SEARCH-LIGHT. Edward R. Knowles, Mid- 
dletown, Conn. 

516,822, ALTERNATING ELECTRIC ARC LAMP. Edward R. 
Knowles, Middletown, Conn. 

516,823. ELECTRICAL MEASURING INSTRUMENT. Edward R. 
Knowles and Lewis T. Robinson, Middletown, Conn. 

516,824. ELECTRIC SIGNAL-LANTERN. Edward R. Knowles. 
Middletown, Conn. 

516,825 and 516,826. ELECTRIC ARC LAMP. Edward R. Knowles, 
Middletown, Conn. l 

516,827. COMMUTATOR CONNECTION. Charles A. Lieb, New 
York, N. Y. 

516,829. COOLING ELECTRIC APPARATUS. Walter S. Moody. 
Lynn, Mass. 

516,831. STARTING AND CONTROLLING DEVICE FOR ELEC- 
TRIC MOTORS. Joseph W. Moore, Lynn, Mass. 

516,834. SERIES-PARALLEL CONTROLLER. Edward D. Priest, 
Lynn, Mass. 

516,835 and 516.836. SYSTEM OF ELECTRICAL DISTRIBUTION. 
Edwin W. Rice. Jr., Swampscott, Mass. 

516,837. ARMATURE FOR DYNAMO-ELECTRIC MACHINES. 
Edwin W. Rice, Jr., Lynn, Mass. 

516.839. MEANS FOR MEASURING ELECTRIC CURRENTS. 
Lewis T. Robinson, Middletown. Conn. 

516,840. ELECTRICALLY-OPERATED PUMP. Cyrus Robinson, 
Lynn, Mass. 

516,843. ELECTRICAL HOISTING APPARATUS. 
Spaulding, Boston, Mass. 

516.844. LAMP-SOCKET. Alfred Swan, Schenectady. N. Y. 

516.845. METHOD OF CONSTRUCTING COMMUTATORS OF 
DYNAMOS OR MOTORS. Elihu Thomson, Swampscott, Mass. 

516.846. REGULATION OF ALTERNATING CURRENTS. Elihu 
Thomson, Swampscott. Mass. 

516.847. MEANS FOR REGULATING ALTERNATING CURRENTS. 
Flihu Thomson, Swampscott, Mass. 


Louis 


Jonathan P. B. 


ELECTRIC LAMPS. 


Jollon C. 


516.848. ARMATURE-WINDING. Elihu Thomson, Swampscott, 
Mass. 
516,849. ALTERNATING-CURRENT ELECTRIC MOTOR. Elihu 


Thomson, Swampscott, Mass. 
516,850. ELECTRICAL TRANSFORMER. Elihu Thomson, Swamp 
scott, Mass. 


516,853. COMMUTATOR CONNECTOR. Ora N. Turner, Lym. 
Mass. 
516,855. ELECTRICAL MEASURING INSTRUMENT. Elmer G. 


Willyoung, Philadelphia, Pa. 

516.876. CONDUIT FOR ELECTRIC RAILWAYS. Herlup A. E 
Petersen, Milwaukee, Wis. 

516.878. 
N. Y. 

516.879. FIRE TELEGRAPHY. Sydney J. Sanford, Barrie, Canada. 

516.892. INCANDESCENT LAMP. Rudolf Langhads, Berlin, Ger- 
many. 

516,903. RAILWAY SIGNALING AND SWITCHING APPARATUS. 
John D. Tavlor, Chillicothe, O. 

516.916. ELECTRIC MOTOR. Clyde J. Coleman, Chicago, Ill. 

516.917.. ELECTRIC MOTOR. Clyde J. Coleman, Chicago, Il. 


516.956. ELECTRIC ELEVATOR. Robert Watson, Washington. 
D. C. 
516,982. TELEPHONE. Anthony C. White. Boston, Mass. 


517.000. ELECTRICALLY-OPERATED RAILROAD TURN-TABLE. 
Howe E. Dazenbaker, Philadelphia, Pa. 

517.009. EXTENSION ELECTRIC CHANDELIER. Arthur Mcleah, 
Ansonia, Conn. 


ELECTRIC CIGAR LIGHTER. Joseph Sachs, New York. 
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TELEPIIONES FOR TRAIN DISPATCHING. 
While the use of telephones for train dispatching is 
making great progress in this country, and is being tried 
out on a large number of roads with almost universal sat- 
isfaction, a single note of discord and doubt comes from 


far-away Hindustan, where the system has evidently never 


been tried. As is so often the case, believing must be 


preceded by seeing and trying, otherwise the adherents to 
the methods of their grandfathers feel certain that the new 
method will be not be suited to their particular circumstances. 

In this instance our contemporary, Indian Engineering, 
makes the novel and somewhat paradoxical objection that 
its successful working cannot be considered to have been 
demonstrated until some accident is reported. We under. 
stand, of course, that our contemporary does not consider 
the accident, per se, necessary to successful operation, but 
that accidents are too closely connected to human frailty 
to be entirely obviated, and that a system is to be judged 
by the number, character and resulting damage of its acci- 
dents, and the possibility of placing responsibility for them. 


The latter is supposed to be the weak point of dispatching 
“Without an accident, and in- 


by telephone. To quote: 
we hesitate to say 


quiry, and a fixing of responsibility, 
that its general introduction would be an unmixed blessing. 
We can picture to ourselves the chaos that would reign 
at an official inquiry in India should a telephonic message 
lead to an accident. The sender of the message would 
deny its dispatch in toto; the receiver would not only affirm 
its receipt, but would amplify its terms with a wealth of 
imagination possessed only by his kind, and nothing tan- 
gible would be fortheoming to prove, or disprove, either 
statement.’’ f 

This comment would indicate a deplorable condition of 
affairs among railroad employees in Hindustan. To our 
mind, however, the possibility of fixing responsibility for 
accident does not seem more important than the adoption 
of a system which will reduce the likelihood of accident, 


and make it easier for the employees to properly carry 
out their duties. We are unable to cite a specific case of 
accident due to the use of the telephone in dispatching, 
although aecidents have occurred under this system. The 
investigation in one ease discloses that an employee had 


failed to follow the dispatcher’s order; in another case the 
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conditions so much feared in Hindustan were in evidence, 
for no record had been kept, testimony conflicted, and re- 
sponsibility could not be placed. For this the telephone 
' system is not, however, responsible, since a proper appli- 
cation of this system includes the recording and filing of 
every order sent and received, just as when the telegraph 
is used. It is quite possible with the telegraph system for 
careless or vicious employees to omit the filing of dispatches 
or to destroy these as incriminating evidence after an ac- 
cident has occurred. In this respect the two systems are 
on a par. 

The question of accidents, then, does not enter, unless 
the accident can be shown to be due to the system, and 
not to a failure of operators to properly use the system. 
The lack of any accident of magnitude or character such 
as to call the superiority of the system into question, after 
extended use for a number of years, would seem to consti- 
tute a very strong argument in favor of, rather than 
against, the telephonic method of dispatching. 


THE ARMY AND THE ENGINEER. 

The need of technical men and especially men trained 
in electrical engineering, in the United States Army, was 
brought out in a paper which Mr. Caryl D. Haskins read 
before a joint meeting of the Western Society of Engineers 
and the American Institute of Electrical Engineers in Chi- 
cago, and which is noted in our columns. Following some- 
what the same line, the need of engineers in the navy is 
touched upon in a paper by Commander C. C. Marsh, ap- 
pearing in the United States Naval Institute Proceedings. 
The opinion of men who have thought upon these subjects, 
as reflected in the papers referred to, indicate that there is 
indeed a grave need of a trained reserve to the army and 
navy. 

Electricity has played an‘important part in the develop- 
ment of our present methods of warfare, especially in re- 
gard to the methods of communicating reports and orders 
and respecting the means of controlling the ordnance and 
handling ammunition. In both these lines trained skill is 
a primary necessity. Men trained in the service can have 
only a limited knowledge of the very necessary principles 
of engineering unless they have during their training given 
much time to study, and on the other hand trained engi- 
neers in civil life find no time to spend in following the 
routine drill work of a militia. 

The praiseworthy work being done at the electrical school 
of the Brooklyn Navy Yard gives men an excellent prepar- 
ation for the routine work of the naval electrician, but 
hardly fits him for the more original work required of the 
engineer. z 

The changed needs of the navy which have produced this 
demand for engineers in that service was well brought out 
in Commander Marsh’s report by a comparison of the old 
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Minnesota (1863) with the Delaware (1910). 
the same order as to personnel, but the engineering force 


Each was of 


on the older ship was about nine per cent of the total, while 
on the newer vessel it is forty per cent. With a total of a 
little more than 800 men on board, twenty-eight electricians 
and eight wireless operators were necessary to handle the 
equipment. 

The problem of securing trained men competent to take 
command of engineering reserves is of utmost consequence, 
and until the consulting engineers who are versed in mod- 
ern practice are ready to give their assistance to an army 
desirous of securing it, but little can be done. When such 
assistance is sought and offered, our army will be re- 
inforced by the strongest element in modern warefare— 
engineering skill. 


METAL LAMPS. 

The different manufacturers of metal-filament lamps 
have adopted various designations for the lamps which they 
put upon the market, and naturally when speaking of these 
to the trade they prefer to use such trade names in order 
to keep prominently in mind the distinctions as to the source 
of their products. When such lamps are spoken of as an 
entire class it is necessary, however, to have a comprehen: 
sive name which shall include all makes. 
‘‘metal-filament lamp,’’ and ‘‘metallic-filament lamp” have 
consequently had wide use. 

An editorial writer in the London Electrician makes 
the plea that either of these names is too long, and that, 
especially in dealing with the general public, some more 
concise yet equally descriptive designation should be em- 
ployed. He therefore suggests the term ‘‘metal lamps.” 
At first sight this term may not seem sufficiently descrip- 
tive, since it might also be applied to a brass lamp burning 


The terms 


oil and a variety of other common forms of equipment. 
When understood, however, to mean a form of incandes- 
cent electric lamp, it seems sufficient, since it discriminates 
between the metal-filament lamps and those using carbon 
filament or Nernst glowers. 

It has become customary to use the terms carbon lamp, 
tantalum lamp, ete., in place of the more cumbersome terms. 
varbon-filament lamp, tantalum-filament lamp, etc., and there 
seems to be no reason why the entire group of tantalum, 
tungsten, osmium lamps, etc., should not be designated 
as metal lamps. No confusion has resulted from mistakenly 
taking ‘‘carbon lamp’’ to mean an are lamp, although the 
General use 


and the historical association of ideas seem to govern 12 


latter may use carbon as the active material. 


such matters. 

This use of the term ‘‘metal lamp”’ seems entirely prac: 
tical and logical and the term supplies a desirable means of 
designating this class of lamps briefly and without loss of 


precision. We therefore commend it to our readers. 
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The work of many engineers lies along lines in which 
the principles are well established, and it is only necessary 
to apply these principles to the small variations of condi- 
tions which arise in the individual pieces of work which 
come to their hands. The work is often of a character 
which falls into the category of a regular routine, and the 
new features of design or estimation or arrangement re- 
quired, while perhaps requiring the application of funda- 
mental principles, of judgment arising from past experi- 
ence, or of other knowledge which is at the command of 
the trained engineer, does not require any new application 
of theory or any quantitative investigation into the rela- 
tionships involved which necessitates the use of any math- 
ematics higher than ordinary arithmetic. Many practical 
engineers find their work, and that of many of their asso- 
ciates, so entirely confined within such limits that they 
doubt the necessity of any ability in the engineer to make 
use of the higher mathematics. When new problems have 
arisen in their work, they have found it possible to solve 
them by cut-and-try methods, or by copying the procedure 
followed elsewhere. This opinion is likely to be held all the 
more strongly when cases have arisen in the engineer’s ex- 
perience in which mathematical help has been admittedly 
of no service and practical experiment has had to be relied 
upon for overcoming the difficulty. 

It hardly admits of an argument, however, that the en- 
gineer with mathematical ability has an additional tool at 
his command which his associate without such ability must 
lack, and that in the long run this must be an advantage. 
The current literature teems with mathematical investiga- 
tions, and while the reader may be able to assimilate the 
conclusions reached without following every step in the 
discussion, he is, if mathematically untrained, usually una- 
ble to grasp the full significance of the investigation, to erit- 
icize it, or to realize how far the result may depend upon 


some arbitrary assumptions made at the outset. 


But what is of more importance to the engineer than 
the ability to follow through a mathematical deduction, or 
even to carry out mathematical operations himself, is a firm 
grasp of the principles involved in mathematical processes. 
Too often we see the ability to carry out the mathematical 
operations without 4 proper conception of what the opera- 
tions signify. Perhaps one of the most common faults of 
this kind is a confusion of partial and total differentials; 
another is a failure to recognize the limitations of the result 
obtained. Too much importance is usually attached to the 
algebraic and numerical side of the business, as applied in 
carrying on computations, and too little attention given to 
the interpretation of the mathematical process and result. 

The remedy for such a state of affairs among engineers, 
and it is only too wide-spread, lies with our colleges and tech- 
nical schools, since only a very small per cent of our engi- 
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neers ever learn any mathematics outside of the schools. 
There is now a movement under way among teachers of en- 
gineering and mathematics to outline a course and prepare 
a textbook on mathematics which shall provide for the stu- 
dent of engineering the proper training in this important 
branch. It has been widely realized that present conditions 
are wofully unsatisfactory. It is to be hoped that improve- 
ments in this direction will be rapid and wide. Too much 
attention cannot be given to ensuring a thorough under- 
standing of the principles and the fundamentals. A mere 
knowledge of the processes, without these, leaves the en- 
gineer with little ability to interpret, to criticize, or to carry 
out any original investigation in a wholly untried field. 


ELECTRIC STREET LIGHTING. 

The rapidity with which electrical science has been ap- 
plied to the useful arts and the radical changes that have 
taken place in this adaptation of electricity to the service 
of man have frequently prevented the choice of a broad 
perspective for the outlook over the progress that has been 
achieved. This has even been true of the oldest branch of 
the supply of electricity from central] stations, that for 
street lighting. Until within the last few years little atten- 
tion has been given to providing a lighting that shall suit 
the actual illumination requirements that are met in various 
streets. The rapid development of illuminating engineering 
in recent years, as well as the perfection of a considerable 
number of new types of electric lamps, has opened new 
problems in street lighting, the solution of which presup- 
poses a broad knowledge of the entire subject. Relatively 
little of what has been written on this topic has taken cog- 
nizance of more than a few features of it. 

It is fortunate, therefore, that we are able to present 
in another part of this issue the first of a series of articles 
on this subject, which, while pithy, are yet broad in their 
scope. Their author, Mr. Albert Scheible, needs no intro- 
duction to the readers of technical journals. He is well 


known as one of the progressive and versatile engineers of 
the Central West. His experience as an illuminating engi- 
neer has been largely with street-lighting problems, which 
with his attractive style as an author makes these articles 
peculiarly interesting. 

Mr. Scheible’s articles will cover a historical review of 
street lighting, the application of the numerous types of 
electric lamps for this service, with a candid statement of 
the advantages and shortcomings of each, a study of the 
illumination requirements for different classes of street 
lighting, including ornamental and display lighting, a sum- 
mary of the advantages of electricity over gas, and a 
résumé of the marked tendences in street lighting with a 
fair criticism of them. To all directly or remotely con- 
cerned with the proper lighting of our streets this series of 


articles will be of interest and value. 
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Convention of Foundrymen. 

The American Foundrymen’s <Asso- 
ciation, American Brass Founders’ As- 
sociation and the Associated Foundry 
Foremen. will hold their annual con- 
ventions in Pittsburg, at the Exposi- 
tion Building, on May 23 to 26, in- 
elusive, 1911, and a general invitation 
is extended to all those interested. 

The Foundry & Machine Exhibition 
Company will spare no expense to make 
their exhibit more complete than any 
other held on this continent. They 
have arranged not only: to practically 
fill the large Exposition buildings, but 
will also erect an additional building 
on the grounds in which fur- 
naces will be operated and the most 
up-to-date foundry machinery will be 
shown in operation and the best foun- 
dry supplies will be on exhibition. 

Pittsburg Foundrymen’s Association 
will entertain those attending the con 
ventions, and has made special arrange- 
ments for the visiting ladies. 

Papers on electric furnaces and on 
heating and lighting will be read at a 
joint session on May 24. 

. —o 
Utah Society of Engineers. 

The regular monthly meeting of the 
Utah Society of Engineers was held in 
Salt Lake City on March 17. 

A. S. Peters presented the paper of 
the evening, entitled ‘‘Protection at 
High-Tension Line Crossings.” 

— ep 
Transportation Arrangements for Na- 
tional Electric Light Association 
Convention. 

Charles H. Hodskinson, master of 
transportation of the National Electric 
Light Association, is already taking ac- 
tive steps to organize his important 
work in advance of the convention to be 
held in New York, Mav 29 to June 2. 
At the time of the St. Louis convention 
last year, when the membership was 
5,500, the registered attendance was 
2.780. The membership has now crossed 
the 7,100 line and will not be less than 
7,500 at the time of the annual conven- 
tion, so that on the same basis there will 
be from 3,500 to 4,000 present in reg- 
istered attendance. This implies heavy 
transportation and Mr. Hodskinson has 
therefore formed the following active 
eommittee, which is taking up its duties 
in co-operation with Mr. Hodskinson. 
By the middle of April, practically all 
the details will have been arranged as 
to trips, rates, ete.. and will then be 
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announced. It is possible that other 
names may be added to the committee. 

R. H. Ballard, Southern Califorma 
Edison Company, Los Angeles, Cal. 

W. J. Barker, Denver Gas and Elec- 
tric Company, Denver, Colo. 

E. J. Bowers, Kansas City Electric 
Light Company, Kansas City, Mo. 

J. A. Britton, Pacific Gas & Electric 
Company, San Francisco, Cal. 

F. A. Coupal, Buffalo General Elec- 
tric Company, Buffalo, N. Y. 

E. Creed, Toronto Electric 
Company, Toronto, Canada. 

J. E. Davidson, Pacifie Power and 


Light 


. Light Company, Portland, Ore. 


P. Doty, St. Paul Gas Light Com- 
pany, St. Paul, Minn. 

J. B. Eaton, Rochester Railway and 
Light Company, Rochester, N. Y. 

G. A. Freeman, Commonwealth Edi- 
son Company, Chicago, NH 

F. H. Gale, General Electric 
pany, Schenectady, N. Y. 

A. F. Giles, General Electric 
pany, Atlanta, Ga. 

W. J. Grambs, Seattle Electric 
pany, Seattle, Wash. 

M.S. Hart, Consumers Electrie Light 
and Power Company, New Orleans, La. 

H. A. Hloldredge, Omaha Electric 
Light & Power Company, Omaha, Neb. 

H. M. Hope, Stone & Webster Cor- 
poration, Boston, Mass. 

F. N. Jewett, Wagner Electrie Man- 
ufacturing Company. St. Louis, Mo. | 

A. H. Manwaring, Philadelphia Elec- 
tric Company, Philadelphia, Pa. 

A. Maughan, Utah Light & Railway 
(Company, Salt Lake City, Utah. 

J. C. MeQuiston, Westinghouse Bu- 
rean of Publicity, East Pittsburg, Pa. 

A. A. Serva, Fort Wayne Electric 
Works, Fort Wayne, Ind. 
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Merriam Electric Club. 


Following the announcement print- 
ed in last week’s issue of the ELECTRIC- 
AL REVIEW AND WESTERN 
of the organization of the Merriam 
Kleetric Club, it was discovered that 
in making up the list of the exeeutive 
committee several 
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gentlemen's names 
were used without their authorization. 
They naturally objected to this and 
a communication has been sent from 
headquarters of the Merriam Eleetrie 
Club requesting all members of the 
committee who have received stationery 
with these names printed upon them to 
consign this material to the waste has- 
ket. 
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Electric Furnaces at the University of 
Illinois. 

There have recently been installed at 
the University of Illinois, through the 
combined efforts of the Department of 
Electrical Engineering, the Engineer- 
ing Experiment Station and the De- 
partment of Chemistry, two electric 
furnaces. One of these is a Hoskins re- 
sistance furnace and the other a Colby 
induction furnace. Both are of twenty- 
kilowatt capacity. The furnaces will 
be used for the purpose of studying the 
changes that can be brought about in 
the mechanical and physical character- 
istics of cast iron through the influence 
of the soaking process which it is pos- 
sible to maintain. 

—_~__~9---@____— 
Engineering Building for University 
of Florida. 

A contract has been let for the 
erection of the first portion of an en- 
gineering building for the University 
of Florida. This part provides for 
class rooms, drafting rooms, dynamo 
laboratory. steam laboratory, testing 
laboratory and hydraulic laboratory, 
and is to cost $40,000, exclusive of 
equipment. 

It is expected that additional parts 
of the building, in the shape of wings 
adjoining the first part, will be built 
in the future as needed; and the plans 
have been worked out with special 
reference to development of this kind. 

eoe 
Michigan & Indiana Electric Company 
Dinner. 

The Michigan & Indiana Electric 
Company recently gave a dinner at 
South Bend, Ind., to its superintend: 
ents, officers, foremen and a number of 
electrical contractors employed by the 
eompany at its several stations at Elk- 
hart, Mishawaka, South Bend, Berrien 
Springs, Niles and Buchanan, whieh 
supply the St. Joseph valley with 
power and light. In the course of his 
address F. A. Bryan, manager of the 
company, advocated a utility commis: 
sion such as are in vogue in New York, 
Wisconsin and Massachusetts for In 
diana and hoped that some day it 
would be possible to have one. 

—__—_+--e—____—_ 
New Wireless Station for Navy. 

A wireless station capable of com- 
municating with vessels at a distance 
of 2,000, or possibly 3,000 miles will 
be erected at Fort Myer, just outside 
of Washington. D. C. 
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William Stanley. 

In the development of the alternat- 
ing-current system of generating and 
distributing electrical energy, the elec- 
trical industry received its greatest 
impetus. Following the very rapid ex- 
pansions of electrical adaptation which 
followed the successful development of 
continuous - current apparatus, for 
years the inventors and men of genius 
cast about for some means of econom- 
ically transmitting electrical energy to 
extended areas. With the evolution of 


tem the problem of distribu- 
tion began its solution. 

It is a peculiarity of the 
history of this development 
that although many workers 
had given their attention to 
the problem, the final solu- 
tion which appeared worthy 
of extensive experiment and 
trial was contributed to by 
but a few workers. Very 
prominent among those to 
whose genius we are in- 
debted for the solution of al- 
ternating-current generating 
and transmission is the sub- 
ject of this sketch, William 
Stanley. 

William Stanley was born 
in Brooklyn, N. Y., Novem- 
ber 22, 1858, the son of Wil- 
ham and Elizabeth A. (Par- 
sons) Stanley. He was ed- 
ucated at the Williston Sem- 
inary at East Hampton, 
Mass., was in Yale with the 
class of 1881, but insofar as 
electrical science is con- 
cerned, he is a self-educated 
man. 

Mr. Stanley was engaged 
in the nickel-plating busi- 
ness in 1879, in New York 
City, when he became acquainted 
with Hiram Maxim, now Sir Hiram, 
and he says himself that the personal- 
ity of the latter so impressed him that 
he disposed of his nickel-plating busi- 
ness and engaged with Mr. Maxim as 
an assistant. In those days Mr. Maxim 
was one of the foremost electrical en- 
gineers in the country and was the 
founder and chief engineer of the 
United States Electric Light Company 
of New York City. After a short ap- 
prenticeship, Mr. Stanley became prin- 
cipal assistant to Mr. Maxim and in 
that capacity had charge of the gen- 


eral development of such new work as 
the company undertook. Mr. Maxim 
left the United States for the Paris 
Exposition in 1881 and Mr. Stanley re- 
signed from the company and was en- 
gaged as an assistant to Edward Wes- 
ton, with the old Weston Electric Light 
Company, at Newark, N. J. 

In 1882, Mr. Stanley became con- 
nected with the Swan Electric Light 
Company, remaining with this com- 
pany for about a year, during which 
time he invented and perfected a 
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WILLIAM STANLEY, 
Electrical Inventor and Consulting Engineer. 


method of exhausting incandescent- 
lamp bulbs. During 1883 and 1884 he 
conducted a private laboratory at En- 
glewood, N. J., devoting himself to 
experimental work on storage hatter- 
ies and other inventive and manufac- 
turing propositions. 

It was in 1884 that Mr. Stanley be- 
came acquainted with George Westing- 
house, who was at that time president 
of the Westinghouse Air Brake Com- 
pany and of the Union Switch & Sig- 
nal Company, and of other enterprises. 
A contract was made by which Stan- 
ley was to devote his time to the devel- 
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opment of certain lines of investiga- 
tion which he was interested in, and in 
ease they were brought to a successful 
issue, Mr. Westinghouse agreed to 
promote them as a business enterprise 
and give Stanley an interest as a re- 
ward for his labors. 

During this year Mr. Stanley in- 
stalled and equipped a lamp factory 
for the manufacture of incandescent 
lamps at Swissvale, Pa., designed some 


machines adapted 


eontinuous-current 
and 


to operate incandescent lamps, 
was generally occupied with 
a system for this line of 
work. 

It was about this time 
when very strenuous efforts 
were being made to devise 
some method by whieh elec- 


tricity could be publicly 
served over more extensive 
areas than was possible 


with the systems then in 
use. Mr. Stanley began to 
investigate this subject and 
determined to devote his 
energies largely to an en- 
deavor to solve this prob-— 
lem. In 1883 and 1884 he 
worked at an attempt to de- 
vise a general system of dis- 
tribution employing alter- 
nating currents, and in 
1885, while at Pittsburg, he 
began to have a very defi- 
nite idea as to the methods 
of operation of induction 
coils energized by alternat- 
ing currents, and conceived 
of the controlling actions 
and governing properties of 
the counter - electromotive 
foree of induction coils. 

In the spring of 1885, Mr. 
Stanley was taken ill and 
removed to Great Barring- 
ton, Mass. While recovering there he 
studied more ardently the problem of 
alternating-current distribution, and 
having worked out a coherent system 
he submitted the plans to a number of 
friends and to Mr. Westinghouse, but 
failed to secure the indorsement he 
had hoped for. He finally made up his 
mind to employ his own money for the 
construction of a plant which would 
demonstrate the value of this work. 
He rented a disused rubber mill at 
Great Barrington, engaged several as- 
sistants and ultimately developed what 
became known to the scientific world 
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as the Great Barrington plant at which 
alternating currents at 500 volts were 
generated and distributed in the town 
of Great Barrington through the me- 
dium of transformers connected in 
multiple. The success of this initial 
installation attracted electrical engi- 
neers and investors who visited the 
plant in May of 1886, in numbers. The 
Westinghouse Companies, realizing the 
value of the system devised by Mr. 
Stanley, took steps immediately for 
the development of the manufacturing 
details required for the production of 
Mr. Stanley’s apparatus. The great 
electrical achievements that soon fol- 
lowed at Niagara Falls were largely 
contributed to by Stanley’s inventions. 

In the winter of 1890 and 1891, Mr. 
Stanley organized the Stanley Electric 
Manufacturing Company at Pittsfield, 
Mass., for the purpose of making elec- 
trical apparatus embodying his ideas. 
His associates in this enterprise were 
John F. Kelly and C. C. Chesney, and 
the immediate result of this organiza- 
tion was the famous S. K. C. appara- 
tus. The first successful Stanley mo- 
tors were completed early in the sum- 
mer of 1892, and in 1894 the company 
installed the multiphase transmission 
system at Housatonic, Mass., operating 
at 2,000 volts and employing the rad- 
ically new ideas involved in Mr. Stan- 
ley’s apparatus. This installation was 
followed by many others of a similar 
character employing high voltages and 
led to a rapid introduction of this 
method of generation and distribution. 

Later on Mr. Stanley organized the 
Stanley Instrument Company for the 
manufacture of a new form of watt- 
meter and for several years devoted 
his energies almost entirely to the de. 
velopment of this enterprise. 

For some time Mr. Stanley has been 
engaged in a consulting capacity for a 
number of strong interests and at the 
present time he is at work on a very 
important line of research develop- 
ment, a chronicle of which must awalt 
the further working out of lines 
which have been well established and 
which point to a most important ulti- 
mate result in the conserving of en- 
ergy through the generation and stor- 
age of electricity. 

——— eoe 
Convention on Engineering Education. 

The nineteenth annual meeting of 
the Society for the Promotion of En- 
gineering Education will be held in 
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Pittsburg, Pa., June 26, 27 and 28. 
Headquarters for the convention will 
be at the Carnegie Technical Schools. 
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Dr. Spitzka Lectures to Philadelphia 
Section. 

The regular monthly meeting of the 
Philadelphia Electric Company Section 
of the National Electric Light Associa- 
tion was held on March 20. Edward 
Anthony Spitzka was the speaker of the 
evening. 

Dr. Spitzka is professor of general 
anatomy in the Jefferson Medical Col- 
lege and is an authority on the anatomy 
and function of the nervous system. 
His contributions to scientific bodies on 
this subject are known throughout the 
world. Dr. Spitzka is also a student of 
the action of electricity on the human 
body and has conducted exhaustive ex- 
periments on the changes produced in 
the body by electricity. He is a strong 
advocate of electrocution. 

Dr. Spitzka covered in his lecture the 
full range of the effects of electricity 
on the human body, from the effects of 
lightning to the usual current used for 
industrial and residential purposes. He 
brought out many new and interesting 


- discoveries regarding the effect of elec- 


tricity on the human system. which 
were fully illustrated by lantern slides. 
Dr. Spitzka gave many interesting ex- 
periences, based on his own investiga- 
tion of some fifty-seven electrocutions 
in the various States in which electro- 
cution is used as a means for capital 
punishment. In the majority of these 
eases Dr. Spitzka had made post-mor- 
tem examinations. Of interest was the 
statement that the temperature of the 
body in many instances was raised as 
high as 129 degrees Fahrenheit immed- 
iately after electrocution. 

Regarding accidents which may oc- 
cur in the commercial use of electricity, 
many slides were shown of various 
types of electric burns, their history 
stated, and various methods of practic- 
ing artificial respiration, which would 
in the majority of cases save the life of 
the injured, were explained. 

The lecture was discussed by many 
prominent physicians and they were 
unanimous.in their praise of the splen- 
did work that is being done by Dr. 
Spitzka in this particular field, and the 
benefit which will naturally result in 
the saving of life. The discussion was 
also entered into by many prominent 
electrical engineers, among them Perey 
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H. Thomas and W. C. L. Eglin, who 
asked pertinent questions from the 
practical standpoint. all of which were 
ably answered by Dr. Spitzka. 

Prior to the meeting an informal din- 
ner was held, at which all the out-of. 
town visitors were entertained, the 
table being spread for fifty covers. 
The table was beautifully decorated 
with festoons of electric flowers, an 
electric fountain and baskets of flow- 
ers illuminated by miniature electric 
lamps. The usual Philadelphia hospi- 
tality was very conspicuously shown. 

The best evidence of the interest tak- 
en in the lecture is the fact that there 
were over four hundred in attendance 


and at least one hundred turned away. 
—__—_—_2+o—_—__—_ 


American Mining Congress Will Meet 
in Chicago. 

The American Mining Congress has 
selected Chicago as the meeting place 
for the 1911 convention, which will be 
the fourteenth annual meeting of thi: 
body. The date of the meeting has 
not been determined, but it will prob- 
ably be in October. 

Among the questions which will be 
discussed at the Chicago meeting are 
a workmen’s compensation law, the 
general revision of mineral land laws. 
and the standardization of electrical 
equipment in coal and metal mines. 
The American Mining Congress has 
had committees at work upon these 
questions for several years. 

At the Los Angeles session of the 
Mining Congress, held last October, 4 
committee of mine operators and elec- 
trical engineers reported a code of 
rules for the standardization of elec- 
trical practice in coal mines, while an- 
other committee made a most valued 
report on the prevention of mine acci- 
dents. Both these reports have been 
published in the Proceedings of the 
Mining Congress. 

The committee on standardization of 


electrical equipment will make another 


report to the Chicago meeting, em: 
bodying such additions to its last re 
port as are suggested by recent dis- 
cussions on the subject. The member- 
ship of the committee is as follows: 
Samuel A. Taylor, Pittsburg, Pa. 
chairman; J. R. Bent, Oglesby, Ill; G. 
A. Schreier, Divernon, Ill.; Harry M. 
Warren, Scranton, Pa.; Geo. T. Wat- 
son, Fairmont, W. Va.; George R. 
Wood, Pittsburg, Pa.; W. A. Thomas, 
Pittsburg, Pa. 
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The Power System of the Southern California Edison Company—ll. 


The Lytle Creek and Kern River Stations. 


LYTLE CREEK STATION. 
The Lytle Creek station (Fig. ]1) is 
the smallest of the hydroelectric plants 
of this company. It was installed in 
August, 1904, and is located forty-six 
miles from Los Angeles, being used to 
transmit power to Colton substation, 
over a 11,000-volt transmission line. 
The capacity of this plant is 500 kilo- 
watts, which is furnished by two Gen- 
eral Electric, 250-kilowatt, three-phase, 


11,000-volt generators, operating at 375 
revolutions per minute. 
483 feet. 
wheel having eighteen buckets. Two 
exciters, separately driven, furnish field 


current. 


The head is 
Pelton wheels are used, each 


DWELLINGS AND ACCOMMODATIONS FOR 
EMPLOYEES. 
The importance of first-class accom- 


modations for operators, and workmen, 


BY W. B. GUMP. 


in connection with hydroelectric plants, 
as in other plants, is not always ap- 
preciated. In the case of the Southern 
California Edison Company this matter 
has been carefully considered, and those 
having occasion to visit those plants 
will find this statement corroborated. 
Visitors to these plants are cared for, 
as is the weary traveler who must final- 
ly turn to a resting place in the midst 
of his journeys. 


FIG. 11.—LYTLE CREEK STATION. 


Each power plant is so situated that 
the topography, and the environment 
as well, favor the planting of trees, 
shrubs, and the beautifying of lawns 
and gardens. In this way, the men are 
something more than machines, and 
they soon demonstrate their apprecia- 
tion of the treatment received by re- 


turning creditable work in which the 


element of personal interest has a lead- 


ing place. Upon questioning the fam- 
ilies of these men one will find that 
they live a peaceable and contented 
life, though more secluded than would 
be desired by some. 
THE KERN RIVER NO. 1 PLANT. 

The foregoing description has em- 
braced the hydroelectric generating 
equipment of the Edison Company’s 
system, with the exception of one plant, 
the largest of the system. This is 


known as Kern River No. 1, being the 
latest acquisition, and possessing certain 
characteristics not found in other 
plants, a detailed description of its 


principal features will therefore be 


justified. 

The Kern River project comprises 
the development of power in Kern 
County, at a point in the Kern River 
about a half mile below Democrat 


ee 
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Springs. From this point water is di- 
verted to a water-conducting system, 
embracing flumes and tunnels to the 
extent of eight miles. At a point just 
Opposite the intake of the Bakersfield 
Power, Transit & Light Company, and 
at an elevation approximately of 900 
feet, water from the flume line is let 
into a forebay from which a pipe line 
conducts it to the plant situated in 
the cahyon below. The discharge water 
leaves the plant at a point just above 
the Bakersfield Company’s intake, so as 
not to interfere with the latter in any 
way. l 
HEAD WORKS. 

The head works of the Kern River 
project consist essentially of a divert- 
ing dam and intake, Fig. 14. The tun- 
nel is widened at the intake for two 
reasons: to accommodate the screen 
area required, and also to prevent the 
contraction of the water entering the 
tunnel. The head-gates are operated 
by means of hydraulic cylinders. 

There is a sluicing tunnel used to ex- 
pel silt and sand which collects above 
the.dam. The portion of water just 
above the dam is, in a sense, a settling 
basin, and should be as free from sedi- 
ment as possible before entering the 
conducting system. 

The entrance to the tunnel is pro- 
vided with a heavy grizzly, consisting 
of seventy-pound T-rails. This insures 
the tunnel against any accumulation of 
branches, sticks or other floating debris 
large enough to do harm at the forebay. 

There are in all nineteen gravity tun- 
nels. The design of tunnel section is a 
compromise between that most efficient 
for the highest velocity for minimum 
slope, and that best adapted to sup- 
port decomposed granite, and other 
loose formation. Its section in the 
rough was made nine feet in width by 
seven and one-half in height, from bot- 
tom to spring line of the arch. A Hn- 
ing of concrete six inches thick was 
applied, having a net section eight feet 
wide by seven feet high. 

The grade of the tunnels is 7.92 feet 
per mile, with the object of carrying 
water to a depth of six and one-half 
feet. The area of cross-section is fifty- 
two square feet, the wet perimeter 
twenty-one feet, and the mean hy- 
draulic radius 2.5 feet. With an as- 
sumed coefficient of roughness of 0.012 
as applied to Kutter’s formula, the 
discharge becomes approximately 470 
eubic feet per second. 
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The arching of the tunnel was nec- 
essary only where the earth above need- 
ed rigid support. Less than fifteen per 
cent of the tunnel work required arch- 
ing. 

TIMBER FLUMES. 

In planning wooden flumes the inten- 

tion was to avoid, or at least minimize, 
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per Virens, which grows in swamps in 
Northern California west of the Coast 
Range. The frame work for support- 
ting the flume box is of Oregon pine, 
and is so designed that no part of it 
becomes exposed to the earth or to 
drippings from the flume, should it 
spring a leak. In this way the life of 


FIG. 13.—INTERIOR OF KERN RIVER PLANT. 


the flumes spanning ravines. A few 
of these were necessary, however, in 
order to shorten the water conductor. 
These tlumes (Fig. 12) are in all cases 
placed upon concrete foundations, and 
are designed with a factor of safety 
which should give them a life of from 
thirty to forty years. The flume box 
is of three-inch redwood planks ob- 
tained from butt ends of Sequoia Sem- 


the supporting frame is greatly i 
creased. As for the redwood flume it- 
self, nothing is lacking which could 
make it more permanent. A great 
many vears of service of similar flumes 
has shown that redwood is practically 
indestructible, as far as rotting and 
deterioration is concerned. 

Between tunnels No. 6 and No. 7 the 
flume is constructed of structural steel 
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and concrete. 


concrete piers. 


plastered with concrete. 


FIG. 14.—DIVERTING DAM AND INTAKE. 


than the wood construction is more 
permanent. 
THE PRESSURE MAIN. 
The pressure pipe is constructed of 
steel, and is nine feet in diameter at 


the forebay, tapering to six and one- 
half feet at a distance of twenty feet 


FIG. 16.—FORTY-EIGHT-HORSE TEAM TRANSPORTING 


The entire structure is 
carried upon I-beams, which rest upon 
The construction of 
this flume consists of expanded meta] 
held in place by the frame work, and 
It is of a sec- 


tangular section, and while more costly 
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inches. 


pipes are connected, are as follows: 
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These diameters were graduated to 
make the velocity uniform for all 
wheels. Tapers were fitted as follows: 


1 Taper 7.5 feet diameter to 5.25 
“ 4.25 


5.25" : 
i) 4.75 4 (23 
te 4.25 te té 
“o 375 o" i 
06 3.00 66 sé 


MACHIN- 


ERY TO KERN RIVER PLANT. 


from the nine-foot end. The tunnel for 
this pipe was driven with a circular 
section nine feet in diameter. A plank 
spillway extends from the forebay to 
the canyon below, to a point up stream, 
a little beyond the power house. 

The low end of the pressure pipe 
proper is five and one-fourth feet where 
it enters the header from which the 
nozzles are fed. This section is 
constructed of one-and-one-cighth-inch 
steel plate, butt riveted, the entire pipe 
being designed to stand without ex- 
ternal support. The pipe tapers from 


five and one-fourth feet to twenty-eight 


The branch pipes are connected to 
the leader by means of Y-connections. 
In each branch pipe leading to a noz- 
zle there are two twenty-eight-inch 
valves; one outside the power house, 
and the other inside. Figs. 15, 16 and 
17 give some idea of the appearance 
of the power plant and the topography 
of the site. 

WATER WHEELS. 

There are two water wheels directly 
connected to each generator. The ef- 
fective head is 875 feet, and the nozzle 
stream is seven and one-fourth inches 
Each pair of wheels is 


in diameter. 


The tapers on the lower end of 
the pressure pipe, to which branch 


4% feet pipe 
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rated at 10,750 mechanical horsepower 
to be delivered to the shaft. Each 
wheel contains eighteen bronze buckets, 
twenty-seven and one-half inches wide, 
which drive the wheels at a speed of 
250 revolutions per minute. 

The moment of inertia of the revolv- 


FIG. 15.—KERN RIVER PLANT, LOOKING DOWN STREAM. 


ing element is 1,800,000 foot-(squared)- 
pounds, by means of which regulation 
at 100 per cent load variation is ob- 
feet diameter, 20 feet long 


“ 4.75 10 

46 66 10 se b 
Y) 3.75 rr és 10 ry “ 
‘6 3.00 ro “u 10 ‘6 u 
“u 2.33 . t 10 u“ rv} 


_ FIG. 17.—KERN RIVER PLANT, AS SEEN FROM THE FORE BAY. 


tained within eight per cent, under 
fifty per cent overload, and less than 
five and one-third per cent under nor- 
mal load. 
GOVERNORS. 

Each pair of wheels is regulated by 
a self-contained oil-actuated Escher- 
Wyss governor. These governors have 
their pumps immersed in the oil reser- 
voir. Governing is accomplished by 
deflecting the nozzle, without altering 
the shape of the stream at the opening. 
The nozzle is bifureated, so as to coun- 


side thrust and an immense 


teract 
The nozzle 


strain at the ball joint. 
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stream is seven and one-fourth inches 
in diameter and discharges from a ten- 
and-three-eighths-inch opening. 

MAIN BEARINGS. 

. The generators are each carried on 
two sixteen-inch by forty-eight-inch 
babbitted bearings, each fitted with six 
oil rings for flooding the bearings from 
the cellars contained in the pedestals. 
The oil is cooled by means of water- cool. 
ing coils carried within. 

GENERATORS. 

Fach of the four generators is of the 
stationary-armature type, rated at 
5,000 kilowatts, and having an overload 
capacity of fifty per cent for. two hours. 
The armature is bar wound for 2,300 
volts normal potential, at a frequency 
of fifty cycles. 

_ EXCITERS. 

There are two exciters rated at 225 
kilowatts. These are flat-compounded 
to give 125 volts at a speed of 430 revo- 
lutions per minute. 

TRANSFORMERS. 

There are thirteen single-phase trans- 
formers, each rated at 1,667 kilowatts. 
Thus, one of these is used as a reserve, 
and stands ready to be interchanged 
with any of the others, there being four 
groups of three each. The transform- 
ers are of the oil-filled, oil-circulating 
type, contained in boiler-shell casings. 


They are installed in alcoves just off. 


the generator room, into which the 
high-tension leads extend. The oil 
within these transformers has natural 
circulation to a receiving drum, from 
which it is forced by pumping into 
coolers placed in the tail race. The 
general construction of the coolers re- 
sembles that of a surface condenser, of 
the evaporative type. 

These transformers receive energy at 
2,300 volts, and transmit it to the line 
at 75,000 volts. Taps are also provided 
for 56,250 volts and 37,500 volts, re- 
spectively. Their primaries are delta 
and their secondaries star-connected. 
The practice of grounding the neutral 
has been carried on throughout the 
company’s system. 

HIGH-TENSION WIRING. 

The leads from the generators are 
carried in duets to the 2,300-volt oil- 
switches, which are located in the base- 
ment. The secondary, or high-tension 
wiring, is carried in compartments, ac- 
cording to standard practice. 

Observing the wiring diagram (Fig. 
18) it will be seen that there are but 
two busses: one low-tension, and one 
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high-tension. These may be sectional- 

ized so that the load may be separated 

between individual machines. 
SWITCHBOARD EQUIPMENT. 

The switchboard is located on a gal- 
lery overlooking the central portion of 
the plant (Fig. 13). Instruments used 
are: three indicating ammeters, one in- 


dicating voltmeter, one curve-tracing 
wattmeter, 


one recording watt-hour 
meter, one curve-tracing voltmeter, 
and one curve-tracing ammeter, for 
each generator panel respectively. 
There are eleven panels, of which six 
are located near the front of the gal- 
lery. The generator field panels, and 
totalizing panels, are located at the 
rear and facing in opposite direction. 
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canyons, the stringing of line conduct- 
ors is very difficult, and at such points 
there are three three-phase lines; that 
is, nine conductors, instead of six, af- 
fording a reserve section. 

It was originally intended that these 
towers were to take the transmission 
line from the plant proposed for a fu- 
ture development, and the towers were 
designed accordingly. Emergencies of 
a varied sort have shown that a second 
line adds to the service to an extent 
which warrants the use of the entire 
tower. 

The insulators are of the triple-petti- 
coat, gray-porcelain type, supported 
on iron pins, and weighing when as- 
sembled about fifty pounds each with. 


T 
sl 


Gen. No.l 


FIG. 18.—WIRING DIAGRAM OF KERN RIVER STATION NO. 1. 


The generator field rheostats are hand 
operated by means of gearing. A fifty- 
ton electric crane spans the generator 
room. 

TRANSMISSION LINE. 

The transmission line is carried on 
steel towers, of which there are 1,013. 
These range in height from forty to six- 
ty feet. The total length of line is 117 
miles, making the average span 700 
feet. The conductors are of No. 0000 
copper, which is made up of seven 
strands. Spacing between conductors 
is six feet. 

There are two three-phase lines ex- 
tending to Los Angeles, both of these 
lines sharing the load under normal 
conditions. At several places in the 


out the pin. One of these insulators 
measures eighteen inches across the up- 
per petticoat. The transmission line 
is intercepted at three points by switch- 
ing stations; one at Tejon, one at Cas- 
taic, and one at Fernando (Fig. 19). 
By means of these switching stations 
any portion of the line may be cut out 
of service, and a reserve section of line 
substituted. It should be stated here 
that no transpositions are made on this 
line. The Kern River transmission ter- 
minates at Los Angeles (Fig. 20), where 
it feeds into steam station No. 3, to be 
described later. | 
THE TELEPHONE LINE. 

A telephone line extends the full 

length of the transmission system, beng 
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supported on the steel towers. The 
telephone line is transposed at every 
tower. Considerable difficulty was ex- 
perienced in balancing the telephone 
system, and the scheme adopted was to 
install 2,000 110-volt transformers, con- 
necting the high-tension side across the 
line at each instrument and grounding 
this coil at its middle point. The tele- 
phone line is sectionalized and is pro- 
vided with switches, so that if any sec- 


FIG. 19.—SWITCHNG STATION AT SAN FERNANDO. 


tion is out, the instrument at the next 
section is protected by the interposition 
of a balancing transformer. That is, a 
section cannot be disconnected without 
switching a transformer into its proper 
position with the telephone instrument 
being used. The construction of the 
switch is simply that of a blade which 
recedes from one clip and enters into 
another connecting the transformer in- 
to the telephone circuit, as above men- 
tioned. 

It may be stated here that most of 
the interruptions on the transmission 
line have been caused by large birds. 
In a few cases the line conductors have 


am « 


(ea te SS 


been burned off, and service temporar- 
ily crippled, Everything considered, 
this line has given good service, and has 
been very reliable. 
(1'o be continued.) 
ee oe aes 


Car Battery Company to Liquidate. 
The Hopedale Electric Company, of 


Boston, Mass., which nearly a score of . 


years ago operated street cars by 
electric storage batteries, is to liqui- 


date its affairs and distribute among 
its eighty-four stockholders the $40,- 
000 in its treasury. 

In 1892 the Milford & Hopedale 
Electric Railroad was operating cars 
by the Usher storage battery. It was 
purchased by Edwin H. Abbott of 
Boston and others, who planned to op- 
erate a line between Boston and Cam- 
bridge. 

Later the owners of the Brush Stor- 
age Battery, afterwards the Electric 
Storage Battery Company, began suit 
against the Hopedale company, and the 
litigation on patent rights dragged for 


some time. 
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Commercial Section, National Electric 
| Light Association. 

The climax of the nation-wide cam- 
paign for new members which is being 
waged by the Commercial Section of 
the National Electric Light Association 
will take place on Monday evening, 
June 1, at the Hotel Martinique, New 
York City, where a banquet will be 
tendered by George Williams and J. 
Robert Crouse to all who have had a 


a 
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FIG. 29.—-75.000-VOLT STEEL TOWERS NEAR LOS ANGELES. 


part in this campaign. The main fea- 
ture of the banquet will be the pre- 
sentation of the sterling-silver loving- 
cup donated by Mr. Crouse to the per- 
son who succeeds in securing the larg- 
est number of new members. 

It is announced that this con- 
test for the cup will not cease until 
midnight of May 31. Each contestant’s 
name, together with the number of 
members he has secured, will be posted 
in good readable type at one end of the 
banquet hall. All the eommitteemen 
of the Commercial Section have been 
enrolled er oficio as participants in the 
eup contest. 
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EFFECT UPON VOLTAGE OF AN 
ASYMMETRICAL ARRANGE- 
MENT OF CONDUCTORS. 


BY CASSIUS M. DAVIS. 


If the conductors of a three-phase 
transmission line are not symmetrically 
arranged, that is, at the vertices of an 
equilateral triangle, the individual in- 
ductances, and hence the induced elec- 
tromotive forces, will be unequal. This 
causes an Inequality of voltages between 
the lines at the receiving end. It is for 
the purpose of determining the magni- 
tude of this inequality that the follow- 
ing calculation is made. 

Assume the conductors 1, 2 and 3, 
separated by distances D,. D, and D, 


FIG. 1. 


(Fig. 1), carrying the three-phase cur- 
rents 

4,=LIsn27ft 

t, = I sin (27ft—27/3) 
and 

l, = I sin (27 ft— 47/3) 

At any instant 

i = — t, — 1, 

The inductance of conductor 1 is made 
up of two components, one due to the 
flux between conductors 1 and 2 and 
caused by, and interlinked with, that 
component of 2, which returns over con- 
ductor 2, or 7,, and the other due to the 
flux between conductors 1 and 3 caused 
by, and interlinked with, that compo- 
nent of i, which returns over conductor 
3, or ù. Call these two components L, 
and L,. They induce in conductor 
1 two electromotive forces, e,’ and e,’, 
caused by the cutting of the flux sur- 
rounding conductor 1. They are: 


; di. 

ê: = L G 
and 

é, = L; as 


Substituting for L, and L, their values, 
ro/2* f and z,/2*f and differentiating 
the above equation for ¿and 1,, we get 

e, = — T, I cos (2* f t —2*/3) 
and 

e, = — T, I cos (2 " f t — 4 7/3) 

The total electromotive force induced 
in conductor 1 is the sum of e,’ and e,’, 
or, 

e, = I [—rz, cos (2 " f t— 2 1/3) — z, 

cos (2™ft—4*/3)] 
Expanding and putting 27 ft = 4, 


Xo + X3 Xe XB O 


Similarly, by rotating the values of 
i, t, and t, 
Xs+ X) X3—~-X1.°-> o 
—p COS p — mT 3 NN $) 


es = I (237 cos ss i 3 sin $) 

Let the corresponding vector quanti- 
ties be E,, E, and E,. 

The induced electromotive forces thus 
consist of two components, one in quad- 
rature with J, the electromotive force of 
self-induction, and one in phase with Z, 
the electromotive force of mutual induc- 
tion. The component in phase with I 
may be positive or negative, depending 
upon the relative values of the react- 
ances; its value, however, is small, since 
it is the difference of two nearly equal 
quantities, but it cannot always be 
neglected. 

Where the conductors of a three-phase 
line are placed at the vertices of an equi- 
lateral triangle no unbalancing occurs, 
since 2,, T, and x, are equal to each 
other, hence ¢,, ea and e, are equal to 
each other, and the only effect is a slight 
difference of phase between the ends of 
the hne. In this ease the term repre- 
senting mutual induction is zero. 

Fig. 2 gives the vector diagram. 
EEE, are the three sides of an equi- 
lateral triangle representing the delta 
voltages at the generator on a balanced 
line. J is the current in one conductor 
bearing a certain phase relation, 9%, to 
the voltage producing it. The induced 
electromotive force in conductor 1 is E,, 
made up of the power component Em 
(mutual induction), and the reactive 
component E, (self-induction). Simi- 
larly the induced electromotive forces in 
the other conductors are E, and E,. 
These when added to the vectors E, dis- 
tort the diagram to a scalene triangle 


ég=1 
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whose sides are E’, E” and E”, and 
change the phase angle from 9% to 
0’, but this change of phase may not be 
the same in all of the three phases. The 
ratio E’ : E” :E”’ is a measure of the 
unbalancing of the line. 

It is inconvenient on some transmis- 
sion lines to place the conductors sym- 
metrically, as for instance when two cir- 
cuits are placed on the same towers. 
Lines have been constructed where the 
conductors are suspended one above the 
other in the same plane, or where they 
are placed at three corners of a square. 
A numerical problem is worked out 
under each case to show what inequality 
may exist. 

Assume a transmission line sixty miles 
long of number 00 B & S wire delivering 
200 amperes per conductor at a poten- 
tial of 63.000 volts delta at the gener- 


ator, and a frequency of sixty cycles. 
Assume in the first case that the conduct- 
ors are arranged at three corners of 
a square six feet on a side, Fig. 3. 
Thus D, = D, = 72 inches, and D, = 
V2 X 72 = 102 inches. 

Consider the electromotive force in- 
duced in conductor 1. L, = 0.1203 hen- 
ry and L, = 0.1269 henry, then 2, = 
27 fL, = 45.35 ohms and ag, = 47.84 
ohms. These give: 

e, = 200 (46.60 cos $ +- 1.25 sin 9). 

Since the component representing mu- 
tual induction is small compared to the 
other component, and since it affects the 
vector sum and the phases of the ìn- 
duced electromotive forces only slight- 
ly, it may be neglected, then 

€, = 9,320 cos ¢. 
The maximum value of the voltage of 
self-induction in conductor 1 is then, 
E, = 9,320 volts. 
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For conductor 2, L, = L, = 0.1203 
henry and 

e, = 200 (45.35 cos $) 
the sine term disappearing. The maxi- 
mum value is E, = 9,070 volts. 

In conductor 3, e, would have the same 
value as e,, but the sine term would be 
negative. This gives E, = 9,320 volts. 

These values applied to Fig. 2 with 
E, = 63,000 and , = 18 degrees give: 

E’ = 60,200, 
E” = 59,980 and 
E”” = 60,080 volts. 

The ratio of unbalancing is 60,- 
200 : 59,980 : 60,080=1 : 0.996 : 0.998. 
That is, the unbalancing is negligible. 

Take now the same transmission line, 
but with the conductors arranged as 
shown in Fig. 4. Here D, = D, = 72 
inches, and D, = 144 inches. 

For conductor 1, L, = 0.1203 henry 
and L, = 0.1342 henry, hence z, = 45.35 
ohms, x, = 90.60 ohms, and 


/ 
102" 72° 
J 
72° 
2 
FIG. 3. 


e, = 200 (47.98 cos $ + 5.25 sin $) 

Here a large part of the effect is due 
to mutual induction and so it has been 
considered in the calculations. Its ef- 
feet may be seen thus: neglecting mu- 
tual induction, the ratio of unbalancing 
comes out to be 1:0.985 :0.988, while the 
ratio actually is 1:0.961:0.979. The dif- 


ference arises from the fact that the . 
terms for mutual induction affect the 


phases of E., E, and E,, and a small 


change of phase may cause a considera- 


ble variation of E’, E” and E”’, espe- 
cially if two of the components of Em 


should have the same sign. 


The inductive drops are, maximum 


values: 
E, = 9,650. 
E, = 9,070, 
E, = 9,650. 


These values give: 
E’ = 61,350, 
E” = 58,950, 
E” = 60,100. 


ELECTRICAL REVIEW AND 


The ratio is 1:0.961:0.979 and the ef- 
fect of asymmetry is still negligible. 

Assume the extreme arrangement 
where D, = 10D, = 60 feet and D, = 
6 + 60 = 66 feet = 792 inches, as might 
be the case of a line having two overhead 
conductors with ground return. 

For conductor 1, L, = 0.1203 henry, 
L, = 0.1668 henry, giving z, = 45.35 
ohms and z, = 62.90 ohms. From these 

e, = 200 (54.12 cos $ -+ 8.77 sin $) 

E, = 10,960 volts. 

For conductor 2, L, =0.1203 henry, 
L, = 0.1644 henry, x, = 45.35 ohms, zT, 
= 62.00 ohms, and 

e, = 200 (53.67 cos $ — 8.32 sin $) 

E, = 10,860 volts. 

For conductor 3, L, = 0.1644 henry, 
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L, = 0.1668 henry, x, = 62.00 ohms, z, 
= 62.90 ohms, and 

e, = 200 (62.45 cos % — 0.45 sin $) 

E, = 12,490 volts. 

Solving the triangle, 

E’ = 60,100, 

E” = 57,730, 

E’” =62,500 volts. 

The ratio is 0.962 : 0.924 : 1, or a 
maximum of only about eight per cent. 
This calculation includes the effect of 
mutual induction; neglecting it gives: 

E’ = 60,050, 

E” = 59,200, 

E” = 60,900, 
with a ratio of 0.985 : 0.972 : 1. Itis 
seen in this case that most of the unbal- 
ancing is caused by the effect of mutual 
induction. 

The inequality of star voltages may 
be greater or less than that of delta 
voltages. The following are the values 
for each case as given above. Conductors 
at the corners of a square: 
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E’ = 34,610, 

E” = 34,720, 

E”” = 34,720, 
and the ratio is 0.997 : 1 :1. 

Conductors suspended in the same 
plane, D, = D, : 

E’ = 35,700, 

E” = 34,720, 

E” = 33,620, 
the ratio is 1 : 0.973 : 0.943. 

Same arrangement but D, = 10 D, : 

E’ = 36,400, 

E” = 32,880, 

E” = 34,800, 
ratio 1 : 0.930 : 0.983. 

From this discussion it is evident that 
only a small distortion of line voltage is 
produced by an asymmetrical arrange- 
ment of conductors. Thus it would seem 
that a very few transpositions of the 
line wires would reduce the inequali- 
ties to almost nothing. 

Capacity has not been considered here. 
It causes an unbalancing but probably 
of less magnitude than that caused by 
inductance, since capacity causes an un- 
balancing of currents in the conductors 
and any inequality of voltages would 
arise as a secondary effect due to un- 
equal currents. 

—_—_—_—~~--—_______ 

Lighting Troubles in Toledo, Ohio. 

The city of Toledo, O., is said to be 
at present facing a crisis in the matter 
of lighting and has in prospect con- 
tinued litigation with the possible 
cutting off of electrie service from 
6,000 residences. 

The lighting franchises held by the 
Toledo Railways & Light Company 
will expire during the coming sum- 
mer, and an effort will be made to 
secure a reduction in the present rates, 
which effort is being resisted by the 
company on the ground that it is now 
furnishing current as low as is con- 
sistent with good business, and that to 
meet the demands made upon it would 
mean a practical confiscation of its 
property. 

The present rate charged is nine 
cents per kilowatt-hour with a ten-per- 
cent discount and a minimum monthly 
charge of $1. At a recent meeting of the 
city council committee a sehedule of 
six cents per kilowatt-hour was adopt- 
ed, with a discount if paid within ten 
days of receipt of bill, and a minimum 
charge of fifty cents per month, thus 
reducing residence lighting to five 
eents per kilowatt-hour. The report > 
was unanimously adopted by the com- 


638 


mittee. The company promptly noti- 
fied the committee that it positively 
would not accept the rate, and sug- 
gested a commission of engineers to 
examine the company’s books for a 
basis of negotiations. Notice was also 
given that if the council should ratify 
the report of the committee the com- 
pany will bring suit to enjoin the city 
from putting the rate into effect on the 
ground that it is confiscatory. The 
company asserts that it is losing money 
on the nine-cent customers now, and 
that rather than furnish current 
cheaper it would discontinue this ser- 
vice. 

Toledo was one of the first cities to 
adopt the underground system, and the 
down town streets are exceptionally 
free from aerial wires. When im- 
provements now planned are complet- 
ed the Toledo Railways & Light Com- 
pany will have a circuit capable of 
earrying 13,000 volts. It has between 
five and six miles of mains and 
seventy-two miles of cables. It has 
the sixth largest underground conduit 
system in the United States, and is one 
of the few cities fully equipped with 


magnetite street lamps. 
— e 


Electric Car Dealers in New York 
Form New Association. 

The New York city dealers in elec- 
tric automobiles, accessories, and rep- 
resentatives of central station compan- 
ies, have formed the Electric Auto- 
mobile Dealers’ Association. Organiz- 
ation was completed at a meeting held 
on March 25 at the sales rooms of the 
Rauch & Lang Electric Carriage Com- 
pany in New York. This local organiz- 
ation is not connected with the Electri- 
cal Vehicle Association of America, al- 
though the membership of both organ- 
izations in similar in many respects. 
The constitution states: ‘‘The object of 
this association shall be to promote the 
adoption and use of electric vehicles in 
Greater New York.” The following of- 
ficers were elected: 

President, Alfred Weatherby, of the 
Anderson Carriage Company, Detroit. 

Vice-president, Harvey Robinson, of 
the New York Edison Company. 

Secretary, C. Y. Kenworthy, of the 
Rauch & Lang Electric Carriage Com- 
pany. 

Directors: R. R. Clayton, of the 
Studebaker Automobile Company; N. 
Platt, of the Baker Electric Vehicle 
Company; W. S. Brown, of the Bailey 
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Electric Carriage Company; A. W. 
Blanchard, Jr., of the Waverley Com- 
pany, and C. E. Humphrey, of the 
Woods Motor Vehicle Company. 

Those in attendance at the first meet- 
ing were: N. Platt, of the Baker Elec- 
trie Vehicle Company; Alfred Weath- 
erby, of the Anderson Carriage Com- 
pany; Hugo Tollner, Brooklyn; A. H. 
Ackerman of the United States Light 
and Heating Company; Mr. Higgins, of 
the Anderson’ Carriage Company ; Har- 
vey Robinson, of the New York Edison 
Company; Mr. Hawley, of the United 
Electric Light & Power Company; G. 
L. Chandler of the Willard Storage Bat- 
tery Company; W. A. Kundson of the 
Electric Storage Battery Company; W. 
G. Brown, of S. R. Bailey & Company ; 
W. G. Bee, of the Edison Storage Bat- 
tery Company; W. S. Leggett, of the 
General Electric Company; E. `W. Ben- 
ham, of B. F. Goodrich Company; H. 
L. Davisson, of the Edison Storage Bat- 
tery Company; C. E. Watrous of the 
Cutler-Hammer Manufacturing Com- 
pany; John H. Barker, of Diehl Manu- 
facturing Company; W. L. Thompson, 
of Philadelphia Storage Battery Com- 
pany; Alexander C. MacIntosh, of Stu- 
debaker Brothers Company of New 
York; Harry R. Stokes, of New York 
& Queens Electric Light and Power 
Company; W. G. Lange, of Goodyear 
Rubber Tire Company; W. B. Stough- 
ton, of United Electric Light & Power 
Company; C. A. Gilbert, of United 
States Tire Company; Chas. M. Kohn, 
of Rauch & Lang Carriage Company; 
and C. Y. Kenworthy, of Rauch & Lang 
Carriage Company. 

Speaking of the purposes of the or- 
ganization, Secretary Kenworthy out- 
lined a course of campaign which, if 
carried out, will probably make things 
lively in the field of electric vehicles. 
The association will wage a campaign 
of education with automobile buyers, 
having as its specific aim the proving 
of the electric as a better and more 
economical vehicle for a pleasure car 
than the gasoline-driven car. 

‘*People don’t realize the points of 
superiority in an electric car,” he said. 
“We all boom our own ears on their 
peculiar features of preference, but in 
all of them there is much in common 
that buyers are not made familiar with. 
For instance, it is not generally known 
by buyers that today the electric car 
can work, on a single charging of the 
batteries, from 70 to 150 miles, that it 
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is cheaper than gasoline (not costing 
above one-half to one cent a mile for 
power). Then, again, anyone can drive 
an electric car after an hour’s teaching, 
woman or child not excepted. The car 
has no expense when not running, is 
not liable to freeze up in cold weather, 
has no cranking and no complicated ma- 
chinery to adjust, no clutches, or spark 
plugs, or radiators to care for. It has 
its own lights, it occupies smaller space 
in the garage and saves almost fifty 
per cent in the salary of a chauffeur. 
Electric cars can ride on cushion tires 
of solid rubber, which in a gas car 
would be impracticable, and can get 
twice the mileage on a set of tires.” 
—_ + —___—_ 
Electrical Exports for February. 
The Bureau of Statistics of the De- 
partment of Commerce and Labor, 
Washington, D. C., has completed its 
monthly summary of the imports and 
exports of the United States for the 
month of February, 1911. From this 
source the following facts relative to 
the electrical exports are derived. 
The figures for February show 4 
falling off, both as to electrical appl 
ances and electrical machinery, com- 
pared with the preceding month. This 
doubtless is largely due to the short- 
ness of the month and in all likelihood 
does not represent any prolonged set- 
back. As compared with the corre- 
sponding period of a year ago the to- 
tals for February show a gratifying 
gain of over fifty per cent, both as to 
appliances and machinery exports, thus 
indicating the strong trend of the elec- 
trical exports at the present time. 
Comparative monthly data as to elec- 
trical exports are given below: 


Electrical Electrical 
Month. Appliances. Machinery. Total, 
February, 1911. oe 714 = $551,885 $l 491,500 
February, 1910... 607,359 331,136 938,439 
January, 1911. 965,936 687,536 1,653,41 


A list of the principal countries to 
which electrical products were sent last 
February, together with the value of 


these shipments, is as follows: 


Electrical Electrical 


Exported to— sear Machinery 
United Kingdom ........... $ 32,170 0 
Canada ......:.ce ec. cscs ese. 268,288 i 
MEXICO 4:4 04:44 esc ohes eee eed 85,551 a 
CUDA: Sea Ea 42,274 30i ; 
BF FAZIL cen eet drew ate es 187,730 Af or 
Rest of South America...... 191,030 a0 ids 
Japan wiaxseenseedews sous Hae 71,316 109,0% 

—eo 


Kites for Wireless Antenna. 

It is reported from San Francisco 
that by supporting antenna from kites 
at a height of 1,500 feet, signals could 
be received from sending stations M 
Japan and on the Atlantic Coast. Japan 
is nearly 5,000 miles distant. 
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TRANSPORTATION FACILITIES OF 
THE ILLINOIS TUNNEL. 


ADDRESS BEFORE THE CHICAGO ELECTRIC 
| CLUB. 


Some interesting statistics relative to 
the operation, transportation facilities 
and engineering features of the Illinois 
tunnel system, which underlies the 
greater portion of the down-town busi- 
ness district of Chicago, were pre- 
sented by W. E. Worth, superintendent 
of the company, in an address before 
the Chicago Electric Club on Mareh 22. 

The Illinois Tunnel Company’s sys- 
tem comprises approximately sixty-two 
miles of track, which is all located in 
what is commonly termed the loop dis- 
trict of Chicago. Tracks are laid under 
practically every principal street in 
this district and the company has sta- 
tions at many of the important build- 
ings in the city. 

One of the most important functions 
of the tunnel service is the removal of 
excavations from buildings under con- 
struction. The speaker cited several in- 
stances in which all excavations for 
new caissons had been made under an 
old building before it had been torn 
down preparatory to rebuilding. 

All excavated matter is transported to 
the company’s disposal station along- 
side the Chicago River, where by means 
of electrically operated conveyors the 
earth is removed from the cars, raised 
to the water level and dumped into 
scows to be shipped and dumped into 
Lake Michigan. 

Transportation of coal is another im- 
portant feature of the company’s serv- 
ice. The tunnel system is connected with 
a large number of power plants in its 
district to which it supplies coal and 
removes cinders. The cinders are dis- 
posed of in the same way as excava- 
ted material. l 

The transportation facilities as re- 
gards general freight were explained as 
being exceptionally good, the system 
being connected with every railroad en- 
tering Chicago, save one. There are 
four public receiving stations where 
freight is accepted for transportation to 
the railroad stations. 

The tunnels are about forty-five feet 
below the street level. The dimensions 
of the bore are 6 feet wide by 7 feet 6 
inches high. The cars, which are made 
up into trains of ten cars, are 13 feet 
long by 4 feet wide. The motor cars 


now used for regular service are 
equipped with two twenty-five-horse- 
power motors. All current is pur- 
chased from the Commonwealth Edison 
Company and is supplied at 250 volts, 
direct current. The trolley system of 
operation is employed. 

In reply to a question as to the venti- 
lation Mr. Worth said that the system 
was equipped with eighty or ninety 
open-air shafts which furnish the requi- 
site draft. The average temperature in 
the tunnels the year round is fifty-five 
degrees. Regarding switching Mr. 
Worth described the system employed, 
which is a combination automatic-elec- 
tric method, invented by a member of 
the company. 

Following the address brief remarks 
were made by W. N. Matthews, H. M. 
Wilson and V. Crawford. 

eo 
Changes in New York Electrical Rules. 

The Department of Water Supply, 
Gas and Electricity of the city of New 
York announces the following modifica- 
tions of rules heretofore promulgated, 
to become effective April 1, 1911: 

Rule 12-h, relating to wires on pole 
lines—In the fiftn paragraph substi- 
tute for 

The former must be inclosed in a ground- 


ed metallic covering and be suitably pro- 
tected against mechanical injury, 


the following: 

The former must either be inclosed in a 
grounded metallic covering or be provided 
with special insulation approved for this lo- 
cation. 

Rule 12-h, sixth paragraph.—Change 
the first sentence to read as follows: 

Mast arms and other conducting fixtures 
or rigging must be grounded unless provided 
with insulation specially approved for these 
appliances. 

Rule 12-A-f, relating to guy wires. 


Add at the end of the paragraph the 


following: 
‘Anchor guys may be authorized under 
special permission in writing, given in ad- 


vance. 
Rule 12-D-b, relating to wires within 


structure of sign.—Omit all after the 


word ‘‘covered.’’ 
Rule 12-C-a.—Omit the second sen- 


tence relating to services carried through 


party walls. 
Rule 15-d, relating to underground 


services.—Change paragraph to read as 


follows: 

No underground service from a subway 
to a building, and no service from a private 
generating plant, shall supply more than 
one building until the plans in connection 
with such supply have received the written 
approval of the Inspection Department hav- 
ing jurisdiction. Where one or more build- 
ings are supplied from another, the con- 
ductors are to be carried outside the build- 
ings. Conductors carried under two inches 


639 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


of concrete under a building or buried back 
of two inches of concrete or brick within a 
wall are considered as lying outside the 


building. l 
Rule 21-d, relating to encrgy per cir- 
cuit—Insert in parenthesis after the 


words ‘‘660 watts” the following: 
or twelve sockets or receptacles, 
and after the words ‘‘1,320 watts. `` 
or twenty-four sockets or receptacles. 
Rule 22-b, relating lo position of knife 
switches.—Add the following clause at 


the end of the paragraph: 

Or if the throw be vertical a locking de- 
vice must be provided at the hinge, so con- 
structed as to insure the blades remaining 
in the open position when so set. 

Rule 24-c, relating to fished work.— 


Add the following sentence at the end of 
the paragraph: 

-Attix wire or wire incased in continuous 
non-metallic flexible tubing must be used 


for fished work, which will be authorized 
only under special permission in writing, 


given in advance. 
Rule 24-1, relating to energy on mold- 

ing circutts—Change the words ‘660 

watts’’ to read ‘‘1,320 watts ( or 24 soek- 


ets or receptacles).’’ 
Rule 24-n, relating to covering of wire 
for conduit work.—Add the following 


clause at the end of the paragraph: 

and must be provided with a lead cov- 
ering at least one thirty-second of an inch 
in thickness if the conduit is installed in a 
damp place and is not water-tight. 


Rule 24-A-c, relating to armored ca- 
bles—Add the following as a third par- 
agraph: 

Ground wires must be run in a neat and 
workmanlike manner. If the piping system 


used for a ground is metered, an approved 
jumper must be carried around the meter. 


Rule 25-f, relating to interior condu- 
1ts.—Add the same paragraph as to Rule 
24-A-e. . 

Rule 25-A-d, relating to metal mold- 
ings.—Add as a third paragraph the 
same rule. 

Rule 28-e, relating to flexible cord.— 
Add the following sentence at the end 


of the paragraph: 
Departure from this rule, in the case of 


chain fixtures, may be authorized only un- 


der special permission in writing, given in 


advance. 
Rule 33-c, relating to emergency 


switch for car houses —Omit the words 
‘100 feet of’? in the seventh line, and 


omit the note. 
Rule 36, relating to transformers.— 


Add the following paragraph, to be 


known as ‘‘d’’: 


Transformers for special purposes, where 
neither primary nor secondary voltage ex- 
ceeds 550, if air cooled, may be permitted 
in buildings when so mounted that the case 
is kept at a distance of at least one foot 
from combustible material or separated 
therefrom by non-combustible, non-absorp- 
tive insulating material, such as slate, mar- 
ble or soap-stone. This will require a slab 
Or panel somewhat larger than the trans- 


former. 
Rule 49-A-e, relating to outlet bores. 
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—Add the following at the end of the 


second paragraph: 

Fixture studs, where not a part of the 
box, must be made of malleable iron. 

Rule 53-c, relating to enclosed fuscs. 
—Add to the italicized note the follow- 
ing paragraph: 

Owing to the difficulty of making proper 
inspection of the fusing where fuses of the 
cartridge type are used, it is strongly rec- 


ommended that this type be not employed 
where plug or link fuses may be installed. 


Rule 53-A-a, relating to tablet and 
panel boards.—After the word ‘‘board’”’ 
in second line of third paragraph, in- 
sert the following: 


Or where the board will be subject to 
moisture. 


Rule 64-A, relating to wireless tele- 
graph apparatus—Add the following 


paragraph, to be known as ‘‘e’’: 


Service for equipments of this class must 
not be supplied except through a one-to- 
one transformer or converter which has 
successfully withstood a breakdown test of 
alternating current at 10,000 volts between 
coils and between each coil and iron. 


Rule 65-A-b, relating to rheostats for 
moving-picture machincs.—Add the fol- 
lowing sentence at the end of the para- 
graph: 

Reactance coils, motor generators and 
similar substitutes for resistance coils must 
be considered as part of the moving-picture 
machines, and their location must receive 
the approval of this Department before in- 
stallation. 

Add a new paragraph to be known as 
65-A-}: 

The leads to the moving-picture machine 
and its rheostat or equivalent device must 
be protected by a plug cutout or by a knife- 
blade switch with open-link fuses, both in- 
closed in an approved cabinet with self- 
closing door. Cartridge fuses will not be 
permitted, 


Rule 66, relating to insulation resist- 
‘ance.—Change the paragraph preceding 
the table to read as follows: 


The wiring in any building must comply 
with the following requirements: 

The complete installation must have a 
resistance between conductors, and between 
all conductors and the ground (not includ- 
ing attachments, sockets, receptacles, etc.) 
not less than that given in the following ta- 
ble. 


kule 67, relating to soldering fluid.— 
Omit this rule. 


—_——_~o--- &—_____ 


A Ten Thousand-Volt Storage Battery. 

A storage battery of 4,800 cells and 
a pressure of 10,400 volts on open cir- 
cuit, was the subject of a paper re- 
cently read before the Röntgen Soci- 
ety of England. 

The cells described were contained 
in five cabinets which held 960 cella 
each, arranged in twenty-four blocks 
of forty cells each. Each cell consist- 
ed of a glass test tube four inches long 
and having a one-fourth-inch bore, and 
each set of forty cells was cast solid 
with paraffin wax into a wooden tray. 
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The battery was of the Plante type, 
and the plates, which were not pasted, 
were made of sheet lead cut off into 
strips in a machine similar to that 
used for trimming photographs. Each 
strip was further bent round a shaped 
piece of wood and pressed in a hand 
press, with the result that the lead 
Was given a corrugated form which 
was not so liable to deformation. These 
plates were put into the test tubes, 
with dilute sulphuric acid, and kept 
froin touching each other by aneans of 
celluloid separators. All the plates 
were originally treated in a forming 
battery before being transferred to the 
hattery proper. 

To avoid bubbling of the acid it was 
found best to charge the battery at 
a rate not exceeding ten milliamperes, 
and it was capable of discharging at a 
rate of 150 milliamperes or over for 
several minutes, which meant a dis- 
charge of one and one-half kilowatts. 
The internal resistance varied with the 
current between 3,000 and 4,000 ohms. 

With the full 10,000 volts between 
polished brass balls 12.5 millimeters in 
diameter, the current was found to 
jump some 2.5 millimeters, and the re- 
sulting are could be drawn out to a 
considerable length largely dependent 
on the amount of resistance in the cir- 
cuit and the consequent strength of 
current. That the current was often 
not entirely continuous was evidenced 
by the fact that the are made a whis- 
tling sound of very high periodicity. 
By connecting a Leyden jar across the 
are the latter was immediately con- 
verted into a series of discontinuous 
sparks, which, if the jar was of small 
capacity, followed one another very 
rapidly, making a musical note. 

The frequency increased by 
shortening the spark-gap, and de- 
creased by adding resistance to the cir- 
cuit. When eleven half-gallon jars 
were coupled in parallel, and some 
yards of wet string inserted into the 
circuit to obtain high resistance, the 
discharges took place at surprisingly 
regular intervals, ranging from = one 
second up to seven seconds. A Geissler 
tube, put between the battery and the 
jars, lighted up brilliantly with the 
rush of current at each discharge, the 
brightness diminishing as the current 
decreased. 

Mr. Swinton then imitated the elec- 
tro-eapillary effeet—so far unexplained, 
he stated—discovered by Lord Arm- 
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strong and later repeated with an in. 
duction coil. A glass vessel containing 
pure water was divided into two parts 
by an inner glass cell. This cell was — 
provided with an orifice, through whieh 
a thread of cotton was passed. When 
the current of 8,000 or 10,000 volts and 
5 milliamperes was turned on, the cot- 
ton thread moved in the direction of 
the negative current, rising vdsibly like 
a snake, while the water moved in the 
opposite direction. This was what 
Armstrong had observed. On addition 
of sulphuric acid to the water, electro- 
lvsis started, and the movement of the 
thread was much slower (Armstrong 
had not been able to observe it at all 
in this case), but the flow of the water 
was increased. 

Mr. Swinton then described the me- 
chanical effects on mill-wheels of mica 
or aluminum, which, as he had demon- 
strated in 1907, were rotated by Gold- 
stein’s canal rays with the intermittent 
discharges of an induction coil. This 
rotation took place when an intermit- 
tent spark passed between anode and 
cathode, no matter whether the tube 
was exhausted or not, or what the cur- 
rent direction. It would, therefore, ap- 
pear that the rotation was merely due 
to the air circulation, produced by th 
explosive sparks, and was not depend- 
ent on cathode or canal rays. With the 
continuous battery current, rotation did 
not set in until the exhaustion of the 
tube had been carried to the degree 
suitable for canal rays; the canal rays 
then observed did not differ in appear- 
ance from ordinary canal rays, and the 
mill-wheels, placed behind the cathode, 
rotated in the direction of the caval 
rays as in induction-coil experiments. 
With the mill-wheel in front of the 
cathode, the mica vanes turned in the 
direction of the cathode rays (away 
from the cathode), but the aluminum 
vanes turned in the opposite direction 
to the canal rays. The exhaustion had 
so far heen moderate. 

At very high exhaustion the phenom- 
enon changed. The mill-wheel was then 
entirely contained in the dark space; A 
mica wheel was seen also to rotate m 
the direction of the canal rays, but t0 
reverse when the vacuum fell- off. The 
aluminum wheel beeame, at the highest 
exhaustion, so highly electrified (pos 
tively) that it was lifted off its point 
by the clectrostatie attraction of the 
cathode; hence a rotation could not he 
observed. 
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LETTERS TO THE EDITOR. 
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Telegraph Repeaters. 


To the Editor: 
In the last paragraph of the article 


on ‘‘Telegraph Repeaters” in your is- 
sue of March 18, the writer observes 
that an error crept in in the fourth 
line, which reads ‘‘the wire A?’ A’ and 
the ground G.’’ This should have read 
“the wire A? and the ground G.” 
Rochester, N. Y. H. P. CLAUSEN. 


The Stretching of a Conductor by Its 
Current. 
To the Editor: 

In a recent article by Carl Hering on 
“The Stretching of a Conductor by its 
Current,” published in the Journal of 
the Franklin Institute and abstracted 
in your paper, the author, in his intro- 
ductory remarks, states that the text- 
books ‘‘do not teach anything about 
the forces in the conductor itself pro- 
duced by its own current.’’ However, 
the fundamental relations pertaining to 
the problem in question are clearly 
stated in the ‘‘usual treatises and text- 
’’ If we take the equation for 


books. 
the -electromotive forces in an in- 
ductive circuit 
4. gee tied & 5 (Li) 1 
€ r+ <7 (1) 


and multiply by the current we have 


the power equation 
= rit + iL Š +e (2) 


e bf 


Here 
e i represents the power supplied to 


the system, 
r i the power dissipated in the con- 
ductor as heat, 
i L (i/t) the power stored (rate of 
increase of magnetic energy). 
and i? (òL/t) the power converted 
(electrical power to mechanical power). 
But the power converted is the me- 
chanical force, F, times the speed 


ôs/ôt, where s represents distance. 
Therefore 
F == ¿i? ôL (3) 
6s 


That is, wherever a small displace- 
ment of any part of a conductor results 
in an increase of the self induction of 
the circuit there is a mechanical force, 
proportional to the square of the ceur- 
rent, tending to cause such a displace- 
ment. Equation (3) gives the mechan- 
ical force on any element of the con- 
ductor due to the current, in terms of 
the total current and the rate of in- 
crease of the total self inductance with 


respect to a displacement of the ele- 
ment in question. The force, of course, 
is in the direction for which °Z/%s is 
a maximum. The element considered 
may be of any size whatever from in- 
finitely small up to and including the 
full cross section and any fraction of 
the total length. 

From this it follows that under some 
conditions a current through a conduc- 
tor causes forces such as to require a 
tension in the conductor to maintain 
equilibrium, that is the forces tend to 
increase the length of the conductor. 
It also follows that under other condi- 
tions the forces are such as to tend to 
decrease the length of the conductor. 
Further, under most conditions the 
force on an element of the conductor 
near the surface is such as to tend to 
crowd it toward the center. 

For example, a conductor in the form 
of a circle of radius A and of circular 
cross-section of radius a has a self in- 


ductance 
Ledri [ tog 24 — 1.75] (4) 
This is the approximate formula of 

Kirchhoff which when differentiated 


gives 
bL A 5 
$a = — fr a (5) 
a a | [tog 4 — 075] (6) 


Multiplying (5) by 2? gives the total 
force acting on the conductor radial to 
its axis. This divided by the surface, 
4 7? 4 a, gives the force per unit area 


È 


pan (7) 


rta 

Here the minus sign signifies that the 
foree (which is not an external pres- 
sure) is towards the axis. 

Multiplying (6) by č gives the total 
force radial to the center of the circle, 
which when divided by 27 gives the 
tension 

ie if: log 84 — 1.5] (8) 

Neglecting the effect of the hystere- 
sis, equation (3) also gives the force, 
due to the current, between a conductor 
and a plece of soft iron placed in its 
neighborhood, or if there are several 
pieces of soft iron, the force between 
any one and the rest of the system. For 
example, the force on one of the prongs 
of an electrically driven tuning fork is 


ipo os 
Re os 


where È is the reluctance of the mag- 
netic circuit and n» is the number of 
turns in the winding. 
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If the system is of such a form that 
the rate of change of the self induc- 
tion with respect to displacements of 
the elements can be calculated it is 
seen ‘‘that when a conductor is re- 
moved from all other conductors or 
magnets” the fundamental relation be- 
tween electromotive force, current, re- 
sistance, self inductance and time; com- 
bined with a fundamental conception of 
mechanics enables one to determine the 
‘‘ pinch effect,’’ the tension or any other 
effect which is the result of mechan- 
ical forces on the elements of the con- 
ductor, due to the current. 

Of course, it is possible that a cur- 
rent in a conductor causes a mechan- 
ical force other than the electri-mag- 
netic and electrostatic forces, the for- 
mer only having been considered above. 
So far, however, no one has shown the 
presence of any such additional force. 

Washington, D. C. F. WENNER. 

e 
Engineering in War. 

At a joint meeting of the Chicago 
Section of the American Institute of 
Electrical Engineers and of the Elec- 
trical Section of the Western Society 
of Engineers, held in the Society’s 
rooms in the Monadnock Block, Chi- 
eago, Caryl D. Haskins, of the General 
Electric Company, presented a paper 
entitled ‘‘Engineering in War.’’ 

Mr. Haskins showed how the meth- 
ods of Warfare had undergone gradual 
evolution, so that instead of brute 
force there is more and more employ- 
ment of engineering tact and skill. 
War will come to an end when the en- 
gineering profession will make it so 
deadly, speedy and decisive that it 
will be out of the question as a means 
of settling international disputes. 
Meanwhile the science and art of war 
is a highly specialized work in which 
practically all branches of engineering 
are called on to take an active part. 
The present engineer corps in this 
country is too small. Mr. Haskins, 
therefore, made a strong plea for the 
organization of a volunteer corps 
among the leading engineers of the 
country to act as an advisory body in 
times of peace and as a very import- 
ant auxiliary in emergency. 

Among those who discussed Mr. 
Haskins’s paper were Chairman G. T. 


' Seely, Profs. W. F. M. Goss and Mor- 


gan Brooks, Colonel Green and Messrs. 
Abbott, Woodmansee, Postel, Sehu- 
chardt and Pomeroy. 
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 CENTRALSTATION PRACTICE 


í, Cransmisston~Interior Wirin Le 


EUROPEAN SWITCHBOARDS OF pole switch in the low-tension circuit. various compartments: and is actuated 


STEEL, IRON AND CON. These switches are operated from a by the long double arm shown near 
CRETE—II. single shaft which passes through the the bottom of the transformer panels, 


BY STEPHEN Q. HAYES. 


One of the most important plants 
installed by the Maschinen Fabrik 
Alioth is the Brusio Power Plant, com- 
prising a hydraulic generating station 
at Campocologno, on the Swiss side of 
the Italian boundary line and a step- 
up transforming station at Piattamala 
in Italy. These stations are connected 
together by means of a tunnel approx- 
imately 1,600 feet long containing two 
7,000-volt feeders, each of approx- 
imately 18,000 kilovolt-ampere capac- 
ity. These two stations together are 
known as the Brusio Plant. 

The generating station contains 
twelve hydroelectric turbine units, 
each of 3,000 kilovolt-ampere capacity 
and four exciter turbine sets. 

In the Piattamala transforming sta- 
tion, there are twenty-four 1,250-kilo- 
volt-ampere oil-insulated water-cooled 
single-phase transformers of Alioth 
make. These transformers are con- 


nected in groups of three for stepping eet ame eet EE | EE got 
up the voltage from approximately | T pna fam 


7,000 volts to approximately 50,000 
volts. These transformers are star- 
connected for both high tension and 
low tension, and the neutral points of 
both high-tension and low-tension stars 
are grounded through horn gaps. 

Fig. 16 shows the transformer con- 
trol panel and the general arrange- 
ment of the transformer switching de- 
vices, in the Piattamala station, where 
there are twenty-four 1,250-kilovolt- 
ampere transformers, 7,000 volts—50,- 
000 volts. Each group of trans- 
formers is provided with a cab- 
inet panel of the type indicated, 
containing three ammeters, operated 
from series transformers in the low- 
tension circuit, two single-phase relays 
and one operating handle that closes 
the three single-pole oil switches in the 
high-tension circuit, and the one three- 


FIG. 17.—BROWN-BOVERI CIRCUIT-BREAKERS IN BEZNAU PLANT. 
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engine-driven 
horse-power and turbo-generators of 
3,000 and 7,500 horsepower. 
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The overload relays, operated from 
series transformers in the low-tension 
circuit, trip out both the low-tension 
and high-tension oil switches. This 
seheme of operating the high-tension 
and low-tension transformer switches 
together has a good many points in 
its favor, but is not generally used in 
American practice. 

This Brusio plant is provided with a 
stepdown transformer station and 


ma 2 A u 


: > -Ft -> cam 2 i i 
sa ~ a 


FIG. 18.—SIEMENS-SCHUCKERT CIRCUIT-BREAKERS AT 


FIG. 20.--BROWN-BOVERI 


steam reserve plant at Castellanza with 


generators of 2,500 


Fig. 19 shows the way in which the 


Alioth Company combines the breakers 


on the low-tension and high-tension 
sides of a transformer’ bank in the 
Castellanza Station. The three-pole 
breaker on the right controls the low- 
tension end of the bank of transform- 
ers, while the single-pole breaker with 
three double breaks per pole on the 
left, with two other single-pole break- 
ers that do not appear in the illustra- 
tion, controls the high-tension circuit. 
All of these breakers are worked by 


LEIZERAN. 


CIRCUIT-BREAKERS IN PIEDIMULERA STATION. 


one common shaft that is operated by 
a long double-arm handle placed on 
the transformer panel. This cut also 
shows the oil-immersed series trans- 
formers in the high-tension and low- 
tension circuits, as well as the double- 
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spiral choke coils and disconnecting 
switch in the 44,000-volt circuit. 

A good example of grill-work jin- 
elosure for low and high-tension break- 
ers is that installed by the Brown. 
Boveri Company at Beznau on the 
Aare River in the northern part of 
Switzerland. This station contains 
eleven vertical-shaft water turbines 
running at sixty-six and two-thirds 
revolutions per minute direct-econnect- 
ed to 900-kilowatt, 8,000-volt, fifty- 
cycle, ninety-pole, three-phase genera- 


FIG, 19.—ALIOTH CIRCUIT-BREAKERS FOR 
44,060 VOLTS AT CASTELLANZA. 


FIG, 21.—BROWN-BOVERI CIRCUIT-BREAK- 


ERS IN MASSAGNO PLANT. 


tors; two vertical-shaft turbines for 
the exciters; two 2,400 kilowatt, 8,000- 
fiftv-evele,  ninety-pole, three- 
phase generators; two vertical-shaft 
turbines for the exciters: two 2.400- 
kilowatt, S.000-volt, . fifty-evele, four 


volt, 
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pole, three-phase turbo-generators, 
500 revolutions per minute with 
direct-connected exciters ; seven 
three-phase oil-insulated, water-cool- 
ed transformers, each of 2,000 
kilovolt-ampere capacity, stepping UP 
with some 


from 8,000 to 27,000 volts, 
smaller transformers stepping down to 
250 volts for station service. 8,000- 
volt feeder circuits are run to Wehr, 
Dottingen, Baden, Beznau and Un- 
benufzt, while 27,000 volt feeders are 
run to Rhinefelden, Ober-Seebach, 
Lentzburg and Unter-Seebach. The 
general scheme of connections is to 
have the generators connect to either 
of two sets of three-phase busbars ar- 
ranged in the form of a ring and the 
various feeder and low-tension trans- 
former circuits also to connect to these 
busses, which are so sectionalized as 
to secure a great amount of flexibility. 
The high-tension side of the step-up 
transformers also connects to two sets 
of ring busbars that supply current to 
the 27,000-volt feeders. 

Fig. 17 shows the general appearance 
of the switchgear compartment look- 
ing towards the generating station. 
The oil breakers in the lower left-hand 
part of the picture are those in the 
27,000-volt circuits from the transform- 
ers. The grill-work partitions between 
the leads and the round-pattern am- 
meters mounted on the steel frame- 
work are great departures from Amer- 
ican practice. The structure for the 
8,000-volt feeder circuits can be noticed 
in front of the transformer switch 
structure. 

A typieal example of the combina- 
tion of concrete and steel for circuit- 
breaker compartments and switch- 
board construction, as employed by the 
Brown-Bover1 Company, is shown in 
Fig. 21, one of the compartments for 
the 3,600 volt transformer switchgear 
in the Massagno substation of the 
Verzasca system, where the 24,000- 
volt lines from the Gordola generating 
station have their voltage stepped 
down to 3,600 volts. A three-pole 
mechanically operated knife switch in 
the upper left-hand portion of the pic- 
ture isolates the oil switch and other 
apparatus from the overhead busbars. 
The three blades of this are attached 
to insulators mounted on a shaft which 
is operated by chain drive from a shaft 
in the compartment to the left, which 
shaft in turn is driven by the bevel- 
gear apparatus to the right of the oil 


circuit-breaker. The shaft of the bev- 
el-gear device has a square end that 
projects through the sheet-metal door 
that ordinarily incloses all of the switch. 
gear, and before the door can be 
opened this shaft must be turned by 
a socket wrench in such a manner as 
to operate the disconnecting switch 
and isolate the apparatus from the 
bus. This is typical of the precautions 
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vice is provided for lowering the oil 
tank to obtain access to the contacts, 
and an oil gauge in the front shows 
the height and condition of the oil. 

Series transformers of the oil-im. 
mersed type are located at the bottom 
of the compartment and supply cur. 
rent to the ammeters and overload re- 
lay on the adjacent section. 

The various transformer and feeder 
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FIG. 22.-LAHMEYER SWITCHGEAR, WANGEN STATION. 


taken to safeguard the attendants in 
European plants. 

The oil circuit-breaker is operated 
by a rotary motion obtained from a 
shaft projecting through the right- 
hand wall and driven by a chain act- 
uated by the handle projecting 
through the large sector to the right. 
The smaller handle below actuates the 
tripping device of the breaker. A de- 


compartments for the 3,600-volt eir- 
cuits form a practically continuous 
switchboard on the floor above the 
transformers and below the busbars. 

As an example of the concrete co™ 
struction used by the Brown-Bover 
Company for high voltage, Fig. 20 
shows two of the 45,000-volt three- 
pole automatic oil circuit-breakers 
used in the Piedimulera generating 
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station of the Dell’Anza system men- 
Each breaker has its 


tioned before. 
three poles in independent masonry 


compartments and is provided with 
six breaks in series per pole. The 
three poles are actuated by a common 
shaft driven by a motor with suitable 
clutch couplings and a spiral spring 
device. The concrete walls between 
the poles of the breaker are excellent 
examples of this kind of work. The 
porcelain bushings in the top of the 
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the ceiling to the busbars on next floor. 

One of the important plants installed 
by the Felten - Guilleaume - Lahmeyer- 
werke is that of Wangen on the Aare 
River in Switzerland, where there are 
six 1,250-kilowatt, 11,000-volt, fifty- 
cycle, three-phase generators with 
provision for a seventh unit, supply- 
ing power over four feeder circuits to 
a transforming station at Luterbach, 
where the system ties in with the 23,- 
000-volt lines to Dalemont and Basel. 
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FIG. 23.—LAHMEYER SWITCHGEAR, 


circuit-breaker tank and the porcelain 
studs of the swinging-type disconnect- 
ing switches are typical of European 
practice. As may be noticed, one set 
of leads passes downward back of the 
oil tanks through the floor to the ter- 
minals of the 2,300-kilovolt-ampere 
transformers, while the front leads 
pass upward to the swinging-type dis- 
connecting switch and thence through 


LUTERBACH STATION. 


From Luterbach 10,000-volt feeders 
are run to Solothum and other places, 
and 2,000-volt feeders are run on the 
two-phase, three-wire system to various 
substations. 

In the generating station the con- 
nections are very simple, as all of the 


generators operate in parallel ona 
‘set of busbars supplying 


single 
to the four feeder cir- 


current 
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panel- 


cuits. In this station a 
provided 


type of switchboard is 
on the generator floor while the 
mechanically operated distant-con- 
trol oil breakers with the busbars 
and all high-tension apparatus is lo- 
cated on an overhead gallery, and is 
arranged in the manner shown in Fig. 
22. As may be noted, a framework of 
structural iron is provided for the sup- 
port of the oil circuit-breakers. bus- 
bars, disconnecting switches, etc. 

The three-phase busbars are 
ported on the vertical corrugated pin- 
type insulators attached to the top 
cross brace and the leads pass over in- 
sulators at the left-hand end of these 
braces to the disconnecting switches 
mounted below them, to the series 
transformers, thence to the breakers 
and the three-conductor cables for the 
generator and feeder circuits. 

In the various substations the 
switchgear is placed in inclosures of 
structural-iron and  expanded-metal 
“construction, as shown in Fig. 23, a 
view of the transformer switchroom 
in the Luterbach Station. This station 
controls the four incoming 10,000-volt 
lines, three outgoing 10,000-volt lines, 
two threeesphase to two-phase trans- 
former units supplying four 2,000-volt 
two-phase three-wire feeders, two 230- 
kilowatt. two 500-kilowatt and two 
1,000-kilowatt three-phase transform- 
ers stepping up to 25,000 volts for two. 
feeder circuits to Dalemont and Basel. 

The handwheels for operating the 
oil circuit-breakers can be seen pro- 
jecting through the iron plates of the. 
structure while the instruments are 
mounted on panels higher up on the- 
framework. The overhead open bus- 
bars, disconnecting switches. bare 
Wiring and insulators present a very 
workmanlike arrangement secured at 
a moderate cost. 

The Siemens-Schuckert Company, 
has equipped three generating sta- 
tions of 4,000, 4,000 and 8,000 
horsepower for the Sociedad Hi- 
dro Electrica’ Iberica in the north 
of Spain, and Fig. 18 shows 
the arrangement of the 33,000- 
volt circuit-breakers, disconnecting 
switches and bushars in the Leiz- 
eran Station where there are four 
865-kilovolt-ampere, fifty-evele three- 
phase 3,300-volt generators feeding 
into a ring bus that in turn supplies 
four step-up transformers supplying a 
33,00Q-volt bus used for two outgoing 


sup- 
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h pole of the breaker 1S 
ment with con- 
the poles, 


feeders. Fac 
in a separate compart 
oe barriers between 
nee are operated together by a sTOpEs 
driven mechanism acting through n 
crank shaft and insulated couplings. 
The 33,000-volt busbars are all in plain 
sight and can readily be inspected in 
a minimum amount of time. 

While it was felt impossible to go far 
into detail on this subject of European 
switchboards in a short article or to 
do full justice even to the particular 
points that are covered, it is hoped that 
the illustrations and descriptions may 
be of interest and value to American 
engineers as giving them some idea of 
the lines along whieh their European 
friends are working. 

—_—_—_>--e—______ 
Fungus Growth in Rubber Insulation. 

The attention of electricians in Ger- 
many has been called to the destruction 
of rubber insulation by fungus growths, 
even when inclosed in conduit of enam- 
elled iron. Any iron rust promotes the 
growth of the fungus which acceler- 
ates the breakdown of the insulation. 
Of course, the formation of rust and 
the growth of the fungus are impossi- 
ble except in the presence of moisture. 
Therefore, the remedy is to see that all 
iron is quite bright when put in the 
tube, and to insure the dryness of the 
tube interior by blowing hot air 
through it. The future access of damp 
must be prevented. Disinfecting the 
tube with a strong solution of earbolie 
acid has been suggested, but there are 
several drawbacks to this procedure. 
The phenol will probably escape before 
the water with which it is mixed has 
disappeared, and the resistance of in- 
dia-rubber to the prolonged action of 
the acid is at least doubtful. If circum- 
stances make it impossible to keep the 
inside of the tube dry a first-class red- 
lead paint is the best preservative 
against both damp and fungi. 


——eo 
Examination for Junior Engineer. 
The United States Civil Service 


Commission, Washington, D. C., an- 
nounces that on April 12 and 13 an 
examination will be held at the regular 
plaees to secure eligibles for the posi- 
tion of junior (mechanical) engineer 
for the Bureau of Mines at Pittsburg, 
Pa., or for other similar positions. 
Those interested. should apply to the 
Civil Service Commission for examina- 
tion form No. 1312. , 


THE RELATION OF MANAGER TO 
EMPLOYEE. 


BY L. MURRAY OLMSTED. 


The attitude of the manager of an 
electrie lighting company toward those 
under him has much to do with the 
amount of cheerful service rendered 
him and no little part in his own suc- 
cess. 

The old saying that familiarity 
breeds contempt, is true, but there is 
a fine point in distinguishing between 
familiarity and creating of good fel- 
lowship. 

The manager has a right to feel that 
he is better than his help. He is, else 
he would not be holding the position 
he does. Though at all times living up 
to the dignity of his position, he must 
not overstep the importance of it, or 
he will antagonize rather than win the 
respect of those under him. He is called 


. upon to deal with men of many dif- 


ferent classes and dispositions; his 
alertness in reading human nature will 
aid or in fact determine his success in 
handling them. It cannot be expected 
that the manager is an expert book- 
keeper, stenographer, solicitor, elec- 
triclan, engineer, janitor, ete.. but he 
can learn enough about each one of 
them to know what these particular 
branches ought to do to contribute 
their share toward the success of the 
company, make himself competent to 
ask intelligent questions and 
each line of work. 

Employees are very quick to detect 
ignorance in their superiors and often 
take advantage of it in very harassing 
ways, often creating lack of confidence 
in the other help. Acknowledge faith- 
fulness to duty, by encouragement. of 
words, if not promotion. 

Keep in touch with all branches of 
work by continual consultation, en- 
couraging confidence and the idea that 
the success of the company is not com- 
ing through the eapacity of one man, 


diree t 


but requires the co-operative team 
work of many men. Be emphatie in 
the fact: We are all working for 


The Eleetrie Light Company. I, the 
manager, represent the company to 
you, I represent you to the company. 
I am accountable for man’s 
work. I must make good to the eom- 
pany and each and evervone.of vou 
must make ood to me. 


every 


It is a sue- 


Vol. 58—No. 13 


cessful plan to bring all the working 
force together at least four times a 
year for a review of work done, and 
talk over plans for future work. In 
doing this each member feels a per- 
sonal responsibility for making a good 
showing in his particular line of work. 
Much of the petty jealousy that is 
bound to exist is in a measure dispelled 
and a unanimous desire for the success 
ot the company is created. 
It is quite natural that employees as 
a rule regard themselves as working 
for the interest of the manager and 
personal dislikes and grudges are 
stored up to a detriment, when really 
the emplovee means no ill feeling to- 
ward the company, so, impressing for- 
cibly the necessity of keeping in mind 
the idea that all are working for the 
interest of the electric light company 
has much to do with crushing out per- 
sonal antagonism and giving each 
member of the force a certain respon- 
sibility and knowledge that contidence 
is placed in him and that his best ef. 
forts must be put forth and will be 
recognized as his part of its success. 
The suecessful manager is the one 
who knows the worth in dollars and 
cents to the company of each and every 
man under him. He must know the re- 
quirements of every office to be filled 
and the ability and qualification of the 
man to fill it. . 
He must know when to promote and 
when to discharge. He must know per- 
sonally to a degree every man and his 
habits. He must be a reader of human 
nature, to handle men. He must be 
shrewd in handling money, for at the 
end of the year the company expects 
him to hand them every dollar’s worth 
of his salary with a generous profit. 
He must have for his motto: Al 
Together, Work. pe 
—eoe 


Best Thickness for Laminations. 


In a communication to the Elektro- 
technische Zeitschrift, E. Jasse deduces 
the best relation which ean exist be- 
tween the thickness of the steel sheets 
in laminated cores and the thickness o! 
the insulation separating them. The 
Steinmetz equation for the total loss 
is assumed, and it is found that this 
will be a minimum when the thickness 
of the sheet bears to the thickness 0! 
the insulation the same ratio as eight 
tenths of the hysteresis loss bears tv 
the eddy-current loss. 
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A Departure in Stack Construction. 

The guying of the steel smoke stack 
of the recently constructed addition to 
the main station of the Northern Heat- 
ing & Electrice Company, of St. Paul, 
Minn., presented a number of peculiar 
features and the method finally adopt- 
ed is unique in that it accomplishes its 
object in a thoroughly satisfactory 
manner and at the same time is much 
more economical than any other method 


possible. 


stokers, economizers and induced draft 
systems, and two have Green chain 
grates with natural draft. 

The generating equipment consists 
of one 2,000-kilowatt, two 1,000-kilo- 
watt, and one 300-kilowatt Westing- 
house turbo-alternators. During the 
heating season these turbines are oper- 
ated non-condensing against a back 
pressure of about five pounds. When 
operated condensing these machines 
would develop about 6,500 kilowatts. 


ADDITION TO NORTHERN HEATING & ELECTRIC COMPANY'S STATION SHOWING 
METHOD OF STACK SUPPORT. 


The original station, constructed in 
1906, is of brick, steel and concrete 
construction, six stories high, and is lo- 
cated on the north side of the Missis- 
sippi River at Third and Market Streets 
which is a very convenient location 
both as regards coal and water supply, 
as well as being close to the steam and 
electric load center. The equipment 
consists of eight Edge Moor boilers of 
a total capacity of 4,600 horsepower, 
six of which are equipped with Murphy 


The underground steam mains and 
electric distribution system are in tun- 
nels and cover practically the entire 
down-town district. The center of the 
down-town district is served with direct 
current from a substation located in the 
Manhattan Building, at Fifth and Rob- 
ert Streets, where are are two 400-kilo- 
watt motor-generator sets. Outside of 
the underground district service is fur- 
nished by overhead wires. The mid- 
way manufacturing district 1s served 
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from a substation in St. Anthony Park, 
to which current is transmitted at 6,600 
volts. 

Steam heat and electric service are 
furnished to the principal buildings in 
the city. | 

During the past season the steam- 
heating end of the company’s business 
increased to such an extent that addi- 
tional steam-generating apparatus had 
to be added. An addition to the orig- 
inal plant was, therefore, built adjoin- 
ing it and two 500-horsepower Edge 
Moor boilers installed. The new smoke 
stack which was subsequently built is 
of steel construction, is 130 feet high 
and 6.5 feet in diameter. 

Owing to the design of both the old 
and new structures, the ordinary meth- 
od of supporting the stack was impos- 
sible. It was, therefore, decided to an- 
chor the stack with steel struts. 

At a point forty-five feet from the 
base of the stack is a steel band to 
which two steel struts are connected. 
these in turn being fastened to the steel 
columns in the wall of the old build- 
ing. The struts are made up of four 
angles 3.5 by 2.5 by .25 inches, placed 
back to back and reinforced with lat- 
tice work. Holes were drilled in the old 
brick wall to allow the struts to be 
joined to the steel columns, the latter 
being approximately twenty-five feet 
apart. The center line of the stack is 
19 feet 8.5 inches from the center of 
the wall of the old plant. 

The second supporting band is ninety 
feet above the base of the stack and 12.5 
feet above the top of the old wall. The 
method of supporting is the same at 
this point as at the lower guy. 

E. Holcomb is the manager of the 
plant. All engineering work was done 
by H. M. Byllesby & Company, Chicago, 
who control the property. 

——__—~++e-____- 
Gas Producer Experiments. 

At the Experiment Station of the 
United States Bureau of Mines, Pitts- 
burg, Pa., several trial runs have been 
made with an experimental gas pro- 
ducer, using coke as fuel, with which 
limestone has been mixed in varying 
proportions, the purpose being to flux 
the ash and form a liquid slag, thus 
avoiding clinker and ash troubles and 
consequent shut-downs. Liquid slag 
has been readily made which runs free- 
ly from the producer. The high tem- 
peratures necessary are very efficient 
in the generation of gas. 
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ELECTRIC STREET LIGHTING.—I. 


BY ALBERT SCHEIBLE. 


From the earliest days of electric 
lighting to the present, street lighting 
has always been one of its important 
fields, this bemg due partly to the su- 
periority of electric lamps over other 
street illuminants and partly to the 
revenue derived from this use of the 
same. Indeed, the history of hundreds, 
if not thousands, of electric light plants 
shows that without the assured reve- 
nue from street lighting they could not 
have paid expenses during their earlier 
years. Our electrical journals have 
brought forth many scattered articles 
on one phase or another of this im- 
portant subject during the last thirty 
years, during which time both the 
methods used and the results sought in 
street lighting have changed consider- 
ably. .These changes in both aims and 
methods are still going on, but even 
those actively interested in this im- 
portant line often find it difficult to 
trace the lessons taught by the past or 
to clearly discern the general trend of 
present developments. Hence a series 
of articles briefly tracing the history 
of street lighting from the earliest re- 


corded times to the present, with a due 


consideration of the aims as well as 
the methods used, may prove of value 
to those directly interested in electric 
lighting as also to the far greater num- 
ber who need to have a clearer concep- 
tion of the tendencies and the possibil- 
ities of electric street lighting if they 
are properly to lend their support to 
its further progress. 
PRE-ELECTRIC STREET LIGHTING. 

Traced to its earliest recorded 
stages, street lighting started with the 
single function of pathfinding, which 
in olden times was accomplished by 
torches or lamps earried by pedestri- 


ans. The man who wanted to leave 


both of his hands free strapped a lit- 


tle lamp to the sandal of one foot, thus 
lighting the path before him. Prob- 


ably this was what inspired the famil- 
iar lines of one of our famous orators: 
‘‘There is but one lamp by which my 
feet are guided and that is the lamp of 
experience.’’ The lantern which Di- 
ogenes incidentally used in his search 
for an honest man, is historic and ac- 
cording to Plutarch (about 100 A. D.) 
no citizen of his time would go out at 
night unless accompanied by a slave 
carrying either a toreh or a lantern. 

The first departures from these per- 
ambulating lights seem to have been 
the festal illuminations occasionally 
held both in Greece and in Egypt in 
celebration of religious feasts, wed- 
dings and the like, thus introducing 
the element of display which during 
the last five years has become a func- 
tion of street lighting in many Ameri- 
can cities. For instance, when Cicero 
returned to his home after exposing 
Catiline’s conspiracy, his. way was 
lighted by lamps and torches set along 
hoth sides of the street. These, festal 
displays were of short duration and 
the first instance of outdoor lamps kept 
burning regularly (as reported by Ter- 
tullian, about 200 A. D.) consisted of 
lamps hung before each door of the 
Roman houses in what corresponded. to 
our ‘‘red-light’’ districts. During the 
later periods of the Roman empire, the 
entrances to the public baths were also 
lighted by outdoor lamps. Thus in the 
oldest recorded instances of continued 
and municipally ordered outdoor light- 
ing the lamps not only lit the way for 
pedestrians, but also showed the busi- 
ness nature of the buildings before 
which they were placed—a trade-draw- 
ing function of street lighting which 
has been too generally overlooked since 
that time. 

For street lighting disconnected from 
festivals or from any particular class 
of buildings, we find the earliest in- 
stances in Antioch (Svria) in the 
fourth century, where the more im- 
portant streets and squares were ht by 
lamps hung from ropes. Of the grad- 
ual spread of this practice through 


Europe, little has come down in his- 
tory except as to certain large cities. 
In Paris, an edict of 1524 ordered 
lights to be placed in front of the win- 
dows, to which pitch pans were added 
at the street crossings in 1558. In Lon- 
don an act of Parliament in 1662 de- 
creed that every resident should hang 
a lantern before the door of his house, 
co burn from dusk till 9 p. m. every 
night from Michaelmas to Candlemas 
(September 29 to February 2). In 1736 
the lighting was turned over to a cor- 
poration and in 1814 gas street light- 
ing, which had been adopted at Pall 
Mall in 1807, was generally installed 
in London. 

In Berlin an edict of 1680 ordered ‘‘a 
lantern, therein a burning light, to be 
hung out at each third house, so be it 
that the lamps are alternately supplied 
by the neighbors.’’ This plan did not 
prove satisfactory, so in spite of the 
protests of citizens against paying for 
the same, lamps were erected on posts 
‘during the same year and an “‘in- 
spector of city lighting’’ was appointed 
to look after the same. A lantern ordi- 
nance issued two years later, prescribed 
the hours during which street lamps 
were to burn in the cities of Berlin 
and Cologne, the hours being greatest 
in December and January, with light 
from 5 p. m. till 7 a. m., while no light 
whatever was to be furnished during 
May, June, July and August. Some 
vears later the lighting was turned over 
to a private party, but with the as- 
sured protection of the ruler, which 
was needed, as the lanterns were 50 
frequently stolen that even a reward 
of ten dollars offered to the one report- 
ing the culprit was inadequate. The 
penalty for streect-lantern theft was 
gradually increased to $200 or expul- 
sion from the country, The lanterns 
used were three-sided, mounted 0 
wooden poles and each fitted with a 
little flickering oil lamp. Leipzig also 
seems to have been early in adopting 
lamp-posts, as pictured on a souveni" 
medal issued in 1702 to celebrate the 


April 1, 1911 


introduction of street lamps placed on 
wooden poles. 

In this country, Benjamin Franklin’s 
improvements in oil lamps (for which 
he modestly sought no patents) were 
promptly utilized for street lighting, 
though little headway was made until 
Baltimore, Boston and New York all 
adopted gas for street lighting during 
the years 1820 to 1823. 

This introduction of street lights into 
one city after another was not without 
opposition, the most notable being that 
at Cologne, where the influential 
Koelnische Zeitung bitterly contested 
the proposed gas street lamps for seven 
remarkable reasons: 

(1) On theological grounds, as pre- 
suming upon the order of God, who 
had ordained that darkness should pre- 
vail whenever the moon was not visi- 


ble at night. 
(2) For legal] reasons, as the taxes 


“to pay for the street lighting. would 


fall on some who had no use for out- 
door lights. 

(3) For sanitary reasons, as the gas 
vapors were harmful to delicate per- 
sons and the street lighting by leading 
people to stay out after dusk would 
inflict coughs and colds upon them. 

(4) On moral grounds, as the arti- 
ficial light would destroy the fear of 
dark, which deterred many an evil- 
doer. 

(5) As hampering the police, since 
the bright lights would make horses 
shy and thieves bolder (!). 

(6) For national economy, as the re- 
sulting consumption of oil or coal 
would reduce the country’s resources. 

(7) On patriotic grounds, since a 
regular lighting of the streets would 
detract from the thrill of the festal il- 
luminations on national holidays. 

However, even such serious indict- 
ments did not avail and one city after 
another adopted gas for street lighting 
until Jablochkoff with his electric can- 
dle showed the superior possibilities of 
electric lamps for this class of work. 

EARLY PROBLEMS IN ELECTRIC STREET 

LIGHTING. 

Rarely have pioneers in any new line 
of business activity made permanent 
headway in the face of more varied 
and more serious problems than those 
which confronted the electric light peo- 
ple thirty years ago. First among 
these was the question of earnings, for 
the returns to be obtained from com- 


mercial lighting were speculative and 


in most cases the only large source of 
revenue for which a long advance con- 
tract could be obtained was the pay 
for street lighting. Consequently elec- 
tric street lighting in its pioneer days 
was a means of making commercial 
electric lighting available for both 
stores and residences, a function which 
in most places has long been outgrown. 
To secure the street-lighting contracts 
on which the installing of the whole 
electric light plant hinged, many of the 
central-station men (echoing the 
claims made by manufacturers for 
their arc lamps) designated the can- 
dlepower of the proposed street lamps 
with the same recklessness which has 
since been characteristic of claims made 
for gasoline lamps and for the so-called 
‘vas ares.” 

No question was raised during those 
early days as to the desirable color of 
the arc, nor as to the quality of the 
carbons, for the users had ‘‘Hobson’s 
choice” regarding them. Most lamp 
mechanisms were so jerky in action 
that they could not have given a steady 
light even with the purer carbons now 
available; besides, the wind blowing 
through the wide mouthed globes 
(which sometimes were omitted alto- 
gether) added to the unsteadiness of 
the light. The insurance people soon 
compelled indoor arc lamps to be fitted 
with gauze casings or screens over the 
globes to restrain the sparks from the 
carbons, which spark arresters also 
would keep insects out of the lamps. 
However, few outdoor Jamps were fit- 
ted with them and the collection of 


‘dead insects in the glass globe often 


added to the deposit of carbon and dust 
on the same so that a loss of twenty or 
thirty per cent of the light in passing 
through the globe was not uncommon. 

But this loss of light was not taken 
seriously, for no attempts were made 
to measure the candlepower and the 
electric light people knew that the 
terms ‘‘2,000 candlepower’’ and ‘‘1,200 
candlepower’’ were only nominal. The 
people whose streets were lighted knew 
that they were getting the powerful 
up-to-date lamps which raised their 
cities above the level of those still de- 
pending on the open-flame gas lamps, 
for Welsbach mantles had not yet en- 
tered into general gas practice. These 
big lights the electrie light man was 
trving hard to offer at a price profita- 
ble for him and yet within reach of his 
town, where the people had not been 
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educated to paying much for street 
lighting, and the amount available 
would not pay for running the lamps 
every night from dusk till dawn. 

Various expedients were used to re- 
duce this price, such as running the 
lamps only till midnight. Other plants 
eut down the running hours of their 
street lamps by omitting the times dur- 
ing which the calendar implied that 
the light of the moon should be ample, 
using moonlight schedules of which the 
most generally used ones were figured 
out by H. W. Frund, of Vincennes. 
Many plants saved energy also by re- 
ducing the current strength after mid- 
night, aiming to give ‘‘full ares’’ (2,000 
ecandlepower) earlier in the night and 
“half ares’’ (1,200 candlepower) after 
midnight. 

Coupled with this question of price 
was the problem of making compara- 
tively few lamps do for the lighting of 
an extensive city. The criterion of 
street lighting at that time was the 
light of the full moon, hence the nat- 
ural effort on the part of manv was to 
place a bunch of lamps high above the 
ground in imitation of a moon. Houses. 
over three stories in height being rare, 
the tower system lent itself readily to 
the smaller cities and even did good 
service in many larger ones like New 
Orleans or Detroit. Thus the latter 
city had 150-foot towers with four 
lamps each, a few 175-foot towers with | 
six lamps each being placed at central 
points, making a total of 719 lamps for 
lighting an area with over 2.000 street 
intersections. 

While this tower system was taken 
up in many and widely scattered Amer- 
ican cities (in some of which it still 
has strong advocates, although the in- 
creasing height of buildings works 
more and more against its effective- 
ness) it did not get a foothold in 
Europe, although there was a strong 
movement at one time for lighting 
Paris by this plan. As a feature of the 
world’s exposition of 1889 two French- 
men proposed a 1,000-foot stone 
tower supporting a ring of 100 lamps 
with a total of 19,000,000 candlepower; 
which, with special reflectors over 
them, were to light all of Paris. Owing 
partly to the frequent fogs and partly 
to the immense amount. of energy re- 
quired, this plan was abandoned and 
the original lamp-post function was 
omitted from the tower for whieh the 
design of Gustave Eiffel was chosen. 
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At the operating end there had been 

the problem of running many lamps 
from a single dynamo, the solution of 
which problem by Charles F. Brush 
had given us the commercial arc lamp. 
Then came the question of running 
lamps all night, since the seven-six- 
teenth-inch carbons in the open are 
lamps would burn only seven or eight 
hours. Brush solved this with his dou- 
ble-carbon lamp in which the second 
pair of carbons was switched into serv- 
ice when the first had burnt low. War- 
ner brought out a similar lamp in 
which the current was shifted from one 
pair of carbons to the other every fif- 
teen minutes, while others used larger 
carbons to increase the burning hours. 
Thus, one American maker exploited 
twenty-ampere lamps, while the ares in 
use at the Paris Exposition of 1889 con- 
sumed from eight to sixty amperes (the 
latter requiring one-ineh carbons). Of 
troubles with lamps there were many, 
even though the mechanisms used in 
most American lamps were quite sim- 
ple compared with those used in Eu- 
rope, where racks and gear (or clock) 
feeds were generally adopted because 
of their gentler feed and hence steadier 
light. | | 

Then there were line troubles in 
plenty, as the making of insulations to 
withstand even 2,000 or 3,000 volts was 
not highly developed and it was quite 
a common occurrence to waste part of 
‘the energy through grounds on the 
line. Indeed, as late as 1890 one of the 
ablest of the early are-lamp users, M. 
D. Law, admitted that he had only 
within the last six months been regu- 
larly testing his lines to detect and lo- 
cate grounds. This statement was made 
in connection with a long paper full of 
hints for curing troubles with are 
lamps. based on Mr. Law’s plan of 
numbering each lamp and keeping a 
record of its individual troubles. An- 
other prominent arc-light man, W. W. 
Leggett, had shown in 1887 how com- 
mon it was to expect leakages on arc- 
light circuits, when he argued in these 
words against placing them under- 
ground: 

“If telephone and telegraph wires 
can be undergrounded, why cannot are 
wires? The reason is plain: seepage 
or eseapage can be supplied in the for- 
mer by additional battery power, but 
an are-light generator is a queer speci- 
men of mechanies.’’ Fortunately, sim- 
ilar insulation difficulties restrained the 
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dynamo builders from offering gener- 
ators for more than fifty or sixty 
lamps, thus keeping the voltage down 
to a point where the grounds rarely had 
dangerous effects. 

Considerable of the energy not lost 
by these grounds was wasted in heat 
at poor contacts in the switches, lamp 
hooks, wire joints, etc. As late as 1891 
Ehhu Thomson reported that a gain of 
two or three lamps in the capacity of a 
fifty-lght dynamo could often be made 
by improving the contacts of switches, 
hangers and joints; also, that improv- 
ing the insulation of the line often had 
a similar effect in adding to the appar- 
ent capacity. 

With lamps not on towers, the meth- 
ods of support varied from pole-tops 
and mast-arms holding the lamps ten 
to twenty feet from the pole, to cen- 
ter-suspension pulleys. Then, as now, 
most of the ares were placed lower 
than a due regard for the distribution 
of the light or the avoiding of glare 
would dictate. This was partly be- 
cause the lights were a novelty, so that 
the public wanted to see not merely 
the lighting effect of the lamp, but also 
the light itself—a demand which in 
many places still interferes with the 
proper use of lamps for outdoor as well 
as indoor lighting. 

In time the reckless designation of 
lamps by a fictitious ecandlepower rat- 
ing introduced another serious prob- 
lem, viz., that of living up to street- 
lighting contracts calling for lamps of 
2,000 or of 1,200 candlepower. The 
spoiling of revenues for gas companies 
and the friction due to politics in many 
cities led to a serutinizing of lighting 
contracts and to legal battles of which 
the one at Colorado Springs was the 
most notable. These controversies 
were avoided abroad, where contracts 
based on the wattage at the 
lamps and not on any assumed candle- 
power, a practice whieh reduced the 
likelihood of disputes though not en- 
tirely fair to the cities, as the effective 
street lighting may vary greatly with 
different lamps consuming the same 
amount of energy, and it was really il- 
lumination, not power, for which the 
cities were contracting. 

While the old clamor for the ‘‘sub- 
division of the are light”? had been met 
by Edison with his incandescent lamp, 
the low voltage at which this was prac- 
tical made the line loss too great to al- 
low incandescent lamps to be scattered 


were 
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for any distance on multiple circuits. 
Brush’s plan of using the ineandes- 
cents in groups of five on series arc 
circuits did not give satisfaction, but 
the lamps built by Bernstein for use 
singly on 6.8 or 9.6-ampere are circuits 
allowed ineandescent street lights to 
be scattered over long distances. In 
the New England states the Thomson- 
Houston Company introduced similar 
series incandescent systems run sepa- 
rately from the are lamps at much 
lower amperage from 1,000 or 1,100- 
volt direet-current generators. Heisler 
opened the way for still longer incan- 
descent street-lighting circuits with his 
dynamo, which delivered two alternat- 
ing currents of five amperes each at 
voltages of from 1,120 to 3,500 volts, 
according to the size of the machine. 
In 1889 the thirty-four-mile circuit 
lighting Ottawa, Ill., from a Heisler dy- 
namo was believed to be the longest 
electric light circuit then in existence. 
But by this time alternating genera- 
tors and transformers were being per- 
fected, thus solving the problem of the 
economical distribution of current for 


incandescent street lights. 
(To be continued.) 
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Lighting in An English Village. 

An account in the London Daily Mai, 
describes an electric installation in the 
old English town of <Anisworth ìn 
which electricity is now used not only 
for lighting but for numerous power 
purposes. While this village does not 
generate its own power. it does secure 
it on a co-operative basis, it being one 
of a number of places supplied from 
the town of Radcliffe. 

The company is wiring cottages at 
a cost of about $4.00 each, putting in 
four lights with the understanding that 
the lighting bill will not exceed $6.00 
per year for each cottage. The average 
cost of a twenty-five candlepower lamp 
on a farm is put at $1.00 per year. 

In order to cut down the expense of 
line construction as much as possible, 
the wires have been strung along walls. 
doing away with poles where possible. 

9 
Meeting of Ohio Society. 

The next semi-annual meeting of the 
Ohio Society of Mechanical, Electrical 
and Steam Engineers will be held in 
Youngstown, O., on May 18 and 19. 0s 
car F. Rabbe, of Toledo, is president of 
the society and Frank E. Sanborn, of 
Columbus, is secretary-treasurer. 
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The Facts of the Great Telephone Ro. 
mance. 

Under the title, ‘‘Facts of the Great 

Telephone Romance,’’ the Bankers’ 

Magazine, New York,- for March, has 


published a most interesting summary 


of the story of the investment in the 
Bell telephone. So often is the devel- 
opment of the telephone business 
pointed to by parties interested in the 
promotion of certain securities as a 
criterion upon which to base a prom- 
ise of rich return, that this study is 


refreshing and highly instructive: 

The first stage in the evolution of the 
telephone business ended on March 7, 1876, 
when the fundamental patents covering the 
telephone and the art of telephony were 
granted to Alexander Graham Bell. 

The second stage began when those who 
had aided Professor Bell in his experiments. 
began to consider the commercial possibili- 
ties of the new invention. 

The money which had been used to de- 
fray the cost of the experiments had been 
furnished by Thomas Sanders, Gardiner G. 
Hubbard and Professor Bell, and these men, 
associated as partners, were the joint own- 
ers of the patent. 

After the successful exhibition of the tele- 
phone at the Centennial Exposition in 1876, 
Professor Bell gave a series of lectures in 
different places, seeking to interest the pub- 
lic in the art of telephony and capitalists 
in the commercial development of his in- 
vention. This continued until the summer 
of 1877, when an association was formed 
to take over the patents and develop them. 
This association was composed of the origi- 
nal partners, with the addition of Thomas 
A. Watson, who had been Professor Bell's 
assistant in his experiments. 

This Bell Telephone Association had for 
its president Mr. Hubbard. with Mr. San- 
ders as treasurer, and continued until 1878, 
when two companies were formed. 

In the spring of that year the New Eng- 
land Telephone Company (not the present 
one) was formed with a capital of $200,000. 
This company had for its purpose the de- 
velopment of the Bell patents in New Eng- 
land and it paid to the association for the 
use of those patents $100,000 of its stock 
and sold the remainder for $50,000 in cash, 
a portion of which was paid for the prop- 
erty in New England belonging to the 
association. The officers were: Gardiner 
G. Hubbard, president: Thomas Sanders, 
treasurer; C. E. Hubbard, clerk; George L. 
Bradley, general agent, and T. B. Bailey, 
chief clerk; but soon after its organization, 
Mr. Sanders was made president in place of 
Mr. Hubbard, and Mr. Bradley the treasurer. 


ORGANIZATION OF THE BELL TELEPHONE 


COMPANY. 

In July, 1878, the Bell Telephone Com- 
pany was organized for the purpose of con- 
trolling the telephone patents in the United 
States outside of New England. It had a 
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capital stock of $450,000, of which $300,000 
was paid to the association for the inven- 
tions and $150,000 was paid for the tele- 


phone property in the territory. Mr. Hub- 
bard was the first president of this company, 
but was soon succeeded by William H. 
Forbes. Mr. Sanders became the first treas- 
urer, but was later succeeded by Mr. Brad- 
ley. Theodore N. Vail was general mana- 
ger and R. W. Devonshire, accountant and 
auditor. Headquarters were established in 
New York City and from there the brunt 
of the work was carried on during the 
winter of 1878-1879. 

In February, 1879, the New England and 
the Bell companies were consolidated under 
the name of the National Bell Telepbone 
Company, having a capital stock of $850,000. 
The National Bell Company exchanged 
$650,000 of its stock, share for share, for the 
stock of the two earlier companies (the 
New England and the Bell Telephone Com- 
panies), and $200,000 was left in the treas- 
ury for the future use of the company. 
This treasury stock was sold from time to 
time and the records of the price received 
show the increasing interest in the tele- 
phone. Starting at $50 a share it rose to 
$100 in May, $112.25 in June, in July some 
was sold at $135 and in September the price 


was $227.50. 
ABSORPTION OF THE TELEGRAPH IN- 


TERESTS. 


While the telephone company was slowly 
developing its business the Western Union 
Telegraph Company, which had originally 
put little faith in the telephone invention, 
waked up to its growing importance and 
established at a number of points telephone 
exchanges in competition with those of the 
Bell Company. Negotiations between the 
two companies led to the agreement of 
November 10, 1879, by which the telegraph 
company withdrew from the telephone field, 
and as soon as this agreement was reached 
the shares of the telephone company rose 
rapidly in price. 

In December. 1879, the company sold the 
last 500 of the 2,000 shares of treasury 
stock at $600 a share. The whole 2,000 
shares of treasury stock brought into the 
treasury $430,000. A little later the price 
of the shares of the National Bell Company 
touched $1.000 a share. The growing in- 
terest in the telephone and the telephone 
business not only enhanced the price of 
the shares, but largely increased the de- 
mands for new capital. 

To give the original adventures and in- 
ventors some share in the increased value. 
and to raise the necessary capital for 
further extension, the American Bell Tele- 
phone Company was formed in 1850 under 
a special charter granted by the Massa- 
chusetts General Court. This new company 
bought all the rights and property of the 
National Bell Telephone Company, paying 
for them $5.100,000 in shares, or at the 
rate of six shares of the stock of the new 
company for one of the old company, or at 
the same rate as was paid in cash by the 
purchaser of the last lot of treasury stock. 

The American Bell Company proceeded 
with the development of the telephone busi- 
ness of the country on the broad lines 
originally laid out. The original owners and 
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promoters of the telephone were first of all, 
business promoters. Whatever reward they 
expected or received was the legitimate re- 
ward following a ‘legitimate development 
of a substantial and beneficial business. 
The Bell system was founded on the 
broad lines of “One System, One Policy, 
Universal Service,” on the idea that no 
aggregation of isolated independent sys- 
tems, not under common control, however 
well built or equipped, could give the pub- 
lic the service that the interdependent, in- 
tercommunicating, universal system could 


give. 

This is no recent or new idea or theory. 
It is co-existent with the business: in fact, 
the theory was evolved and developed be- 
fore the business, and the business has 
been developed on that theory. To expand 
the business it was first necessary to devel- 
op the “art.” It was unique, nothing like 
it existed;. the whole art of the practical 
application of electricity was new and un- 
developed. 

In the promotion and exploitation of the 
business two methods were possible, one 
company covering the whole country. This 
would require a large executive and admin- 
istrative staff in the field, and a large capi- 
tal, which, at the time, it was impossible to 
secure. Under this method, state organiza- 
tions would also have been necessary to 
hold franchises. The other was to enlist 
a large number of individual workers, each 
with some capital, large faith and expecta- 
tion, with great capacity for work, who 
would cover the field and develop the busi- 


ness. 
REGARDING LICENSES, 


To insure a common policy and central 
control, all licenses were issued for small 
units or territory under restricted terms, 
confining the business entirely within each 
territory. The parent company owned and 
furnished the telephones, had all reversion- 
ury interests or rights in the territory, and 
the right to connect the units with each 
other for the purpose of forming a uni- 
versal intercommunicating telephone sys- 
tem For this purpose the long-distance 
lines and other toll lines were built. Under 
these temporary licenses certain rentals, 
so-called, or royalties, were paid to the 
parent company for the use of the tele- 
phones and other inventions owned, and 
also as compensation for the many other 
services rendered. When these licenses 
were made permanent and included all 
future as well as all existing inventions. 
and the right to the business within the 
units of territory, the parent company re- 
tained an interest in the business which 
was represented by a stock interest in each 
company. 

These licenses called for a continued cer- 
tain percentage of the stock of the com- 
pany, but this right was soon waived by 


the parent company. 
THE AMERICAN TELEPHONE & TELEGRAPH 
COMPANY, 

By 1899. it was found that the demands 
of the business required a much larger 
capital than could be provided under the 
corporate powers of the American Bell Tele- 
phone Company. The American Telephone 
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and Telegraph Company, a company organ- 
ized to operate long-distance traffic, pur- 
chased the American Bell Company on 
the basis of two shares of the latter com- 
pany for one share of American Bell stock. 

From its organization up to 1899, the 
American Bell Company had issued about 
200,000 new shares of stock, which were 
sold at various prices: those issued before 
1894 being sold to the stockholders at par, 
and those issued between 1894 and 1899, 
being sold to the stockholders at various 
prices, some as high as $225 a share, so 
that in 1899 the par value of the outstand- 
ing capital stock was about $2,000,000 less 
than the actual cash which had been paid 
into the treasury of the company. 

If we sum up the financial results, we 
find that the original association received 
from the operating companies $400,000 in 
stock to pay for all expenditures and for 
the inventions, which represented the work 
of several years and the expenditure of 
about $50,000 in cash. If this stock had 
been sold at the highest price at which. 
any considerable sales were made in the 
winter of 1879-1880, it would have realized 
less than $4,000,000 in cash. If it was kept, 
it would have received in American Bell 
Telephone stock in 1880, $2,400,000, which, if 
sold at the best prices, might have realized 
from $5,500,000 to $6,000,000. If kept until 
the sale of the American Bell to the Ameri- 
can Telephone and Telegraph Company, the 
holder would have realized $4,800,000 in 
stock, 

There was never any considerable 
amount, if any, of the stocks of these oper- 
ating companies sold at less than $50 per 
share. The total amount of stock sold at 
less than $100 a share, not including any 
of the $400,000 stock which went to the 
original association, was in all 3,175 shares, 
$317,500 par. These shares received the 
same benefits, of course, that the other 
stock received and might have yielded 
$4,000,000 if it had all been sold at the 
best prices. 

If the holders of the $400,000 stock paid 
for the inventions and development to 1878, 
and the $317,000 sold by the treasury at 
par or less, had been sold at the top of the 
market—for any considerable sales, the 
$717,500 stock would have realized less than 
$12,000,000. 

These are the facts of the great tele- 
phone romance. They have been multiplied, 
distorted and made the basis of misleading 
statements by promoters, reputable and 
otherwise, who were after the credulous 
investor. One of Prof. Bell’s original asso- 
ciates called the attention of the maker to 
one of these misleading prospectuses—a 
reputable brokerage firm—and the only 
satisfaction he got was the statement: “We 
are brokers, not historians.” Another fact 
should be emphasized—that is, that the 
original capital of the Bell association was 
$500,000, and the par value $100 and the 
percentage of increase was on that sum— 
not ten or twenty times as much capital or 
on a par of $5 or $10 a share. 


Lanna eh cee eee 
Telephone Rates in Germany. 

A committee of the German Reichs- 
tag has recently drawn up a new sched- 
ule of rates. At present a telephone 
in Berlin costs, for unlimited service, 
$42.50 per year. Another rate is $23 
plus 1.25 cents per call. Under the new 
regulations the charge’ will be $23, plus 
$17.80 for service limited to 2,000 ealls 
per year, or $33 with a limit of 4.000 
ealls. If preferred, one cent per eall 
may be paid in addition to the fixed 
charge. 


Earth Currents and the Telegraph. 

When a single line is connected to 
earth at its ends, it is traversed by an 
earth current, whose magnitude is usu- 
ally less than 0.1 milliampere but may 
be much greater at times of magnetic 
storms. Researches have shown, ac- 
cording to a writer in the Elektrotech- 
nische Zeitschrift the following facts in 
regard to earth currents: 

(1) Wires running north and south 
experience stronger currents than those 
running east and west. 

(2) The currents are less, the short- 
er the line. 

(3) The currents undergo periodic 
variation, the daily and yearly fluctua- 
tions following those of the earth’s 
magnetic field. 

(4) Unusual fluctuations of the 
earth currents accompany unusual dis- 
turbances in the earth’s magnetism. 

` The customary earth currents do not 
interfere with telegraphy upon a 
grounded circuit, because even the most 
sensitive relay requires a current of 
two milliamperes. In times of severe 
disturbance, however, the interference 
may be very troublesome, and even pre- 
vent the transmission of dispatches. In 
that case, two earth-return circuits may 
be combined into a single ungrounded 
metallic circuit, or two metallie tele- 
phone circuits may be combined to 
yield one telegraph circuit without in- 
terfering with its use for telephony. 
One telegraph circuit can also be con- 
structed from one telephone circuit 
and one ground-return circuit. If two 
telephone circuits are already phan- 
tomed, they can still be used for a me- 
tallie telegraph circuit if there is avail- 
able also a = ground-return telegraph 
wire. y + 
— ee- - - 

Automatic Telephones in Cuba. 

The Automatic Electric Company of 
Chicago has secured a contract in Cuba 
to install 8,500 lines. The original con- 
traet called for 6,000 lines, but 2,500 
additional lines were found necessary. 
The automatie telephone is now being 
used widely throughout this country as 
well as abroad. 

—_—_—_»-»__ 
Wireless in South America. 

Peru, Chile, Uruguay and Argentine 
Repubhe have decided to make wireless 
telegraphy a Government 
Telefunken equipment has been. or- 


dered. Similar equipment will be used 
in Brazil. 
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monopoly. 
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Interstate Commerce Commission Rul- 
ing on Telegraph and Telephone 
Companies. 

The Interstate Commerce Commis- 
sion has announced that all telegraph 
and telephone companies doing an in- 
terstate business will, in the future, 
be regulated by the interstate com- 
merce aet and that all these com- 
panies must file their tariffs or rates 
on interstate business, and will be held 
liable for diseriminations. 

Following is the announcement 
of the Commission: 


“(1) That each and every telegraph and 
telephone company which transmits mes- 
sages over its lines or line from a point in 
one State, Territory or District of the Uni- 
ted States to any other State, Territory or 
District of the United States, or to any for- 
eign country, is subject to the provisions 
of the Act. 

“(2) That if a telegraph or telephone 
company, the line of which is wholly with- 
in a single State, Territory or District of 
the United States, received a message Wita- 
in such State, Territory or District of the 
United States, for transmission to a point 
without the State, Territory or District. 
which it transmits over its line to another 
point in the same State and there delivers 
it to an interstate line for transmission to 
destination, the first-named company, by 
virtue of its participation in this transac- 
tion, is not made subject to the provisions 
of the Act; unless there be an arrangement 
between that company and its connection 
for through continuous transmission of such 
messages, in which latter case all of the 
participating companies in such through 
continuous transmission are subject to the 
provisions of the Act. 

(3) If two or more lines are connected 
so that a person within one State, Terri: 
tory or District of the United States talks 
with a person at a point outside such State. 
Territory or District of the United States. 
or so that a message is transmitted direct- 
ly from a point within a State, Territory 
or District of the United States to a point 
without the same, the transmission of mes- 
sages in this manner constitutes interstate 
commerce and brings all of the participating 
lines within the purview of the Act. 

“(4) It follows that telegraph and tele- 
phone companies subject to the Act. a 
above indicated, must conform to the pre 
visions of Section 1 thereof, requiring that 
all of their rates and charges for the trans 
mission of interstate messages shall be rea 
sonable and just, and that such companies 
may lawfully issue franks covering free in- 
terstate service or may grant free Inter 
state service to the same extent, and şub- 
ject to the same limitations, as other Com: 
mon carriers under the provisions of said 
section. 

“(5) Such telegraph and telephone cont 
panies subject to the Act are also governed 
by the provisions of Section 3, forbidding 
any undue or unreasonable preference Or 
advantage by rebates or otherwise. or a! 
undue or unreasonable prejudice or disad 
vantage in any respect whatsoever, and are 
subject to the lawful orders of the Commis: 
sion made pursuant to the provisions © 
Section 15 of the Act, and also of Section 
20 thereof respecting the keeping of a 
counts and memoranda and the making of 
reports to the Commission. 

“The Commission at this time withholds 
expression of its views regarding other 
questions which have arisen with respect 
to the amenability of these carriers to the 
provisions of other sections of the Act. 
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Electric Pump Replaces Steam Pump 
in Stone Quarry. 

The view of the quarry given here. 

with shows a steam engine partially 


dismantled and left to rust out its days 


in the weather, also the shanty in which 
the new pump is installed and the suc- 
tion and delivery pipes. The view in- 
side the shanty shows the motor and 
the pump, installed across the end of 
the shanty close to the suction and de- 
livery pipes. As the motor is about 
two and one-half feet high, an idea may 
be had of the relative sizes. l 


magnetic starter on the bank above the 
quarry. The pump works automati- 
cally, running eight hours out of the 
twenty-four; that is, the sump fills in 
one hour, and the pump empties it in a 
half hour. 

The owners of the quarry were some- 
what skeptical of the powers of the 
pump when it first appeared on the 
scene, and called it a ‘‘toy,’’ and it did 
look diminutive beside the steam pump. 
When the pump ‚was connected and 
ready: to work they came around con- 
fidently expecting that this new device 


INSTALLATION AT STONE QUARRY. 


This outfit, consisting of a No. 6 high- 
duty American centrifugal pump 
driven by a thirty-horsepower Westing- 
house alternating-current motor run- 
ning at 690 revolutions per minute, was 
installed over a year ago by the Kan- 
kakee Electric Light Company, in the 
stone quarry of McLaughlin & Mateer, 
Kankakee, 1ll., to keep the quarry dry 


and has been giving excellent service 


ever since. 
The pump delivers 1,100 gallons per 


minute against a discharge head of fif- 


ty-five feet and a maximum suction lift 


of twenty-five feet pumping the water 
from the quarry sump. The water is 
started and stopped by a ball float and 
master switch in the pump house and a 


would be totally inadequate and that 
the engineer was going to ‘‘get in 
wrong.” But when the equipment dug 
right into the load and pumped water 
in a large stream and never once hesi- 
tated until the samp was emptied, their 
surprise and speedily their pleasure was 
great. So pleased were they that in 
twenty-four hours after the pump be- 
gan work orders were given for the 
complete abandonment of the steam 
equipment. 

The motor application is a particu- 
larly good one. The first point of ex- 
cellence is the use of a flexible coup- 
ling between the pump and the motor, 
which permits slight inaccuracies in the 
alignment of the two shafts. Some 
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form of flexible coupling should prefer- 
ably be used on all installations where 
the motor- is direct connected to any 
two-bearing machine. The second 
point 1s the excellent concrete founda- 
tion provided even though the pump 
and motor are mounted on the same 


cast-iron bed plate. 
— +}. — 


Electric Steel From Scrap Iron. 

A company has been formed in 
Norway for the purpose of utilizing 
scrap iron and steel in the electrical 
production of steel. Broken-up ves- 


MOTOR-DRIVEN PUMP. 


sels, machinery and all available scrap 
will be treated in an electric furnace. 
A steel foundry and rolling mill will 
be included in the works. The power 
available is 2,500 horsepower, but it 
ean be increased to 10,000 
$e — 
Hydroelectric Development in Sweden. 
During 1910 twenty new hydroelec- 
tric plants were built in Sweden, and 
five were reconstructed, representing 
altogether 111,000 horsepower. There 
are at present under construction 
projects which will furnish 115,000 
horsepower additional. One of those 
already built and one under construe- 
tion are Government projects and to- 
gether represent 90,000 horsepower. 
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Electricity in a Composing Room. 

The New York World has the most 
complete electrical equipment in its 
press and composing rooms of all the 
newspapers in New York. Electricity 
is used not only for lighting and to op- 
erate the presses and linotypes, as is 
the custom in all first-class offices, but 


the World has gone one step further, 


and melts the type metal in the lino- 
type by electrical heat. 

This innovation is commended both 
hy the executive staff and the linotype 
operators. The electric heating has 
increased the efficiency of each machine 
about twenty per cent, while a much 
better ‘‘slug’’ is made by melting the 
type metal electrically than by the 
older method. This is because electric 
heat is absolutely under control, and 
better distribution can he effected. 

To the uninitiated the linotype ma- 
chine, which costs from $3,000 to 
$3,500, resembles a typewriter key- 
board at which the operator sits. In 
response to his fingers, the type drops 
down, and when a line is filled, this 
travels to the mouth of the melting 
pot, where it makes an impression on 
the type metal. The letters are then 
returned automatically to their re- 
spective boxes. 

Each line of type, in type metal, is 
called a slug, and it is of these slugs 
that the pages of the papers are made 
up. When any page is complete it is 
put in the ‘‘form,’’ so-called, and at 
high heat and heavy pressure a ‘‘ma- 
trix’’ impression is made. Because of 
the heavy weight which must be placed 
upon the forms, it is necessary that the 
‘“slugs’’ be perfect, and it is here that 
the electric melting shows to advan- 
tage. When electricity is used, the 
melting pot can be kept at exactly the 
right temperature to make a perfect 
mold, whereas, under the old method. 
the metal frequently beeame too hot, 
producing what is called a ‘“‘porous 
slug,” or one with air bubbles in it. 

When one of these imperfect slugs 
is put under the tons. of pressure used 
to make the matrix, not uncommonly 
it breaks. In this case the entire form 
has to be knocked to pieces, a new slug 
made and inserted for the defective 
one and the form locked up again. It 
ean easily be seen that this small catas- 
trophe might happen at most inoppor- 
tune moments for a newspaper, for in- 
stanee, when some big story was being 
“rushed”? to catch an edition. At best 


it causes a considerable waste in the 
time of high-priced linotypers. Since 
electrice melting pots were put upon the 
fifty-six. linotypes of the New York 
World not a single form had to be re- 
made for imperfect slugs. 

While the more perfect performance 
on the part of the electric melting pot 
wins the approval of the publishers, 
the new apparatus has greatly im- 
proved working conditions in the com- 
posing room. Where other than elec- 
tric heat is used for the melting pot, 
not only does the air become very much 
overheated, but the fumes from the 
type metal vitiate the air, so that work- 
ing in this close hot atmosphere tends 
to cut down the speed of the machines, 
and finally to undermine the health of 
the operators. 

The electric melting pot is provided 
with a cover and spout and surrounded 
by a jacket of cast-iron lined with as- 
bestos. A centrally-arranged plunger 
serves to force the molten metal out of 
the spout in the customary manner. A 
number of heating coils of a desired 
grouping and supported by insulators 
are placed in the air-tight space be- 
tween the melting pot and the jacket. 
Heating coils of high resistance are 
placed outside and around the insulat- 
ing sleeves. The coils are divided so 
that the heat from one group is ap- 
plied to the main portion of the pot 
and from the outer group to the spout, 
so that the greater amount of heat en- 
ergy is used for melting the metal and 
a lesser amount for keeping it in a 
molten condition. IIeat control, pro- 
vided by a thermostat, keeps the metal 
at the right temperature.—Edison 
Monthly. | 


—__—_—__~--_____. 


Yarn Singeing by Electricity. 

Another triumph of electricity im 
textile manufacture has to be recorded. 
The singeing of yarns has hitherto been 
carmed on by the process known as 
“gasing.” But with this operators 
have to contend against difficulty of 
control and fouling of the air. A ma- 
ehine for yarn singeing by electricity 
has now been introduced. The actual 
burning takes place in an insulated 
platinum-alloy tube, electrically con- 
nected. The fluff and upstanding fibers 
are .quickly removed, without in any 
way damaging the yarn itself. The 
process is quick and clean, and, of 
course, gives off no evil fumes.—Elec- 
trical Engineer. 
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Subway Bids Withdrawn. 

The bid for the construction of the 
New York subway which was submit- 
ted by Frank J. Sprague and Oscar T. 
Crosby has now been withdrawn fol- 
lowing a statement by Mr. Sprague and 
Mr. Crosby that their proposal had not 
received proper consideration. 

After writing the Public Service 
Commission and the Conference Com- 
mittee and receiving no reply from 
either, a letter was written to Mr. Me- 
Aneny by Mr. Sprague asking whether 
or not it was the intention of the com- 
mittee to consider the independent 
proposal which had been submitted, 
and asking for an early reply. This 
letter also was unanswered. 

In a later letter to William R. Will- 
cox, chairman of the Public Service 
Commission, Mr. Sprague and Mr. 
Crosby withdrew their proposal. but 
stated that they were prepared at any 
time to bid for the equipment and op- 
eration of any independent line which 
appeals to their judgment. 

—_—___—@<—___ _—- 
Rubber Imports from Mexico. 

The invoices of the United States 
consul in the district of Torreon. Mex., 
show that during the period from Jan- 
uary 23 to February 14, 1911, there was 
shipped to the United States 1.567.500 
pounds of erude rubber. The recent 
inauguration of three new guayule rub- 
ber factories in the Torreon district 18. 
expected materially to increase the out- 
put of the product as soon as the pres- 
ent disturbed conditions of the rural 
localities from which the supply of 
shrub is drawn subsides. One of these 
new factories is at Monclova, another 
at Port Carmen and the third at Go- 
mez Palacio. 

—_—_—__+--e—__—— 
Electric Railway Equipment. 

An order has been placed with the 
G. C. Kuhlman Car Company for eight 
pay-as-you-enter cars by the Utica & 
Mohawk Street Railway. The Cinem- 
nati Traetion Company and the Buf- 
falo & Lake Erie Traction Company 
are in the market for fifty and twenty- 
five of these cars, respectively. 

— eo 
The Cambridge Subway. 

The Cambridge subway, whieh eom- 
nects the city of Boston with Harvard 
University, is now practically completed 
and trains will be running in a few 
months. The total length of the tuhe 18 


three and one-half miles. 
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MEMBERSHIP IN THE COMMERCIAL 
Section, N. E. L. A.—I am connected 
with a firm that manufactures electric 
signs. Am I eligible for membership 
in the Commercial Section of the Na- 
tional Electrice Light Association, and, 
if so, what must I do to become a 
member ?—F. L., Chicago. 

Any Class B or Class E member of the 
National Electric Light Association is 
eligible for membership in its Commer- 
cial Section. The Class B membership 
of the Association includes employees 
of member central-station companies, 
while membership in Class E is open to 
any employee of an electrical manufac: 
turing company, jobber, dealer, profes- 
sional engineer or publisher. To any- 
one now holding either a Class B or 
Class E membership in the National 
Electric Light Association the dues of 
the Commercial Section are $2.50 per 
annum in addition to the regular Asso- 
ciation dues. To those not holding 
personal membership in the Association 
the dues are $7.50 per annum, which in- 
cludes a Class B or Class E member- 
ship. Application blanks and detailed 
information regarding the benefits of 
membership in the Commercial Section 
may be obtained from J. Robert Crouse, 
1823 East Forty-fifth Street, Cleve. 


land, O., who is chairman of its Mem- 


bership Committee, or from any mem- 
ber of this committee, or from the ex- 
ecutive secretary of the Association. 
T. C. Martin, 33 West Thirty-ninth 


Street, New York, N. Y. 


e 


MONORAIL SysteMs.—In a monorail 
system, such as Brennan devised, that 
is operated by electricity, is it neces- 
sary to have separate motors for driv- 
ing the gyroscope and for propelling 
the car? If the power should fail, 


would the car tip off the rail?—W. R.. 


S., Enid, Okla. 
It is practically necessary to have 


separate motors for the two purposes 
specified, since the gyroscope motor 
must run at constant and high speed 
and the propelling motor must neces- 
sarily start and stop at various stations 
and be capable of running at variable 
speed. The gyroscope motor need be 
only a small motor, probably of the 


shunt or cumulative compound type. 
which must be provided with control 
devices to enable it to start at very 
low speed and to accelerate gradually. 
The construction of the gyroscope re- 
quires a high grade of workmanship 
and ball bearings to reduce the friction 
to the minimum; in fact, it has been pro- 
posed to run the gyroscope in a vac- 
uum. As a result the gyroscope can 
run for hours after its driving power 
is cut off. Therefore there is little 
danger from any interruption of the 
power. To eliminate all fear from such 
a possibility a storage battery could be 
carried to supply tke gyroscope motor 
for a long time. 


LIFE oF IGNITION STORAGE BATTERIES. 
—A friend told me that the storage 
battery he has used for sparking on his 
gasoline car was found to be short- 
circuited and its plates almost com- 
pletely disintegrated after a little less 
than a year’s use. He claimed he had 
had the battery charged and regulated 
once a month at a garage. To me it 
seems that the battery should last long- 
er than that with fairly regular treat- 
ment. Is one year the average life for 
such a battery ?—E. H., Evanston, Tl. 


The life of an ignition battery de- 
pends upon its make and still more 
upon the care exercised in using and 
in charging it. If given regular 
charges and discharges closely follow- 
ing each other as in a laboratory test 
or under ideal road conditions, such 
batteries-are found to have a useful life 
of 200 to 400 complete charges and dis- 
charges. In actual service, however, 
an ignition battery is subjected to a 
great deal of abuse, particularly at the 
hands of careless chauffeurs and gar. 
age attendants; it is left standing in 
a highly discharged condition for long 
periods; when charged it is likely to 
he undercharged or overcharged at a 
high rate; the specifie gravity of the 
acid is not kept at the proper point, 
also the level of the acid; it is fre- 
quently overdischarged. All these 
things cause the formation of an exces- 
sive amount of sulphate or rapid dis- 
integration of the plates, both of which, 
along with the constant vibration while 


03? 


pme 
S 
TED Lg $ 


on the road, materially shorten the 
useful life. With a reasonable amount 
of intelligent care, automobile ignition 
batteries are found to give good serv- 
ice for 70 to 100 complete charges and 
discharges; in other words, greatly in 


excess of a year. 


MAGNETS AND MAGNETIC INDUCTION. 
—(1) Can permanent magnets be made 
as strong in the shape of a bar as in 
the horseshoe shape? (2) Would it 
be practical to revolve a bar magnet in 
an iron ring fitted with coils to pro- 
duce current? (3) With such an ar- 
rangement would the magnet. remain 
permanent’—W. R., Detroit, Mich. 

(1) Bar magnets ean be magnetized 
as strongly as horseshoe magnets, but 
the density or strength of field between 
the poles of the latter is, of course. 
greater, as can readily be demonstrated 
by sprinkling fine iron filings on a glass 
plate over the magnets. 

(2) It is possible to do this, but not 
very practical, as the electromotive 
force developed would he too feeble 
except for demonstration purposes. 
This general principle is practically 
employed in the revolving-field alter. 
nator, but in this machine an electro- 
magnet is revolved that js many times 
as strong as a permanent magnet of 
equal size; moreover the coils are 
placed in slots in the inner circumfer. 
ence of a laminated ring, thus reduc. 
ing the air gap, reducing the eddy-eur 
rent losses and utilizing both sides of 
the coil effectively. (3) If the magnet 
had previously been aged or properly 
permanized, it would not suffer any 
demagnetization from such use. If it 
had not been aged and the circuit of 
the coils had been closed, the magnetie 
Hux from the latter would have weak- 
ened or partly demagnetized the mag. 
uct to its state of permanency, 


Quartz Mercury-Varpor Lamps. 
Who are the makers of quartz-tube 
mercury-vapor lamps in this country? 
—S. M. F.. Columbia, Mo. 

These lamps have not vet been com- 
mercially manufactured in this coun- 
try. There are several makers in Great 


Britain and Germany. 
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BOOK REVIEWS. 


“Elements of Electricity.” By W. H. Tim- 
bie. New York: John Wiley & Sons. Cloth, 
556 pages (5 by 7.5 inches), illustrated. Sup- 
plied by the Electrical Review Publishing 
Company for $2. , , 

This book, designed primarily to 


meet the needs of those who desire to 
follow an occupation connected with 
the electrical industry, is based upon a 
series of lectures given in the Pratt 
Institute. The treatment is elementary 
and necessarily brief, as a great 
amount of ground is covered. The text 
is confined to an adequate treatment 
of a few fundamental ideas rather than 
a discursive treatment of many. There- 
fore it includes only ideas of the ele- 
mentary principles of direct and alter- 
nating-current generation, distribution 
and utilization in light and power. The 
book contains an adequate amount of 
information concerning electrical laws 
and practice in an immediately usable 
form; it applies the information con- 
tained to real things and not to ab- 
stract theory and conditions; it will 
develop in the student a capacity for 
applying what he has learned, the large 
number of diagrams aiding materially 
in providing exact and clean-cut con- 
ceptions of the conditions of the prob- 
lems; ìt presents, out of the great mass 
of electrical phenomena, only those 
facts and principles which a technical 
student needs to know. In the appen- 
dix is given a large number of mathe- 
matical formulæ and rules covering all 
branches encountered in the text. 


“Electric Wiring, Fittings, Switches and 
Lamps. By W. Perren Maycock. New York: 
Whittaker & Company. Cloth, 628 pages 
(4.5 by 7.5 inches), illustrated. Supplied by 
the Electrical Review Publishing Company 
for $2. 


This book deals, in a comprehensive 
manner, with the uses of electrical 
energy by the ordinary consumer. The 
various ways in which the different ap- 
pliances or current-consuming devices 
may be connected to their switches, 
ete., are explained very fully. Start- 
ing from the point of entry of the sup- 
ply mains into a building, the various 
methods of planning and arranging the 
circuits ; the placing of such accessories 
as switches, ceiling rosettes, plug con- 
nections, ete., and the connections of 
lamps, heaters, bells, small motors 
are fully explained. The book is 
essentially a source of practical in- 
formation for central-station men, con- 
builders and stu- 


tractors, wiremen, 


dents. 
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“Motion Study.” By Frank B. Gilbreth, 
New York: D. Van Nostrand Company. 
Cloth, 116 pages (5 by 8 inches), illustrated. 
Supplied by the Electrical Review Publish- 
ing Company for $2. 


This work is the result of long and 
close observation of the laws of motion 
as applied to industries and occupa- 
tions. The aim of motion study is to 
find and perpetuate the scheme of per- 
fection. There are three stages in this 
study: (1) Discovering and classify- 
ing the best practice; (2) deducing the 
laws; and (3) applying the laws to 
standardize practice, either for the 
purpose of increasing output or de- 
creasing hours of labor, or both. In 
this book, by means of an analytic 
treatment of the laws involved the 
author shows the necessity for motion 
study and the savings that are possible 
by the application of its underlying 
principles. 


“The Electrical Nature of Matter and 


Radioactivity.” By Harry C. Jones, New 
York: D. Van Nostrand Company. Cloth, 
210 pages (5 by 8 inches). Supplied by the 
Electrical Review Publishing Company, for 
$2. 


This is the second edition of this 
book, the contents of which have ap- 
peared as a series of articles in the 
ELECTRICAL Review. The aim of the 
author has been to present to the 
reader the more important facts and 
conclusions in connection with the 
work on the electrical nature of mat- 
ter and radioactivity as far as possi- 
ble in non-mathematical language. 
While this work is written in a semi- 
popular style, the attempt has been 
made to treat the subject with scientific 
accuracy, and the facts presented have 
been taken from original sources. 


“Brookes Automobile Handbook”’—1911. 
By L. Elliot Brookes, Chicago: Frederick J. 
Drake & Company. Flexible morocco, 701 
pages (4.5 by 7 inches), illustrated. Sup- 
plied by the Electrical Review Publishing 
Company for $2. 


This is a strictly up-to-date treatise, 
dealing in a practical manner with all 
of the various questions relating to the 
construction, care and operation of 
gasoline, electric and steam automo- 
biles, including illustrated descriptions 
of the many different parts, together 
with clear and concise explanations of 
the principles governing their action. 
Methods are given for dealing with 
motor carburetor and ignition troubles. 
There 1s also given valuable informa- 
tion pertaining to ignition systems, 
carburetors, magnetos, ete. Valve set- 
ting is dealt with in detail, also indi- 
cator work, with numerous tables, use- 
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ful rules and formulas and over 300 il. 
lustrations, 


“Smoley’s Tables.” By Constantine 
Smoley. Sixth edition, revised and en 
larged. New York: The Engineering News 
Publishing Company. Flexible leather, 174 
pages (4144 by 7 inches). Supplied by the 
Electrical Review Publishing Company for 
$3.50. 


This convenient book of tables con- 
tains parallel tables of logarithms and 
squares; logarithmic and natural fune- 
tions of angles and in terms of given 
bevels, squares, cubes, ete. The argu- 
ment in the main table is given in feet, 
inches and fractions of an inch. In 
this edition the angular functions are 
given for intervals of one minute, a 
valued improvement over the previous 
ten-minute intervals. The addition of 
tables of squares, cubes, roots, recip- 
rocals, area and circumference of cir- 
cles, ete., add much to its value. The 
book is well printed. 


“How to Make a Wireless Set.” By Ar- 
thur Moore. Chicago: Popular Mechanics 
Company. Cloth, 84 pages (4.5 by 6.5 inches), 
illustrated. Supplied by the Electrical Re 
view Publishing Company for 25 cents. 


This handbook is adapted for ama- 
teurs and those desiring practical in- 
formation relative to the building of 
wireless telegraph sets. The text is 
easily understood and is supplemented 
with numerous drawings and photo- 
graphs, illustrating the design, cot- 
struction and finished appearance of 
each part. 


—, —— 


“Blectricians’ Operating and Testing Man: 
ual.” By Henry C. Horstmann and Victor 
H. Tousley. Chicago: Frederick J. Drake 
& Company. Flexible leather, 352 pages 
(4% by 6% inches), illustrated. Supplied 
by Electrical Review Publishing Compan} 
for $1.50. 


The object of this volume 1s to 1n- 
struct the practical electrician in the 
management, operation and testing of 
the more important electrical devices 
now in use, including dynamos, motors. 
transformers, batteries, lamps, ete. The 
method adopted has been to familiarize 
the reader with underlying principles 
rather than to go into details of con: 
struction of particular commercial! 
“forms. The book is therefore rather 
elementary in character, dealing printi- 
pally with the fundamentals. The il- 
lustrations are mainly line drawings. 
and all catalog cuts have been omitted. 
A chapter is devoted to dynamo and 
motor troubles, a list of the princip! 
troubles likely to be encountered. with 
a method of testing for each, being ent 
merated. 
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April 1, 1911 


FINANCIAL REPORTS OF ELEC- 
TRICAL COMPANIES. 


WEST PENN TRACTION COMPANY. 
The West Penn Traction Company 
has issued its report for the year ended 
December 31, 1910. The income ac- 


count compares as follows: 


1910. 1909. 
Gross revenie co... cee eee 2,107,002 $1,767,915 
Operating expenses und taxes 987,642 981,340 
Net revenue ..........2.- 1,119,360 786,575 
Bond interest .............- 470,504 459,827 
West Penn Rwys. dividend.. 202,500 137.500 
SUTDIUS noice eee Sse eee 446,356 189,248 
Preferred dividend ......... 97,500 =... . ae 
Balance xe cba eee *348,856 189,248 
Common dividend ......... 65,000  ....... 
Yearly surplus ........... 283,856 189,248 


* Equal to 5.37 per cent earned on $6,500,000 
common stock. 


SUSQUEHANNA RAILWAY, LIGHT & POWER 
COMPANY. 


The Susquehanna Railway, Light & - 


Power Company report for the year 
ended December 31, 1910, compares as 


follows: 


1910 1909. 

Net earnings of subsidiary 
companies, etc. ...........00- $600,485 $426,689 
Amortization reserve .......... 86,115 35.239 
Preferred dividends ........... 204,619 204,619 

Retained surplus account sub- 

sidiary companies not de- 
clared in dividends........... 247,164 167,465 
Surplus for year.,.............6. 2.596 19,553 
Previous surplus .............. 164,549 144,993 
Profit sale of securities........ 67,942 awe 
Total surplus .............. 295,080 164,546 


INTERNATIONAL RAILWAY COMPANY. 
The report of International Railway 
Company (Buffalo), for the quarter 
ended December 31, 1910, compares as 


follows: - 


1910. 1909. 
Total operating revenues. ..$1,224,665 $1,158,196 
Total operating expenses.. 699,126 678,535 
Net operating revenues... 525,539 479,661 
Taxes accrued ..........0255 75,587 66.729 
Operating income ........ 449,952 412,932 
Other income .............. 2,962 8,375 
Gross income ............ 452,914 421,307 
Total deduction from gross 
Income 6 oo eg8u i eee se Chass 208,867 206,042 
244,047 215,265 


Net corporation income... 


OTIS ELEVATOR COMPANY. 

The Otis Elevator Company has is- 

sued its pamphlet report for the year 

ended December 31, 1910. The income 
account compares as follows: 


1910. 1909. 

*Net earnings .............. $1,157,371 $1,048,489 
Preferred dividend ......... 381,109 378,600 
Palace mase Sew gah eek bh tae +776, 262 670,089 
Common dividends ......... 255,012 191,259 
Balance fF o6 oes eo Gase te eek 521.250 478,830 
Depreciation  ............0-- 391,124 362.845 

Surplus asew ci-b heated ewewe ka 130,125 115,985 


* After deducting all charges for interest and 
patent expenses and for renewals and repairs 


for maintenance of plant. 
+ Equal to 12.2 per cent on $6,375,300 common 


stock before charging out current depreciation 
as compared With 10.51 per cent earned on same 


stock previous year. 
President Baldwin says in part: 
“The volume of business done for 
the year 1910 is somewhat in excess of 
the year 1909, and the profits are the 
largest in the history of the company. 
The outlook for the business in 1911 is 
not in some respects as favorable as it 
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was last year, although the contracts 
closed up to this time indicate that 
there will be a fair demand for our 
product. 

‘‘The escalator, or traveling stair- 
way, exclusively controlled by us, 
promises to become an important ad- 
junct to our business. Substantial or- 
ders have been placed with us in the 
last few months for escalators for Eu- 


rope and this country.”’ 


WINNIPEG ELECTRIC RAILWAY. 
The Winnipeg Electric Railway Com- 
pany has issued its report for the year 
ended December 31, 1910, which eom- 


pares as follows: 


1910. 1909. 
Gross revenue .............. $3,284,342 $2,023,731 
Operating expenses ........ 1,654,834 720,665 
Net revenue ............-. 1,629,598 1,302.066 
Fixed charges ..........0.0% 694,739 439,661 
Balance >’ seb i Siok ect de oe *934,769 863,405 
Dividends .......... seses 600,000 600,000 
Surplus for year......... - 334,769 263,405 
Previous surplus ........... 861,430 598,024 
Total surnlus ............ 1,196,199 861.429 


*Eqnal to 15.58 per cent earned on $6,000,000 
capital stock compared with 14.39 per cent 
earned on same stock last vear. 


MILWAUKEE ELECTRIC RAILWAY & LIGHT 

The Milwaukee Electric Railway & 
Light Company and subsidiary compa- 
nies’ consolidated income account for 
the year ended December 31, 1910, com- 


pares as follows: 


Nine months’ surplus....... 690,141 788,211 
1910. 1909. 
Gross revenue .............. $6,428,710 $5,709,946 
Operating expenses, taxes 
and reserve .....cc eee cece 4,382,611 3,680,420 
Net reserve ............ 2,046,099 2,029,526 
Interest charges ........... 1,278,719 1,257,974 
Balanée deocs ares somit t ee oaa 767,380 771,552 
Preferred dividends ........ 270,000 270,000 
Surplus: con over padkaw eee ws 497,380 501,552 


ROCKY MOUNTAIN BELL TELEPHONE 

The report of the Rocky Mountain 
Bell Telephone Company for the year 
ended December 31, 1910, compares as 


follows: 


1910. 1909. 
Gross revenue .........e eens $2,053,502 $1,855,689 
Expenses 4 okt week ew eae es wees 1,407,857 1,332,467 
Net revenue .....sssse.seo 645,615 523,222 
Charges and taxeS........... 469,283 441,655 
Surplus 4.524065 623 sete ues 176,332 81,568 


Surplus earnings for 1910 and 1909 
were charged to maintenance, and set 
aside as a reserve for depreciation of 


property. 


UNION ELECTRIC LIGHT & POWER. 

The Union Electric Light & Power 
Company of St. Louis has issued its 
report for the year ended December 
31, 1910. The income aecount com- 


pares as follows: 


1910. 1909, 

Gross revenue wo... cece eee $3,371,520 $3,085,614 
Operating expense, taxes 

and reserve 420.4 ceces cease 1,767,211 1,593,934 

Net revenue ooo... . eee eee 1.604,39 1,552,530 
Interest charges ...........- R23,341 834,204 

Balance  ciscccccccscecseee S7TNO, 968 TAS, 376 
Dividends ...s.sssasesssensso 593,100 593,100 

Surplus co... eee eee eee ees IX7T,N68 155,276 

*Iqual to 7.90 per cent earned on $9,885,000 


capital stock, comrared with ©5s percent earned 
on same stock last year. 
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AMONG THE CONTRACTORS 


AND SUPPLY MEN 


MARTIN & LAMPKIN, Jacksonville, 
Fla., have severed their connection with 
the Florida Electric Company and have 
opened a shop at 118 South Ocean 
Street. The firm is equipped to do all 
kinds of electrical work. 

THE NEW STATE ELECTRIC SUP.- 
PLY & FIXTURE COMPANY, Phoe- 
nix, Ariz., has been awarded the con- 
tract for the construction of the new 
Orwood substation of the Phoenix Rail- 
way Company. 

CHARLES H. SPANGLER, Waynes- 
boro, Pa., purchased the business and 
equipment of the J. D. Schaff Electric 
Company in Hagerstown and will con- 
duct a general electric supply and 
contracting business. 

THE J. K. HOWE COMPANY, Bal- 
timore, Md., received the contract for 
wiring and installing electrical fix- 
tures in the building constructed by the 
Richmond Building Corporation on 
Main Street in Baltimore. The esti- 
mated cost of the work was $10,000. 

THE WALKER ELECTRIC COM- 
PANY, Rome, Ga., recently opened an 
electrical contracting office in that city. 
The company purchased the electrical 
supply department of the Rome Rail- 
way & Light Company, including the 
fixtures and stock. 

THE SPANGLER ELECTRIC CON- 
STRUCTION COMPANY of Glovers- 
ville, N. Y., has been incorporated with 
a capital of $2,000 to do a general elec- 
tric contracting business. The directors 
are Charles Spangler of Gloversville 
and Hida D. and Richard Spangler of 
Schenectady, N. Y. 

THE BERNE SELLING COMPANY, 

of Albany, N. Y., has been ineorporated 
with a capital of $6,000, and will deal 
in and manufacture lamps, burners, gas 
and electric fixtures, ete. The directors 
are Wm. D. Arnold, Chester A. Dwyer 
and George B. Wilkinson all of Al- 
bany. 
THE ANDERSON-MARTIN ELEC- 
TRIC CO., of Brentwood, N. Y., 1s a 
firm whieh was recently incorporated 
for the purpose of doing electrical 
work of all kinds. The ineorporators 
are Raymond S. Andrews, Brooklyn, 
and John B. Martin and Anthony H. 
Creagh, both of Brentwood. 


658 


Vol. 58—No. 13 


N ew Electrical and Mechanical Apparatus and 


Portable Electrically Driven Radial 

The accompanying illustration shows 
the new portable electrically driven 
radial drill being placed on the mar- 
ket by the Lamb Electric Company, 
Grand Rapids, Mich. The extreme 
height of this device is forty inches 
and the greatest distance from the 
spindle to the base is twenty-eight 
inches. The distance from the column 
which is two and one-Half inches in 
diameter, to the center of the spindle 
is ordinarily eight and one-fourth 
inches. 

The drill may be operated conven- 
iently in any position vertically, hori- 
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LAMB RADIAL DRILL. 


zontally or at any angle. The travel 
of the spindle is five inches and it is 
operated by a rack and pinion, which 
in turn is operated by a worm and 
gear, making a powerful feed. The 


spindle has a quick return when de- 


sired. These drills are regularly fur- 
nished in single and _ double-speed 
types. In the latter, the change from 
one speed to the other is instantly ob- 
tained by shifting a knob. The sin- 
gle-speed machine operates at a speed 
of 165 revolutions per minute and the 
two-speed at 165 and 230 revolutions 
per minute. The capacity of these 
drills, in steel, is one inch. 


Appliances. 


Hackney Ventilators. 

A subject which is justly being 
given serious consideration is that of 
ventilation. Its importance has prob- 
ably been realized for many years, but 
the comparatively recent discoveries 
of scientists that much of the sickness 
and death can be traced to constantly 
breathing impure air has led to a more 
thorough appreciation of the value of 
ventilation and has given impetus to 
the design and manufacture of de- 
vices for producing ventilation. 

This. development has given rise to 


shown in the accompanying illustration. 

The fundamental principle upon 
which the Hackney ventilator is based 
is shown clearly in the illustration. 
Two blowers are used, one forcing the 
air into the building and the other 
drawing it out. These two blowers 
must each handle exactly the same 
amount of air for perfect results and 
for this reason as well as on account 
of rigidity and compactness, thev are 
both, ordinarily, mounted on a com- 
mon base with the driving motor, to 
which they are directly connected. In 


HACKNEY VENTILATING SET. 


the question of how best to provide 
fresh air indoors without drafts or any 
other disagreeable features. The prob- 
lem has been uppermost in the minds 
of engineers for several years and 
much experimenting has been done, 
with a fair measure of success. 
Working on the principle that 
proper ventilation consists in introduc- 
ing air into a building from out-of- 
doors, circulating it thoroughly but 
without drafts, and finally discharging 
it again without drafts, the Hackney 
Ventilating Company, of St. Paul, 
Minn., has perfected and placed on 
the market the electric ventilating set 


special cases, however, other methods 
of assembling are employed. 
Referring again to the illustration, 
it will be seen that the air inlets are 
on each side of the set. One blower 
brings in the fresh air and distributes 
it through piping to all parts of the 
room, the other blower draws the foul 
air from a corresponding system of 
piping and discharges it out-doors. 
The Hackney ventilator can be ap- 
plied to any building or structure. Its 
location is optional, it being possible 
to install the apparatus in basements 
or attics and connect it by means of 
suitable piping with the room or rooms 
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to be ventilated. In hotels, office 
buildings, ete., where provision has 
already been made for washing air, the 
Hackney ventilator may be installed in 
connection with the existing equip- 
ment with excellent results. 

The machine shown in the illustra- 
tion is now ventilating Schiek’s Cafe 
in Minneapolis. Although it was de- 
signed to serve only 300 people, the 
management of the cafe states that 
very often the number of patrons in 
the building exceeds this number by 
100 and the results are equally as good 


as when below the number provided 


for. 
The machines are made in portable 


sizes suitable for private residences as 
well as in sizes suitable for ventilat- 
ing theaters, hotels, public halls, ete. 
The motor is of standard make, its size 
and type depending on the conditions 
to be met. All material entering into 
the construction of these machines is 
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MILLAR IRON SUPPORTED ON STAND AND 
USED AS ELECTRIC COOKSTOVE. 


especially selected for the purpose, and 
the manufacturers claim the workman- 
ship to be of the highest quality. 
eo 
The Millar Household Devices. 

In the accompanying illustrations are 
shown three new Millar heating devices 
for the household which embody many 
commendable features of design. The 
Millar domestic irons are all double- 
pointed and the unit so arranged as to 
give a maximum,even heat at the points 
and around the edges. The handle is 
corrugated to prevent slipping or any 
hardening of the hands from use, and 
is mounted in such a way as to allow 
the circulation of air between the iron 
and the steel handle, keeping it always 
cool. 

A novel feature is the attachment of 
the cord at the side of the iron oppo- 
site to the operator, thus keeping it al- 
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ways out of the way. The suspension 
iron rest is new and unique, as will be 
seen from the illustration, ears on the 
iron handles engaging in the side sup- 


ports. The iron may be inverted on 


MILLAR DOMESTIC IRON ON STAND—AS 
USED IN [RONING. 


the top of the rest making an efficient 
electric stove on which water may be 
boiled and light cooking done. These 
irons are made in sizes ranging from 
four pounds to twenty pounds. 

The Millar immersion coil is a very 
handy device for heating small quan- 
tities of water almost immediately. It 
is small, compact and may easily be 
carried in the traveling bag. It is 


MILLAR ELECTRIC IMMERSION COIL FOR 
HEATING SMALL QUANTITIES OF LIQUID. 


made. in three sizes consuming respect- 
ively 250, 350 and 500 watts. 

The electric toaster, also shown in 
one of the illustrations, is constructed 
on scientific principles and secures a 


MILLAR ELECTRIC TOASTER WITHOUT 
BREAD RACK. 

maximum degree of efficiency at low 
cost. The Millar toaster is fitted with 
a removable tray and bread rest on 
which bread may be placed while the 
toaster is in operation. The toaster has 
a capacity for two slices. Francis Gran- 
ger, Chicago, Ill, is the distributing 
agent for these devices. 
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A Switch for Severe Service. 

The Detroit Fuse & Manufacturing 
Company, Detroit, Mich., has placed on 
the market a new type of ‘‘Detroit’’ 
switches known as the ‘‘Severe-Service 
Junction-Box Switch.’’ In addition to 
being an ironclad fused switch, this de- 
vice provides for the branching out of 
circuits in all directions and for the 
main lines passing entirely through the 
box and under the porcelain base. 

The ‘‘Detroit Severe-Service’’ switch 
is a quick-make-and-break switch ab- 
solutely positive in its action, and con- 
trolled instantly from the outside of a 
cast-iron box. All working parts are 
of phosphor-bronze, making rust-proof 
design, and the switch is equipped with 
gaskets, giving a water-tight construc- 


vy 


tion. 
It can be installed out-doors or 


where directly exposed to water, steam, 


DETROIT “SEVERE-SERVICE” SWITCH. 


fumes, or any other extreme conditions. 
This switch is especially desirable for 
engine-house service and is being rapid- 
ly adopted by prominent railroads as 
part of their equipment. 


Stereo-Pyrometer. 

This is an ingenious and handy little 
instrument which has recently been in- 
vented for ascertaining the temperature 
of muffles, furnaces, pottery kilns, steel 
furnaces, case-hardening furnaces, etc., 
and it can be used for any temperature 
from 550 to 2,000 degrees centigrade. 
It has been found specially useful in 
ascertaining the temperature of all kinds 
of metals, and can be used by workmen. 
It consists essentially of small glass cells 
containing dyes, the absorptive powers 
of which are so chosen that all light of 
whatever color emitted by a hot body at 
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a given temperature is absorbed. Each 
differently colored dye corresponds to a 
different temperature. The instrument 
is used like a spectroscope for direct ob- 
servation only, and it cannot be used un- 
less the hot body is visible, either directly 
or by reflection. The articles can be 
viewed through an observation hole lo- 
cated at any convenient part of the fur- 
nace. In half a minute or so after the 
instrument is applied to the eyes the ar- 
ticles seen through the dyes in the cells 
will be visible as a deep maroon or crim- 
son patch, of the same shape as the ob- 
servation hole, if their temperature is 
higher than that engraved on the cell 
caps. If one steady temperature has to 
he maintained, it is reeommended to use 
an instrument with two pairs of cells, 


FIG. 1.—DESIGN NO. 100. 


one for a temperature slightly higher 
than the other. The articles or the fur- 
nace under examination will be at the 
correct temperature when the sight-hole 
is visible through the cell for the lower 
temperature, and invisible through the 
one for the higher temperature. The 
instrument is made by W. and J. 
George, Limited, Great Charles Street, 
Birmingham, England. 
——e 
An Electric Burglar Alarm. 

An electric burglar alarm which was 
recently exhibited in England involves 
the principle of the Wheatstone bridge. 
which is thrown out of balance by any 
intruder. The tread of any person on 
the fluor will, by changing the resistance 
in one of the arms of the bridge, light 
the lights, ring alarms or do anything 
else that is desired in the way of arous- 
ing the residents of the house where it 


is installed. 
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Despatch Electric Ovens. 

It is generally conceded that to be 
successful the electric range or oven 
should embody at least the fundamen- 
tal principle of the fireless cooker, 
that of heat storage. This character- 
istic seems to have been successfully 
incorporated in the electric ovens, il- 
lustrated herewith, which are being 
placed on the market by the Despatch 
Manufacturing Company, Minneapolis, 
Minn. 

The standard ovens of this company 
are designed primarily as heat-storage 
plants, the retaining walls in the bak- 
ing compartment being .covered with 
heavy tile of a special composition 
which prevents external radiation 
This feature of construction is well il- 


lustrated by the claims of the manu- 
facturer that an oven, of a size suffi- 
ciently large to bake 100 loaves of 
bread at one time, consumes 16,000 
watts for three hours to raise the tem- 
perature to the high baking point. The 
current is then turned off and the pro- 
cess of baking continues without fur- 
ther use of current. Several bakings 
can be accomplished with the initial 
heating and if the oven is used every 
day sufficient heat is stored .to require 
current being used only one hour ta 
bring the temperature to the baking 
point. The same principle applies to 
the smaller commercial ovens and also 
to the household size. 

The heating element is, of course, 
an important feature of an electric 
oven. In the Despatch ovens a special 
wire known as ‘‘Grapptol’’ is em- 
ployed and the success with which the 
ovens of this manufacture are mecting 
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is a fair indication of the qualities of 
‘*Grapptol’’ wire. The wire used is a 
metal alloy especially drawn for these 
ovens and is claimed not to oxidize 
at a temperature equivalent to red 
heat, and not to become brittle with 
repeated heating and cooling. The 
wire after being received from the 
manufacturers is again specially treat- 
ed in the laboratories of the Despateh 
Manufacturing Company before being 
installed in an oven. 

In Fig. 1 is shown oven No. 100, 
which is especially designed for flour. 
mill laboratories and bakeries where 
accurate and uniform baking is de- 
sired. This oven is made of polished 
steel and angle-iron corner construc 
tion, and has two-inch solid heat-re- 


FIG. 2.—DESIGN NO. 275. 


taining walls of an asbestos compost 
tion. It is equipped with heat regu- 
lators, observation windows and two 
doors. | 

The oven shown in Fig. 2 is known 
as No. 275 and is designed for baking 
enamel, japan and lacquer, also ar 
ranged for annealing, roasting and vul- 
eanizing. In construction it is similar 
to oven No. 100, but is built for tem- 
peratures up to 650 degrees Fahren: 
heit. 

This company manufactures ovens 
for every conceivable purpose, as well 
as special ovens, according to individ- 
ual specifications. All are built for 
either alternating or direct current at 
standard voltages. 

——eo 

Exports of copper for the week end- 
ing March 23 were 4,557 tons. The 
amount since the first of the month was 
16,753, as against 11,442 last year. 
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Herrgott Fabrics. 

The problem of incorporating aa elec- 
tric heating wire directly into a woolen 
or other textile fabric appears to be 
very successfully solved by a French 
engineer, M. Herrgott. In this way he 
obtained many kinds of fabrie which 
are very Well adapted for domestic use, 
and other kinds can find employment in 
the industries. What he desired was to 
produce carpets, covers or knitted fab- 
rics which have all the appearance of 
the ordinary but at the same time are 
heated by the electric wires which they 
contain. Such fabrics will add much to 
mvudern comfort and appear to be quite 
in the line of progress among the grow- 
ing applications of electricity. 

It might be thought that it was im- 
possible to incorporate a metal heating 
wire directly into a woven fabric, but 


HERRGOTT FABRICS. 


the inventor now succeeds in doing this 
Without any danger of burning, by ıs- 
ing a special method. As explained be- 
fore the French Academy of Sciences, 
what characterizes this system is the 
fact that the heating wire is placed in 
the thread which goes to weave the fab- 
ric and such thread is at the same time 
heating and textile so that the usual ap- 
pearance as well as the flexibility of the 
fabric is preserved. It is to be remark- 
ed that instead of using a few wires 
carried to a high heat, there are as 
many wires as threads; accordingly the 
wire is of great length and in conse- 
quence needs to be but very slightly 
heated in order to produce a given 
temperature. The threads are made of 
a core of wool around which is wound 
spirally a special flexible nickel wire. 
The nickel wire is, in fact, a flat braid 
made of many fine wires. After wrap- 
ping the nickel on the wool thread a 


covering of any suitable thread is 
braided on, wool, silk or cotton, as the 


case may be. 

A flexible thread is thus 
which can be woven on a loom or other- 
wise treated as an ordinary thread. The 
nickel wire is well protected and does 
not break as the strain is taken by the 
textile threads and not by the metal. 
Such fabric has a high electric resist- 
ance and can thus be put at once on a 
50 or 100-volt cireuit and holds a defin- 
ite temperature. It might seem inad- 
visable to press the threads tightly to- 
gether as in weaving, but the wire has 
only to heat a minute width of tissue 
and its temperature need not be high in 
order to give what heat is needed. The 
contrary would be true if but a few 
Wires were used. The same applies to 
the voltage between wires, which is ex- 


obtained 
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facturers into a harmonious system, 
and, though some of the larger play- 
houses have been equipped with ade- 
quate and even elaborate installations 
of this character, the experience gained 
has served to emphasize the general de- 
mand for a complete standardized line 
having the uniformity and efficiency of 
the product of a large manufacturer. 
The new line now being placed on 
the market by the General Electric 
Company is well calculated to meet this 
demand. It includes practically every 
electrical device required for producing 
any desired effect of light and sound, 
designed and constructed with special 
care to make them not only convenient 
and reliable, but also absolutely fire- 
proof, as guaranteed by the approval of 
the entire line by the Underwriters’ 


Laboratories. 


ELECTRICALLY HEATED RUGS. 


tremely low and not dangerous. Pure 


nickel is used as it does not oxidize, and 
as its resistance increases rapidly with 
temperature so that it becomes self- 
regulating. 

Some of the applications of the new 
process are shown in the accompanying 
illustration. 

4 
Standard Devices for Electrical Stage 
Effects. 

Electricity is now so necessary for 
producing the stage effects satisfactory 
to modern audiences that the develop- 
ment of a complete line of devices for 
this purpose by the General Electrie 
Company is of much interest not only 
to theater managers but also to the 
theater-going public. 

Heretofore, the principal drawback 
to the installation of this class of ap- 
paratus has been the difficulty of com- 
bining the products of various manu- 


A particularly noteworthy feature is 
the unusual consideration given the 
best interests of prospective customers 
by designing the stage plugs, spiders, 
floor pockets, ete., to fit the comple- 
mentary parts of similar devices of 
other popular makes, thus practically 
eliminating the many difficulties usual- 
ly encountered by those charged with 
the electrical equipment of route com- 
panies, and to whom interchangeable 
and portable stage plugging devices are 
an absolute necessity. 

Special attention has been directed 
towards the development of lens lamps 
or spot lamps and flood lamps. They 
are of the hand-freed type, absolutely 
spark-proof and provided with solid 
aluminum lamp boxes, and inter- 
changeable telescopic stands. 

While the feature of interchangeahil- 
ity has received important considera- 
tion in the case of stage-plugging de- 
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vices, that of adaptability has been 
given much thought in the design of the 
dimmers. This class of apparatus 
without which it is practically impos- 
sible to obtain the fine gradations of 
light, shade and color, now recognized 
as essential to the proper rendering of 
the opera and drama, must be capable 
of being readily arranged to suit vari- 
ous requirements. They are, therefore, 
made in resistance units or plates, 
which may be used singly or in banks 
composed of several plates. These plates 
are provided with individual rheostat 
arms, which, in the bank form, are 
moved over the contact segments by 
means of levers working on a common 
rod or shaft. In the interlocking type 
of dimmers these levers can be simply 
and quickly locked to the rod, thus 
permitting the operation of the bank as 
a whole by means of a master lever. 
Furthermore, special effort has been 
directed towards making the action of 
these dimmers perfectly noiseless, 
thereby preventing any intolerable in- 
terference with acts requiring absolute 
silence, while the liberal electrical de- 
sign of the plates practically eliminates 
all possibility of burn-outs, which are 
invariably disastrous to scenic effects. 

Dimmers for controlling any number 
of lamps can be readily obtained by 
specifying the number of lighting cir- 
cuits, the number of lamps on each cir- 
cuit, the type of lamps to be used and 
the supply voltage. 

An important supplementary line of 
apparatus includes mercury-are rectifi- 
ers for obtaining direct current from 
alternating-current service, and econ- 
omy transformers for use with motion- 
picture machines operating on alternat- 
ing-current circuits. 

The entire list of supplies indicates 
that nothing needing electrical service 
inside or outside the theater has been 
overlooked. While effective lens lamps, 
flood lamps, color wheels, stage strips, 
stage-plugging devices, dimmers, 
switchboards, etc., enhance the stage 
manager’s resources for producing 
realistic and ultra-realistic stage effects, 
there are luminous radiators for heat- 
ing the box offices, fan motors and ex- 
haust fans for cooling and ventilating, 
stage flue control devices, monogram 
announcers, are and incandescent lamps 
of special design for lighting the audi- 
torium, entrances, foyers and exits, and 
brilliant flame are lamps for illuminat- 
ing the exterior of the theater. 
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New Method of Motor Control. 

The acceleration of electric motors 
has in the past been accomplished by 
different starting devices varying from 
a simple hand-operated type to the 
magnetic-switch motor starter. <A 
magnetic-switch starter, by the proper 
operation of magnetically operated 
Switches, cuts out, step by step, the 
starting resistance. Such operation is 
automatic and in a properly designed 
apparatus affords thorough protection 
to the motor and to driven machinery. 
A magnetic-switch motor starter is ex- 
pensive and complicated, but despite 
these handicaps it has been widely 


POSITION OF ADJUSTING PLUG 


FIG. 1.—OPERATING CHARACTERISTICS OF TYPE A MAGNETIC SWITCH. 


used in connection with large motors 
and for automatic control, because of 
its obvious advantages. 

The Electric Controller & Manufac- 
turing Company, of Cleveland, Ohio, 
has discovered and developed commer- 
cially a magnetic switch radically new 
in principle and = operation. This 
switch, which is known as the type A 
switch, has an operating coil which is 
connected in series with the motor to 
be started, this coil being composed of 
a few turns of heavy wire of fireproof 
insulation. The switch has the remark- 
able characteristic of inherently and 
automatically closing its contacts only 
when the motor current is below a pre- 
determined value. It is in other words 
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a combined magnetic switch and cur. 
rent-limiting relay. If the motor cur- 
rent flowing through this switch ex- 
ceeds a predetermined value, this 
switch will lock out and will not close 
until the current has been reduced by 
the speeding up of the motor. A train 
of these switches cutting out starting 
resistance step by step provides a 
method of motor acceleration whichis 
absolutely automatic and protective, 
and it accomplishes this with appara- 
tus so simple that its expense will not 
prohibit its application for the start- 
ing of any electric motor. 

The front and side views of such a 


ka 


magnetic switch are shown in Fig. 2, 
The operating coil is inclosed and pro- 
tected by a cylindrical iron shell 
mounted on a slate panel; at the top 
are two > copper-laminated brushes 
which, when the switch operates, are 
short-circuited, thereby cutting out 4 
section of resistance. At the bottom of 
the coil shell a movable plug is Pro 
vided for adusting the amount to 
which current must fall before the 
switch operates; screwing in this plug 
will increase the lock-out value, and. 
of course, screwing out the plug will 
reduce the value of the lock-out clr 
rent. 

Fig. 1 shows the operating chara 
teristics of the switch in question. Here 


VoL jie 


April 1, 1911 


vertical distances represent current 
flowing through the operating coil; 
horizontal distances, positions of the 
adjusting plug. The shaded area in- 
dicates the operating limits of the 
switch. For example, if the plug be 
at position ‘‘a,’’ the switch will lock 
out at any current above 200 amperes, 
but will definitely close as soon as the 
current falls to 200 amperes. Similarly, 
with the plug at position ‘‘b,’’ the 
switch will lock out at any current 


FIG. 2.—TYPE A MAGNETIC SWITCH. 


value above 300 amperes, but will op- 
erate when the current falls to 300 am- 
peres. The bottom of the shaded area 
Indicates the minimum current at 
which the switch is operative, al- 
though, of course, after the switch has 
once closed it will remain closed until 
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They have been standardized for 110, 
220 and 550 volts, direct current, and 
over a wide range of horsepowers. In 
order to make them as universally ap- 
plicable as possible, the starters have 
been laid out in six different forms 
and, in addition, with various num- 
bers of the accelerating switches. The 


simplest form consists merely of a 


train of type A switches suitably 
mounted in connection with resistance 
and the front and side views of such 


663 


A complete line of accessories has 
also been developed, such, for instance, 
as would be required for automatic 
pressure regulation, maintenance of 
water level in water tanks, etc. The 
number of accelerating points which 
any particular starter will develop is 
one more than the number of acceler- 
ating switches used. For small motors 
where the load to be accelerated is 
light, one or two type A switches will 
be ample. On the other hand, for large 


FIG. 3.—TRAIN OF TYPE A SWITCHES. 


a starter, are illustrated in Fig. 3. This 
starter is intended to be used in con- 
nection with a knife switch exterior to 
the starter. If it is desired to incor. 
porate the knife switch in the starting 
panel this requirement can be met by 
the form illustrated in Fig. 4. Where 


motors, and particularly motors which 


have to accelerate heavy inertia loads, 
five or six type A switches should be 
selected. 

Even the simplest form of this com- 
pany’s automatic motor starter inher- 
ently provides no-voltage protection, 


FIG. 4.—TYPE A SWITCHES MOUNTED WITH KNIFE SWITCH. 


the current has dropped to practically 
zero. 

It will be apparent from what has 
been said descriptive of this switch 
that its use is peculiarly suitable for 
motor starters. As a matter of fact the 
Electrie Controller & Manufacturing 
Company has developed a very com- 
plete line of motor starters emhodving 
the use of the type A switch, these 
starters having been designated type 
E. C. & M. automatice motor starters 


push-button or automatic control is de- 
sired, and also preferably for large mo- 
tors, a shunt-wound magnetically op- 


erated switch is also incorporated; | 


the appearance of this switeh being 
shown in Fig. 5. The starter, includ- 
ing the type S magnetice switch shown 
in Fig. 5, can be also equipped with an 
overload giving complete circuit- 
breaker features, and either of these 
modifications can be furnished with or 
without knife switches. 


FIG. 5.--MAGNETICALLY OPERATED SWITCH! USED WITH TYPE A 


SWITCHES. 
for if the voltage fails, all of the 
switches at onee drop out, inserting all 
of the starting resistance 1n series with 
the motor, and upon the return of volt- 
age the motor is automatically accel- 
erated in the normal method. With 
such a starter it is merely necessary to 
close the knife switel+ to start the mo- 
tor and to open the knife switch to stop 
the motor. The acceleration of the mo- 
tor is entirely automatic and will he 
accomplished in the shortest safe time. 
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An Improved Balanced Automatic Gov- 
ernor. 

In the early days, when the steam 
engine was generally used for drivmg 
flour mills, pumping water, etc., and 
the matter of constant speed was not 
of much importance, the old fly-ball 
or pendulum governor developed by 
Watt was all that was required. How- 
ever when the steam engine came to 
be used for driving generators, and es- 
pecially for lighting service, it was 
soon evident that a variation in speed 
of even 2 or 3 per cent produced an 
annoying flickering of the lamps and 
that a more sensitive governor was 
necessary. As the fly-ball type had 
many inherent disadvantages, the au- 
tomatic shaft governor was developed 
and used on electric lighting engines, 
especially the high-speed type used for 
lighting service. 

One of the disadvantages of the pen- 
dulum governor is that as these gover- 
nors usually actuate a throttle valve in 
the steam line, there is a certain time 
lag between the time the steam leaves 
the throttle and when it reaches the 
piston. The drop in pressure caused 
by the throttle valve also reduces the 
effective energy in the steam which the 
engine could convert into work. 

The shaft governor is open to neither 
of these objections, for it works direct- 
ly on the steam valve, so that there is 
no time lost between the regulation of 
the steam supply and its application to 
the piston. 

These automatic governors consist 
essentially of a weight within the fly- 
wheel supported eccentrically to the 
shaft and connected to the valve rod 
by suitable links. Centrifugal force 1s 
opposed by a spring which draws the 
weight back to its. normal position 
when the engine is at rest. However, 
one serious objection to most of these 
governors is that no allowance is made 
for the action of gravity upon the gov- 
erning weight. That is, when the 
weight is over the shaft, gravity tends 
to bring it nearer the center, and when 
it is below the shaft, gravity tends to 
draw it further away from the center; 
thus there is a periodic shifting twice 
in every revolution which varies the 
setting of the valve entirely indepen- 
dent of the speed of the engine. 

In the accompanying illustration is 
shown the governor which is used on 
all types of the American engine, but 
was developed especially for use on the 
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angle-compound type. This governor 
was designed with the idea of perfect- 
ing a governor which would not be in- 
fluenced by gravity and which would 
regulate the valve so that a constant 
speed would be maintained, no matter 
what the variations in load upon the 
engine. 


ENGINE WITH AUTOMATIC GOVERNOR. 


The American balanced governor 
consists of the arm A, pivoted at some 
convenient point and having a weight 
at the right-hand end which is acted 
upon by the centrifugal force. Con- 
nected to A by means of a link is an- 
other lever B, which carries the pin 
that determines the throw of the steam 
valve. B is free to move about the 
center C, and change the eccentricity 
of.the valve pin by an amount depend- 
ing upon the position assumed by A, 


DETAIL OF BALANCED AUTOMATIC 
GOVERNOR. 


which in turn depends upon the speed 
of the engine. 

The arm B is so designed that its 
center of gravity coincides with the 
center of the shaft; therefore, the 
speed of the engine does not tend to 
move it one way or the other, and in 
order to counteract the gravity effects 
mentioned above, the arms A and B are 
SO proportioned that their centers of 
gravity always balance each Other, no 
matter what position the engine shaft 
is in. The engine can be stopped in 
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any position and gravity will not tend 
to shift the eccentric pin; whereas, had 
the arm B been omitted, the position 
of the eccentric pin, upon the stopping 
of the engine, would depend upon 
whether the weight on A were above or 
below the center of the shaft. 

Another improvement is the use of 
two braced springs. These springs are 
so braced that they resist gravity and 
centrifugal force, and are not subject 
to the swaying and bellying met with 
in single springs, especially when oper- 
ating at high speed. These springs also 
provide means for making slight speed 
adjustments. If the speed be unsteady 
under load, a slacking of the radial 
spring and a tightening of the other 
one reduces the variation, while the re- 
verse operation increases it. To in- 
crease the speed two or three revolu- 
tions the nut at the junction of the 
two springs can be tightened a little. 
The possible speed change by this 
method is not very great. However, it 
is of great importance where several 
machines are to operate alternators 
running in parallel. To make a great- 
er change in speed of the engine, 
weights should be taken on or added to 
the right hand end of the arm A. 

All of the mechanical details of 
this spring have been carefully worked 
out, such as the use of a knife edge 
where the link connecting the spring 
to the arm A is attached to the latter. 
Two stops on the arm A 
prevent the governor from shifting be- 
yond certain limits. 

It should be noted that governors 
on the angle-compound engine are not 
subjected to the racking and vibration 
that is usually met on single engines 
for the reason that the angle-com- 
pound engine is so balanced that prat- 
tically no vibrations are set up. Thus 
there is nothing to loosen the adjusting 
screws on the governor. 

This type of balanced shaft gover: 
nor is now supplied on all engines built 
by the American Engine Company, ot 
Bound Brook, N. J. 


ae 


Consul Albert Halstead notes from 
statistics issued by the British Local 
Government Board for the year 1909 
1910 that for the twenty years prio" 
thereto $128,405,590 was borrowed br 
British municipalities and rural 4s 
trict bodies to construct electric light- 
ing plants. The sum borrowed by 
Birmingham in 1909 was $569,380. 
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Current Electrical News 


COMMISSION NEWS FROM NEW YORK. 
(Special Correspondence.) 


Thel Public Service Commission, Second District, conducted 
a hearing on March 23 on the various complaints as to the streei 
car service of the United Traction Company of Albany. The com- 
plaints under consideration were those of the Albany Common Coun- 
cil, Augustus S. Downing, Charles S. May and the Pine Hills Asso- 
ciation, and relate particularly to the crowded conditions of the 
cars during the rush hours on the Pine Hills and West Albany 


lines. 

It has been the contention of the Commission’s experts that 
the only remedy was in putting in operation larger cars to replace 
the old box cars seating twenty-two persons, a number of which 
are used on both lines. At the outset the company contended that 
it was impracticable and unsafe to operate larger cars on the State 
Street hill. This contention wag proven not to be a sound one and 
then the company set up a defense that if it were required to 
operate large cars the cost would be beyond the resources of the 
company and not warranted by the traffic. The experts of the Com- 
mission showed that the operation could be had for very much less 
than the figures submitted by the company. 

A complaint has been received by the Public Service Commis- 
sion, Second District, from the president and Board of Trustees of 
the village of Ossining, relative to the price charged for electric 
lighting in that village by the Northern Westchester Lighting 
Company. The complaint has been served upon the company and 
an answer requested within ten days. 

The investigation of the Public Service Commission, First Dis- 
trict, is already under way and an itemized monthly statement of 
all expenditures made by the Commission since its organization 
has been asked for, together with a list of all its employees, with a 
statement of their salaries and duties. 

It is intended to investigate carefully each Bureau of the 
Commission, with the idea of finding out the work undertaken, the 
work actually accomplished and the cost thereof, and to get in 
personal touch with the character of the work of each Bureau 
and the men in charge thereof. 

Public hearings will be held at the Engineering Society’s Build- 
ing, No. 29 West Thirty-ninth Street, in the City of New York, 


commencing on April 4, at 10 a. m. 


LIGHTING AND POWER. 


(Special Correspondence.) 
REDFIELD, IOWA.—The installation of an electric light plant 
C. 


is being agitated. 

LAVINA, MONT.—B. F. Fullmer, of Lewiston, Mont., will in- 

stall an electric light plant here. P. 
KEOKUK, IOWA.—The Water Power Company has begun the 

construction of an electric light plant. P. 
EXCELSIOR, MINN.—C. E. Arndt of Belle Plaine has petitioned 

the council for a franchise for an electric light plant. C. 
SEARS, ILL.—The Peoples’ Power Company has asked the 

village board for an extension of its franchise rights. Z. 
_ SHELBY, MONT.—A vote will be taken at the April election 
on the installation of an electric light plant at an estimated cost of 

Cc 


$35,000. : 

RIDGEFIELD, WASH.—M. Schuler, of Minneapolis, Minn., 

is considering installing an electric lighting plant here within a 
A. 


few months. 
WEBSTER CITY, IOWA.—Contract for the erection of the new 


municipal electric light and power plant was awarded to C. E. Atkin- 
Z 


son for $9,897. . 

WILLIAMSTON, N. C.—Work on the new local electric light- 

ing plant is being started and the system is expected to be ready 
L 


for use about May 1. : 
LOGANSPORT, IND.—Bids were recently opened for the ne 
boilers, stokers, heaters, piping, etc., of the new electric light plant 


which is to be erected. 

BARABOO, WIS.—Chamberlain & Howell, engineers, Chicago, 

are completing plans for a new lighting plant to be installed by the 
C 


Baraboo Lighting Company. 
SHARON, WIS.—The questicn of bonding the village for 

$7,000 for the installation of an electric Hight plant will be voted 

upon at the spring elcction. Z. 


KERRVILLE, TEX.—The streets of Kerrville will soon be light- 
ed with electricity. The contract has been let to the Kerrville Elec- 


tric Light & Power Company. 
LAUREL, MISS.—The Laurel Light, Heat & Power Company 


has been incorporated with a capital of $10,000. The incorporators 


are J. T. Pullen and R. T. Young. 
PENDLETON, IOWA.—The town will soon have an electric 
light plant. Bonds issued for its construction have been purchased 


by the Pendleton Banking Company. 

MORAN, IOWA.—A special election has been cajled for April 

18 to vote upon the proposition to expend $18,000 fo® a municipal 
electric light and waterworks plant. . Z. 

MINNEAPOLIS, MINN.—The Puffer-Hubbard Manufacturing 

Company has let the contract for motor equipment to the Westing- 
C 


house Electric & Manufacturing Company. : 

MASON, TEX.—The Mason Ice & Power Company has been 
incorporated with a capital of $14,000. The incorporators are B. 
J. Jordan, D. F. Lehmberg and F. C. Beyer. 

EDMONDSON, ARK.—The Edmondson Electric Plant and Man- 
ufacturing Company, which will get out lumber and conduct an elec- 
tric plant, has been incorporated with a capital of $50,000. 

ELKHART, IND.—The Industrial Association has filed a peti- 
tion with the Board of Works asking that park post lights be 
placed on Main Street from Jackson Street to Tyler Avenue. Z. 

SPOKANE, WASH.—Walter Bryant of the town of Orient will 
develop hydroelectric power at Boulder Falls, three miles from that 
place, and will put in a distributing system to supply light and 

A 


power for Orient. A. 

DOTHAN, ALA.—The matter of the erection of a new $90,000 
light plant will be pushed as much as possible, and it is thought 
that construetion work may begin within a few weeks. The pres- 
ent plant is valued at $30,000. 

FAIRVIEW, S. D.—The Fairview Milling Company has let the 
contract to the Missouri Valley Engineering Company, to prepare 
Plans for a hydroelectric light and power plant at the Big Sioux 
River, estimated to cost $50,000. C 

LAKEVIEW, N. C.—A charter has been granted by the State 


to the Electric Light & Power Company of Lakeview, Moore Coun- 
ty, N. C., with $25,000 capital. J. B. Eastwood, of Lakeview, is 
L 


an incorporator of the new concern. ; 
SHOALS, IND.—The Southern Indiana Power Company and 
the Shoals Power Company have consolidated and will build a power 
dam in White River at this place. The object is to generate elec- 
tricity for light, heat and power purposes. S. 
ESCONDIDO, CAL.—The Escondido Utilities Company has 
planned to install a new system of electric lighting here. The 
present system is to be remodelled and it is planned to have 
forty-four additional lights in the street lighting system. A. 
NEW HAVEN, CONN.—Announcement has been made that 
the Yale Corporation will soon start an electric light plant of its 
own, at an estimated cost of $100,000. The electrical plant wil 
probably be operated in combination with the heating department. 
FARMINGTON, ILL.—The Farmington Light & Power Com- 
pany has been incorporated with capital stock of $30,000 to deal 
in electricity and other forms of power. The incorporators are 
Theo. Bass, M. M. Anderson, W. H. E. Worden and A. L. Thomp- 
son. Z. 
VINTON, IOWA.—About $1,200 has been collected by Messrs. 
Hayward and Ray of the citizens’ committee to secure funds for 
the installation of ornamental electric lights in the business part 


of town. Eight lamps to the block will be placed in the main 
Z. 


streets. 
SAN FRANCISCO., CAL.—The Great Western Power Com- 


pany’s negotiations for the purchase of the City Electric Company's 
plant are reported to be making headway. The Great Western 
Power interests have agreed, it is claimed, to pay $150.000 for a 
ninety-day option. 

BAKER CITY, ORE.—The city engineer has been instructed 
to prepare estimates of the cost of constructing a municipal power 
house on the city’s site on Elk Creek. tstimates will also be 
secured for the construction of an additional storage reservoir to 

A. 


hold 3,000,000 gallons. 

OKLAHOMA CITY. OKLA.—The Monticello Company, organ- 
ized for the purpose of dealing in real estate and furnishing elec- 
tric and water power, has been chartered with a capital stock of 
$100,000, with headquarters at Muskogee. Former-governor Has- 
kell is promoting the project. 

MARTINEZ, CAL.—The Bay Point Light & Water Company 
has been {ncorporated here to supply light and water to the town 
of Bay Point. The capital stock of the company is $25.000, the 
incorporators being J. McKee, A. W. Richards, J. F. aaa ea 


B. C. Stratton and S. Brubaker. 
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GARDNER, MASS.—The Gardner Electric Light Company 
has issued $85,000 in preferred stock and $20,000 in common stock 
in order to make improvements and extensions. 


PORTERVILLE, CAL.—The representatives of the Tulare 
County Power Company are soliciting contracts to supply farmers 
in this locality with electric power by the first of next January. 
It is given out that the company’s power transmission lines will 
be extended to connect this place with Visalia, Tulare, Exeter, 
Lindsay and Strathmore. A. 


BAKERSFIELD, CAL.—A. G. Wishon, general manager of 
the San Joaquin Light & Power Company, announces that the 
company will at once add 6,600 horsepower to the present ca- 
pacity of the new steam generating plant recently completed in 
this city, bringing the total capacity of the plant to 11,600 horse- 
power. The cost of the improvements will be about $250,000. 


KEOKUK, IOWA.—-The firm of Stone & Webster of Boston, 
which is financing the building of the mile-wide dam across the 
Mississippi River here, has entered into negotiations with the 
Keokuk & Western Illinois Electric Company for the purchase of 
public utilities in Keokuk, including electric light, gas and the 
street railway. Sargent & Lundy of Chicago control these inter- 
ests. Z 


ATLANTIC, IOWA.—The following bids were received for the 
installation of a light and power piant: The Joseph H. Bortlanger 
Company, Omaha, Neb., $49,000; Fogg & Ryan, Sioux City, $66,800; 
Des Moines Bridge & Iron Works, $57,000; Bailey & Marsh, Min- 
neapolis, $51,278; and Faulhenman Electrical Construction Com- 
pany, Chicago, $67,196. The contract was let to Joseph H. Bort- 
langer Company for $43,000. C. 


KENNETT, CAL.—Power lines of the Sacramento Valley 
Power Company will be extended into Kennett within the next 
few months. This work will place the company on a competi- 
tive basis with the Northern California Power Company, which 
supplies electric light and power here and the adjoining mines. 
The cost of extending the power line from Redding to Kennett 
is estimated at about $50,000. 

DILLON, S. C.—A new electric light plant is to be built here 
under the direction of the Electric Light Commission which was 
recently appointed. Bonds were voted here last summer to the 
amount of $15,000 for this purpose; the present property is valued 
at about $7,000, giving the commission about $22,000 to put in the 
new plant. The commission is composed of A. J. C. Cottingham, 
E. T. Elliott and M. A. Stubbs. The new plant will be in operation 
in a short time. 


HAMILTON, O.—A deal has been completed for the erection 
of a $500,000 hydroelectric power plant to be erected this summer 
at Woodsdale. The company will wholesale electric power and 
claim they can furnish the city of Hamilton with electricity at a 
price less than the city coal bills. The company was incorporated 
at Columbus as the Miami Power Company by Messrs. H. L. 
Hanley and J. W. Durfue, of Chicago; W. D. James, of Detroit, 
Mich., and William Bergen and John Reif, of Overpeck, O. 


ST. JOHN, N. B.—The formation of a company with a capital 
stock of $1,500,000 to harness the Lepreaux River and generate 
electric power for transmission to St. John and other communi- 
ties was the project set forth in the bill introduced in the Legis- 
lature for the incorporation of the New Brunswick Hydro-Electric 
Power Company. The incorporators are Charles H. Easson, man- 
ager of the Bank of Nova Scotia in this city; Walter E. Foster 
and Percy W. Thomson, of St. John, and Herbert H. Beck of 
Toronto. i 

UNIONTOWN, PA.—Applications have been made for charters 
for the Upper Tyrone Electric Company, of Upper Tyrone town- 
ship, the Lower Tyrone Electric Company. of Lower Tyrone town- 
ship, and the Redstone Electric Company, of Redstone township. 
The three incorporators named in each application are E. M. Bal- 
ginger, A. E. DuBois and C. W. Scheck. The object of each com- 

pany is the manufacture and supply of light, heat and power to 
both private individuals and corporations within their respective 
districts. 

SALISBURY, N. C.—A $1,000,000 company has just been or- 
ganized in this city for the purpose of engaging in the business 
of hydroelectric power development. The chief promoter is Dr. 
J. J. Mott, of Statesville, N. C., who for some time has been buying 
in waterpower sites along rivers in Virginia, and turning the same 
over to those actively interested in the work. It is stated that over 
100.000 horsepower has been procured in this manner. The name 
of the concern is the Virginia Power Company, and the principal 
developments will be on New River, in Virginia. L. 

PULASKI, VA.—Plans for the development of a 40,000-horse- 
power hydroelectric plant near this city are now on foot, and a 
tract of seventy-five acres embracing the site of the plant on 
New River, has been purchased for $10.000 through O. L. Stearns, 
of Salem, Va. The syndicate which is behind the development 
has, it is given out, agreed to purchase through Mr. Stearns. as 
agent, the electric lighting plant located in Pulaski for a $25. 
000 consideration, and the City Council has called for bids for a 
new franchise for lighting the city, the same having already 
been opened. L. 


ELECTRIC RAILWAYS. 
(Special Correspondence.) 
EDWARDSVILLE, ILL.—The Richards Brick Company is build- 


ing an electric railway 1,700 feet long at its plant which will be 
supplied with power by the Illinois Traction System. Z 


MONTREAL, CAN.—The Winnipeg Electric Railway has offered 
to sell out to the city of Winnipeg on a basis of $250 a share. The 
city is applying to the legislature for power to purchase the railway. 


WAYZATA, MINN.—The survey for the construction of the 
electric line for the Electric Short Line has been commenced. It 
is expected that the construction of the line will be rushed so 
as to have cars runuing by June 15. 1911. C. 


WABASH, IND.—J. A. Barry has revived the project to build 
an interurban line from Ft. Wayne to Warsaw and has gone East 
on business connected with the financing of the enterprise. Mr. 
Barry said he had assurances of sufficient aid to build the road. S. 


SOUTH BEND, IND.—Extensive improvements on the lines 
of the Chicago, South Bend & Northern Indiana Railway Com- 
pany will be begun in a few weeks, according to the statement of 
General Manager Frank H. Cutshall. Several lines are to be double 
tracked. 


CLEVELAND, O.—Announcement has been made that an elec- 
tric road will be built from Alliance, a distance of twenty miles. 
At Ravenna connection will be made with the lines of the Northern 
Ohio Traction & Light Company, which will provide for the direct 
connection of Alliance with Cleveland. 


FREMONT, OHIO.—The Fremont & Fostoria Electric, a new 
line now building and which will’ be in operation within a few 
months, nas taken over the Fremont City Railway Company, thus 
gaining direct entrance into the heart of ths city, and securing good 
connection with the Lake Shore Electric here. H. 


BALTIMORE, MD.—The Washington, Baltimore & Annapolis 
Electric Railway has been sold under a decree of foreclosure, is- 
sued by the United States court, to satisfy the first mortgage for 
$3,000,000 and the second mortgage for $1,000,000. The property 
was bid in by the reorganization committee for $2,501,000. 


TORONTO, ONT.—Negotiations are being conducted by the 
Canadian Northern Railway and the British Columbia Steel 
Corporation, capitalized at $10,000,000, for the location of its big 
steel plant at Port Mann. Water power will be generated on a large 
scale and a great deal of the smelting will be carried on by elec: 
tricity. 


IRONDALE, MO.—James P. Ward of this city has plans under 
way for the construction of an interurban electric railway which 
will be operated with power generated at hydroelectric plants. 
The line will begin at St. Louis and extend through the Bellview 
Valley in Washington County, Mo., with branches to the south, 
southeast and southwest. 


DANBURY, CONN.—The controlling interest in the Danbury 
& Bethel Street Railway Company, operating in this city and 
between here and Bethel, has been transferred to Saunders & 
Jones, bond brokers of New York, associated with whom is A. 
William Sperry of New Haven, head of the engineering firm which 
built the Shore Line trolley road and planned the Danbury & 
Bridgeport, which is to be constructed this year. 


ST. PAUL, MINN.—The Village Council has granted transit 
rights to the St. Paul Railway Promotion Company to put a line 
along Pleasant Avenue. The company contemplates building & 
line to Lake City and forty-two miles of the right-of-way have 
been secured. It is announced by one of the directors that the 
company intends to build a spur line connecting with the Twin 
City Rapid ‘Transit Company's lines at Inver Grove. Z. 


SAN BENITO, TEXAS.—The system of interurban railway 
that is being constructed in the lower Rio Grande Valley by 5. 
A. Robertson of San Benito and associates will be extended from 
this place to Mission, about seventy-five miles. The route of 
the proposed extension is through a number of large irrigated plan- 
tations. Several miles of the new system have already been con- 
structed from San Berito to points in the lower part of th 
valley D. 


CHARLOTTE, N. C.—The contract for the first link in the big 
interurban line to be constructed by the Southern Power Company 
has been let to Stewart & Jones, of Baltimore. The line will run 
from Charlotte to King’s Mountain, a distance of thirty-five miles. 
and the contract calls for its completion in 120 working days The 
bid was $400,000. The contract for the next link, from Kings 
Mountain to Greenville and Greenwood, S. C., via Anderson. a dis- 
tance of sixty miles, will be let soon. 


INDIANAPOLIS, IND.—The Beech Grove Interurban traction 
line was opened for service March 20. The line extends from Jn- 
dianapolis to Beech Grove, a distance of eight miles. The A 
pany will operate three cars. The Big Four Shops. employing 1.20 
men, are located at Beech Grove and the suburban train will i 
abandoned since the interurban no longer makes it a necessity. 
The completion of the Beech Grove line makes the twelfth inten” 
ban road centering in Indianapolis. 
the company, and C. S. Schmidt, secretary. 


John Wocher is presiden, of 


Val ni 


time. From January 


April 1, 1911 


TELEPHONE AND TELEGRAPH. 
(Spectal Correspondence.) 
TIMBER LAKE, S. D.—F. E. Sexton will construct a telephone 
C. 


line to Isabel and other points. 
MOBRIDGE, S. D.—The Missouri Valley Telephone Company 
P. 


has asked the city for a franchise. 
TEKONSHA, MICH.—The telephone company here is plan- 
ning to extend its lines in the spring. 
RANDOLPH, NEB.—The Meridan Telephone Company has 
been incorporated with a capital stock of $2,000. P. 
NORTH YAKIMA, WASH.—The North Moxee Telephone Com- 
pany has been incorporated with a capital stock of $25,000. P. 


LAFOLETTE, TENN.—Work has been started on the con- 
struction of the lines of the East Tennessee Telephone Company 


here. 
NEWBURG, N. D.—The Farmers’ Telephone Company has de- 


cided to erect a telephone office and string long distance wires to 
C. 


Landa. 
BELT, MONT.—The Belt to Tiger Butte Telephone Company 


has been incorporated by Hans and Samuel Johnson, Chas. F. An- 
C. 


derson and others. 
HOUSTON, TEX.—The contract has been granted for the con- 
struction of a $35,000 building in which the offices of the Automatic 


Telephone Company are to be located. 
ELKO, NEV.—F. H. Winter, A. Z. McCloy, S. S. Andrews and 
E. C. Murray, all of Jarbridge, in this county, have applied for a 
telephone franchise to extend from Jarbridge to Deeth. 
WESTPOINT, IND.—The Westpoint Co-operative Telephone 
Company has increased its capital $6,000 for the purpose of making 
improvements, extensions and installing new equipments. S. 
PULASKI, ILL.—The Pulaski Telephone Company has been 


incorporated with capital stock of $2,500 to conduct a telephone 


exchange. The incorporators are W. A. Lackey, J. B. Kennedy and 
Z. 


James N. Palmer. 
SAC CITY, IOWA.—The Farmers Mutual Telephone Company 


has incorporated with a capital of $5,000. The incorporators are 
W. W. Henning, John Hechtner, John G. Brill, G. J. Hein and 


A. F. Mathews. 
AURORA, IND.—The Holman Mutual Telephone Company has 


incorporated to build, equip and operate a telephone system in 

Holman and Dearborn County. I. M. Cross is president and J. B. 
Todd secretary, S. 

WAUSAU, WIS.—The Wausau Telephone Company has let the 

contract to John Anderes & Son for the erection of a three-story 

reinforced concrete building. The building will be completed by 
C. 


January 1, 1912. 
HUNTSVILLE, ALA.—The Southern Bell Telephone Company 
has just finished extensive improvements in the plant here, includ- 
ing the installation of a large number of new cable lines. Between 
$15.000 and $20,000 has been expended. 
DENISON, TEX.—The Missouri, Kansas & Texas Railroad 
Company will construct telephone lines from Denison south to 
Hillsboro via Fort Worth, from Denison to Hillsboro via Dallas. 
and from Hillsboro to Smithville, also along the Dallas and Denton 


branch. 
ELECTRICAL SECURITIES. 


The past week has been one of the dullest in the history of the 
New York stock market, and the cause seems to lie largely in the 
fact that investors hesitate on account of the yet unsettled Standard 


Oil and American Tobacco cases. Money is easy and while the 
copper market is extremely slow, both iron and steel are showing 


up very well. 
The Rio de Janeiro Tramway, 


sold $3,000,000 fifty-year five-per-cent bonds. 
W. E. R. Smith & Company are offering Gas & Electric Com- 


pany of Bergen County guaranteed stock, Public Service Corpora- 
tion of New Jersey guarantor. 

At the annual meeting the American Light & Traction Company 
James H. Wilson, of Wilmington, Del., was elected a director to 


succeed Henry L. Doherty, resigned. 
sold last week two issues of 


Metropolitan Street Railway 
five per cent receivers’ certificates of $3,500,000 and $2,750,000 to 


take up similar issues which matured March 15. 

Chicago & Milwaukee Electric net earnings for 1910. as re 
ported by receivers to United States Circuit Court, were $144,449. 
Report for January this year showed a deficit of $3,613. 

All of the $1,000,000 first-mortgage five-per-cent bonds of the 
Cleveland Electric Illuminating Company, recently offered by 
Spencer Trask & Company, have been sold. 

The Chicago Railways Company reports earnings for the 
three weeks ending March 21, 1911, of $907,631, an increase of 


$192,185. 

The best January and February in the history of the Kings 
County Electric Light & Power Company characterizes the first 
two months of the current calendar year. The year 1910 and the 
first two months thereof also made a new high record up to that 
1 to February 28 gross earnings have in- 


Light & Power Company has 
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creased $107,445, or 14.67 per cent. In the same period, surplus 
applicable to dividends increased $19,320, or 9.41 per cent. 
President Insull, of the Commonwealth Edison, says that the 
stock to be issued next November will probably be ten or fifteen 
per cent of present $33,000,000 issued capital. He says regarding 
Commonwealth Edison dividend that earnings fully justify increase 
which was felt desirable in view of the fact that stock issues must 
provide for so large a proportion (approximately fifty per cent) of 
necessary money for increase of company's permanent plant to 
meet growth and development of its business. Large amounts 
have to be obtained by sales of new stock and the company believes 
that higher rate of dividend than six per cent is needed to make 


future issues sufficiently attractive. 


DIVIDENDS. 
American Gas & Electric Company; regular quarterly dividend 
of one and one-half per cent on the common stock, payable April 


1 to stock of record March 23. Books close March 23 and reopen 
April 3. Regular quarterly dividend of one and one-half per cent 
on the preferred stock was also declared, payable May 1 to stock 
of record Apri] 20. Books close April 20 and reopen May 2. 
American Power & Light Company; regular quarterly divi- 
dend of one and one-half per cent on the preferred stock, payable 


April 3 to stock of record March 25. 
Bell Telephone Company of Missouri; dividend of one per cent, 
payable April 1. For several years the compan) paid eight per 


cent annually. The December, 1910, dividend was passed, however, 


making six per cent paid in 1910. 
; quarterly dividend of one-and- 


Commonwealth Edison Company; 
three-fourths per cent, payable May 1 to stock record April i5, an 
increase of one-fourth of one per cent quarterly. 

Electric Storage Battery Company; one per cent on both com- 


mon and preferred stocks, payable April 1. 
Honolulu Rapid Transit & Land Company: quarterly dividend 


of one-and-one-half per cent on its common stock, nayable March 31 
to stockholders of record March 27. The common stock dividend 
was four per cent from 1908 to 1910, inclusive, three per cent in 
1907, three-and-one-fourth per cent in 1906, and four per cent in 


1904 and 1905. 
Illinois Traction: preferred quarterly dividend of one-and-one- 


half per cent, payable April 1. 
Kansas Gas & Electric Company; quarterly dividend of one- 
and-three-fourths per cent on the preferred stock, payable April 


1 to stock of record March 27. 
Shawinigan Water & Power Company; quarterly dividend of 


one-and-one-quarter per cent. 
United Light & Railways Company; first preferred dividend of 
one-and-one-half per cent, and second preferred of three-quarters 
per cent, payable April 1. 
West Penn Traction Company; quarterly dividend of one-and- 
one-half percent on the preferred stock, payable April 15 to stock 


of record April 7. 
CLOSING BID PRICES FOR ELECTRICAL SECURITIES ON THE LEADING EX- 
CHANGES AS COMPARED WITH THE PREVIOUS WEEK. 


NEW YORK. Mar. 27. Mar. 20. 
Allis- Chalmers COMMON 2) ei56 864s ore eens ae dod Sees canes 3 TT TT 
Allis-Chalmers preferred «20545545068 e0. 4 ees cae wages dees 31 31 
Amalganixted COPD OR crec 26 Bs e sins WSs oe aD Te SE een 638 63% 
American Tels @ CAI Gs os osc k i al st ph sie gaa hag O a Kt EEA 
Americinn Tel & Fer. see te tenes hoe eed o AE EG 146% 146 
Brookivie, Rapa Transit 203 ils Gat ain oes ee ao Bee Beale eso a wes 
General Elec WIE ee i aE aks Se OE a ae Ga eaten a eae 147% 4 14x 
Interborough-Metropolitan COMMON 2.0.0... 000. eee eee eens IN“, 195 
Interborough-Metropolitan preferred ....0.0 00... 0... cee cece ees 53 544, 
Kings County: Biecirie erpe Gas atass pete tes ore ene anda kee ts 129 129 
Mackay Companies (Postal Telegraph and Cables) common, §0l, wily 
Mackay Companies (Postal Telegraph and Cables) preferred. 757.4 75 
Manhattan Wyevale: acho. nope es caper an aa EEr eee 1351, 136 
Metropolitan Street Railway oo... . cece cee cee ce cee eee *18 *1S 
New York & New Jersey Telephone........... eaa e a aa 2 103 103 
Pacifice Ter & Teli rae prana Se rors E sete a a E oe a2 
U. = Steel COMIMOV cc, <6 wna cook WER Pee ek be a oe See Bak Thy 78 
1S Sieh pretermede cc esee is whee ee SA de ee ee oa See 119 118% 
ee a UNIO yah oh eis ona ee So Sak ER be we RE ae beers DREN Ta 
Westinghouse COMMON co... ccc eee ee ete ee eens Dab tans Gt 66 
Westinghouse preferred ......onuuuessasssusnnonurnen neronen ena 1:201% 120% 
*ILast price quoted. 
- BOSTON. Mar. 27. Mar. 20. 
American Tel. & TeL cadeweie ea e E ihe dg Pee eae OES 118%, 146 
Edison Elec. IMuminating s.cc4cso%8 go dsea 04 a6 e bao See cows 2N4 289 
Geëneral Electric ay overs woreda a aa Pek ea a a e a a a hos 147% 14814 
Massachusetts Electric common 0.0... cc cece e eee eer tee unas 171% 17%, 
Massachusetts Flleetric preferred co... ccc eee eee eens 87 87 
New England Telephone 69 ge ehoe8 soi eu oaieGle ree eee eee 144 142 
Western Tel. & Tel COMMON... 0.00... ccc eee ences Luly 20 
Western Tel. & Tel. preferred oo... ccc cc ee eens 921o 93 
PHILADELPHIA. Mar. 27. Mar. 20 
American TRAUNGALRS 2608s ees ox oy eo Se we ee ea eee eea 44 
Electric Company of America .. 00.00... 0. ccc cee ee ee eens 117% 1? 
Electric Storage Battery common (ex dividend).............. 54 54 
Electric Storage Battery preferred... 0.0... ccc ee ee eee ad 54 
Philadelphia Electri 4445662444 oo soul ee ties wk cadet a ood ae% 161, 16% 
Philadelphia Rapid Transit 2.23 oes 06320 0seeG eee Se eeee es 4 14% 191% 
Philidelphia Traction essre aie eas taei a e a eke E a a A E aE BEN S4 
Union. Traction 2 ven dies re cae ws E a E E E Sees 47% PESA 
CHICAGO. Mar. 27. Mar. 20. 
Chicago Rilwars Series Va. 635. casera e etnos iont ni Oe REES sulg 90 
Chicago Railways, Series 25 ck... os 35 eos Sw dew ea en 2a bg v4 
Chicaco (SUD WAN Gs oe dre Noes tdi SRR a eRe eee ews 4, 17, 
Chicago Telephone 63305065 s4 ediose Fs Ake ee ees eis eee TS Trt, 
Commonwealth Edison g..2. 6.00864 .0¢ 405 be eed bee ered tases 125 Peay 
Metropolitan Elevated COMMON coo... cece eee eens aN, 21 
ferred ...... Satna een lc aap ind SE Sy ies wes ON ly 60 


Metropolitan Elevated preferred 
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PERSONAL MENTION. 


F. D. MASTERSON, special representative of the Condit Elec- 
tric Manufacturing Company of Boston, spent a few days in Chi- 
cago on his return from an extended trip to the coast. 


J. M. PORTWOOD has resigned his position as manager for 


the Macon County Telephone Company, at Decatur, Ill., and will 
remove to the Northwest to engage in other business. 


S. P. EVILSIZOR, who has been manager for the North 
Shore Electric Company, at Libertyville, Ill., has been appointed 
Manager for the Paxton Electric Company, at Paxton, III. 


A. L. CASH, of Eau Claire, Wis., has been appointed mana- 
ger for the Wisconsin Telephone Company, at Beloit, Wis., to suc- 
ceed J. H. Quinlan, who will be transferred to a larger city. 


GEORGE A. McKINLOCK, president of the Central Electric 
Company, returned on Monday to Chicago having enjoyed a tour 
through Europe with Mrs. McKinlock for several months during 
the winter. 


CHARLES P. STEINMETZ will address the April meeting of 
the Washington section of the American Institute of Electrical 
Engineers on April 11 at the Cosmos Club Hall. The subject of 
Dr. Steinmetz’s lecture has not yet been announced. 


W. E. SCHAPHORST, of the mechanical engineering de- 
partment of the New Mexico College of Mechanical Arts, has 
resigned his position there to become a technical writer on the 
staff of A. Eugene Michel, advertising engineer, of New York City. 


G. L. SAUNDERS has resigned his position as manager for 
the Interior Telephone Company, at Grinnell, Iowa, to accept a 
place with the Electrical Contract Company, of Grinnell. He will 
be succeeded by Frank McNally, who was for four years manager 
of the Carroll County Telephone Company. 


ARTHUR BESSEY SMITH, formerly professor of telephone 
engineering at Purdue University, addressed a meeting of the 
University of Michigan branch of the American Institute of 
Electrical Engineers at Ann Arbor on March 29. The subject of 
Mr. Smith’s address was “The Art of Modern Telephony.” 


SVANTE ARRHENIUS, Sweden’s most celebrated scientist, who 
took a prominent part in the International Electrical Congress at 
St. Louis as honorary chairman of Section A, is now in this coun- 
try. On March 25 he delivered an address at the National Museum 
in Washington, D. C., on “The Sidereal Cultus.” The occasion of 
his visit to America is the delivery of the Silliman Lectures at Yale 
University, which began on March 29, and deal with the subject, 
“The Theories of Solutions.” Professor Arrhenius is now director 
of the Nobel Institute at Stockholm. He is an authority on the 
aurora borealis and other manifestations of atmospheric electricity. 


OBITUARY. 


JAMES HAVILAND, who helped Ezra Cornell build the first 
telegraph lines in this country, and who constructed the first tele- 
graph lines in the Middle West, died on March 19 in Brookline, 
Mass. Mr. Haviland was born in Elmira, N. Y., in 1825. 


NATHANIEL THAYER, capitalist, railroad promoter and officer 
in a number of corporations, died March 21 at his home in Boston, 
Mass. Mr. Thayer was a director of the American Bell Telephone 
Company and also of the American Telephone & Telegraph Com- 
pany. 

MARCUS D. CRAIN, for twenty years night chief operator of 
the Western Union Telegraph Company in St. Louis, died on 
March 27 at the age of seventy years. He had been in the employ- 
ment of the telegraph company fifty years During the Civil War 
he was chief of the telegraph field corps and served in that capac- 
ity with Col. R. C. Clowry, former president of the Western Union 
Telegraph Company. 

JACOBUS H. VAN'T HOFF, professor in the University at 
Berlin and one of the pioneers of modern electrochemistry, died in 
the suburb of Steglitz, on March 1. While Professor van’t Hoff 
is best known as a chemist, he nevertheless has a wide reputation 
among electricians as one of those who developed the theory of 
ionization. He was born at Rotterdam, Holland, on August 30, 1852. 
After attending various universities he became in 1876 a lecturer 
on physics at Utrecht. Two years later he went to Amsterdam 
as professor of chemistry, and remained there until 1896, when he 
was called to Berlin, a new laboratory being especially equipped 
for him. He may be regarded as the founder of stereochemistry. 
He did a great deal of work in physical chemistry and showed that 
the gas law could be applied to osmotic pressure. Professor van't 
Hoff was honorary member of many academies and learned socie- 
ties. In 1901 he was awarded the Nobel prize and he was also 
the recipient of the Helmholtz medal of the Prussian Academy, a 
very exceptional honor. 

FREDERICK LIVINGSTON HART, eldest son of Frederick and 
the late Nellie L. Hart, died on Thursday, March 23, 1911, at the 
residence of his brother-in-law, Dr. Ralph D. Macfarland, 53 Clinton 
Ave., Jamaica, N. Y. Mr. Hart was born in the Cypress Hills sec- 
tion of Brooklyn, N Y., on July 3, 1861. He was a graduate of the 
Brooklyn Polytechnic Institute after which he entered the steam 
engineering works of William Wright, Newburg, N. Y. After com- 
pleting his course of instruction there he took a course in electric 
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lighting at the United States Electric Lighting Company, Newark, 
N. J. He was then appointed engineer in charge of installing and 
operating the electric plant equipment of the New York & Brook. 
lyn Bridge. 

Then for seven years he was superintendent of operation of 
the 125th Street and Tenth Avenue Railway Company, later re 
signing to accept an offer as engineer in charge of the Metropolitan: 
Railway Company. He remained there two years and then was 
made manager of the Baltimore City Passenger Railway, which 
position he held for six years, when he became general manager 
of the Washington Railway & Electric Company of Washington, 
D. C. He remained here for two years when he returned to Balti- 
more and became associated with the firm of Thomas Basshor, con- 
tracting engineers. About two years later his health began to fail 
and he returned to New York, making his home with his father 
and brother at 116 Warwick Street, Brooklyn, N. Y. He was a 
member of the Stella Lodge and Kismet Temple. He was also a 
member of the American Society of Mechanical Engineers. 


NEW PUBLICATIONS. 


PROCEEDINGS OF THE MINNESOTA ELECTRICAL ASSO- 
CIATION.—The proceedings of the third annual convention of the 
Minnesota Electrical Association, which was held at Minneapolis 
in 1910, have been printed in book form. Reports of the various 
committees are included as well as the papers which were read be 
fore the body. 


GRAPHITE.—A report on the production of graphite in 1909, 
prepared by Edson S. Bastin, has just been published by the United 
States Geological Survey as an advance chapter of the Surveys vol- 


ume “Mineral resources of the United States, calendar year 1909,” 


and may be obtained free of charge by applying to the Director of 
the Survey at Washington. In 1909 most of the crystalline graphite 
produced in this country came from New York, Pennsylvania, and 
Alabama; Georgia ranked first as a producer of amorphous graphite, 
but the product was of very low grade. The output of crystalline 
graphite was the largest vet recorded for any year and the total 
value of the products of both kinds of graphite was the greatest. 
The report contains statistics of the production and imports of 
graphite and notes on the industry by States and Territories, as 
well as a select bibliography. 


THE STRENGTH OF OXYACETYLENE WELDS IN STEEL, by 
Herbert L. Whittemore, has just been issued as Bulletin No. 45 
of the Engineering Experiment Station of the University of Illinois. 
The welding of metals by fusion under a blowpipe flame of acety- 
lene, burning in a stream of pure oxygen, is a commercial process 
which, in recent years, has come to be widely used for welding thin 
pieces of metal and for repair work. By this method of fusion, 
known as autogenous welding, not only wrought iron and steel, but 
also cast-iron, copper and other metals can be welded; in fact, in 
some cases, dissimilar metals have been welded by this process. 
The strength of welded joints made by this process with thin steel 
plates is discussed in the above bulletin, and the results of an ex- 
tensive series of tests recorded. A considerable amount of informs 
tion as to the convenience and efficiency of various methods of 
manipulating the oxyacetylene blowpipe flame is given, and it is 
Shown that with careful manipulation a welded joint between thin 
steel plates may be expected to have a strength of about eighty-five 
per cent of that of the solid steel plates. The process is par- 
ticularly adapted to welding thin plates and machine parts. 


PROPOSALS. 


_ POST OFFICE, McKINNEY, TEX.—The office of the Supervis 
ing Architect, Washington, D. C., will receive sealed bids until 
April 21 for the construction (including plumbing, gas piping, heat- 
ing apparatus, electric conduits and wiring) of the United States 
post office at McKinney, Tex., in accordance with the drawings 
and specifications, copies of which may be had from the custodian 
of site at McKinney, or at the Supervising Architect's office, Wash- 
ington, D. C. 


POST OFFICE, BRADDOCK, PA.—The office of the Supervis 
ing Architect, Washington, D. C., will receive sealed bids until 
April 24 for the construction, complete (including plumbing. &§ 
piping. heating apparatus, and electric conduits and wiring), of the 
United States post office at Braddock, Pa., in accordance with draw- 
ings and specifications, copies of which may be obtained from the 
eee of site at Braddock. or at the Supervising Architects 
office. 

NAVY DEPARTMENT SUPPLIES.—The Bureau of Supplies 
and Accounts, Navy Department, Washington, D. C., will open bids 
on naval supplies on the dates given below. Bidders interest 
therein should make early application for copies of the schedule. 
giving the schedule numbers desired. Schedules can be obtain 
from the Navy Pay Office nearest each navy yard. Bids will be 
asked on the following supplies: 


Date of Place of Schedule 
Opening. Material. Quantity. Delivery. Number. 
April 11—Cable, communeation.....2.500 feet....... Brooklyn, N. ¥....344 
Conductor, single ........20.000 feet...... Brooklyn, N. ¥...-34#8 
Sockets, key, bronze..... GOO. coh be eee are ees Brooklyn, N. Y¥... 348 
Wire, single conductor....14,000 feet...... Brooklyn, N. Y....34# 
April 18—Grinder, portable electric.1 .......e.eeeees Annapolis, Md. ...3453 
April 25—Motors, induction......... DG: nanes ia ue tates Mare Island, Cal.. 345 


e 4 ` 
aor iis, 
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INDUSTRIAL ITEMS. 


ALFRED F. MOORE, Philadelphia, Pa., has mailed a calendar 
advertising weatherproof wire, rubber-covered wire, magnet wire 


and telephone cords. 
THE CROUSE-HINDS COMPANY, Syracuse, N. Y., describes in 


No. 10, of Condulet Talks, its type “R,” “RC,” “RL,” “RT,” “RX” 
and “RA” conduléts, giving illustrations of each. 

H. W. JOHNS-MANVILLE COMPANY, New York, N. Y., de- 
votes the March number of the J-M Roofing Salesman to a descrip- 
tion of the use of J-M products in West Virginia. 

THE AMERICAN CIRCULAR LOOM COMPANY, Boston, 
Mass., has mailed to the trade another of its attractive folders, 
advertising “X Duct” galvanized conduit for electric wiring. 

THE AMERICAN SCHOOL OF CORRESPONDENCE, Chicago, 
IN., is distributing its March bulletin descriptive of the courses of- 
fered and of the facilities available by students in the courses. 

THE DUPLEX-METALS COMPANY, Chester, Pa., quoted on 
March 22, a price on copper-clad steel wire of thirteen cents per 
pound. This is the lowest price that the company has ever quoted 
on its product. 

THE MITCHELL-RAND MANUFACTURING COMPANY an- 
nounces that on March 27 its offices were moved to the Phelps- 
Dodge Building, at No. 99 John Street, New York City. The com- 
pany deals in electric insulating materials. 

WICKES BROTHERS, Saginaw, Mich., have distributed their 
March stock list of machinery bargains. The company deals in 
new and second-hand machinery and also builds special machinery 
according to the needs of the buyer. 

THE DIEHL MANUFACTURING COMPANY, Elizabethport. 
N. J., recently sent out Bulletin No. 24 describing Diehl electric 
ceiling and universal fans. Illustrations of various types and sizes 
of fans are included, together with the price of each. 

LOWE BROS., INC., Aurora, Ill., describes in Catalog L a com- 
plete and varied line of ornamental boulevard-lighting standards. 
Engravings and descriptions used are taken from actual installations 
made in Aurora, the city which has the distinction of being the first 
to adopt this system of boulevard lighting. 

THE INDUSTRIAL INSTRUMENT COMPANY. Foxboro, 
Mass., has devoted catalog No. 40 to a description of the complete 
line of Dr. Horn tachometers and tachographs. All speed measur- 
ing instruments are listed from simple speed indicators to count 
revolutions, to the elaborate precision variation recorder. 

THE FOOS GAS ENGINE COMPANY, Springfield, O., states 
that on March 22 two Foos engines were shipped for use in operat 
ing one of the dams in the river improvement work near Wheeling, 
W. Va. This is part of an order received from the United States 
Government and turned out at the Foos factory for use in the river 


work. 
THE CENTURY ELECTRIC COMPANY of St. Louis, Mo., de- 


scribes and illustrates its alternating-current fan motors in a re- 
cently published bulletin. The alternating-current ceiling fan sup- 
plied by the company ís a split-phase induction-motor fan and is 
substantially the same in design as those put on the market by them 


for the past few years. 

THE ALLIS-CHALMERS COMPANY, Milwaukee, Wis., has 
devoted Bulletin .No. 1042 to a description of generating sets com 
posed of an Allis-Chalmers generator direct connected to an Amer- 
ican Blower Company engine. A very good account is given of 
the detail construction and a number of parts going to make up 


the engine’ are illustrated. 
JAMES G. BIDDLE will move his place of business to the fire 
proof-construction Boyertown Building, 1211 Arch Street, Phila- 
The new quarters include a special room 


delphia, Pa., on April 1. 
with floor space of about 1,000 square feet that will be devoted to 


a permanent exhibition of instruments from the manufacturers rep- 
resented by Mr. Biddle. 

THE FLOUR CITY ORNAMENTAL IRON WORKS. Minneapo 
lis, Minn., has devoted an attractive bulletin to the subject of orna- 
mental lighting as a city’s best advertisement. The history of light- 
ing is taken up and followed out to the most recent schemes of 
ornamental boulevard lighting. Another bulletin deals with the com- 
pany's ornamental iron and bronze products. 

THE ELECTRIC PROTECTION COMPANY OF NEW YORK 


has described its automatic fire-alarm system in detail in a recent 
‘The Modernization of Automatic Fire-Alarm Service.” 


The ‘“Airalarm” system which is used has been worked out on the 
theory of utilizing “spare wires” of telephone companies, further 
adhering to telephone practice by dividing the system into districts 

CHARLES POLACHECK & BROTHERS COMPANY, Milwau- 
kee, Wis., announces that its new fixture catalog No. 18 is now 
ready for distribution. This catalog, which is well printed on heavy 
enameled paper, illustrates the latest designs in electric fixtures 
In addition to other illustrations there are a 


and indirect lighting. 
number of pages printed with four-color plates. 
i ia, ., de- 


THE LEEDS & NORTHRUP COMPANY, Philadelphia, Pa 
The direct-current 


scribes its potentiometer in catalog No. 70. 
standardization apparatus is deseribed and illustrated and a num 


ber of drawings are presented in explanation of the methods of 


publication, 
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connection. As an appendix to the catalog a list of a number 
of users of the Leeds & Northrup potentiometer is given. 
THE AMERICAN STEEL & WIRE COMPANY includes in its 
current issue of the American Wire Rope News an article on the use 
of modern’ wire rope in aeroplanes. Several diagrams show the 
method of connecting cables to the support and the article very 
fully describe a number of applications. Another interesting item 
which is included deals with the use of the modern steam dredge 


in land reclamation. 

THE MINNEAPOLIS STEEL & MACHINERY COMPANY, Min- 
neapolis, Minn., describes in bulletin G-100, which has recently been 
distributed, Muenzel suction gas engines and producers. The com- 
pany has made a specialty of engine building for central station and 
factory use, where power is required from ten to twenty-four hours 
per day the year around. The bulletin is well illustrated and con- 
tains a number of diagrams. 

THE DETROIT FUSE & MANUFACTURING COMPANY, De- 
troit, Mich., has issued a completely illustrated catalog which is 
of considerable importance to switch and fuse buyers. The cata- 
log covers the entire line of “Detroit” iron-clad fuse switches and 
“Arkless” mechanical indicating enclosed fuses, and illustrates a 
number of new types of switches, showing by several photographs 


the operation of the “Detroit” switch. 
THE AMERICAN DISTRICT STEAM COMPANY, North Tona- 
wanda, N. Y., is mailing to the electrical trade, its bulletin No. 120 
dealing with the factors that effect the cost of distributing steam 
for heating. The builetin is reprinted from a paper which was read 
by C. R. Bishop before the Convention of the National District Heat- 
ing Association which was recently held in Toledo, O. Samples of 
station reports are inserted to elucidate the text. 
G. W. ARMSTRONG COMPANY, Chicago, Ill., lists a very com- 
plete line of electric novelties, Christmas tree outfits, etc.. in its 
latest catalog, which has just been distributed. All of the de- 
vices are furnished with “Green Seal” dry batteries, which are 
also listed with a full statement of prices. Directions are in- 
cluded for charging small storage batteries from a lamp circuit 
and for connecting a number of the batteries for charging. 
ALLGEMEINE ELEKTRICITATS GESELLSCHAFT, Berlin, 
Germany. has issued a bulletin describing its closed boxes con- 
taining switches for distribution of current to a number of cir- 
cuits. These distribution boxes are inetnded to take the place 
of open distribution panels in places where dirt, dampness, va- 
pors or exposure to rough usage would subject the apparatus to 
injury. These distribution boxes are arranged for from four to 
six circuits. 
THE WESTINGHOUSE ELECTRIC & MANUFACTURING 


COMPANY, Pittsburg, Pa.. was awarded the contract by the Vul 
can Iron Works, of Wilkes-Barre, for furnishing one 200-kilowatt 
direct-current type-ET, compound-wound, 250-volt generator, a!so 
the switchboard that is to be used in connection with the gen- 
erator. The company has received an order from the Solvay 
Process Company, of Syracuse, N. Y., for a 750-kilovolt-ampere, 
sixty-cycle, 480-volt turbine-driven generator. 

THE ELECTRIC MACHINERY COMPANY, Minneapolis, Minn., 
describes its line of alternating-current machinery in Bulletin No. 
126 which has been recently mailed to the trade. This company 
has for a number of years placed on the market the revolving-field 
type of alternator, realizing that this is the best, and has at all 
times kept pace with the newest methods of design and construc- 
tion. Machines are furnished in standard voltages between 240 
and 2,400, although special alternators wound for 120 or for 2,400 
will be made to order. The bulletin includes a number of illus- 
trations showing the field winding, the scheme of keving in the 
pole pieces and other details as well as the completely assembled 


machines. 
THE SANGAMO ELECTRIC COMPANY, Springfield, NI., has 


prepared an attractive calendar advertising Sangamo electric me 
ters, of which it offers a complete line, including mercury motor 
watthour meters for direct and alternating current, induction watt- 


hour meters, ampere-hour meters, graphic recording meters and in- 
As an illustration for the calendar. a pic- 


ducting instruments. 

ture of the battleship North Dakota, which is equipped with San- 

gamo meters, has been chosen. The design is extremely well 

worked out. The company is also distributing a new price list 
their type H induction watthour meters. Several ím- 


covering 
portant changes in price are incorporated. 


THE UNITED STATES ELECTRIC COMPANY, New York, N. 

Y., has issued bulletin No. 701 entitled, “Some Preventable Acci- 
dents,” in which three of the collisions reported in the latest train 
accident bulletin of the Interstate Commerce Commission are 
studied and shown to be preventable with apparatus now available 
to the railways. This company’s system provides, in brief, for the 
absolute control. by the dispatcher, of any semaphore or train- 
order board which he may throw to the stop position, independent 
of the presence of local attendants. The signal when so thrown 
reports itself audibly to the dispatcher and cannot be set back in 
the safety or proceed position until electrical permission so to do 
the dispatcher, although the dispatcher may 

- or 


has been given by 
of the train crew 


clear the signal without the intervention 
Station agent. 
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DATES AHEAD. 

American Supply and Machinery Manufacturers’ Association. 
Annual meeting, Louisville, Ky., April 3, 4 and 5. 

American Electrochemical Society. Annual meeting, Chemists’ 
Club Building, New York, N. Y., April 6. 7 and 8. ° 

Missouri Electric, Gas, Street Railway and Water Works Asso- 
ciation. Annual meeting, St. Louis, Mo., April 13, 14 and 15. 

Iowa Electrical Association. Annual meeting, Davenport, Iowa, 
April 19, 20 and 21. 

Electrical Supply Jobbers’ Association. Annual convention, Del 
Monte, Cal., April 25, 26 and 27. 

American Institute of Electrical Engineers, Pacific Coast meet- 
ing, Los Angeles, Cal., April 25-28. 
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Southwestern Electrical and Gas Association. Annual conven- 
tion, Houston, Tex., April 27-29. 

National Electric Light Association. Annual convention, New 
York City. May 29 to June 3. 

Association of Railway Electrical Engineers. Semi-annual con- 
vention, Washington Terminal Station, Washington, D. C., June 
16 and 17. 

Mississippi Electric Association. Annual convention, Gulfport, 
Miss., June 20-21. 

American Institute of Chemical Engineers. Semi-annual meet- 
ing, Chicago, Ill.. June 21 to 24. 

Association of Railway Electrical Engineers. La Salle Hotel, 
Chicago, November 6-10. 


RECORD OF ELECTRICAL PATENTS. 


Issued (United States Patent Office) March 21, 1911. 


987,107. TELEGRAPH KEY. Charles Bolick, Rocky Mount, N. C. 
Filed Dec. 30, 1910. An attachment for telegraph keys con- 
sists of a spring latch mounted on a separate grooved base. 


987,114. PROCESS FOR SEPARATING AND COLLECTING PAR. 
TICLES OF ONE LIQUID SUSPENDED IN ANOTHER 
LIQUID. Frederick Gardner Cottrell, Berkeley, Cal., assignor 
to Petroleum Rectifying Co., San Francisco, Cal. Filed Oct. 
12, 1909. Consists in passing the mixed oily liquids through 
a pervious septum formed of a number of electrodes and ap- 
plying sufficient voltage to these to separate the two liquids, 
the separated and coalesced drops draining through the wetted 
septum to its edge. 

987,115. SEPARATING AND COLLECTING PARTICLES OF 
ONE LIQUID SUSPENDED IN ANOTHER LIQUID. Fred- 
erick Gardner Cottrell and James Buckner Speed, Berkeley, ;Cal., 
assignors to Petroleum Rectifying Co., San Francisco, Cal. 
Filed May 20, 1909. Renewed Oct. 12, 1910. An amplification 
of the above whereby the liquids are poured in a stream be- 
tween two electrodes, the coalesced globules being prevented 
from forming a short-circuiting chain between the electrodes. 

987,116. APPARATUS FOR SEPARATING AND COLLECTING 


PARTICLES OF ONE LIQUID SUSPENDED IN ANOTHER 
LIQUID. Frederick Gardner Cottrell and James Buckner 


Speed, Berkeley, Cal., assignors to Petroleum Rectifying Co. | 


Filed May 20, 1909. Renewed Oct. 12, 1910. Describes the 
arrangement of the electrodes for the above. 


987,117. SEPARATING AND COLLECTING PARTICLES OF ONE 
LIQUID SUSPENDED IN ANOTHER LIQUID. Frederick 
Gardner Cottrell and Allen Cheever Wright, Berkeley, Cal, 
assignors to Petroleum Rectifving Co. A modification of the 
above wherein one electrode is rotated to prevent short-cir- 
cuiting by the coalesced globules. 


987,128. TELEPHONE-EXCHANGE SYSTEM. William A. Fricke, 
Chicago, Ill., assignor to Monarch Telephone Manufacturing 
Co., Chicago, Ill. Filed April 11, 1908. Clearing-out super- 
visory devices are associated with the cord circuit. 


987,129. TELEPHONY. William A. Fricke, Chicago, Ill., assignor 
to Monarch Telephone Manufacturing Co., Chicago, Ill. Filed 
Nov. 24, 1909. A metallic party-line exchange system has 
partially selective ringing. 

987,136. RAIL-BOND. Albert B. Herrick, Ridgewood, N. J., as- 
signor to Electric Railway Improvement Co., Cleveland, Ohio. 
Filed April 19, 1905. Is provided with a plate of carbon at- 


tached to the portion of its surface opposite to the contact 
surface thereof. 


987,146. ALTERNATING-CURRENT ELECTROMAGNET. David 
L. Lindquist, Yonkers, N. Y., assignor to Otis Elevator Co., 
Jersey City, N. J. Filed Aug. 18, 1906. An electromagnetic 
brake has the magnet and armature inclosed in a casing con- 
taining oil adapted to act as a dashpot. 


987,149. CASH-REGISTER. Charles A. Lundgren, Dayton, Ohio, 
assignor to National Cash Register Co., Dayton, Ohio. Filed 
Jan. 15, 1903. Combined with a series of key levers are a 
key coupler, an accounting device, and an electric mechanism 
connected to the key coupler and comprising a magnetic coil and 
a solenoid core. 


987,150. COMPUTING-MACHINE. Holmes Marshall, New York, 
N. Y., assignor to Addograph Manutacturing Co. Filed June 8, 
1903. An electrically operated computing mechanism com- 
prises a series of eclectromagnets and a set of contacts con- 
trolled thereby for operating the computing mechanism, the 
number of contacts set corresponding with the number to be 
added. 


987,152. LAMP-SOCKET. Norman Marshall, Newton, Mass., as- 
signor to Arrow Electric Co., Hartford, Conn. Filed June 7, 
1909. Comprises a porcelain base, a pull-switch mechanism 
mounted in the base, a nut secured thereto, and a guide tube 
for a pull cord screwed into the nut. 


987,156. TREATMENT OF SULFID ORES. James A. McLarty, 
Toronto, Ontario, Canada. Filed March 7, 1910. A process 
of treating nickel sulphide ores consists in demagnetizing the 
nickel ore and subsequently passing it through a magnetic 
separator to remove any magnetic iron ores contained therein. 


987,161. ELECTRIC OVEN. George John Ogden, Toronto, On- 
tario, Canada, assignor of one-fifth to Martin M. Hay, one 
fifth to John Templeton, and one-fifth to Roderick J. Parke, 
Toronto, Canada. Filed Sept. 21, 1909. Includes a thermostat 
which controls a motor that either opens or closes the heating 
circuit to maintain a uniform temperature. 

987,188. ELECTRIC IGNITION SYSTEM FOR EXPLOSION-EN- 
GINES. Oliver B. Thompson and Carl R. Moeller, Buffalo, 
N. Y. Filed March 24, 1910. Includes two resistances and 


an electromagnetic device to include either one or the other 


in circuit. 


987,192. ELECTRICAL SWITCH. William A. Turbayne, Lancas- 


ter, N. Y., assignor to Gould Coupler Co. Filed June 16, 1908. 
Is provided with three electromagnet coils whose armature 


is arranged to close four contact gaps. By reserval of current 


in one of the outer coils part of these contacts can be broken. 


987,193. ELECTRICAL REGULATING APPARATUS. William A 


Turbayne, Lancaster, N. Y., assignor to Gould Coupler Co. 
Filed Feb. 3, 1909. A variable-voltage generator has in series 
with its load circuit a carbon-pile resistance the pressure on 
which is electromagnetically regulated to vary its resistance 
so as to maintain a constant voltage at the load. 


987,194. ELECTRICAL SYSTEM OF DISTRIBUTION. William 


A Turbayne, Lancaster, N. Y., assignor to Gould Coupler Co. 
Filed Feb. 24, 1909. A storage battery and booster is pro 
vided on each car of a train, which has a train circuit and 
regulating devices for connecting the car circuits and batter- 
ies to the head-end generator, for cutting out the booster dur- 
ing discharge and for preventing battery discharge through 
the generator. 


987,200. ELECTRIC SWITCH. Oliver B. Whipplé, Saginaw, Mich. 


Filed Nov. 22, 1910. An inclosed fuse is mounted on the 
blade of a knife switch, one terminal being electrically in- 
sulated from the blade and arranged to contact with a sta- 
tionary clip. ° 


987,220. BURGLAR-ALARM PLATES. Gustav Dzerma, Bellefon- 


taine, Ohio. Filed Nov. 4, 1909. A series of superposed floor 
plates has co-operating openings therein through which pass 
tongues attached to the base plate. Two of the floor plates 
are connected to opposite sides of an electric alarm circuit. 


987,228. ELECTROTHERMAL CONTROLLING APPARATUS. 


Walter O. Haymond and John O. Potter, Muncie, Ind. Filed 
July 7, 1909. Renewed July 26, 1910. A thermostat on 
magnetically controls the switch of an electric motor whic 
operates a damper mechanism. 


987,239. SNAP-SWITCH. Charles Julius Klein, New York, N. Y. 


Filed Feb. 20, 1908. Renewed July 30, 1910. A pendant switch 
with a reciprocating button. 


987.240. SNAP-SWITCH. Charles J. Klein, New York, N. Y 


Filed Sept. 20, 1907. Renewed Oct. 24, 1910. Comprises ĉ 
cam having oppositely inclined faces, a switch member pivot 
ally mounted upon a fixed support, a helical tension Ta 
having coils engaging the cam and operatively connected 
the switch. 


987.241. SNAP-SWITCH. Charles Julius Klein, New York. N. Y 


Filed Feb. 20, 1908. Renewed Oct. 24, 1910. A modification 
of No. 987,239. 


987,245. ADVERTISING DEVICE. Roy Langstaff, Los Anzelé 


: = 7910. 
and George A. Langstaff, Whittier, Cal. Filed June i, vie 
A spring motor rotates an art-glass dome within which 1$ 
cluster of incandescent lamps. 
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987,253. CA@LE TRANSPORTATION SYSTEM. Frank Neale, 
Hood River, Ore. Filed Aug. 30, 1909. An electric motor 


drives the cable sheaves. 


987,254. 
CORDERS. Carl Madison Page, Dixon, Il. 


make and break the circuit. 
987,270. 


ers and a rotary converter. 


current transformers. 

987,274. ILLUMINATED SIGN. Hugo E. Westerberg, Seattle, 
Wash., assignor of one-half to John A. Soderberg, Seattle, 
Wash. Filed Feb. 8, 1909. A row of lamps forming characters 
has the lamps lighted one by one by an illuminated motor- 
driven pointer that travels along the tortuous path of the 
characters. After all lamps are lighted they. are suddenly 
extinguished and the cycle repeated. 

987,293. ELECTRICALLY-HEATED MATRIX-PRESS. Horace B. 
Gale, Natick, Mass., assignor to Simplex Electric Heating Co., 
Boston, Mass. Filed Feb.. 10, 1910. A thermostat automati- 
cally cuts off the current from the heating elements when a 
certain maximum temperature is reached. It also prevents 


H 


— uw. 
2 weenie ities 


987,117.— ELECTRICALLY SEPARATING 
WATER FROM OIL. 


the circuit being closed till the temperature drops below a 


_ certain point. 

987,300 and 987,301. ELECTRICAL SYSTEM OF DISTRIBUTION. 
Albert S. Hubbard, Belleville, N. J., assignor to Gould Storage 
Battery Co. Filed June 22, 1907. The first patent covers a 
system of power-factor correction through a synchronous mo- 
tor having one field circuit excited by a constant current and 
another by a current that varies with the power factor of the 
line. The second patent covers a system containing such a 
power-factor compensator and also a storage battery for reg- 
ulating the voltage with changes of load. 

987,304. TELEPHONE. William J. C. Kenyon, Chicago, Ill. Filed 
June 1, 1908. Renewed Nov. 25, 1910. A desk telephone has 
a flexible arm for holding the receiver to the ear. 

987,306. SNAP-SWITCH. Charles J. Klein, New York, N. Y. Filed 
Sept. 20, 1907. Renewed July 30, 1910. A reciprocating push- 
button switch (modification of No. 987,240). 

987,318. MANUFACTURE OF THIN ELECTROLYTIC IRON 

PLATES OF LARGE AREA. Wilhelm Pfanhauser, Leipzig, 
Germany. Filed Sept. 28, 1910. Comprises the electrolysis 
of a solution of iron salts, and the maintenance of the so- 
lution, during such electrolysis, at a temperature of approxi- 
mately 80 degrees centigrade. 

987,338. SWITCH. Ernest E. Yaxley, Chicago, Ill, assignor to 
Monarch Telephone Manufacturing Co., Chicago, Ill. Original 
application filed Sept. 26, 1905. Divided and this application 

filed July 21, 1906. A combined telephone spring-jack switch 


and magneto drop. 
987,339. ELECTRIC GAS-IGNITING FIXTURE. Herman Youn- 

ker, Louisiana, Mo. Filed May 27, 1910. An inverted-mantle 

gas burner has an electric igniter operated when the gas is 


turned on. 
987,345. ELECTRICAL DEVICE FOR CONTROLLING UNRULY 
ANIMALS. Asa F. Cogswell, Kirwin, Kans. Filed Sept. 21, 
1909. Contact plates are mounted on different parts of a 
horse’s harness: these are electrically connected through se- 
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ACTUATING MEANS FOR ELECTRIC-METER' RE- 

Filed Aug. 30, 
1909. A conducting contact roller carries intermediate its 
ends a slidable member (composed partly of conducting and 
partly of insulating material), which is reciprocated so as to 


ELECTRICAL SYSTEM OF DISTRIBUTION. William 
A. Turbayne, Lancaster, N. Y., assignor to Gould Storage Bat- 
tery Co. Filed Feb. 21, 1908. A three-phase system has a 
regulating storage battery connected to it through transform- 

In series with the battery is a 
motor-driven booster whose field is energized through a rec- 
tifying machine driven by a synchronous motor and fed by 


987,192.— MU LTIPLE-CONTACT SWITCH. 
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lective keys in a hollow hand-hold of the reins to a source 
of current in a belt carried by the driver. 

987,356. ELECTRIC-LAMP-SOCKET CAP. Gilbert W. Goodridge, 
Bridgeport, Conn., assignor to Bryant Electric Company, 
Bridgeport, Conn. Filed Jan. 10, 1911. Has a shouldered skirt 
with latching elements thereon, the shoulder being perfor- 
ated, in combination with an inclosing ring having tongues 
entering the perforations of the shoulder and being offset to 


lock the ring on the cap. 
987,357. ELECTRIC-LIGHT SWITCH FOR TELEPHONE- 

BOOTHS. Samuel M. O. Grant, Pittsburg, Pa. Filed May 5, 

1910. A pair of spring-controlled rods are connected to the 


source of current and adapted to engage in the sockets of 


two contact pieces. 
987,358. MOTOR-VEHICLE. Emil Gruenfeldt, Cleveland, Ohio, 
assignor to Baker Motor Vehicle Co., Cleveland, Ohio. ‘Filed 
Dec. 28, 1909. An electric vehicle has its motor connected 
by a longitudinally arranged shaft to a differential driving 


gear in the rear axle. | 

987,361. ENGINE HEAT-RADIATING STRUCTURE. John W. 
Hasburg, Chicago, Ill. Filed March 6, 1906. Around the cyl- 
inder are a number of thin large-diameter cooling blades 
and screwed on the cylinder. A uniting coat of metal is elec- 
troplated over the entire surface after the disks are assem- 


bled. 

987,384. ROPE-DRIVE ELEVATOR. David L. Lindquist and Au- 
gust Sundh, Yonkers, N. Y., assignor to Otis Elevator Company, 
Jersey City, N. J. Filed Dec. 15, 1908 The traction sheave 
is driven by an electric motor. Tensioning devices are pro- 


vided for the cables. 
987,404. ELECTRIC INDUCTION-FURNACE. Wilhelm Roden- 
hauser, Volklingen-on-Saar, Germany, assignor to The Grondal 
Kjellin Co., Limited, London, England. Filed Nov. 3, 1908. 
The primary coil is wound on a core which pierces the hearth. 
The core comprises sheet metal laminae, the width of each 
of which is considerably greater than the total thickness of 


987,300.— POWER-FACTOR COMPENSATOR. 


the assembled laminae, the broad face of the core facing the 
open working portion of the hearth. 

987,414. ELECTRIC-LAMP SOCKET. George B. Thomas, Bridgeport, 
Conn. Filed Jan. 11, 1911. Comprises an insulating casing 
with rectangular recess therein, a coil within the casing form- 
ing a side contact for a lamp base, the coil having its free end 
offset to form a lug engaging the sides of the recess in the 
casing with lost motion on either longitudinal or rotary dis- 
placement. 

987,428. APPARATUS FOR THE TREATMENT OF ORES AND 

FOR THE ELECTROLYTIC DEPOSITION OF GOLD AND 
SILVER AND OTHER METALS FROM SOLUTIONS CON- 
TAINING SAID METALS. Frederick Capel Brown, Komata, 
New Zealand. Filed Aug. 5, 1907. The ore pulp is kept in cir- 
culation by fluid passing through two pipes, and electric cur- 
rent is furnished to deposit the precious metals. 

987,441. CURRENT-CONTROLLING APPARATUS. William N. 
Dickinson, Jr., Brooklyn, N. Y., assignor to Otis Elevator Co., 
Jersey City, N. J. Filed Oct. 23, 1905. Combines with an 
electric motor, reversing switches, a pilot motor, a fixed sup- 
port to which the pilot motor is pivoted, switch arms secured 
to a part of said pilot motor, and a fixed base carrying one 
set of contacts of each reversing switch. 

987,446. PUSH-BUTTON CONTROL FOR ELEVATOR AND 
DUMB-WAITER SYSTEMS. Edward L. Dunn, Worcester, 
Mass. Filed Feb. 14, 1908. The elevator is controlled by a 
system of push-buttons so arranged that when one button is 
pushed all others are ineffective. Means are provided where- 
by the pushing of one button establishes, controls and main- 
tains the circuits automatically to operate the device. 

987,483. TUNGSTEN INCANDESCENT LAMP. John J. O'Brien, 
Shamokin, Pa. Filed June 1, 1910. A plurality of branches 
radiate from each of the lead-in wires, one sct of branches 


being of different length from the other set. 


987,493. ELECTRIC WATER-HEATER. Herbert N. Roche and 
William Ruth Ray, San Francisco, Cal., assignors to Thomas 


A. 


2 
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B. Gray, San Francisco, Cal. Filed Aug. 3, 1910. A pair of 
walking-beam arm3 are attached to she electric switch so 
that when the water is turned on the electric current flows, 


heating the water. 

987,495. ALTERNATING-CURRENT PLANT COMBINED WITH 
STORAGE BATTERY. Ludwig Schroder and Adolph Muller, 
Berlin, Germany. Filed Oct. 7, 1904. A motor generator set 
composed of a three-phase alternating-current machine and 
a direct-current machine has its alternating-current-side con- 
nected to the alternating-current mains and its other end to a 
storage battery, which also energizes the field windings. A 
rotary converter driven through a transformer by the alter- 
nating-current power supplies a bucking field to the direct- 
current machine. 

387,515. INSULATING-HANGER FOR TROLLEY-WIRES. John 
L. Wagner, Syracuse, N. Y. Filed April 30, 1910. Comprises 
an insulating member constructed with an overchanging drip 
flange and a surrounding groove immediately beneath the 
flange and sheltered by it. Jaws which are provided with a 
clamping member for holding the wire screw to the bottom. 
of the insulator. 

987,536. METHOD OF AND APPARATUS FOR COOLING ELEC- 
TRICAL GENERATORS AND MOTORS. Frank George Baum, 
San Francisco, Cal. Filed Sept. 7, 1910. Moist air is blown 
forcibly into the generator, the heat of the generator being 
used to evaporate the entrained particles of water. 


987,562. ELECTRIC-LAMP CHANGER. Mark Ferguson, Pasadena, 
Cal. Filed April 29, 1910. Comprises a plurality of jaws, a 
supporting head, a ring detachably secured to the head and 
forming a common vivot for the jaws, and means for actuating 
the jaws, the jaws and ring being removable from the head as 
a unitary structure. 

987,563. TELEPHONE ATTACHMENT. Charles L. Fields, Roch- 
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987,582.—TELEGRAPH AND TELEPHONE SYSTEM. 


ester, Ind. Filed July 9, 1910. Comprises a mouth piece open 
at both ends to be applied to the mouth of the user and to 
the mouth piece of a telephone transmitter, ear covers, a 
support for the covers, and flexible sound-conducting members 
connected with the mouth piece intermediate its ends and 
with the ear covers. 

987,581. SNAP-SWITCH. Samuel Korf, Chicago, Ill, assignor to 
The Wi-Ko Electric Co., Chicago, Il]. Filed June 16, 1910. A pull 
chain operates a ratchet wheel which in turn actuates an elec- 
tric snap switch. Detent means prevent the ratchet from 
turning in the wrong direction. 


987,582. TELEGRAPH AND TELEPHONE SYSTEM. Otto T. 
Lademann, Milwaukee, Wis., assignor to Railway Telephone 
& Electric Co., Chicago, Ill. Filed July 24, 1908. ‘The tele- 
phone instruments are connected around relays in the tele- 
graph line so as to obviate interference from this source. 
High-frequency signal devices are used for the telephonic units 
of the system. 

987,622. ELECTROLYTIC CELL. Victor E. Goodwin, Schenectady, 
N. Y., assignor to General Eiectric Co. Filed Sept. 1, 1909. 
Has a plurality of trays each having an opening through it 
and a trough for electrolyte encircling the opening. and means 
for supporting the trays from their edges so that the openings 
are unobstructed. 

987,630. QUADRUPLEX TELEGRAPHY. Isidor Kitsee, Philadel- 
phia, Pa. Filed Aug. 10, 1910. Two batteries of opposite polar- 
ity are inserted in the line and two transmitting means, one 
including a shunt circuit and a coil of an electromagnet, the 
second including a shunt circuit and the armature and for- 
ward stops of the electro-magnet, are used. 

987,631. QUADRUPLEX PRINTING TELEGRAPHY. Isidor Kit- 
see, Philadelphia, Pa. Filed Sept. 3, 1910. The system has 
four transmitting organisms, two for each terminal, each or- 
ganism comprising a localized differential polar relay and 
means to actuate the relay in accordance with the characters 
desired to be transmitted and comprising for both stations of 
each terminal two sources of current in opposition as to each 
other and means to shunt, with the aid of the relay of one 
or the other of the stations, one or the other of the batteries. 

987,632. SNAP-SWITCH. Charles Jutius Klein, New York, N. Y. 
Filed Feb. 20, 1908. Renewed Oct. 24, 1910. A snap switch 
operated by a push button. 

987.637. LOCKING-KEY. Frank R. McBerty, New Rochelle, N. Y., 
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assignor to Western Electric Co.. Chicago, Ill. Filed Sept. 5. 
1908. Renewed Aug. 2, 1910. Comprises a bar of magnetiza- 
ble material, means for inducing a plurality of positive and 
negative poles, a plurality of pole pieces adapted to co-operate 
with the poles, and a plurality of keys having armatures mov- 
able in the field of the pole pieces. 

987,647. PRIMARY BATTERY. Charles B. Schoenmehl, Water- 
bury, Conn. Filed Feb. 4, 1910. A zinc positive electrode 
is surrounded by a compressed cylindrical oxid of copper neg- 
ative electrode. This in turn is surrounded by a cylindrical 
zine positive electrode. All are suspended by one rod. 


987,647. BATTERY-ELEMENT SUPPORT. Charles B. Schoen- 
mehl, Waterbury, Conn. Filed Dec. 9, 1910. An annular per- 
forated basket contains oxid of copper scale and Constitutes 
a negative electrode. The zinc electrode is suspended within 
the basket. 

987,650. METERING ELECTRICAL DISTRIBUTION SYSTEM 
INCLUDING A METERING PANEL-BOARD. Frederick F. 
Skeel, Chicago, Ill. Filed Aug. 7, 1905. Comprises a base of 
insulating material, main feed wire terminals mounted there 
on, a plurality of sets of meter circuit terminals also mounted 
on the base, and a plurality of sets of load circuit terminals 
mounted on the base. 

987,658. ELECTRIC HEATER AND STERILIZER. Johann G. 
Wallmann, Oakland, Cal. Filed Nov. 8, 1909. A vessel hav- 
ing top and bottom openings is provided with a plurality of 
electrodes of opposite polarity having central openings in aline- 
ment with the bottom opening alternately spaced therein, and 
current-conducting means leading through the handle and to 
the elements. 

987,663. ELEVATOR. Parvin Wright, Los Angeles, Cal. Filed 
August 25, 1904. The cylinders of the elevator are operated 
by hydraulic pressure, water being supplied by an electric- 
motor driven pump. 

987,669. FIRE PROTECTING AND SIGNALING APPARATUS. 
Adolf Bush, Riga, Russia. Filed Oct. 27, 1909. An electromag: 
net actuated by a thermostat sets clockwork in motion, the 
clockwork then turning a valve and operating a signal. 


987,673. ELEVATOR-OPERATING SYSTEM. Edward L. Dunn, 
Worcester, Mass. Filed July 2, 1906. A rotatable knob or 
handle controls the destination of the car. magnetic means 
being provided for positively locking the knob or handle 
against reverse motion after it is started to move in either 
direction. The circuit is so arranged that if any elevator door 
is left open the motors become inoperative. 


PATENTS THAT HAVE EXPIRED. 


_ _ Following is a list of the electrical patents (issued by the 

United States Patent Office) that expired on March 27, 1911: 

517.017. INCANDESCENT ELECTRIC LAMP. Richard P. Asb 
well, Newark, N. J., and George Q. Tuttle, New York, N. Y. 

517,018. SECONDARY BATTERY. George L. Ballard, Toronto, 
Canada. 

517,028. ELECTRIC RAILWAY TROLLEY. Frank S. Church, 
Detroit, Mich. ’ 

517,042. ELECTRODE FOR ARC LAMPS. 
New York, N. Y. 

517,069. ELECTRIC LAMP. 
Conn. 

517,100. ELECTRIC SWITCH. Jacob S. Gibbs, Hartford, Conn. 

517,105. ELECTRIC MOTOR’ OR DYNAMO-ELECTRIC MA: 
CHINE. John W. Henderson, Philadelphia, Pa. 
517,120. SAFETY CUT-OUT FOR ELECTRICAL APPARATUS. 
Hermann Lemp and Merle J. Wightman, Hartford, Conn. 
517,162. ELECTRICAL MEASURING INSTRUMENT. Rudolph 
M. Hunter, Philadelphia, Pa. 

517,163. ELECTRICAL INDICATOR. Arthur E. Kennelly, Or 
ange, N. J. 

517,169. ELECTRIC APPLIANCE FOR DUMB-WAITERS. James 
H. Roberts, Brooklyn, N. Y. 

517,170. ELECTRIC HEATER. Leslie B. Rowley, Ashland, Wis. 

517.214. ELECTRIC VENTILATING FAN. Charles W. DeMott. 
Brooklyn, N. Y. 

517,243. SINGLE-LINE TELEPHONE SYSTEM. John I. Sabin 
and William Hampton, San Francisco, Cal. 


Salomon Heimann. 


Frederick C. Rockwell, Hartford, 


517,258. ELECTRICAL RAILWAY. Benson Bidwell, Philadelphia, 


Pa. 
517,263. TELEPHONE SWITCH. Frank R. Colvin, New York, 


N. Y. 

517,299. ELECTRIC CALLING APPARATUS. David Hall Rice, 
Brookline, Mass. 

517,401. CIRCUIT CLOSER. Charles E. Allen, Salem, Mass. 

piue ELECTRICAL KEYBOARD. Charles E. Allen, Salem, 
Mass. ' 

517,419. ELECTRICAL APPARATUS FOR CONTROLLING SIG- 
NALS. Michael B. Leonard, Richmond, Va. 

Reissues. 

ee ELECTRIC ELEVATOR. Frank E. Herdman, Winnetka, 

11,409. ELECTRICALLY-OPERATED ELEVATOR. 
Herdman, Winnetka, Ill. 
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SOME SUGGESTIONS FOR SUMMER LOADS. 

At this season of the year, with summer and its attend- 
ant decreased revenues approaching, the attention of central 
stations should be directed towards the building of a day 
load of at least a size sufficient to prevent operating at a 
loss during the dull season. | _ 

_ In this connection city pumping is an extremely advan- 
tageous load to secure. With a properly designed system, 
pumping can be made the means of filling any valley in the 
daily load curve and can be profitably taken at a very low 
rate. A study of existing installations seems to indicate that 
an induction motor direct-connected to a centrifugal pump 
is an ideal pumping unit for many classes of service. An- 
other desirable load is that of mechanical refrigeration. 
Motor-driven compressors for ice plants, in additiot ‘to being 
entirely satisfactory from the manufacturer’s statidpoint, 
are the means of building up the night ‘load as ‘well'a’s' the 
day load. By offering a low rate for this business!’ which, 
incidently, can be done with profit, arrangement can‘be made 
for off-peak operation. Woodworking plants, laundries and 
other industrial establishments offer a ficld for the ceñtral 
station which compiles accurate data on comparative instal- 
lations, to be used as an argument in favor‘of electric ‘drive. 

In view of the noticeable advancement that has ‘been 
achieved in electric heating and cooking appliances, they 
undoubtedly offer one of the best fields for summer Inads. 
In winter months electric heating cannot, at present, com- 
pete with other methods, when heat has to be used contin- 
uously, except at very low rates for current. Between 
seasons, however, especially in the late spring and early 


fall, electric heating can be conveniently utilized at a figure 


that is profitable to the central station. 

A brief consideration of the heating and cooking load 
will reveal that it is essentially an off-peak load. It comes 
on just as the peak is falling off. For motor business, which 


cannot be kept entirely off the peak, central stations do not 


hesitate to make a low rate. In cities where this policy has 


been inaugurated for heating and cooking business, the 
results have been very encouraging, even in the face of 
strong competition from gas companies. It is true that to 
offer a distinct rate for this business a separate meter would 
have to be installed, although the flat rate is a possible 
alternative, but an electric range or a group of household 
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devices, for instance, can be made just as remunerative as 
an electric motor, for which the central station is glad to 


_ offer a low rate and furnish an extra meter. 


MOTOR DRIVES FOR WOOD-BOX FACTORIES. 

Among the industries which have been slowest in adopt- 
ing electric power are the box factories and allied woodwork- 
ing establishments, which still persist in the time-honored 
plan of using inefficient steam engines from which power is 
transmitted to the various machines through a maze of shaft- 
ing and belts. The excuse for this backwardness has lain 
in their being able in this way to utilize the sawdust and 
wood scraps, which waste products may be burnt under their 
boilers to generate the needed steam. Like many another 
heritage of the past, this practice has too long been accepted 
as economical not only by the woodworkers themselves, but 
often also by the central stations, who have taken it for 
granted that the abundance of so much scrap wood justified 
the retention of equipment long outgrown in all other manu- 
facturing lines. In making this assumption, both the central- 
station men and their possible woodworking customers 
would seem to have overlooked four important factors: 

(1) -The saving in space with electric driving, due not 
only to the elimination of the bulky boiler and engine equip- 
ment, but also to the more logical arrangement of the various 
machines, which no longer need to be located along rigidly 
parallel lines of shafting, but which can be placed in any spot 
or position that will lend itself to economical and speedy 
manipulation. In many cases the saving in the room former- 
ly required for belts and countershafts alone makes quite a 
difference, allowing dust collectors to be placed more ef- 
fectively and permitting of better light on the machines. 
Besides, when any changes are needed, they can easily be 
made without relocating or disturbing other machines. 

(2) The independence of the individual machines, for 
each of which the electric drive can be adjusted to give the 
highest speed practicable for the work at hand, thereby greatly 
increasing the output over what it usually is with the non- 
adjustable shaft-and-belting transmission. 

(3) The ability to start the whole machinery or any 
part of it on a moment’s notice, without waiting to get up a 
head of steam and without requiring special attendance. 
Thus one or more machines can be worked overtime without 
the expense of running the whole power equipment. 

(4) Other markets for the refuse. The assumption 
that these waste products found their highest value as fuel 
for the plant itself may have been justified ten or twenty 
years ago, but conditions have changed since that time. Now, 
instead of being of little use for anything besides fuel, both 
the wood scraps and the sawdust have a steadily growing 
market value, the size of which may surprise the average 
wasteful wood-box maker. If the sale of shavings, sawdust 
and board seraps only paid for the electric current needed 
for power, the woodworker would still profit by the first 
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three items above mentioned, plus the wages of his former 


engineer and fireman. Even as fuel, the continued use of 


the refuse will rarely be excusable, since a ton of this waste 

material will usually sell for more than the cost of a ton of 

low-grade coal, which coal may easily have about double the 

steam-producing capacity. Had the coal dealers been more 

alert, they might long ago have persuaded many such wood- 

workers to buy coal for fuel and to sell their own refuse to 
others. Now as long as they have not done so, the central sta- 
tion can go a step further by enabling the box maker to throw 
out his obsolete generating plant altogether, helping hin, if 
necessary, to find a profitable market for the by-products 
which formerly constituted his fuel. Both sawdust and shav- 
ings find a ready market in cold-storage plants, meat markets 
and stables; also in some localities for vinegar works and alco: 
hol distilleries. Shaved into excelsior, the scraps bring a 
good price for use as packing or for upholstery; or they may 
be ground up for use in making certain grades of paper. In 
some cases, the board scraps have been trimmed to a uniform 
thickness and are used as a basis for veneered table tops. 
With a little canvassing of the situation, the alert central- 
station manager should find a considerable outlet for this 
refuse and the time spent in placing the same at a profit should 
be well worth while, for a woodworker once weaned from his 
old and crude methods of power production will never return 


to them. 


STANDARDIZATION OF HEATING APPARATUS. 


Extensive campaigns are being waged by both manufac- 


turers and central-station managers to encourage the use 0! 


small household heating devices of every kind. The number 
of such devices which are available to add comfort and con- 
venience to the home is steadily increasing and in many resl- 
dences the capacity of the available outlets is seriously taxed. 
Where a number of such appliances are used in the same room 
it is of great advantage to be able to switch current quickly 
and conveniently from one device to another. Unfortunately 
most of the apparatus seems to be designed without any con- 
sideration for the convenience of the user under conditions of 
this kind. 

One enthusiast in the use of household devices is making 
use of a toaster, coffee percolater, disk stove and two irons. 
and in addition he has two fans which are sometimes used in 
the same room. He has called our attention to the fact that 
every one of these devices must be supplied with a separate 
attachment cord and plug, since no two of the attachment 
fittings are interchangeable. Consequently, whenever a charg 
is made from one device to another from the single outlet 
which is available in his kitchen, it is necessary to unsere" 
one plug from the socket and replace it with a different one 
Not only is there this inconvenience in use, but it 1s oe 
sary to have quite an assortment of attachment cords avail- 
able, and as this particular individual considers it necesa" 
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to keep a spare cord in case of burn-out, his number of spares 
amounts to a half dozen. These conditions apply not only to 
the apparatus made by different manufacturers for different 
devices, but also to two devices made by the same manufac- 
turer and to the two irons made by different manufacturers. 
It would seem high time that the manufacturers of this 
kind cf apparatus should come to some definite agreement on 
the type of connection to be used in devices of similar current- 
consuming capacity and that they should adopt some standard 
fittings which should be interchangeable. The situation is 
somewhat similar to that which existed in the early days of 
incandescent lamps, when it was necessary to have different 
types of socket for different makes of lamp. Fortunately that 
has gone by and it cannot be doubted that in time a similar 
standardization must be reached in other household devices. 
It will aid manufacturers in popularizing their wares if this 
standardization is brought about at an early date. The sooner 
it is done the less expensive will be the change to both man- 


ufacturers and users. 


TIRES FOR ELECTRIC VEHICLES. 

It is perhaps not generally realized that the amount of 
power necessary to propel a vehicle depends in great meas- 
ure upon the kind and condition of tires used. A rigid tire 
is the most economical in energy consumption. Bicycle 
riders appreciate this fact after having ridden upon a soft 
tire. Resiliency involves energy consumption, and when 
comfort, or wear and tear on the vehicle, demands a resil- 
lent tire, it is adopted at the expense of efficiency in pro- 
pulsion. 

In electric vehicles one of the problems has been to se- 
cure sufficient mileage without undue weight, and the choice 
of tires has a big influence upon its solution. The current 
consumption can be reduced by using solid tires rather than 
pneumatic ones, and hence for the same battery the mileage 
can be increased. The magnitude of this influence is what 
challenges the attention of the vehicle user. 

In his paper before the Electric Vehicle Association of 
America, Mr. Dan C. Swander advocates the use of solid 
tires not only on trucks, but also on pleasure vehicles. Since 
electric vehicles are used mostly in cities, where smooth 
paving is generally provided, and since the speeds are usu- 
ally not excessive, the necessity for pneumatic tires does not 
exist, and advantage should be taken of the greater economy 
of operation made possible by the use of the solid tire. Since 
economy of operation has come to be a talking point with 


the advocates of the electrie vehicle, the choice of tires re- 


quires careful consideration. It is to be regretted that more 


comprehensive data on the subject were not brought for- 
ward at the meeting, but the statement was made in the 


discussion that tests of current consumption had shown dif- 


ferences as great as seventy-five per cent. While it might 


seem that some other uncontrolled factor had contributed 
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to ‘this excessive figure, the necessity for more extensive 
tests and the importance of the tire question on economy of 
operatidn are both very forcibly emphasized by the possi- 


bility of such a statement. 


—— 


THE TESTING OF TRANSFORMER STEEL. 

A comparison of different methods of testing transform- 
er steel has recently been made in England by Mr. Lancelot 
W. Wild, and his paper on the subject is abstracted in tkis 
issue. It consists principally of a comparison of the method 
used by the Bureau of Standards at Washington with the 
method of placing the strips in a flat square with inter- 
leaved corners, to form the magnetic circuit. Curiously 
enough, the latter method is assumed to give correct results, 
providing the corners are rounded off. If the corners are 
left untrimmed, equivalent results can be obtained by as- 
suming that the part which would be trimmed off carries no 
flux, a practice not uncommon in this country. An abstract 
of Mr. Wild’s paper will be found on page 677. 

One of the principal objections to the method with flat 
interleaved strips is the non-uniformity of flux which results, 
since the paths of the tubes of induction are very unequal 
in length. The flux is crowded more densely in the paths 
of least length with the result that the losses are lower than 
for uniform distribution. This fact has been mathematically 
demonstrated by Richter for the case of a circular ring, and 
applies also to the case of a square. The author apparently 
is unfamiliar with this, and assumes that an uneven distribu- 
tion will increase the loss. The fact that the method of 
the Bureau of Standards gives higher values is consequently 
in its favor, since it was designed particularly to avoid this 
very condition. It does not represent the conditions actually 
found in transformer cores so nearly as the interleaved 
method, perhaps, but its results probably give a truer value 
of the real constants of the material. 

If the effect of cut edges is to be eliminated by annealing 
after cutting, so that narrow strips can be used, either 
method should give accurate results. If such annealing can 
be carried out, so that any effect of hardening in the corner- 
pieces of the method of the Bureau of Standards can be 
eliminated, a real test of this method could be carried out. 

It is not at all clear, however, why the observed losses 
In the various cases vary in the manner stated. Relative 
differences in the results with sheets of different thicknesses 
ean hardly be explained upon the ground of differences in 
flux distribution, since it is not obvious why this distribu- 
tion should depend upon the thickness of the specimen. The 
differences obtained with different Japs in the Washington 
method are not explained by a hardening of the corner- 
pieces due to bending, although the author puts forward 
Such an effect would be in the opposite 


such a hypothesis. 


sense. Further investigation seems necessary to explain 


these results, which do not warrant the conelusions drawn 


by the author. 
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Program for Iowa Electrical Associa- 
tion’s Convention. 

The eleventh annual. convention of 
the Iowa Electrical Association will be 
held in Davenport, Ia., April 19 and 
20, the meetings being held in the Coli- 
seum. An unusually interesting pro- 
gram has been arranged for which in- 
cludes the following papers: ‘‘ Water- 
loo Transmission Records,” by Ira L. 
Craig; ‘‘Underground Distribution in 
Medium Size Cities,” by H. B. Gear; 
‘*Refrigerating—Its Advantages and 
Disadvantages,” by G. W. Du Mont; 
“Flat Rates for Small Demand Con- 
sumers,’’ by A. H. Ford; ‘‘The Electric 
Automobile,” by F. H. Golding ; ‘‘ Meth- 
ods of Securing and Properly Installing 
Power Loads,” by Harry G, Glass ; ‘‘Or- 
namental Curb Illumination,” by R. M. 
Parker; ‘‘Industrial Heating Loads,” 
by J. D. A. Cross; and an address by 
J. W. Samis. 

An elaborate entertainment program 
has been arranged for which includes a 
smoker on Wednesday evening, and 
a theater party and rejuvenation of the 
Sons of Jove on Thursday. 

— ed 
Program for Convention of Iowa Street 
and Interurban Railway Asso- 
ciation. 

In conjunction with the convention 
of the Iowa Electrical Association, the 
Iowa Street and Interurban Railway 
Association will hold its annual conven- 
tion in Davenport, Ia., April 20, 21 
and 22. The meetings will be held in 
the Coliseum. The program includes 
the following papers: 

“The Use of Wood Preservatives—Is 
the Expense Justified by the Results 
Obtained,’’ by C. W. Rhodes; ‘‘Legis- 
lation—The Detrimental Effects of Use- 
less Legislation on Utility Corporations, 
and the Communities which they 
Serve;’’ ‘Things Worth While in Shop 
Practice,” by Jacob W. Gerke; ‘‘De- 
velopment of the Auxiliary Load for 
Railway Power Plants,’’ by J. C. 
Young; ‘‘Effective Methods of Han- 
dling Snow Storms,’’ by Frank S. Cum- 
mings; and ‘‘Steel or Steel Tired 
Wheels vs. Cast Iron,’’ by Engineering 
Department, Carnegie Steel Company. 

The entertainment features provided 
for the Iowa Electrical Association will 
be participated in, also, by the Railway 
Association. 

In connection with the two conven- 
tions there will be held in the Coliseum 
a noteworthy exhibit of electrical ap- 
paratus and supplies. This is predict- 
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ed to be -one of the largest exhibits 
maintained in connection with the con- 
vention of a state association. 
—_—___~-¢@—_____ 
Arkansas Association of Public-Utility 
Operators. 

At a meeting of the executive com- 
mittee of the Arkansas Association of 
Publie-Utility Operators, held in Little 
Rock on March 15, it was decided to 
hold the annual convention at Little 
Rock on May 3, 4 and 5. Papers will 
be presented on subjects covering the 
fields of electric railways, gas, electric 
lights and water. The convention 
promises to be one of the largest yet 
held by this successful organization. 

The committee for the entertainment 
of delegates and guests is composed of 
D. A. Hegarty, Little Rock Railway 
and Electrie Company, chairman; S. 
A. Stearns, Arkansas Home Water 
Company; E. C. Beach, Pulaski Gas 
Light Company; F. C. Bragg, Electric 
Construction Company. 

———__s--->_______ 
Special Train for Jobbers Convention. 


A special train, known as the Elec- 
trical Supply Jobbers California Limi- 


ted, will leave Chicago on April 18, for | 


the convention at Del Monte, Cal. 

An entertainment committee, of 
which H. H. Cudmore is chairman, has 
prepared special song books for the 
trip, and a piano will be placed in the 
observation car. There will be card 
tournaments and an impromptu vaude- 
ville show. 

—_s--o—___—_ 
Meeting of Cotton Manufacturers. 


The National Association of Cotton 
Manufacturers will hold its annual 
meeting at Boston, Mass., on April 12 
and 13. Sessions will be held in Hunt- 
ington Hall, of the Massachusetts In- 
stitute of Technology, and papers are 
promised, among other subjects, on 
‘‘Power From Producer Gas”? and 
‘Standardizing the Artificial Iumin- 
ation of Cotton Mills.’’ 

The annual assessment for members 
will hereafter be ten dollars and for as- 
sociate members twenty dollars. The 
secretary is C. J. H. Woodbury, Box 
3672, Boston, Mass. | 

——__~»--_____ 
Modern Science Lecture. 

At the meeting of the Modern Science 
Club, of Brooklyn, N. Y., on April 4, an 
illustrated lecture on ‘Shaft Gover- 


nors” was delivered by Hubert E. Col- 


lins. 
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Electrification Only Cure for Smoke 
Evil. 

The annual report of the department 
of smoke inspection of the City of Chi- 
cago has been completed and is being 
published. It is a voluminous report, 
reviewing in particular the work of the 
year 1910 and in general the work ac- 
complished since the creation of the 
department four years ago, with Paul P. 
Bird as chief smoke inspector. From 
that part of the report that has been 
made public, the following interesting 
conclusions are drawn. 

In four years the smoke-inspection 
department, small as it is, has reduced 
the smoke evil in the city fully one- 
third. As long as soft coal continues 
to be used in scattered plants, smoke 
cannot be reduced below a certain 
amount. The locomotives of the many 
steam railroads are the worst offenders, 
both as to relative amount of smoke 
produced and soot and cinders thrown 
broadeast. (This was also shown in Mr. 
Bird’s recent paper on the subject—see 
ELECTRICAL REVIEW AND WESTERN ELEC- 
TRICIAN, February 25, 1911, page 374.) 
Electrification of the railroad termi- 
nals is the only final and satisfactory 
solution of this phase of the problem. 
Similarly the electrification of all power 
and its supply from central stations is 
the ultimate solution of the isolated- 
plant smoke problem. Steam boats 
should burn hard coal. The annual loss 
directly traceable to smoke-polluted at- 
mosphere is at least $8 per capita per 
annum and this does not take account 
of many features, such as illness, esthet- 
ics, ete., which are very difficult to esti- 
mate in dollars and cents. A more 


complete summary of this important 


report will be published as soon as the 
full report is received. 
—eoe 
Conference on Standard Electrical 
Rules. 

The National Conference on Standard 
Electrical Rules, which was made up of 
delegates from a number of national s0- 
cieties interested in the subject, was 
disbanded at a recent meeting held in 
New York City. As the Underwriters 
National Electric Association has con- 
solidated with the National Fire Pro- 
tection Association, and since the latter 
association has established an electrical 
committee whose functions will cover 
the same points as the National Confer- 
ence, it was felt that there was no fur- 
ther need for the existence of the Ne- 
tional Conference. 
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C. A. Adams. 

Among the younger men who have 
taken a prominent part in the educa- 
tional side of electrical engineering, the 
subject of this sketch, Comfort Avery 
Adams, is well entitled to distinction. 
Mr. Adams has won renown not only as 
an instructor but he has contributed 
greatly to our knowledge of the theory 
underlying correct design for electrical 
machinery and his discussion of this 
subject in papers before technical so- 
cieties and in the technical press has 
greatly enlarged our knowl- 
edge of the subject. 

Comfort Avery Adams was 
born in Cleveland, November 
1, 1868, the son of Comfort 
Avery and Catherine Emily 
(Peticolas) Adams. Me re- 
ceived the degree of Bach- 
elor of Science from Case 
School of Applied Science in 
Cleveland in 1890, and this 
institution conferred upon 
him the degree of Electrical 
Engineer in 1905. He studied 
mathematics and physics at 
Harvard, 1891-1893, and was 
assistant in physics at the 
Case School of Applied Sci- 
ence from 1886 to 1890. He 
applied himself to designing 
and consulting engineering 
in 1890 and 1891, was an in- 
Structor, 1891 to 1896, as- 
sistant professor, 1896 to 1906 
and professor of electrical 
engineering, since 1906, at 
Harvard University. He has 
been retained as consulting 
engineer for many years by a 
number of prominent corpor- 
ations, notably with Stone & 
Webster and with the Amer- 
ican Tool & Machine Com- 
pany. 

He was a member of the International 
Jury of Awards, in the Department of 
Electricity, at the St. Louis Exposition 
in 1904. He is a fellow of the Ameri- 
man Academy of Arts and Sciences, a 
member of the American Institute of 
Electrical Engineers, the Institution of 
Electrical Engineers of Great Britain, 
the American Electrochemical Society, 
Illuminating Engineering Society, the 
Society for Promotion of Engineering 
Education, the American Assocation for 
the Advancement of Science, the Eco- 
nomic Club of Boston, and the Harvard 
Union Club. He is a prolific writer and 
the author of several textbooks and a 
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number of special articles on theoreti- 
cal and practical phases of designing 


and construction. 
————_—_2«--e—___ 


The Testing of Transformer Iron. 

In the Journal of the Institution of 
Electrical Engineers for February, some 
results are given by L. W. Wild of the 
comparison between different methods 
of testing transformer iron. Three 
methods were used. In all three the 


magnetic circuit takes the form of a 
In the first method the strips 


square. 


COMFORT A. ADAMS, 


Professor of Electrical Engineering, Harvard University. 


are built up with butt joints differently 
disposed in alternate layers, so that the 
joint in one layer is covered by contin- 
uous iron in the next. In the second 
method the same arrangement is used, 
except that the square corners are cut 
in the form of a quadrant so that the 
cross section is the same at all points 
of the circuit. The third method em- 
ployed is that used at the Bureau of 
Standards in Washington and described 
in its Bulletin, vol. 5, page 453. In this 
method the strips are made up into 
four bundles with the larger dimension 
normal to the plane of the square and 
at the four corners bent corner-pieces 
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are interleaved with the strips in the 
bundles. 

In each case the strips were 10 by 2 
inches in size. The core loss was meas- 
ured by means of a wattmeter, the ener- 
gy being supplied from an autotrans- 
former. The potential circuit of the 
wattmeter was supplied from a separate 
winding on the specimen. Tests were 
made at twenty-five and fifty cycles 
and at flux densities from 2,500 to 15,- 
000 gausses. The weight of iron tested 
was in every case about four pounds. It 
is assumed that errors due to 
wave form, resistance drop, 
etc, are the same in all 
three methods. The same 
strips were as far as possi- 
ble used in all three meth- 
ods. With the Washington 
method two sets of corner- 
pieces were used, the laps 
being respectively two and 
five millimeters. The ma- 
terial tested consisted of 
two thicknesses of ‘‘Lohys’’ 
transformer iron and two 
thicknesses of ‘‘Stalloy,’’ a 
kind of silicon-steel. 

With the thicker speci- 
men (0.0199 inch) of Lohys 
the method with rounded 
corners and the Washington 
method gave identical re- 
sults within one per cent, 
whereas the interleaved 
method with square corners 
was low by about five per 
cent. This difference be- 
tween the round and square 
corners was maintained’sub- 
stantially throughout the 
tests. With the thinner spec- 
imen (0.0146 inch) of Lohys, 
the Washington and inter- 
leaved methods agreed up to 
10,000 gausses, above which 
the Washington method gave the larg- 
er losses at both frequencies. 

With the Stalloy the Washington 
method gave higher results in all cases. 
With the thick Stalloy (0.0199 inch) the 
difference decreased with increasing 
flux density, while with the thinner ma- 
terial (0.0139 inch) the difference in- 
creased. The difference was in all cases 
greater with the shorter corner-pieces. 

The author assumes that the inter- 
leaved method with round corners gives 
correct results and concludes that the 
Washington method is unsuitable for 
Stalloy and that it is of doubtful utility 
for Lohys. It is unnecessary in the in- 
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terleaved method to cut the corners 


round, since it is sufficient to make an 


allowance for this waste material at the 
corners. The results will then differ 
by not more than one per cent 
from results obtained with round 
corners. If accurate results are 
to be obtained the strips must be an- 
nealed after being cut, which can be 
properly done only by the manufactur- 
er. Hence there is no virtue in using 
wide strips, and dimensions of 10 by 1 
inches are recommended. 
—_—__+-e—____ 
Central-Station Welfare Work. 
The Public Policy Committee of the 
National Electric Light Association, 
which during the past winter has been 
devoting considerable attention to the 
various aspects of welfare work as re- 
lated to fhe central-station industry, 
held a final meeting at the New York 
headquarters in the United Engineering 
Building on March 28, when the report 
which has been prepared through a se- 
ries of long conferences, was unani- 
mously adopted, and the recommenda- 
tions and suggestions were put in defi- 


nite shape for presentation to the mem- 


her companies, in number nearly a 
thousand, at the annual convention in 
New York next May. The committee 
has felt the importance of the questions 
pertaining to the welfare of employees 
in the central-station industry, and that 
all notions of philanthropy or charity 
be entirely eliminated in the suggestion 
of such relations. Several of the com- 
panies already have in force some of the 
various plans proposed, but it is not as. 


sumed that every company will wish te - 


adopt every form of relationship out- 
lined in the report, since wide differen- 


ces may exist in different communities 


and companies. The plan includes ac- 
cident insurance, sickness insurance and 
death benefits, service annuities, profit 
sharing, employees’ savings and invest- 
ment funds, and life insurance, al- 
though with regard to the last item it is 
suggested that the companies limit 
themselves to providing their employees 
with all possible information in connec- 
tion with safe low-cost life insurance, 
and do not put in force any plan of 
their own. 

The report gives in detail the meth- 
ods by which provision can be made 
under each of the other heads. By 
unanimous vote the term ‘‘pension’’ has 
been dropped, and the service annuity 
adopted as the recognition of an auto- 
matie recompense for continuous serv- 


ice, and the committee is of the opinion 
that mémber companies should provide 
such annuities for every male employee 
reaching the age of sixty-five and every 
female employee reaching sixty years, 
after ten years of continuous and satis- 
factory service. The details of profit 
sharing are based upon the idea that it 
is better to have those engaged in the 
industry as partners rather than em- 
plovees, and that preferable profits of 
the employee based upon his wage scale 
should reach him in the form of securi- 
ties of his company and that dividends 
upon such securities should be paid in 
cash, in the manner customary with 
other security holders. Details are also 
given with regard to savings funds and 
investment funds, with the object of 


promoting thrift among employees and, 


where feasible, combining the plan with 
profit sharing, it having been found that 
the two work out very satisfactorily 
together. 

The committee consists of Charles L. 
Edgar, chairman; Nicholas F. Brady, 
Charles <A. Stone, H. N. Byllesby, 
Henry L. Doherty, W. W. Free- 
man, Samuel Insull, Joseph B. Mce- 
Call, Samuel Scovil, George H. 
Harries, Everett W. Burdett and Ar- 
thur Williams. The committee has had 
the active co-operation of Thomas E. 
Murray, president of the Association 
of Edison Illuminating Companies, W. 
H. Blood, Jr., and R. S. Hale. 

It is believed that it is the first time 
in the history of the country that an 
association representing so many cor- 
porations, and representing over ninety 
per cent of the investment and earn- 
ings in the industry for which it stands, 
has taken up such a subject in this com- 
prehensive and thorough-going manner. 

—eoeo 
Public Utility Commissions. 

A general discussion of this subject 
was participated in bv members of the 
Chicago Electric Club, at the regular 
meeting of that organization on April 5. 
The discussion was opened by Alder- 
man Pringle, chairman of the City 
Couneil Committee on Oil, Gas and 
Electricity, who has been instrumental 
in bringing this question before the 
State legislature. 

Alderman Pringle spoke of the pub- 
he utility commissions in the states of 
Wiseonsin, New York and Massachu- 
setts, outlining their organization and 
general scope of work. He said that 
Hinois could benefit in an indirect 
way from their experience as each 
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state had to undergo an experience of 
its own in this particular matter. The 
speaker referred to the work that has 
been accomplished and that is at pres- 
ent being done in Chicago in the matter 
of regulation, emphasizing particularly 
the practically completed rehabilita- 
tion of the street railways. Speaking 
of the action now being taken in the 
matter of regulation of gas and tele- 
phone rates, Alderman Pringle men- 
tioned the important questions that 
arise in connection with this—namely, 
the questions of valuation, deprecia- 
tion, ‘‘going value,” ete. The impor- 
tance of these questions emphasizes, 
according to the speaker, the need for 
a permanent commission composed of 
experts who can deal fairly and intel- 
ligently with these phases of regula- 
tion. In conclusion Alderman Pringle 
said that publie utility companies 
should be natural monopolies, regu: 
lated by the government. | 

George Weston, city representative 
on the Board of Supervising Engi- 
neers, Chicago Traction, spoke of the 
work that has been accomplished by 
this body. The annual reports issued 
by the board, showing the excellent 
results which have been accomplished. 
the satisfactory way in which questions 
have been settled and the satisfaction 
given to both company and public, m 
dictate that this form of regulation 
commission is eminently satisfactory. 


He therefore advocates a commission 


for each class of public utility to be 
composed of experts in that particular 
line and include a representative of the 
companies in its personnel. 

Frank F. Fowle said that reasonable 
regulation must necessarily be mutua!. 
If a company is prohibited from earn- 
ing profits in excess of what 18 com 
sidered a fair return a compensation 
should be made to it. A commission 
should see that a profit is insured by 
allowing rates to be raised where con- 
ditions so warrant. Mr. Fowle spoke 
briefly of the Wisconsin and New York 
commissions and recommended, as a Fé 
sult of his observations, a single a 
commission, for the following reasons: 
one commission is more economical and 
efficient than two or more; it is oe 
divided by geographical boundaries: 
not subject to local political influences 
would administer the law without dis 
crimination: would glean a broad exp 
ience ; and would be able to deal fairly 
With the smaller companies which oP 
erate combination plants. 
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The Power System of the Southern California Edison Company—lIII. 


The Los Angeles Steam Plant and the Substations. 


LOS ANGELES NO. 3 STEAM PLANT. 

The steam plant knowr as ‘‘L. A. No. 
3,’’ (Fig. 21) is located in Los Angeles, 
and serves three purposes: a reserve 
supply of power, a sub-station for local 
distribution, and a regulating plant for 
the Kern transmission system. Normal- 
ly, this plant ‘‘floats’’ in parallel with 
the Kern transmission line, and the 
steam-turbine governors are set so that 
the sudden failure of the transmission 
system will cause the steam plant to 
pick up the load immediately. 
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ing at 16,500 volts, with a speed of 750 
revolutions per minute. 

The boiler room is composed of a 
battery of fifteen Stirling water-tube 
boilers, aggregating 9,257 boiler horse- 
power. The normal steam pressure is 
150 pounds gauge. The steam is super. 
heated about seventy-five degrees. 

There are four boiler-feed pumps; 
two are Snow duplex, size 16 by 10 by 
12 inches, and two are Deane, 10 by 6 
by 12 inches. A well-water pump, size 
6 by 5.75 by 6 inches, is used for trans- 


a Blake rotative pump, having me- 
chanically actuated valves. 

The fuel-oil pumps are Worthington 
duplex, size 4.5 by 3.75 by 4 inches. 
The circulating water for the condens- 
ers is supplied by centrifugal pumps. 
Two of these furnish water at the rate 
of 7,700 gallons per minute each, being 
driven by General Electric seventy-five 
horsepower induction motors, operating 
at 600 revolutions per minute, at a po- 
tential of 2,080 volts. The third cen- 
trifugal pump discharges 22,000 gallons 


FIG. 


21.—LOS ANGELES STEAM PLANT NO. 3. 


Edison station No. 3 was put into 
operation in April, 1904. It contains 
three steam-turbine units. Two are 
of the Curtis type, rated at 2,000 kilo- 
watts, three-phase, delivering energy at 
2,300 volts, fifty cycles, at 750 revolu- 
tions per minute. The third unit is a 
6,000 kilowatt Parsons turbine, operat- 


former cooling water, and also for boil- 
er feed. Two hot-well pumps are in- 
stalled, one Dowe duplex 8 by 8.5 by 
10 inches, and one Worthington du- 
plex 6 by 7.5 by 6 inches. 

The condensers are connected to Ed- 
wards triplex vacuum pumps, of which 
there are two. The third air pump is 


per minute, and is direct-connected to a 
Westinghouse 420-horsepower, 2,300- 
volt induction motor, operating at a — 
normal speed of 417 revolutions per 
minute. 

The step-bearing pumps are Worth- 
ington, size 7.5 by 2 by C inches. One 
gland-water pump is used for the 
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Westinghouse turbine. This. pump. is ELDCTRICAL FEATURES. pany, of Redlands, but was recently 

5 f% in. x 3% in. x5in 7 ` The main line switches, (Fig 22) are purchased by the Southern California 
There are two feed-water heaters, electrically controlled from a central Edison Company, and is now used as an 

both of the open type. One is a Cook- control bench located on a gallery at emergency plant. This plant was built 

son 500-horsepower, and the other a one end of the station which overlooks in 1907, and when first tested it proved 

Cochrane 6,000-horsepower. The con- the turbine room. The source of energy to be one of the most efficient, if not 

densers for the vertical turbines are of for operating the switches is received the most efficient, steam plant in Cali- 

the Wheeler type, each containing 9,000 from a ten-kilowatt General Electrice fornia. The test showed an economy 


square feet of cooling surface. A motor-generator. of 215 kilowatt-hours to the barrel of 
Worthington condenser of 24,000 The high-tension wiring is inclosed in crude oil, which was considerably ahead 
square feet surface is a part of the concrete compartments, and is support- of the guarantee. 

equipment for the Westinghouse tur- ed on porcelain line insulators. The The boiler equipment comprises four 
bine. total transformer capacity of this sta- Edgemore water-tube boilers, each hav- 
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FIG, 22.—WIRING DIAGRAM OF LOS ANGELES STATION NO. 3. 


The transformer oil is circulated by tion is 26,700 kilowatts, made up of ing 1,423 square feet of heating ce 
means of centrifugal pumps, direct seven banks of transformers, as fol- Each boiler is equipped with a * : 


driven by electric motors. The oil is lows: reheating receiver. The prime mover 
forced to a cooling tower which is con- 7 
structed of coils over which water Rank, No. 1. No. 2. No. 3. No. 4. No. 5. is z 
trickles, thus absorbing the heat. Tyee ee ee core ta oo FO. Foy Rise 
Three exciters are installed; two are 7 "TY Volts -..... endoa me Oe gioi: MOT So X. 60,000 ¥. $09 
engine driven, and one is motor-driven, Secordary Volts .... 2300 ey a6 G00 EN Tate ooo 1600 
The capacity of each is fifty kilowatts, SPAS. eeR TOO K.W. 700 KW. 1500 K.W. 1590 K.W. 1500 K.W. 1500 KW. 15% KW. 


and generates current at a potential of 
125 volts. A General Eleetrie motor- REDLANDS STEAM PLANT. consist of two Nordberg tandem : 
operated air-compressor furnishes com- This station, (Fig. 23) was originally pound. condensing Corliss engines: = 
pressed air to the station. built for the Home Gas & Electric Com: 1314 in. x 32 in. x 42 in. operating ê 
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100 revolutions per minute with a steam 
pressure of 175 pounds. The steam, 
upon leaving the high-pressure cylinder 
passes through the reheater before en- 
tering the low-pressure cylinder. 

There are two Westinghouse three- 
phase belt-driven generators, each rated 
at 300 kilowatts, 2,200-volts, running at 
a speed of 375 revolutions per minute. 

The condensers are also belt-driven ; 
the chief purpose being to contribute to 
high economy. Jet condensers are used. 
The water circulates to and from a 
cooling pond. Practically all of the oil 
from the exhaust steam is eliminated 
by means of an oil-separator, which is 
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FIG. 23.—WIRING DIAGRAM OF REDLANDS SUBSTATION. 


interposed between the low-pressure 


cylinder and the condenser. 


The auxiliaries composing the re- 


mainder of the mechanical equipment 
are as follows: 


Two C. H. Wheeler primary feed- 
water heaters; two C. H. Wheeler sec- 
ondary feed-water heaters; two Gould 
triplex oil pumps; two Fairbanks- 
Morse oil pumps; two auxiliary feed- 
water pumps; one C. H. Wheeler oil- 
pump; one Westinghouse air-compres- 
sor, and two receivers. 

The field current for the generators 
is supplied from a 1214-kilowatt 125- 
volt Westinghouse exciter. A duplicate 
exciter is installed for reserve use. 


To 
Cortana 


Transmission from Canyon Plantes 


Commercial Ares, 
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Current from the generators is trans- 
formed to 11,000 volts by means of 


ank. No. 1. 
Total Capacity .....e.csoeososerosoo 750 K.W 
E E E ee ko ERE Air Blast 
Frequency | ois wise se occas ko soe esess 50 
Primary Volt8S ....essssossessseseooe 15,000 Y. 
30,000 Y. 
Capacity, each ...s.cssesesosososooe W, 


three Westinghouse transformers, of 
150-kilowatts each. The high-tension 
side is protected by Westinghouse light- 
ning arresters. 
SUBSTATIONS. 

There are in all twenty-nine sub- 
stations, including L. A. No. 3 steam 
plant, which is both a generating and 


7o 
N.C 


- Hern Gep 
Switches. 


15.000 V 


a transforming station.. All of these 
substations are transformer stations. 
The one in Los Angeles, which is the 
largest in the system, also contains 
motor-generators. 
LOS ANGELES NO. 2 SUBSTATION. 

Los Angeles No. 2 substation (Figs. 
24 and 25) receives energy from Los 
Angeles No. 3 steam plant, at 15,000 
volts, and converts it to 2,200 volts, 
alternating current, and to 220 volts 
and 500 volts direct current, the latter 
being used in the underground dis- 
tributing system. This substation is lo- 
cated directly in the rear of the com- 
pany’s offices on Fourth Street, between 
Main and Los Angeles Streets. 
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Following is the classification and 
rating of the transformers: 


No. 2. No. 3. No. 7. No. 4. 
750 K.W. 760 K.W. 1165 K.W. 750 K.W 
A.B. A.B. A.B. A.B. 
50 50 60 60 
15,000 Y. 17,300 Y. 17,300 Y 
30,000 Y. 30,000 Y. 8,670 Y. 30,000 Y. 
250 K.W. 250 K.W. 250 K.W. 250 K.W. 


The original installation for lighting 
distribution consisted of the Edison 
underground or ‘‘tube’’ system. A por- 
tion of this installation is still in use, 
but it is being replaced gradually by 
the duct system carrying lead-covered 


cable. 
Direct-current power is supplied at 
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FIG. 24.—WIRING DIAGRAM OF LOS ANGELES NO. 2 SUBSTATION. 


500 volts. A portion of this is for 
motors operating elevators, printing 
presses and manufacturing devices. 

The rated capacity of the station is 
5,155 kilowatts, exclusive of a large 
storage-battery installation. The wir- 
ing diagram shows the general arrange- 
ment of operating. 

There are seven motor-generator sets, 
of which five are synchronous, and two 
are induction-motor driven. These sets 
are numbered and described in the fol- 
lowing: 

Set No. 1.—Consists of a General 
Electrice 2,200-volt 300-kilowatt syn- 
chronous motor, to which are connected 
two 150-kilowatt, 140-volt, direct cur- 
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rent generators, which supply a three- 
wire lighting system. 
Set No. 2.—Is a duplicate of No. 1. 
Set No. 3—Is a General Electric 
640-kilowatt, 2,200-volt, synchronous 
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tion has 140 cells, of thirty-three plates 
each, with a one-hour discharge rate of 
1,775 amperes; the other has 140 cells, 
of eighty-one plates each, having a one- 
hour discharge rate of 4,200 amperes. 
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of end-cell switches which are non-auto- 
matic, and are electrically operated 
from the main switchboard. 

The motor-generators are started 
from the direct-current side, and after 


motor, connected to two 300-kilowatt, 
140-volt, direct-current generators. 


This battery floats on the 110-220-volt, 


reaching synchronism are thrown on 
three-wire system. The battery was in- 


the alternating-current bus. 
LONG BEACH SUBSTATION. 

The substation at Long Beach, (Fig. 
26) is the largest of the transformer 
substations. It is used as a distributing 
station which receives energy at 33,000 
volts, transforming to 10,000 volts for 
San Pedro, Terminal Island, and 
Dredger power circuits. 

There are three constant-current arc 
transformers, of thirty-kilowatt capac- 
ity each, and one of forty-five-kilowatt 
capacity. The three are air-cooled, and 
the last named is of the oil-cooled type. 

Air is supplied to the air-blast trans- 
formers by means of a five-horsepower 
induction motor, belted to a Buffalo 
blower. 

It is not practicable to attempt to 
describe the remaining substations, 
since they contain only the standard 
apparatus which is required for or. 
dinary three-phase transformation. 


FIG. 25.—LOS ANGELES NO. ? SUBSTATION. 


Set No. 4.—Is an induction motor- 
generator, the motor being rated at 300 
kilowatts, and the generator at 200 
kilowatts. The motor is a three-phase, 
60-cycle, 2,300-volt, and the generator 
025-volt, direct-current. 

Set No. 5.—Is an induction motor. 
generator. The motor is a 450-kilowatt, 
2,200-volt, three-phase, fifty-cyele, di- 
rect-connected to a 400-kilowatt, 575. 
volt, direct-current generator. 


Set No. 6.—Is a Stanley 1,100-kilo. 
watt, 2,200-volt, fifty-cycle, synchron- 
ous motor, connected to a Stanley 1,000- 
kilowatt, 230-270-volt, direct-current 
generator. 


Set No. 7.—Is an Allis-Chalmers syn- 
chronous motor-generator consisting of 
a 1,000-kilowatt, fifty-eyele, 15,000-volt 
motor, direct-connected to a 1,000-kilo- 
watt, 200-volt, direct-current generator. 

Four voltage regulators are used; 
three are forty-two-kilowatt, -2,200 
volts, 110 amperes each, and the fourth 
is 2,200 volts, 220 amperes, eighty kilo- 
watts. 


FIG. 26.—LONG BEACH TRANSFORMER SUBSTATION. 


b- 
stalled for emergency service entirely. Figs. 27 and 28 represent — ps 
It is connected to the system without a stations. The substations alrea y l 
booster. . A scribed represent characteristic a 

Voltage control is effected by means of the system as a whole, and the ta 
E a a on 


STORAGE BATTERY, TRANSFORMER BANKS IN THE LONG BEACH SUBSTATION. 


„4. 
A storage battery works in conjunc- Petal Cai EAE OA ETE E SEE 600 KW 600 K W 1200 E.V.A. 1500 KW 
tion with this station, consisting of 280 Frequency oie AB. 50 30 15-000 Y 
cells, of type H, Chloride Accumulator, Primary Voit. ee Ore a A aes 33000 30,000 
This battery is in two groups. One sec- Capaelty or canna e ee sew. ew. 0A, «BOOK. 
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lated .list of substations, giving the 
capacity of each, is given herein, so 
that the description may be sufficiently 
complete for all practical purposes. 
Most of these substations contain 
water-cooled transformers, the cooling 
water being circulated over a cooling 
tower by means of an induction-motor- 
driven centrifugal pump. An arrange- 
ment is made in the way of a tank con- 
taining a ball float, which in case of 
failure of the centrifugal pump, allows 
the city water to be circulated through 


the transformers. 


LIST OF TRANSFORMER STATIONS. 


Total Serles Arc 
Capacity. Tane Capac 


Pomona .............. 450 K.W. 

L. A. No. 1........... 2,025 

L. A. No, DO cet wea 5,155 

University Sub. ...... 2,475 

Sun Pedro St......... 2,250 

River Power ......... 1,200 

San Fernando ........ 1,200 

Redlands ............. 2,340 

Redlands Junc. ....... 30 

Highlands ............ 75 

Pasadena ............ 3,000 

Monrovia ............. 300 

Castaic .............. 2,100 

Colton 662 eadoies a be bbd. 3,600 

Claremont ............ 15 

San Dimas ........... 50 

Lordsburg ............ 50 bet 
Puente ............... 450 ues 
Santa Ana ........... 1.950 65 
Orange ............... 150 iad 
Long Beach .......... 3,900 300 
Santa Monica ....... 600 290 
Ocean Park ........... 1,950 ara 
Sawtelle .............. 300 son 
Whittier ............. 225 37 
Fullerton .............. 3,150 Log 
San Pedro ............ 300 122 
Inglewood ............. 1,300 ee 
Redondo .............. 300 75 


It is interesting to note that in this 
system none of the manholes or trans- 
former vaults have sewer connections. 
They are kept perfectly dry even in the 
most severe.rain storms, by employing 
double covers, the inner being made 
water-tight by tamping cotton rope 
around a groove made by the edge of 
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tion is provided other than that which 
can take place through the ducts. 
Transformer vaults are ventilated by 
having two iron pipes extending from 
the vault to the curb. One of these 
pipes connects to the lower portion of 
the vault, near the floor, while the other 
terminates above. In this way air cir- 


FIG. 28.—PUENTE SWITCHING STATION. 


FIG. 27.—PASADENA SUBSTATION. 


THE UNDERGROUND SYSTEM. 
The underground system extends 


throughout the business district of Los 
Angeles, supplying both lighting (Fig. 
29) and power. 
structed of fiber laid in cement. The 
manholes and transformer vaults are of 


brick and concrete. 


The conduits are con- 


the cover when in place. The rope 
used is first impregnated with paraffine 
to insure proof against moisture. 

The outer cover is composed of two 
halves, rectangular in shape, which fit 
snugly into a cover plate but are not 


water-tight. 
Manholes are sealed, and no ventila- 


culates through the vault, cold air en- 
tering below and passing out above. 

Up to the present time the vaults and 
manholes have been constructed with 
brick sides, and concrete floors and 
tops. The outside of the walls is plas- 
tered with cement mortar to make them 
impervious to water. 

At present there are 410 manholes 
and forty-nine transformer vaults. 

The average distance between man- 
holes is 125 feet, thereby affording con- 
venient points for distribution to build- 
ings. Instead of carrying the wiring 
from the manholes in iron conduits, it 
has been found more profitable to em- 
ploy a fiber conduit of special con- 
struction, known as ‘‘indurated fiber,” 
which is moisture proof, as well as acid 
proof, and will not rust out, as is often 
the case with iron pipe. Where this 
fiber is laid in the street or extends in 
a vertical position, it is protected by a 
wood boxing, so that workmen having 
occasion to dig near this material can- 
not readily cut into it. 

The alternating-current 
cables are three-conductor, 2,200-volts, 
paper-insulated, and lead-covered. 

All of the manholes and transformer 


primary 
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vaults are inspected weekly, so that 
impending trouble may be readily de- 
tected, and breakdowns averted. 
There is installed about 90,000 feet 
of Edison tube; 39,000 feet of conduit 
ranging from one to forty-six duct, and 
380,000 feet of cable of various sizes. 
the largest being 700,000 circular mils. 
The manholes are located at street in- 
tersections and other convenient points. 
NEW STEAM PLANT OF THE SOUTHERN 
CALIFORNIA EDISON COMPANY. 
The site of the new steam plant 
which the Southern California Edison 


FIG, 29—STREET-LIGHTING POST, LOS 
ANGELES. 


company is building is in the city of 
Long Beach, California, and comprises 
about ten acres adjacent to the en- 
trance to what is known as the Inner 
Harbor. This site was chosen on ac- 
count of its favorable location with re- 
spect to the ocean, it being Imperative 
that the plant should be located where 
there would be ample quantity of 
water for use in condensing purposes. 

This steam station will comprise two 
buildings having a combined floor 
space of nearly an acre. The gener- 
ator and boiler house will have a floor 
area of 30,000 square feet and will be 


sixty feet high, while the building 
which will contain the electrical 
switches and transformers will cover 
7,600 square feet and will be . four 
stories in height. These buildings when 
finished, will present a handsome ap- 
pearance. Both structures are to be of 
reinforced concrete with artificial stone 
base, ornamental copper cornice and 
mission tile roof. The generator room 
will have a floor of imported Welsh 
quarry tile, with a glazed tile wainscot. 
Everything considered, this will be the 
most handsome and best equipped 
steam plant west of Chicago. 

The main unit will consist of a steam 
turbine of 12,000 kilowatts capacity. 

For supplying steam to this turbine, 
there will be eight 750 horse-power 
Stirling boilers. These will be capable 
of evaporating 2,880 tons of water a 
day, an amount equal to that contained 
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the plant is located will allow for fu. 
ture growth, and the company can ul- 
timately extend the station so that it 
will be the largest of its kind in the 
West. 

Fredrick Sargent of Chicago has 
been retained as consulting mechanical 
engineer. The Southern California Edi- 
son Company’s engineering department 
is survising the construction work and 
has made all of the designs and plans 
except the purely architectural details 
which were designed by Parkinson & 
Bergstrom, who have been retained as 
consulting architects. 

PERSONNEL OF PRESENT ORGANIZATION. 

In concluding this description, men- 
tion should be made of the present man- 
agement under which the Southern Cal- 
ifornia Edison Company operates. The 
executive offices of the company are lo- 
cated in Los Angeles, on Fourth Street, 
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FIG. 30.—NEW STEAM GENERATING STATION AT LONG BEACH. 


in an eight-inch water main fifty miles 
long. 

Crude oil will be used for fuel, large 
concrete supply tanks being located at 
the west end of the property. This oil 
will be shipped in tank cars or may be 
pumped through a main which now 
runs by the company’s property. The 
eight boilers will consume four car- 
loads of oil per day. 

The steam, after passing through the 
turbine, is condensed and returned to 
the boilers. In order to condense this 
steam, cold salt water from the ocean 
is pumped through a large condenser 
consisting of an immense cast-iron 
shell containing over nineteen miles of 
brass tubing. 

Although only one unit will be in- 
stalled at the present time, the build- 
ings are being built of ample size for 
two large machines with their boilers 
and auxiliaries. The property on which 


between Main and Los Angeles Streets. 
Here the heads of various departments 
supervise the work connected with the 
administration. 

Officers of the company are as fol- 
lows: | 

J. B. Miller, president. Po 

W. A. Brackenridge, vice-president 
and general manager. E 

R. H. Ballard, secretary and assist- 
ant general manager. 

W. L. Percey, treasurer. 

`J. A. Lighthipe, electrical engineer. 

B. F. Pearson, general superintend- 
ent. 

S. M. Kennedy, general agent. 

H. W. Dennis is construction engineer 
and is now in charge of the steam power 
development at Long Beach. 

—e 

The streets of Chicago are illumina 
ted at night with more and larger elec- 
tric signs than any other city. 
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SOME ADVANTAGES OF COM- 
BINED PUMPING AND ELEC- 
TRIC PLANTS. 


BY FRANK F. FOWLE. 


The most obvious economies which 
result from combining two or more 
public utilities operating in the 
same territory are the reduction 
of administrative expense and the com- 
mon use of property or plant. Such 
consolidations have the greatest poten- 
tial advantage, probably, when the 
properties united are comparatively 
small. Publie utility companies fur- 
nishing water, gas, heating, lighting, 
power and traction service, or some 
combination of these kinds of service, 
are frequently found in the medium- 
sized and smaller cities throughout the 
country. It is not uncommon, either, 
to find municipalities engaged in fur- 
nishing two or more kinds of such serv- 
ice, with the general exception of trac- 
tion service. At the same time it is 
somewhat unusual to find such com- 
bined utilities operated in as econom- 
ical a manner as would be possible if 
the entire properties could be built 
anew at the present time, without the 
necessity of utilizing partly worn-out 
but still useful plant. 

In reviewing the conditions which 
led up to many situations as they now 
exist, it may be observed that the busi- 
ness of supplying water or gas for pub- 
lic consumption is much older than the 
other forms of service mentioned and 
plants for that purpose were built long 
before the uses for electric energy were 
known or thought about, and long be- 
fore the operation or management of 
public utilities commenced to approach 
the scientific plane it now occupies. 
In other words, each utility was usually 
designed, constructed and operated as 
a separate property. But the last two 
decades have been distinguished by the 
great commercial expansion and de- 
velopment of the electrical industry, as 
a whole, including, of course, the won- 
derful development in the business of 
supplying electrical energy for public 
service or consumption in its numerous 
forms. At the same time the older 
utilities have been expanding, as well, 
but the credit for this growth belongs 
very largely to electrical engineers, 
either through direct participation or 
through the stimulating influence of 


competition. They have been foremost 
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in studying the nature and variations 
of public demand and in the matters of 
scientific design and operation to meet 
such demands most economically. 

Contemporaneously there has been a 
rapid expansion in the corporate meth- 
od of conducting business, because of 
the necessity for combining the capital 
resources of individuals to carry 
through large undertakings and the ad- 
vantages of limited liability. There 
has long been a tendency in corporate 
development to unite similar industries, 
in order to acquire the stability in a 
business sense which accompanies large 
enterprises and to acquire capital on 
more favorable terms. It is but natural, 
therefore, that public utility enterpris- 
es should be consolidated in many in- 
stances because of their generally sim- 
ilar character, without regard to the 
nature of the service in detail. This 
is the undoubted tendency under the 
corporate method of transacting busi- 
ness. 

But we have passed the period, in 
many instances, where the direct ad- 
vantages of consolidation are of imme- 
diate or potential value and we are now 
entering a period in which science in 
operation and management is especi- 
ally prominent. Electrical engineers 
are particularly fitted for this work, 
because electrical development as a 
whole has been marked by a greater 
application and use of science than any 
other modern engineering development. 
One of the specific problems now be- 
fore us is how to operate different pub- 
lic utilities on a mutual basis with the 
greatest economy and conservation of 
natural resourees. As a whole this 
problem is exceedingly broad and has 
many aspects; it is a subject of tre- 
mendous scope and full of possibilities 
that now, in all probability, we fail to 
recognize. The progress along these 
lines will almost certainly be one of 
gradual development and seemingly 
slow application; we cannot, for obvi- 
ous financial reasons, at once abandon 
plants that suddenly heecome obsolete 
because of progress in the arts, but we 
ean always be shaping our policies to- 
ward the most desirable ends. 

One of the prevalent types of consol- 
idated utility plants is that which fur- 
nishes water, gas and electric service, 
and it supplies some very interesting 
problems along the lines which have 
just been mentioned. The use of pri- 
mary sources of power is confined 
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largely, in such properties, to the water 
and electric departments; and possible 
means of improving the economy in 
power production and application in 
these departments form the specific 
consideration in this article. Combined 
water and electric utilities, under pri- 
vate or municipal ownership, are divis- 
ible for present considerations into two 
groups, one of which represents the 
consolidation of separate properties 
and the other those properties which 
are joint from the start. The problems 
of power economy in these two cases 
are broadly alike, but different in their 
immediate aspect. In the first case it 
is sometimes necessary, for financial 
reasons, to retain obsolete equipment 
until the progress of physical deprecia- 
tion has nearly run its course; in con- 
sequence it is often impossible to apply 
the most economical methods at once, 
but instead gradually, as parts of the 
property arrive at the ends of their use- 
fulness or economical lives. In the sec- 
ond case, on the other hand, the field 
is clear at the start for the application 
of the most economical methods, in de- 
sign and operation, that are known at 
the moment. These considerations 
arise in every specific case, naturally, 
but they affect the application rather 
than the solution of economie prob- 
lems. 

The economies in administrative and 
executive expense which result from 
consolidation are matters of organiza- 
tion, rather than engineering, in the 
narrow sense. The joint or common use 
of plant, however, is entirely within 
the province of engineering and pre- 
sents the topic hereafter considered. 
The generation and utilization of pri- 
mary power forms a basic consideration 
in furnishing both electrical energy and 
water for public consumption. In con- 
sidering the probable fields for joint 
use or occupancy, the respective distri- 
bution systems may be dismissed at 
once on account of their fundamental 
differences; and the question of pri- 
mary sources of water supply can also 
be eliminated. The problem is confined 
for the most part to land, buildings and 
power plant. Economy of land can be 
effected in the matter of pipe and pole 
yards, possibly in the matter of side- 
track facilities and fuel storage, and 
again in ground space for buildings. 
The joint use of power facilities, how- 
ever, raises the problems of most inter- 


est. If the power plants ean be con- 
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solidated at one location there is ob- 
viously some economy in investment 
for a single joint building as compared 
with separate buildings. 

The joint use of primary power 
sources, however, raises entirely sep- 
arate questions. The natural starting 
point on this side of the problem is a 
study of the public demands for water 
and electric service, including the vari- 


ations hourly, daily, weekly, monthly — 


and annually. By following this course 
it will be possible to determine to what 
extent the demands are simultaneous 
and to what extent diverse. The prob- 
able existence of a diversity factor be- 
tween the two kinds of service suggests 
certain important economies at once. 


The following table has been prepared . 


from monthly statistics of output from 
a pumping station and an electric sta- 
tion, each supplying the entire de- 
mands in a city of less than 20,000 in- 
habitants. Column 1 of the table gives 
the monthly outputs of water in per- 
centages of the annual output and col- 
umn 2 gives similar data for the electric 
output. Column 3 gives the monthly 
outputs on the assumption of a con- 
stant rate per day throughout the year 
TABLE 1._MONTHLY OUTPUTS OF WATER 
AND ELECTRIC ENERGY IN PERCENT- 
AGES OF ANNUAL OUTPUTS; AND 


MONTHLY PERCENTAGES OF 
ANNUAL PEAK LOAD. 


—Output by— —Devlation— 
months. in output. 
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January ....8.68 9.17 8.49 +0.19 +0.68 83 
February ...7.39 8.25 7.67 —0.28 +0.58 77 
March ......, 8.48 8.55 8.49 —0.06 +0.06 72 
April ........ 7.14 8.12 8.22 —1.08 —0.10 68 
Mav ........ 7.17 7.07 8.49 —1.32 —1.42 68 
June ........ 8.76 6.77 8.22 +054 —1.45 66 
July es esteey 10.81 6.57 8.49 +2.32 —1.92 65 
August tes 9.50 7.14 8.49 +1.01 —1.35 67 
September ..8.69 7.76 8.22 +0.47 —0.46 69 
October ..... 8.41 9.09 8.49 —0.08 +0.60 81 
November ...7.10 10.35 8.22 —1.12 +2.13 97 
December ...8.03 11.18 8.49 —0.46 +2.69 100 


and serves as a basis for comparison 
with the actual outputs. Column 4 
gives the deviation of the percentages 
in column 1, for water, from those in 
column 3; or, in other words, it shows 
the monthly variation from a uniform 
rate of output. Column 5 shows the 
same thing for the electric output. The 
annual peak load on the electric sta- 
tion came in December and column 6 
shows how the monthly peak loads com- 
pare with the annual peak, in per cent. 

The annual peak of demand for water 
came in July, as compared with De- 
cember for electricity; the lowest de- 


mand for water came in May, while the 
lowest peak demand for electricity 
came in July. In general the demand 
for electricity increased from July to 
December and fell from January to 
June, while the demand for water va- 
ried in the reverse manner, although 
there was some irregularity in April 
and May, followed by a rapid rise in 
June and July. The explanation of 
these conditions is almost obvious; the 
long lighting hours occur, of course, 
during the early winter season and the 
greatest demands for water, caused 
largely by sprinkling, occur during the 
summer. The demands for both kinds 
of service, however, are affected by 
weather conditions; if the summer rain- 
falls are heavy, the demands for sprink- 
ling are correspondingly lessened. Dark 
weather, at any time of year, increases 
the lighting demands. These factors 
are rarely alike in consecutive years 
and in fact may not repeat themselves 
for a period of several or even many 
TABLE II—MONTHLY OUTPUTS IN PER 


CENT FOR THE YEAR PRECEDING THE 
PERIOD OF TABLE I. 


—Output by— —Deviation— 
months. in output. 
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January ..... 7.58 8.77 8.49 —0.91 +0.28 69 
February ....6.83 8.32 7.57 —0.84 +0.65 60 
March ...... 7.41 7.77 8.49 —1.08 —0.72 66 
April ........ 7.12 7.35 8.22 —1.10 —0.87 62 
May eaan 7.09 7.15 8.49 —1.40 —1.34 62 
June ........ 8.04 6.58 8.22 —0.18 —1.64 59 
July ......... 9.85 6.78 8.49 +1.36 —1.71 60 
August ..... 10.54 7.36 8.49 +2.05 -—1.13 69 
September .10.20 7.95 8.22 +1.98 —0.27 79 
October ..... 8.65 10.21 8.49 +0.16 41.72 85 
November ...8.19 10.26 8.22 —0.03 +2.04 97 
December ...8.54 11.45 8.49 +0.05 +2.96 100 


years. Table II. shows statistics of 
output similar to Table I., for the same 
city, during the year next preceding. 
The variations of electric output and 
TABLE III—MONTHLY OUTPUTS IN PER 


CENT FOR THE SECOND YEAR PRE- 
CEDING THE PERIOD OF TABLE I. 


—Output by— —Deviation— 
months. in output. 
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January ..... 7.48 10.13 8.49 —1.01 +1.64 96 
February ....7.76 8.15 7.67 +0.09 +0.48 84 
March ...... 8.79 8.56 8.49 +0.30 0.07 79 
NPPil.22.¢4462 8.80 8.46 8.22 +0.58 0.24 79 
May 4. 2%eeeed 9.25 8.12 8.49 +0.76 —0.37 74 
June .....a.. 8.08 7.29 8.22 —0.14 —0.93 72 
JUI saasa: 8.59 7.24 8.49 +0.10 —1.25 70 
August ...... 6.97 6.94 8.49 —1.52 —1.55 81 
September ..8.98 7.58 8.22 +0.76 —0.64 84 
October ..... 9.45 9.26 8.49 +0.96 -+0.77 97 
November ...8.51 9.16 8.22 +0.29 -+0.94 97 
December ...7.35 9.11 8.49 —1.14 +4+0.62 100 


demand are quite similar to those in 
Table I., as might be expected from the 
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fact that the variation in the length 
of a day (sunrise to sunset), during a 
whole year, is largely responsible for 
the variations of load. The maximum 
demand for water occurred in July and 
the minimum in February, with a very 
consistent change, month by month, 
from one extreme to the other. The 
year, as a whole, seems to show very 
normal conditions, quite consistent with 
the ordinary fluctuations of output and 
demand. 

Table III. shows similar statistics for 
the second year preceding that of Table 
I. It shows nothing thew in ‘regard to 
the electric output, but it ik notable 
that in each year the annual peak load 
came in December, while the lowest 
monthly peak came in July in two in- 
stances and in June in the other in- 
stance. The latter averages about 69 
per cent of the December peak. The 
output of water shows rather unusual 
conditions; the lowest outputs were in 
December and January, but there was 
a marked decrease from ordinary con- 
ditions during June, July and August 
and some increase during October. This 
points to a summer season of unusually 
large rainfall and perhaps some defi- 
ciency during October. While this may 
explain the results in part, or perhaps 
wholly, it should be kept in mind that 
much water is consumed by m- 
dustrial concerns; and naturally the 
general activity among the industries 
will be a factor and will reflect itself 
in the gross output. 

There have been instances where the 
winter demand for water approached 
the yearly maximum, caused by waste 
to prevent freezing in very cold weath- 
er. This condition is not a serious fac- 
tor, however, when the distribution 
system is properly planned and a 
house piping systems are installed with 
care. The waste in any case is greatly 
minimized by a meter system of ve 
ing. The monthly variations of - 
mand, compared for different cities. 0 
not show identical characteristics, Pal 
ticularly in the ease of some of n 
larger cities. In the smaller oe 
where consolidated water and ane 
plants are more common and acne 
perhaps of greater relative ane: 
the demands in many cases rise and 1a 
inversely with the electric demands, 4 
a whole. 

Summing up these compar! silts 
apparent that there is great pro ii 
of a diversity factor between the í 
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nual peak demands for the two kinds 
of service; and in many cases this prob- 
ability is a practical certainty. There 
seems to be a sufficient degree of cer- 
tainty to warrant the expectation that 
in the matter of primary power produc- 
tion, for pumping water and generating 
electrical energy, a combined plant will 
require a smaller installation than sep- 
arate or independent plants. In steam- 
driven stations this joint use of instal- 
lation would include the boiler plant, 
in any case; and it would extend fur- 
ther, to the engines (or turbines) and 
generators, in ease electrically driven 
pumps prove to be the most econom- 
ical under the conditions. 

The maximum station demands for 
power from the prime movers differ 
widely, as a rule, for the two kinds of 
service, when supplying the same ter- 
ritory and population. The power re- 


Z.OAD. 


FIG. 1. 


quired for pumping will ordinarily be 
a small fraction of the power output of 
the electric-station prime movers, as- 
suming a normal development of both 
classes of service. This fraction will 
range in most cases between ten per 
cent and twenty ner cent as extremes. 
This means that in the case of electrie- 
ally-driven pumps, the power required 
for pumping at the time of summer 
peak load on the electric station would 
not increase the peak to its December 
value. During the winter season the 
electric peak would be increased some- 
what, of course, by the simultaneous 
demands for pumping. 

But water service is essentially dif- 
ferent from electric service in one very 
important particular; namely, water is 
a storable commodity and under many 
conditions can be economically stored 
in sufficient quantities to supply the 
system, without pumping, for a consid- 
erable period. In this respect. then, a 
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pumping load forms one of the most 


desirable classes of service which a. 


central station can secure, that is, off- 
peak business. This class of business 
helps to improve the load factor ma- 
terially and reduces the unit cost of 
production. It is quite evident that a 
pumping load will increase the annual 
load factor of a central station, from 
the previous consideration of monthly 
variations of demand. In order, how- 
ever, to study the probable effect on 
the daily load factor, it is necessary to 
study the momentary demands through- 
out any twenty-four-hour period, for 
different seasons of the year. 

Fig. 1 exhibits two typical electric- 
station load curves in a small city, the 
upper curve representing December 
conditions and the lower one the June 
conditions. The December curve shows 
a slight peak about 7 a. m. due to over- 


lapping of lighting demands and the 
day motor load. The drop between 
noon and 1 p. m. is caused by shutting 
down motors during the dinner hour. 
Commencing at 4 p. m. there is a rapid 
Increase in load caused by commercial 
and street lighting. which comes on he- 
fore the motor load goes off; the three 
together, with some residence lighting, 
cause the extreme daily peak. There 
is considerable decrease ahout 6 p. m 
as the motor load ceases and some of 
the stores close. The second peak, 
about 8 p. m., is due to residence light- 
ing. The night load from 1 a. m. to 
5 a. m. is principally street lighting. 

The June load curve shows different 
conditions. The slight morning peak is 
absent; otherwise the load conditions 
are similar until 4 p.m. At that time, 
however, there is no increase and condi- 
tions remain uniform until 6 p. m., 
when the motor load ceases. There is 
little commercial lighting demand, 
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comparatively, and a consequent drop 
until the street lighting and residence 
loads come on; the daily peak occurs 
about 9 p. m. There is a marked dif- 
ference between the curves, in total out- 
put and daily peak. In small cities with 
considerable industrial development 
the daily curves for different days of 
the week exhibit individual character- 
istics, due to the practice, for example, 
of keeping the stores open on certain 
evenings. Saturday always presents 
special conditions, owing to the prev- 
alence of a half-holiday. The curves 
shown in Fig. ] represent the same day 
of the week, with normal eanditions. 
The demand for water service comes 
from sources which are much more di- 
verse in character than the demands for 
electric service. Even the domestic de- 
mands, by themselves, are subject to 
great diversity ; but added to these are 


FIG. 2. 


the commercial, industrial and munici- 
pal demands—not including fire serv- 
ice. The hourly fluctuations of total 
demand are consequently less, because 
of this great diversity of uses and de- 
mands, than in the case of electric serv- 
ice. Fig. 2 shows two water-demand 
curves for a twenty-four-hour period, 
one for a day in December and the 
other for a day in June. The lower 
curve shows the December demand. It 
is notable that the maximum demand 
is not a pronounced peak of short 
interval; instead it spreads over sev- 
eral hours, from about 8 a. m. to noon. 
The afternoon demand is somewhat 
less, and at 6 p. m. it decreases notice- 
ably. As a whole it falls slightly 
through the evening and then remains 
at a fairly constant minimum through 
the night until about 6 a. m. From 
that time, or perhaps a little ear- 
lier, it rises quite steadily until about 
8 a. m., when the maximum commences. 
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One reason for the absense of marked 
variations of total demand is found in 
the fact that the leakage in a great 
many water works systems reaches a 
substantial fraction of the whole out- 
put, considerably above the average 
percentage of energy loss in a well- 
designed electric distribution system of 
any type. 

The domestic demands are naturally 
greatest, as a whole, during the hours 
of the forenoon, when household activ- 
ities reach: their height. Commercial 
and industrial demands follow much 
the same variations as an electric motor 
load and tend, if anything, toward 
slightly larger demands in the forenoon 
than during the afternoon, on account 
of industries or occupations which com- 
plete their daily labors early in the 
day. The domestic demands extend, 
of course, into the evening and exist 
to some extent at all times of the day. 
Municipal demands, such as public 
fountains and sewer flushing are prac- 
tically constant. 

The upper curve in Fig. 2, which 
shows typical demands in June, indi- 
cates not only a greater summer con- 
sumption, but it shows characteristic 
morning and evening peaks caused by 
the demands for sprinkling. In most 
cases the hours of sprinkling are regu- 
lated by municipal ordinance to morn- 
ing and evening, in order to conserve 
the water supply. The morning peak 
occurs about 7 a. m. or 8 a. m., while 
the evening peak, which presents the 
daily maximum, comes on about 7 p. m. 
The differences, as a whole, between 
the winter and summer demands, from 
hour to hour, are particularly marked. 

In comparing the demand curves of 
Fig. 1 and Fig. 2, several things are 
especially noticeable. The curves of 
winter demand show that there is no 
pronounced peak of water demand at 
the time of electric peak demand, al- 
though an electric pumping load would 
somewhat increase the electric station 
peak, except under conditions to be 
discussed later. The curves of summer 
demand show that the respective peaks 
are non-coincident and separated by 
about two hours. It seems to be obvi- 
ous that an electric pumping load, aside 
from fire-service demands, would not 
increase the station peak in any marked 
degree; and undoubtedly it would 
raise the daily load factor under the 
demand conditions here shown. The 
improvement in the load factor would 


be positive under conditions which per- 


mit of shutting down the pumps, or 


operating at much reduced output, dur- 
ing the hours of electric peak demand. 

This now raises the general question 
of the most advantageous system of 
producing the required pressure for wa- 
ter distribution, in a combined system. 
In respect to these methods of produc- 
ing pressure, water works may be 
classed as shown in Fig. 3. 


Gravity. 
Pressure Systems Ses Reservoir. 
Standpipe or 
Direct. 
FIG. 3. 


The gravity system is, of course, out- 
side of present considerations, or any 
method making use of natural pres- 
sures. In the reservoir system the 
pumps deliver direct to one or more 
elevated reservoirs which in turn feed 
the distribution system by gravity pres- 
sure. This method in general is the 
preferable one where conditions permit 


its use, because it permits of a large 


storage capacity and serves not only 
to absorb the hourly variations in de- 
mand and thus permit of a uniform 
pumping rate, but it enables the pumps 
to be shut down for part of the day and 
supplies a large reserve capacity for 
fire service and possible contingencies 
at the pumping station. The standpipe 
system is employed where the natural 
contours do not permit an elevated res- 
ervoir; the reserve capacity is much 
less, but nevertheless equal to meeting 
contingencies of a brief duration and 
absorbing the demand variations to 
some extent. The direct pressure sys- 
tem depends upon the pressure from 
the pumps alone and the pumping ca- 
pacity must be equal to the demands at 
all times. The last system is generally 
the least desirable one from every view- 
point, because it requires a pumping 
capacity equal to the ordinary peak 
demand plus simultaneous fire service, 
and, in addition, a reserve capacity to 
meet possible contingencies to the 
pumping station equipment. 

The demands for fire service form a 
most important consideration, because 
adequate protection of this nature is 
one of the chief advantages of a water 
works system to any community. In 
the smaller cities these demands may 
he several times the amount of the or- 
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dinary commercial, municipal and do- 
mestic demands. The use of fire steam. 
ers is uncommon in such cities and de- 
pendence is placed, as a rule, on the 
water works pressure. It is frequently 
arranged to shut off the reservoir or 
standpipe and pump direct to the Sys- 
tem, drawing perhaps upon the former 
in case of severe fires, or upon special 
reservoirs at lower elevations, provided 
exclusively for fire demands. In such 
a case the system is converted tempor- 
arily to direct pressure, with the at- 
tendant demands upon the pumping 
equipment. While these demands will 
not often be large or of extended dura- 
tion, because large fires occur seldom, 
it is very necessary to be prepared to 
fight a general conflagration. 

In the larger cities fire steamers are 
practically universal, outside of the 
few cases where high-pressure fire sys- 
tems have been installed ; but the latter 
have been confined to the dangerous 
districts and steamers are still neces- 
sary in the surrounding territory. The 
demands for water for such service do 
not amount to so large a part of the 
ordinary demands as in the case of 
small cities. The distribution pressure 
is not increased ordinarily, but, of 
course, the rate of water delivery to 
the whole system rises somewhat. 

In the ideal case of reservoir pres- 
sure, an electric pumping load is of 
maximum benefit to a central station, 
owing to the ability to treat it as ofi- 
peak business. It then serves to raise 
the load factor and improve the econo- 
my materially. In diminished degree 
the benefits still exist with the stand- 
pipe system; under some conditions it 
may not be possible to avoid the pump- 
ing load at the time of electric peak, 
but aside from fire demands the pump- 
ing rate can be diminished to some ex- 
tent, at least. The direct-pressure a 
tem is, of course, of the least benefit 
and what advantages exist accrue from 
the diversity between the respective 
peaks. Nevertheless, there 1S pra 
ilv some benefit to be expected, as the 
load curves show. These various bene- 
fits or advantages of a combined sys 
tem have been discussed up to this 
point from the viewpoint of load de- 
mands and output. It does not follow, 
even where the greatest gains are ae 
sible in this respect, that a uae 
plant is necessarily more goni 
than two individual plants. There ar 
naturally a number of considerations 
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which enter the problem at this point. 
In locating a central station the first 
feature to be taken up is the electrical 
center of the distribution system. This 
location is theoretically the correct one 
from a distribution standpoint. But 
from the standpoint of electrical energy 
production it is necessary to consider 
the facilities for cheap delivery of fuel 
and condensing water, also the cost 
of land and the matter of a suitable 
neighborhood. A number of possible 
locations will probably be found, whose 
advantages are not perhaps equal. 
Water power may be available also, 
and in that case the question of loca- 
tion is limited by topographical consid- 
erations. The determination of the most 
economical site can only be made by 
careful computations of the fixed charg- 
es and operating costs in each case, un- 
der assumed or known conditions of 
output. Purely theoretical considera- 
tions, although important, seldom fix 
the best location ; matters of a practical 
nature, such as obtaining a suitable par- 
cel of land with railroad switching fa- 
cilities and proximity of a natural wa- 
ter supply, are frequently controlling. 
In water-works design the feature 
which exerts the most influence, per- 
haps, on the pumping-station location 


1s the question of water supply. In this 


respect there are two principal sources, 
namely, surface waters such as rivers 
and lakes, and ground waters from ar- 
tesian, driven or open wells. The most 
economical available method of produc- 
ing the necessary distribution pressure 
may also affect the question. In gen- 
eral, a consolidated pumping and elec- 
tric station must be located with refer- 
ence mainly to the pumping-station re- 
quirements. If steam is the primary 
power, side-track facilities are very es- 
sential in any case for delivery of fuel; 
and an adequate water supply for 
cooling condensers of the surface type 
is almost assured at any location of 
the pumping station. The location and 
character of the water supply will have 
so great a bearing on the question of a 
suitable pumping location, which may 
be very remote from the center of elec- 
trical distribution, that the benefits of 
consolidation may be overcome by elec- 
trical transmission losses. This prob- 
lem is obviously one which presents 
special features in almost every indiv- 
idual case and is too comprehensive to 
discuss exhaustively here. The most 
careful and painstaking analysis is es- 


sential in arriving at the most econom- 
ical solution in any particular in- 
stance. 

When separate stations prove eco- 
nomical, under the local circumstances, 
it is still possible to consider electric- 
ally driven pumps, although an inter- 
mediate link consisting of the electrical 
transmission is unavoidable. This link 
introduces a certain element of unreli- 
ability, due to the possible failure of the 
transmission line; but it can be min- 
imized by the duplication of lines. In 
respect to the type of line construction, 
an underground line is, of course, much 
superior to one overhead, although 
more expensive. 

In analyzing the question of power 
economy it is well to recognize and con- 
sider all the types of pumps that are 
commonly used in water works service. 
These types are classified in Fig. 4. 


Steam-Driven 


Piston or Plunger 
(Reciprocating) 
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duction type, the power-factor falls 
perhaps to eighty per cent or even less. 
The advantages of over-excited syn- 
chronous motors in such a case, in im- 
proving the station power-factor, are 
too well known to be dwelt upon in de- 
tail. Motors of this type are not well 
suited for commercial service in the or- 
dinary small sizes, for reasons also well 
known. But when such motors can be 
excited from the central-station exciter 
bus and attended by the central-sta- 
tion employees, they have obvious ad- 
vantages. While they are not self- 
starting under load, this difficulty can 
be overcome by clutches between the 
motor shaft and the load, thus permit- 
ting them to be started satisfactorily 
in the usual way. The improvement 
in the station power-factor will be most 
marked at the time of maximum motor 
load and least lighting load, or during 


Direct-Acting. 


Crank and Fly-Wheel 
(High Duty). 


Oil. 
Gas. 


Power-Driven < Steam. 


Water Power. 


Types 
of 
ee Electric Drive. 
Oil. 
Centrifugal f Power- SPAA 
) Driven i 
Water Power. 


(Rotating) 


Electric Drive. 


FIG. 4. 


Direct-acting steam pumps do not 
equal in economy the crank and fly- 
wheel or high-duty type, even with a 
triple-expansion, condensing steam end. 
The high-duty type is much superior 
and in fact is the most formidable rival 
of the electrically-driven power pump. 
Unless the cost of electrical energy is 
comparatively very low, the high-duty 
type is likely to be the most economical 
when all the costs are considered. The 
power-driven types, using belt or gear 
drives coupled to any primary power 
source, are too familiar to need de- 
scription and the same is true of the 


centrifugal types. 
In considering the economies of a 


combined system, with electrically driv- . 


en pumps, there is a possible advantage 
from the standpoint of the central sta- 
tion which has not been touched upon. 
This relates to the station power-fac- 
tor, when alternating-current distribu- 
tion is employed. The power-factor of 
a lighting load is very nearly unity, 
but when considerable energy is sup- 
plied to miscellaneous motors of the in- 


the period "of the usugl day load. The 
synchronous-motor load will still be of 
some benefit during the peak, if pump- 
ing is then necessary. The resultant 
conservation of generator capacity is a 
benefit which can be definitely comput- 
ed in money terms and is important. 
In closing it may be pointed out that 
it has not been the purpose to work 
out the most economical types and ar- 
rangements of equipment in combined 
or in separate plants; the scope of such 
a task is gratly beyond tke present 
limits. It has rather been the intent to 
show the possible or probable advan- 
tages of consolidation, without attempt- 
ing the solution of specific problems in 
power economy. Even where the advan- 
tages here pointed out exist in a con- 
siderable degree, it does not follow at 
once that consolidation is economical, 
The figures in each case must be the 
final answer, but there is no certainty 
that the final choice is the most eco- 
nomical one unless all the possibilities 
have been weighed and considered, in 


terms of total costs. 


— 
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LETTER TO THE EDITOR. 


Carbon Tetrachloride. 
To the Editor: 


Referring to your editorial of Feb- 
ruary 25, 1911, permit me to call your 
attention to the danger arising from 
the use of carbon tetrachloride for ex- 
tinguishing fires, for the following rea- 
sons. 

Carbon tetrachloride decomposes at 
a temperature of 550 degrees Fahren- 
heit, and burns with a blue flame, as- 
sisting rather than retarding combus- 
tion, when thrown upon fires which 
have attained high temperature. It 
gives almost pure chlorine gas, which 
is very poisonous, and persons using 
it upon a fire in a closed room would 
be apt to suffocate before they could 
extinguish the fire. It is little short of 
criminal to give the public an impres- 
sion which, if followed, may result in 
disaster. 

A well known manufacturer of fire 
extinguishers has, after years of experi- 
ment, discovered a means of neutraliz- 
ing the above deleterious properties of 
carbon tetrachloride, by breaking up 
and combining it with other chemicals. 
The vapors from the new compound 
may be breathed with impunity, and it 
is said to be very efficient in extinguish- 
ing all incipient fires. Thig extinguish- 
er is in general use by the Interborough 
Rapid Transit Company, the New York 
Fire Department, and many other large 
corporations. 

Having read your valued journal 
since it first appeared, I have taken 
the liberty of giving you the above 
facts. 

GEORGE FREDERICK SHAVER, M. E. 

New York, N. Y. 


— 
Aluminum Transmission Lines. 


In discussion of a paper on the sub- 
ject of corrosion of aluminum wire, 
which was read before the Institution 
of Electrical Engineers, Arthur Jacob 
gave the results of some of his experi- 
ences with the earlier lines. In these, 
be stated, there were installed copper 
binders and clamps of other metals 
than aluminum and as a result of this, 
trouble from galvanic action was ex- 
perienced. When ordinary precautions, 
however, are taken in this respect no 
difficulties need be anticipated from 
corrosion. He added that, in general, 
his experience with aluminum goes to 
prove that it will withstand weather 
conditions at least as well as copper. 


Electric-Vehicle Tires. 

A meeting of the Electrical Vehicle 
Association of America was held on 
March 28 at the Engineering Societies 
Building, New York City, when the 
topic of tires was taken up. 

Chairman W. H. Blood, Jr., an- 
nounced that nearly $25,000 had been 
raised from central stations for a pub- 
icity campaign and that a like amount 
was to be collected from the manufact- 
urers. 

Mr. Smith announced that the mem- 
bership stood at 240 and that the cam- 
paign under way should materially in- 
crease this figure. 

The paper of the evening ‘‘Tires— 
Their Use and Abuse’’ was read by the 
author, Dan S. Swander. 


TIRES. 


In pleasure-vehicle tire equipment opin- 
ion is somewhat divided between solid and 
pneumatic tires. Some manufacturers de- 
sign the springs of their cars with the view 
of using one or the other kind of tire equip- 
ment. Mr. Swander’s view is that the pneu- 
matic tire, especially designed for service 
on electric pleasure vehicles, cannot be 
made to secure both economy in current 
consumption and satisfactory mileage. With 
this in view his company has dismissed the 
pneumatic tire as a Possibility on pleasure 
cars. The moderate speed at which elec- 
trics are driven does not demand the su- 
perior resiliency of the pneumatic tire to 
protect against jarring the batteries and 
mechanism. The drift of sentiment today 
is in favor of special solid tires. 

With respect to commercial] electrics the 
tire question is serious. Mr. Swander be- 
lieves that the use Of the pneumatic is not 
to be considered seriously on account of the 
great weight of loads and the destruction 
these loads would necessarily bring upon 
pneumatic tires. Of prime importance to 
the electric-vehicle owner is the current 
consumption of the vehicle ag affected by 
the resiliency of the tire. This resiliency 
is affected by the secret rubber compound 
of which the tire is made. It is of the 
sreatest importance to have a tire that will 
make a low demand for energy and at the 
Same time have ample resiliency to prevent 
jarring. A hard tire will draw less current 
than a very soft one, but the damage it will 
do to the batteries and mechanisms makes 
a hard compound entirely out of the ques- 
tion. A resilient tire that will absorb 
shocks will often consume so much power 
as to make it costly in Operation and ex- 
pensive to maintain, and will also pull down 
the mileage. A soft tire is not necessarily 
an expensive tire. A tire, however, that 
combines economy of current consumption 
With proper resiliency and good wearing 
quality is very expensive to produce. 


The discussion proved to be a series 
of questions and answers. Mr. Lloyd 
suggested that the question of stand- 
ardizatior. could best be begun with 
the size of the wheels. 

Mr. Blood asked as to Whether there 
was some ready test which could be 
applied to ascertain whether a tire was 
first class or not and Mr. Swander’s 
answer brought the fact that an old 
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tire is better than a new one and that 
‘he real value of a tire depends muct 
upon the care it received both in use 
and in storage. 

Mr. Appleton questioned the supe- 
riority of the solid tire for the electric 
pleasure vehicle as a speed of over 
twenty miles an hour was ont uncom- 
imon, but the opinion seemed to be that 
| neumatics were rather a luxury on 
electrics. 

Regarding the question of carrying 
capeeity it seems that the dual-tread 
tire has considerable advantage over 
ihe single tread, and that the problem 
cf supporting the ten-ton trucks had 
not been properly solved. 

Referring to substitutes for rubber, 
it seems that while there have been 
hundreds brought out, practically none 
were of any value and the tire 
makers look to a steady and reasonable 
price for rubber rather than a substi- 
tute. 

Messrs. Wagoner, Wilcox, Howland 
and Madden also joined in the discus- 


sion. 
—___—4---@—___—_ 


Underwriters Take Action on Grounded 
Secondaries. 

A resolution was passed at the meet- 
ing of the Underwriters National Elec- 
tric Association held in New York City, 
March 22, urging municipal depart- 
ments to make the grounding of sect- 
ondary circuits up to 150 volts m 
datory; urging the underwriters in- 
spectors to recommend such grounding 
at all times; urging the National Elec- 
tric Light Association to impress upon 
its member companies the necessity for 
such grounding; urging the depart- 
ments in charge of water works to per- 
mit the attachment of ground wires to 
their piping systems; urging all con- 
cerned to give careful consideration 0 
their methods of obtaining satisfactor) 
grounding where water pipes are not 
available; and urging the American In- 
stitute of Electrical Engineers to use 
its efforts to harmonize the present dif- 
ference of opinion as to the limiting 
voltage at which grounding ceases to 
be desirable and to determine the prop- 


er limit. 
————-o>--oe—_——_—_ 


Annual Meeting of American Institute. 

The annual business meeting of the 
American Institute of Electrical Engi- 
neers will be held in the Engineermg 
Societies Building, New York, on the 
evening of May 16. The result of the 
ballot for officers will be announced. 
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Electrical Notes From Great Britain. 


On March 20, at the Institution: of 
Engineers and Shipbuilders in Scotland, 
Thomas B. Mackenzie read a paper on 
means for economizing fuel and utiliz- 
ing waste heat in malleable-iron and 
steel works. Among other statements 
was one to the effect that the ‘‘so-called 
exhaust turbine, is a much over-rated 
piece of machinery.’’ He referred to 
the desirability, where there are blast 
furnaces, of using the waste gases from 
them in gas engines both for blowing 
the furnaces themselves and for pro- 
viding the electrical energy necessary 
to drive the mills, etc., in the steel 
works. ‘‘It might then happen that 
the ordinary power requirements of the 
whole works were met without requir- 
ing any steam. In that case, if waste 
is to be prevented, some other use must 
be found for the steam generated by 
the waste heat from the smelting fur- 
nace.’’ In some districts it might do 
to dispose of this to the local power 
company, but where this outlet cannot 
be found, ‘‘electric refining of part of 
the steel made might with advantage 
be resorted to.” It was calculated that 
six smelting furnaces would be required 
to supply steam enough to provide en- 
ergy for a fifteen-ton electric refining 
furnace. Mr. Mackenzie collected and 
compared the several methods consid- 
ered in the course of his paper for 
economizing fuel and utilizing waste 
heat, either in exhaust steam or chim- 
ney gases, arranging them in order of 


merit, thus: 


Method of economizing Fuel required 
fuel or recovering for steam- per 
waste heat— raising purposes. cent. 

Hand-fired boilers, cold feed, 
non - condensing engines, 
steam pressure 100 pounds 
by gauge ................. 

Hand. fired boilers, exhaust 
feed heater, non-condens- 
ing engines, steam pres- 
Sure 100 pounds by gauge. 89.00 11.00 

Hand-fired boilers, hot feed, 
non - condensing engines, 
with exhaust turbine, 
boiler pressure 100 pounds 
by gaug Os Ge E a at 65.30 34.70 


Saving 


superheated steam, com- 
pound engines, steam 
pressure 100 pounds by 

RAUBE cera wae esre esini 58.70 41.30 


superheated Stearn, triple 
expansion engines, pres- 
sure 150 pounds.......... 48.00 
Waste-heat boilers plus live 
&as, economizer, super- 
heated steam, eomncand 
engines, 
120 pounds by gauge Peas 33.00 


air, economizer, super- 

heated steam, compound 

engines, steam pressure 

120 pounds, Mond gas..... 19.30 
Waste-heat boilers plus live 

gas, economizer, super- 

heated steam, turbo-elec- 

tric drive throughout, 

steam pressure 120 pounds 18.00 


80.70 


82.00 


By Our British Correspondent. 


The author said it was obvious that 
in the case of the waste-heat boilers the 
use of Mond gas would still further 
reduce the cost of fuel. The above are 
the savings in fuel only; the net saving 
would, of course, have to be arrived at 
by taking into consideration the cost 
of the apparatus necessary to obtain it. 

The Institution of Civil Engineers 
here has just devoted two of its meet- 
ings (March 14 and 21) to considera- 
tion and discussion of a paper by Phil- 
ip Dawson on the single-phase electrifi- 
cation of a portion of a suburban rail- 
way, namely the London & Brighton 
system, for which Mr. Dawson is the 
consulting engineer. It will be remem- 
bered that 6,700-volt overhead conduc- 
tors (frequency twenty-five cycles) 
were adopted, and as the author re- 
marked, the selection of the single- 
phase system was in the beginning 
severely criticized by many engineers 
and foredoomed to failure, but thirteen 
months’ regular working had entirely 
justified its adoption. 

The Torquay surface-contact tram- 
way, about which there was much dis- 
cussion last year, has now been con- 
verted to overhead trolley at a cost of 
$55,000 for the eleven miles. At Hast- 
ings there is now a renewal of the agi- 
tation for the abandonment of the sur- 
face-contact system along the sea front. 
The tramway company wants to be re- 
heved of this burden and to have its 
entire system trolley throughout. Only 
at Wolverhampton and Lincoln is sur- 
face-contact working running peaceful- 
ly and without opposition. 

The power station at Lot’s Road, 
Chelsea, has been much in the public 
mind during the past few weeks. The 
desire of the District and the Speyer 
tube group to control and operate it 
under a joint committee, has been dis- 
cussed in detail before a Parliamentary 
committee, and the preamble of 
the bill has been passed. It is unlikely 
that anything will happen to hinder 
its passage through the later stages, 
for its promoters by agreeing with their 
opponents—a strongly united body of 
electricity-supply authorities who were 
prepared to fight to prevent a new 
competition entering the field for sup- 
plying power to various authorities 
and private consumers—have lightened 
the proceedings by averting a strenu- 


ous and costly contest. The Lot’s Road 
owners, as things now stand, may 
shortly be empowered to supply a num- 
ber of other railways besides those for 
which they already have authority, and 
they have eased the way for securing 
this power by dropping their idea of 
wider supply which a little while ago 
looked like producing a repetition of 
the Merz power scheme fights of sev- 
eral years ago. At this present inquiry 
Mr. Merz appeared and gave evidence 
concerning the increased capacity of 
the Lot’s Road plant, and the ease with 
which it could be added to very consid- 
erably. This Chelsea power station 
has also been to the fore by reason of 
the interesting announcement which 
which was made by Sir Edgar Speyer 
on March 15 as chairman of the Lon- 
don Underground Railways Company 
regarding the now celebrated arbitra- 
tion proceedings concerning the tur- 
bines and turbo-alternator sets which 
were installed by the British Westing- 
house Electric Company under its first 
contract for this power-station instal- 
lation. Sir Edgar said that the con- 
tractors claimed over $415,000 for the 
balance of the contract for the plant 
supplied, and the railway company re- 
sisted the claim on the ground that 
the turbines were defective and not up 
to the contract, resulting in such an ex- 
cessive coal consumption that after full 
efforts to improve them they had to 
scrap their turbines and buy Parson’s 
turbines, the cost of which, with instal- 
lation, had been $390,000. The railway 
company at the same time counter- 
claimed for damages chiefly on account 
of extra coal consumption. The arbi- 
trator’s award is entirely in favor of 
the railway, he having decided that 
the contractors are not entitled to re- 
cover any sum whatever, but that they 
have to pay the railway over $75,000 
for damages, and arbitration costs in 
addition. 

Some of our municipal electrical au- 
thorities are again having brought 
home to them the necessity for expe- 
diting the repayment of their loans of 
earlier years. Periods which were 
fixed as reasonable years ago when less 
was known about plant supercession, 
require alteration now after we have 
had so much experience in the substi- 
tution of modern equipments long be- 
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fore the original loans have been paid 
off unless we are to continue paying in- 
terest on capital and repaying that 
capital long after the plant which was 
bought with it is scrapped and forgot- 
ten. The London County Council in 
advising the Saint Pancras Electricity 
Authority on this matter has recom- 
mended that instead of being.so gener- 
ous in voting profits to the relief of the 
rates they should increase capital re- 
payments so that over the next thirteen 
years the additional sums will range 
from $21,000 next year to under $1,000 
in the last year of the period. There is 
a disposition to refuse to.adopt the 
recommendation on the ground that it 
would place heavy financial burdens 
upon the ratepayers for the next thir- 
teen years. This is another way of 
saying that the ratepayers would re- 
ceive less profit for the reduction of 
the local rates, for the amount so al- 
located in 1909-1910 is stated to have 
been nearly $40,000. Sound financial 
policy would certainly seem to be along 
the path pointed out by the London 
County Council. ALBERT H. BRIDGE. 


London, March 22, 1911. 
—__—_.--- 


Aluminum Anode Films. 

A paper on ‘‘Some Properties of 
Aluminum Anode Films,” by O. E. 
Bairsto and R. Mercer, was present- 
ed to the Faraday Society at the last 


meeting in London. 


The paper gives a preliminary account of 
an extended investigation that is being made 
into some of the properties of aluminum an- 
ode films, with special reference to the ca- 
pacity of such films, and to their behavior 
in several electrolytes that have not, previous 
to this, been used to form them. The differ- 
ences found by previous observers for the 
capacity are explained by the experimental 
difficulties involved in measuring a very 
leaky condenser, and by the influence of the 
length of the period of formation. The ca- 
pacity decreases slowly with the time of for- 
mation for several days. The higher the 
formation voltage, the longer is the time re- 
quired for the capacity to fall to its minimum 
value. The product of the capacity per square 
centimeter and the formation voltage is not 
constant, but decreases with the voltage, 
ranging from 8.1 to 6.9 for the range of 
voltage 10 to 119.5. The electrolyte used 
was concentrated (NH,).B,0O,. From the an- 
alysis of the measurements made by various 
observers of the dimensions of the films, 
and from the thickness calculated from the 
capacity.it is concluded that the film is com- 
posed of ar inner thin dielectric stratum, 
which is independent of the electrolyte, en- 
closed by an outer and much thicker con- 
ducting film, varying with the electrolyte. 
A study of the valve action of electrolytes of 
bivalent or higher acid radicals, K,FPeCy,, K,Fe 
Cy. NH,H.ASO, (NH,)-HASO,, and (N:H,O),. 
7MoO,,. shows that with the exception of 
the last none are of any use for building 
vp a high insulation resistance. With 
NH,H,AsO,, it was found impossible to rise 
above fourteen volts without extensive pit- 
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ting taking place: the addition of NH,OH 
to the extent of about tive per cent com- 
pletely stopped the pitting, and it was then 
possible to reach a voltage of 400. There 
are three points of interest on the volt- 
resistance curves: (1) A point at which 
maximum resistance occurs. (2) The crit- 
ical voltage, at which no reduction from 
the first value of the current on closing the 
circuit takes place, but instead an increase. 
(3) The breakdown voltage. It is shown 
that the law of increase of leakage current 
with temperature is an exponential one. 
Experiments were made with alternating 
currents employing a constant electromo- 
tive force, and a variable series resistance, 
with increasing volts across valve cell: it 
was found that the current was constant 
over a considerable range of voltage, the 
volt-current curves for a number of elec- 
trolytes being parallel to the axis of vol- 
tage. This is explained by the fact that 
the capacity decreases as the voltage rises; 
at the same time the resistance increases. 
The result is that the effective admittance 
is practically inversely proportional to the 
voltage. The effect of temperature on the 
capacity of anodes was investigated, and it 
is snown that temperature has considerable 
influence. Each electrolyte behaves in a 
characteristic manner, and Na.HPO, gives 
on the whole a decrease of capacity with 


temperature, while (NH,).B,O, gives a con- 


siderable increase, a large proportion of 
which persists on cooling down to normal 
temperature again. 


-ee 
Coal Lands and Water-Power With- 
drawals. 

Over seventy million acres of coal 
land in the West is still owned by the 
United States Government. The coal 
tonnage of this land is stupendous; it 
can be figured only in hundreds of 
billions of tons. Some tracts are of 
immense value, containing beds of the 
highest-grade coal, thirty, forty, fifty 
and even eighty feet or more in thick- 
ness. The old way was to sell the coal 
land, regardless of value, at the ab- 
surd price of $10 an acre if it was 
more than 15 miles from a railroad, or 
at $20 if within that limit. The pres- 
ent way is to measure up the coal in 
an acre and sell the land on the coal- 
tonnage basis. As a result coal land 
has been priced as high as $400 an 
acre and in one tract at even $600 an 
acre. Since March 4, 1909, the Geo- 
logical Survey has classified by indi- 
vidual forty-acre tracts, 8,527,166 acres 
of the Government coal lands, with a 
total valuation of $560,815,081, and 
this, added to the results of former 
work, gives a total of 13,480,538 acres 
classified as coal lands, at a valuation 
of $637,619,418. It may he noted that 
the proceeds of coal-land sales are all 
deposited to the credit of the Irriga- 
tion reclamation fund. 

The scheme under which this geo- 
logical classification and tonnage valu- 
ation has been worked out is remark- 
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ably accurate and scientific. The Gov- 
ernment has withdrawn 62,140,548 
acres of probable coal land as a result 
of geological field examinations and 
has restored to agricultural entry 18,- 
000,000 acres found to be non-coal in 
character. 

Water-power withdrawals on public 
lands by the Geological Survey in aid 
of proposed legislation have included 
thousands of power sites. Withdraw- 
als made during the last two years 
cover 161 streams in twelve states and 
include 1,403,054 acres. 

—_————_}-- oe 


Use of Water Power in Oregon. 


By an Act of Legislature passed 
about two years ago, the State of Ore- 
gon adopted a system of public con- 
trol for her water resources. Rights to 
the use of water for power development 
are limited to a period of forty years, 
subject to renewal under the laws then 
existing. Compensation to the public 
for the use of the water is provided 
therein. 

Under the old law no foundation ex- 
isted for titles to water. Utter confus- 
ion prevailed as to the legal status of a 
water right and litigation among water 
users occurred to an enormous extent, 
and there were many quarrels over 
the proper division of streams, The ob- 
ject of the present law is to secure a 
proper division of streams among those 
entitled to use them. It also systemat- 
izes titles to water. County water-right 
records have been abandoned in favor 
of a central office of large powers. The 
state engineer and two superintendents 
sitting as a board have power to deter- 
mine all water rights on a given stream 
upon the application of any user of the 
water. The determination is based 
upon field surveys and testimony taken 
by the board. The certificates issued 
by this board are to the water rights 
what a patent from the United States 
Government is to the land title. 

a 2 ae 
Peat Bogs of Canada. 

A recent newspaper clipping from 
Windsor states that there are 12,000 
square miles of peat bogs in Ontario 
and Manitoba, enough to supply 5. 
306,076 families with fuel equal to ten 
tons of good coal each for 100 years. 
In 1909 Canada imported nearly 10,- 
000,000 tons of coal, worth $26,831,- 
859, which sum the newspaper thinks 
might be kept at home if peat were 
used. . 
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The central electric plant of Stock- 
holm has been much increased of late 
by the addition of steam turbine 
groups so that at present its capacity 
is more than doubled. Before the in- 
crease there were installed five 1,500- 
kilowatt groups, and two of these were 
steam-turbine groups. Larger sizes are 
used for the new part of the plant, 
and there are now installed two steam- 
turbine sets of 6,000 kilowatts each. 
All these units are designed to deliver 
three-phase current and work at 6,000 
volts and twenty-five cycles. In the 
Stockholm plant a separate building is 
used to contain the switchboard ap- 
paratus and busbars with all the ap- 
pliances for handling the circuits. Each 
of the new 6,000-kilowatt steam tur- 
bines has a separate battery of four 
Babcock and Wilcox boilers, together 
with two Green economizers, besides 
turbine pumps and electric-motor-driv- 
en pumps. The steam turbines are built 
by the Swiss Oerlikon Works. One of 
the noteworthy features of the station 
is a very well-designed coal-handling 
plant, by which the coal is taken from 
the cars and delivered to the station 
yard. About 100 tons of coal per hour 
are thus handled. The circuits from 
the central station run to five different 
substations located in the city in order 
to distribute the current to the mains. 

Engineer Vinson, of the West Rail- 
way department at Paris, uses an in- 
genious device in order to test incan- 
descent lamps for use on railroad cars, 
and is at present engaged in having 
metallic-filament lamps made which 
will be able to stand this severe use. 
He imitates the shocks which the lamps 
recelve on the road by a device in 
which the lamp is mounted, and by 
using a small motor-driven cam a suc- 
cession of shocks is given the lamp. 
When the filament breaks the current 
is cut off from the motor by a suitable 
relay, and a counter on the shaft shows 
the number of revolutions or shocks. 
Slight or heavy shocks ean be given 
by a spring, andthe apparatus goes 
on working without needing to be 
watched. The number of shocks which 
the lamp stood is read off at once from 
the counter. 


A well-designed electric plant is 


ing receiver. 


By Our Paris Correspondent. 


mounted on the new Norwegian sub- 
marine boat Kobben, built. by the 
Krupp establishment at Kiel, Germany. 
Each of the two screws is direct-driven 
by a 220-horsepower Diesel internal- 
combustion engine running with crude 
oil and on the same shaft is an electric 
motor which drives the shaft when the 
boat is submerged. As usual, the mo- 
tors are also run as dynamos to charge 
the storage battery. The cells are stored 
under the flooring and are placed in 
air-tight compartments. When sub- 
merged, the electric motors give the 
boat a speed of nine knots per hour. 

In addition to the great Brusio hy- 
draulic plant in the south of Switzer- 
land, and lying next the Italian fron- 
tier, it is proposed to make use of other 
available hydraulic power in the same 
region so as to obtain no less than 70,- 
000 horsepower. A Zurich company is 
engaged on the enterprise, and the 
plans call for the building of two sep- 
arate stations, one at Bergiin and a sec- 
ond at Filisur. These plants will use 
the power of the Albula, Landwasser 
and other streams. | 

The most recent news as to the new 
Mercadier multiplex telegraph sys- 
tem shows very favorable results. It 
will be remembered that it uses waves 
of different frequencies over the same 
wire, each to work a separate select- 
Not long ago it was test- 
ed on a single wire between Paris and 
Lyons. The selective receivers work 
relays so that direct-current printing 
telegraph receivers of usual types can 
be used if need he, along with other 
printing telegraphs using pulsating 
current. Thus in the tests there were 
used a direct-current Baudot quad- 
ruplex printer besides six different 
Hughes printers working on vibratory 
current. Thte Mercadier system allows 
of adding the latter six instruments on 
the same wire as the usual quadruplex, 
so that the capacity of the line is much 
increased. Any other kind of receiver, 
such as Wheatstone or Morse, can be 
used with equally good results. It is 
to be noted that the Mereadier appa- 
ratus is of a very simple construction. 

One of the most recent trackless trol- 
ley lines is now running in the suburbs 
of Bremen, Germany. It is designed 
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to give an extension from the city tram- 
ways towards the suburbs. The cars 
are built on the same lines as an auto- 
bus and are attached by cable to a 
roller trolley running overhead upon a 
pair of wires. In the present case the 
two wires are run one above the other 
and spaced eight inches apart. The 
trolley has two rollers which run upon 
the upper wire so as to suspend the 
whole, and below are two bow contact 
pieces which bear upward against the 
lower wire. The cars have a small 
590-volt motor mounted so as to drive 
the rear axle by differential gear. Ow- 
ing to the use of a drum for winding 
up the slack of the cable, the cars can 
run over a considerable range without 
any difficulty. Such cars have several 
advantages over a gasoline autobus, as 
they are much lighter and cost less to 
build, besides .making greater speed. 
Current is supplied from the Bremen 
city tramway station. 

The new -Fontana extensible mast 
which has been brought out in Ger- 
many can be put to a variety of uses. 
In the electrical industry it is well 
adapted for wireless telegraphy or for 
supporting lights. What is novel about 
the mast is that it is made up of flex- 
ible steel strips wound upon four reels 
representing four sides of a square, and 
is fed up through a square hole in a 
guide plate. As the steel strip has in- 
terlocking teeth, the result is that a 
hollow column is formed and driven 
upwards. At the same time a set of 
encircling brace plates of this steel are 
put on and automatically spaced along 
the column. Weights up to two tons 
can be supported on a sixty or seventy- 
foot mast, and are lifted up from the 
ground. Such masts are quite port- 
able and can be used in large halls for 
eleaning or trimming lamps and many 
other purposes. 

During the Turin exposition there 
will be held an electrical congress from 
September 9 to 11, which promises to 
be of interest. At present the organ- 
izing committee are engaged in select- 
ing the authors of various papers which 
are to be read. This does not exclude 
other communieations, which will be 
also received and examined. Among 
the questions to be treated are the run- 
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ning of plants in parallel, transformer 
cooling, frequency transformers, com- 
parison of carbon and other incandes- 
cent lamps, steel production in the elec- 
tric furnace, water sterilizing, subma- 
rine boat electric plants, besides many 
others relating to electrical machines 
and practice. 

Electric locomotives are to be used 
quite extensively on the new Swedish 
line running from the Kiruna region to 
the frontier. Current will be supplied 
from the Porjus hydraulic plant, which 
is already well advanced in construc- 
tion. Both passenger and freight loco- 
motives are now ordered from the 
builders. Two passenger locomotives 
will be built by a Swedish firm, as well 
as two slow-speed freight locomotives, 
while the rest of the outfit, or eleven 
freight locomotives, is ordered from 
the German Siemens-Schuckert firm. 
These latter present some new features, 
as they are of the double type and are 
made up of two separate halves coupled 
together. Each half, however, can work 
as an independent unit and thus pro- 
vide against accidents. Such half-lo- 
ecomotive has three axles which are 
coupled by driving bars and are driven 
from a single motor. This latter is 
mounted upon the flooring of the 
chassis and lies within the cabin so that 
it is accessible and also well cooled. 
Current is furnished to the motor by 
a transformer which is mounted on the 
locomotive. It is expected that the 
electric railroad will be ready to begin 
running by the middle of 1914. 

A new method of rapid formation of 
storage-battery plates has been brought 
out in Germany. This consists of three 
operations, first to form a layer of 
spongy lead suboxide, second, reduc- 
ing the oxide so as to give negative 
plates; third, obtaining positive plates 
by transforming the metallic lead into 
peroxide. A bath of ten-per-cent phos- 
phate of soda solution is used to form 
the layer of oxide, and the plates are 
put between cathodes of equal surface, 
spacing by 0.4 inch, and working below 
26 volt. The plates are soon covered 
with a layer of yellow oxide. To re- 
duce this we charge the plates at one 
ampere per cubic decimeter in 1.18 spe- 
cific gravity sulphuric acid, then 
after hydrogen is given off, the plate 
is washed for twelve hours. This gives 
negative plates. When positive plates 
are wanted, these latter are charged as 
anodes in 1.09 sulphuric acid at the 
same current density as above till all 
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the oxygen is given off. From twenty- 
four to thirty-six hours’ time is neces- 
sary. 

Successful experiments are being 
made in France with wireless apparatus 
mounted on aeroplanes. Not long since, 
a Farman aeroplane fitted with the 
new Ancel apparatus was able to send 
signals to the balloon shed, during 
trials at the Buc aeronautic grounds. 
According to a report made to the 
Academy of Sciences by M. Senouque, 
the aeroplane carried a four-inch spark 
coil and four storage cells. One pole 


‘of the spark gap was connected to the 


steel brace wires and other metallic 
parts of the aeroplane and the second 
pole was joined to the aerial. This con- 
sists of a double wire suspended from 
the rear of the aeroplane, using 0.4- 
millimeter wires hanging down parallel 
to each other and 165 feet in length. 
The whole wireless outfit weighs about 
forty-five pounds. On these flights Mr. 
Farman mounted the aeroplane alone 
and also worked the apparatus. At 
the shed the receiving aerial is a wire 
mounted horizontally on twenty-five- 
foot poles, this wire being 200 meters 
in length. With the present outfit the 
signals could be sent when the aero- 
plane was eight miles from the shed. 
But this distance is to be much in- 
creased on the forthcoming tests. Here 
an eight-inch spark coil will be used 
and the aerial hanging from the aero- 
plane will be 100 meters long, so that 
a much greater range may be expected. 
A passenger will be carried in this case 
and he will work the apparatus. 

Not long since an electric traction 
line was opened for service in Austria, 
between Innsbriick and the suburban 
points of Mount Isel and Hall. At the 
city end the line makes connection with 
the tramways, and like these, it uses 
900 volts direct current. A double trol- 
ley is employed on this first section, 
which extends past Mount Isel to the 
intersection with a local railroad. From 
this point to the terminus at Hall, the 
line is operated on 1,000 volts direct 
current, using a single overhead wire 
with catenary suspension. Another 
electric road also starts from the city 
in another direction, running to the lo- 
cality of Fulpmes. It is operated on 
the single-phase system. 


The longest electric line in Austria 


has about forty miles length and runs 
from Trient to Male. It uses 800 volts 
direct current, which is supplied from 
three substations located along the line, 
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employing 20,000 volts on a power line 
coming from the Sarca hydraulic 
plant on the Trient River. The motor 
ears, of the narrow gauge type, have 
four axles each carrying a fifty-horse- 
power motor. The present line uses 
motor cars and trailers as well as a 
considerable number of freight cars 
and two postal cars. 

Messrs. Urbain and Feige are work- 
ing upon a new form of arc lamp with 
a mercury cathode which they recently 
presented to the Academy of Sciences. 
The anode is formed of tungsten and 
is used together with the mercury cath- 
ode in a vacuum or an inert gas, being 
spaced three-sixteenths of an inch. By 
using tungsten the inventors overcome 
the difficulties which prevented using 
such a lamp in practice, as the tungsten 
does not melt. An arc is formed be- 
tween the tungsten and the mercury 
and the former metal is brought to a 
high heat and it is not worn down, so 
that the lamp will have a long life. The 
inventors claim that the efficiency is 
very high, this being 0.45 watts per 
candlepower. The lamp now works on 
twelve volts, but no doubt it can be de- 
signed to take a higher voltage by in- 
creasing the pressure of the gas. It 
gives a very white light. | 

A. DeCovrcey. 

Paris, March 15, 1911. 

— ep 
Pittsburg Section Meeting. 

D. B. Rushmore addressed the Pitts- 
burg Section of the American Institute 
of Electrical Engineers on ‘‘Some As- 
pects of Modern Power Transmission” 
on March 14. The developments of the 
large American power systems were 
described and slides were shown illus- 
trating many features. It was stated 
that the present tendency is for the 
power companies themselves to de- 
velop or acquire the industries afford- 
ing the market for the power. There 
is also a strong tendency for many 
water powers to be connected to one 
transmission system, thus giving great- 
er continuity and reliability of service 
and permitting one generating system 
to be aided at times of low water by 
others whose periods of lowest water 
are not likely to be coincident. 

e 
Exports of Copper. 

Exports of copper for the week end- 
ed March 30, were 6,522 tons. Sine 
the first of the month the amount W3 
23,275 tons, as compared with 19,541 
tons for the same period last year. 
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Rehuilding the La Salle Street Tunnel. 

The rebuilding of the three street- 
railway tunnels under the Chicago Riv- 
er is coincident with the remarkable 
rehabilitation of the Chicago street 
railways and is also in accordance 
with the demands of the Federal gov- 


` ernment for an unobstructed river 


channel. The three tunnels affected 
under this rehabilitation, which was 
carried on under the supervision of 


TUNNEL 
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Owng to the conditions under which 
the La Salle Street tunnel had to be 
rebuilt a unique method was adopted. 
The general scheme was to build a 
steel-tunnel shell at some convenient 
place; then to float it and then tow it 
to the site, to be sunk in a trench in a 
river bed to the desired depth and con- 
nected to the correspondirg land tun- 
nels. In accordance with this plan a 
steel twin-tube shell, having the tubes 


TUBE FLOATING AT WHARF. 


LINING THE TUBE WITH CONCRETE, 


the Board of Supervising Engineers, 
Chicago Traction, are the Washington 
Street, the Van Buren Street and the 
La Salle Street tunnels. The two for- 
mer are completed; the latter is fast 
nearing completion and it is in the re- 
building of this one that unique meth- 


ods were employed. 


separated by a vertical wall which 
would give longitudinal strength and 
rigidity was built. The total thickness 
of the shell at the roof is only two feet. 
Its length is 278 feet, with a width of 
forty-one feet, and a depth of twenty- 
four feet. In section it is composed 
of two parallel steel cylinders, each 
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about seventy-five per cent of a com- 
plete circle. The cylinders are twen- 
ty-four feet in diameter. A circular 
opening in each cylinder, near the di- 
viding wall, provided means for lining 
the tubes with concrete. 

The shell was built complete in dry 
dock, on the north branch of the Chi- 
cago River, about one mile from the 
tunnel site. While in the dock the con- 
crete in the center wall was placed. 
The ends of the tubes were also closed 
with temporary, water tight bulk- 
heads. The weight of the tunnel shell 
when floated in this condition was 
about 3,000 tons. It was removed from 
the drydock on November 21, 1910, and 
towed to a wharf, near the tunnel, 
where the depth of water would permit 
the completion of the interior concret- 
ing. This concrete increased the float- 
ing weight to 8,000 tons. A view of the 
tube when moored at the wharf is 
shown in the accompanying illustration. 

Upon the under side of the shell, at 
points about fifty feet from each end, 
were formed special blocks of concrete 
with a level bottom, protected by steel 
plates, to serve as bearings in landing 
the tubes and adjusting them to the de- 
sired alinement and grade. Seats for 
the tunnel shell were provided at cor- 
responding locations in the river bed. 
Between these seats the shell will be 
supported uniformly by sand which 
will be pumped into the space beneath 


the tube. 


While the river bed was being pre- 
pared for the tubes two steel flues of 
sufficient height to extend above the 
water, when the tube was sunk, were 
built, one at each end of the tube. 
These flues were supported by timber 
towers. On Sunday, April 2, 1911, all 
arrangements having been completed, 
the tube was swung into position and 
by allowing water to enter the flues, 
was sunk. After the bores had been 
placed in position two barges were 
placed at each end. The barges were 
connected by steel girders, from which 
wire cables were run under both ends 
of the tubes. Each barge was supplied 
with a donkey hoisting engine. Four 
tug boats and four derrick barges kept 
the barges in position. It was extreme- 
ly difficult to keep the tubes in a level 
position, as the water frequently shift- 
ed about and caused one end of the 
tubes to sink lower than the other. 
When this occurred water was run into 
the opposite end and the hoisting en- 
gines were brought into play. 


ELEMENTS OF POWER-STATION 
DESIGN.—XXVITI. 


HYDROELECTRIC DEVELOPMENT.—I. 


BY W. B. GUMP. 


The commercial use of hydraulic pow- 
er had its beginning half a century or 
more ago. Until twenty years ago prac- 
tically all of the hydraulic power de- 
veloped was used for grinding grain or 
operating mechanical appliances which 
were geared to the wheel shaft. The 
hydraulic efficiency was low and the 
power transmitted was entirely mechan- 
ical. It is only within the last score of 
years that the transmission of electric 
power has assumed commercial propor- 
tions, and it may be said that at the 
present time hydroelectric development 
is so important that feasible undertak- 
ings in this sphere are eagerly sought by 
capitalists, the securities being consid- 
ered among the most substantial to be 
acquired. 

In order to deal comprehensively with 
this subject, the fundamentals will be 
outlined, and a general analysis given 
which may be considered applicable to 
typical developments, keeping in mind 
the fact that no single type is represent- 
ative of all plants; that the local condi- 
tions govern the character of the de- 
sign, and thus the variety afforded ex- 
tends over a wide range. 

The chief items connected with a hy- 
droelectric development are: 

(a) Preliminary Considerations. 

(b) Type of Development. 

(c) Dams, and Retaining Walls. 

(d) Headworks. 

(e) Water Conductors. 

(£) General Construction of the 
Plant. 

(g) Mechanical Installation. 

(h) Generators. 

(j) Switching Arrangement. 

(k) Transformers. 

(m) The High-tension Side. 

(a) Preliminary Considerations. — 
Chief among the preliminary consider- 
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ations is the matter of cost. It was pre- 
viously stated that the average steam- 
electric plant can be built for a lower 
cost per unit of rated output than a 
similarly rated hydroelectric plant. The 
principal item favoring hydroelectric 
power is the inherently lower cost of 
operation. When considering the in- 
vestment charges of a hydroelectric pro- 
ject along with those pertaining to a 
similar steam power plant, the choice 
becomes more closely drawn, and the 


_ true comparison is brought to light. 


In sections of the country where fuel 
is very scarce, hence costly, the utility 
of hydroelectric transmission may 
reach a high mark, while hydroelectric 
development in other sections is not a 
commercial proposition, and steam or 
gas power becomes supreme. 

Within the past three years the con- 
servation movement has stimulated hy- 
droelectric development, inasmuch as it 
has aroused the public mind to the point 
of realizing the real aspect of the fuel 
situation, with the consequent result 
that all water powers which are within 
the scope of commercial development 
are attracting the attention of the en- 
gineer and the capitalist. 

Government restricions as to water 
rights have come about naturally, and 
are the only safeguard between the pub- 
lic interests and unlimited private mo- 
nopoly. In its final analysis, however, 
any water-power monopoly in which the 
power corporation overcharges its con- 
sumers, works to bring about an auto- 
matic adjustment of rates, from the fact 
that isolated steam plants are able to 
produce keen competition and thus bring 
the rate down to a reasonable value. 
This has been clearly exemplified in the 
ease of a number of municipal plants 
which have been made the objects of a 
most bitter rate war in which corpor- 
ate interests have attempted to force 
these plants out of business, or assume 
conrol of them in order to maintain high 
rates. Electric power service supplied 
from hydroelectric power corporations 
in competition with hydroelectric mu- 
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nicipal plants has met the same situa- 
tion, the usual result being a readjust- 
ment of rates. 

Under the conditions just noted, the 
average hydroelectric property is not 
producing the large profits it is apt to 
be given credit for, and when such con- 
petition is investigated at the inception 
of the project the feasibility of a pro- 
posed water-power development may be 
questionable when viewed from the 
capitalist’s standpoint. In other words, 
a number of hydroelectric properties 
may be cited in which the profits are 
indeed low, and in some cases plants of 
this character have become financial fail- 
ures. | 

In the nature of things the factor 
competition, generally speaking, is a 
wholesome one and usually brings about 
economy in a way which is certain to 
benefit the power consumer at large, 
without working a hardship to the cor- 
poration concerned, though profits may 
be considerably below the figure which 
was originally presented to those inter- 
ested in the development. 

The item of cost will necessarily limit 
the proportion of maximum stream flow 
to be developed. The nature and extent 
of the power market will also influence 
the decision in this respect. However 
small the beginning, the market is eer- 
tain to extend. The rapidity of growth, 
is more or less uncertain, and therefore 
the extent of initial devlopment best 
suited to the conditions is often difficult 
of determination. 

It is the power market which controls 
the situation, and hence the entire prob- 
lem is primarily a matter of finance, in- 
asmuch as the profits on the sale of 
power form the basis for development. 
If the plant is constructed for masi- 
mum stream flow at the outset, the sta 
tion load factor, that is, 

average daily load in kilowatts 

total rated capacity of station 
will be exceedingly low, and will result 
in such high fixed charges as to parti- 
ally or wholly offset the profits, requir- 
ing months, or even years, to bring the 
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plant to a paying basis. If, on the 
other hand, a development is made for 
minimum stream flow the output of the 
plant becomes inadequate to the de- 
mands during most of the year and aux- 
iliary power must be supplied almost 
continuously, the latter source corre- 
sponding to the wasted hydraulic pow- 
er. It is evident, therefore, that a bal- 
ance must be found between these lim- 
its, which will produce maximum earn- 
ings on a capital outlay suited to the 
power requirements in hand. This as- 
sumes. of course, that due considera- 
tion is given to the matter of future ex- 
tensions. 

Reliable records of stream flow are 
difficult to secure, and should in all 
cases cover a long period in order to 
form a basis for definite conclusions as 
to the practicability of development. 
Records should extend over a number of 
vears, and include such items as 


(1) Precipitation. 

(2) Evaporation. 

(3) Run-off. 
which are to be studied in connection 
with the topography of the drainage 
area. The items above referred to may 
generally be learned from maps and 
data furnished by surveys of the Fed- 
eral Government. When these are not 
available, caleulations form the only 
means of arriving at results. However, 
there are few instanees in which pre- 
vious records cannot be obtained. 

In view of the fact that a completed 
hydraulic development suitable for the 
physieal requirements of future growth 
may be overburdened with fixed charg- 
es, Henry L. Doherty has suggested in- 
stalling a steam power plant in the vi- 
einity of the market and constructing 
the distribution lines prior to building 
the hydraulic generating station. As 
the load increases the steam plant can 
be extended to meet it, until finally a 
load suitable for the hydraulic plant 
will be reached which will justify con- 
structing this plant. The steam plant 
would then become a reserve source, or 
could run continuously as a regulating 
plant, and be prepared to carry peak 
loads. A steam plant is not encumbered 
by the disadvantages of low water, and 
where fuel can be purehased and trans- 
ported at reasonable cost such a plant 
is indispensable in connection with al- 
most every hydroelectric transmission 
system. 

(b) Type of Development.—There are 
two general methods of hydraulic de- 


velopment: (1) direct or centralized de- 
velopment, and (2) diversion. 

The first method is employed in cases 
where it is feasible to utilize the entire 
head at the dam, the plant being located 
at one end of the spillway or in its inter- 
ior. The advantages of this scheme of 
development are: first, a reduction in 
cost of construction; second, greater 
hydraulic efficiency, due to the elimina- 
tion of friction otherwise involved in 
flumes and pipe lines; third, a reduc- 
tion in operating expenses, on account 
of centralization, which means that the 
operation of head gates, the cleaning of 
racks, and (in cold climates) the elim- 
ination of ice, are all reduced to their 
lowest terms. Where flumes and pipe 
lines are used, the evaporation, leakage. 
and loss of head, are all increased in 
proportion to the magnitude of these 
works, and the first cost and operating 
expenses are accordingly augmented. 
Direct development is ordinarily limited 
to heads not exceeding about seventy- 
five feet, and more often is not over half 
this figure. No exact limit can be given, 
however, as there are exceptions to every 
rule, and local conditions may justify 
a development which is quite remote 
from general practice. 

The second method (that of diversion) 
is applicable to cases where topograph- 
ical conditions, such as a contracted 
channel, or a dam too low to accommo- 
date the plant, prevent a direct devel- 
opment. The problem in this case is 
to determine the most economical diver- 
sion for the market conditions and other 
local factors related to the project. In 
general the diversion should be as short 
as possible. In other words, the dis- 
tance between the intake and the sta- 
tion should be only suffieient to utilize 
the available volume of water in the 
most effective manner. Careful esti- 
mates of the cost of construction of sev- 
eral schemes afford the only means of 
arriving at the most economical one. Be- 
fore estimates can be made, preliminary 
surveys are required showing the topog- 
raphy and the nature of the strata in 
the vicinity of the proposed develop- 
ment. 

High-head developments, that is. those 
involving heads above 100 feet, are usu- 
ally of the ‘‘distant diversion” type in 
which long canals, Humes, or pipe lines 
are required between the intake and the 
power station. Exceptions may be cited 
in the case of several Niagara Falls 
plants having heads from 140 to 170 
feet. In which a form of direct. devel- 
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opment is applied. The plants referred 
to are those of the Niagara Falls Power 
Company, the Canadian Niagara Power 
Company, and the Toronto & Niagara 
Power Company. 

The plant of the Ontario Power Com- 
pany is operated by means of pipe 
lines 6,200 feet in length, providing an 
effective head of 175 feet. 

(c) Dams and Retaining Walls.—The 
scope of the present chapter is evidently 
too limited to deal with the subject of 
dams in a comprehensive manner. 
Therefore, the elementary features only 
car be considered. 

The site for the power station having 
been selected, the next item is the loca- 
tion of the spillway, and finally its de- 
sign. As a matter of fact, the spillway 
location may determine the site for the 
station rather than the station deter- 
mining the spillway site. This case oe- 
curs more often in connection with di- 
rect developments for obvious reasons. 

The chief factors to be observed in 
providing a dam are: 

(1) The material to be used. 

(2) Stability. 

(3) Security against sliding. 

(4) Permanency. — 

The first item, choice of material, 
must necessarily conform to the loca- 
tion in question. <A timber and rock 
dam is not uncommon for the intake of 
a high-head development. Reinforced 
conerete is usual for the main dam and 
spillway of either direct or diversion 
developments of moderate head and 
large capacity. 

It is of the highest importance to re- 
member that the structural features 
must be worked out m detail. The eon- 
struction of a dam is as important as 
its design, and the workmanship during 
its building is, after all, the final test of 
its true engineering qualities. The 
problem before the engineer is to design 
and construct the dams and retaining 
walls in accordance with the most eco- 
nomic placing of material for the pur- 
pose in view. In soils which are unsuit- 
able to accommodate the weight of the 
dam in the proper manner, it is often 
necessary to provide piling in order to 
secure the dam to its foundaticn. In 
all such cases the foundation should ex- 
tend from twenty to thirty per cent of 
the height of the dam, below the nat- 
ural bed of the stream. Any possibility 
of the water entering beneath the dam 
must be prevented. Disastrous eonse- 
quences have occurred fram lack of at- 
tention to this important faetor. 
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In designing dams and spillways the 
factor of safety to be used is more or 
less perplexing. It should never be less 
than two, and generally two and one- 
half to three, depending upon the like- 
lihood of floods and their possible mag- 
nitude. Where logs, sticks, ice and oth- 
er floating materials are carried down 
the stream it is evident that the stress 
upon the dam becomes abnormal and 
must be adequately provided for. It is 
true that the character of future floods 
cannot be foretold, yet a careful analy- 
sis of previous records of the locality 
in question will serve as a guide, and 
will do much to show the maximum 


fra 


stress to which the dam is likely to be 
subjected. 

Fig. 1 shows the principal stresses to 
be considered in a gravity dam or spill- 
way having a trapezoidal cross-section. 
Let us assume first that the water level 
stands exactly even with the top. The 
center horizontal pressure will be locat- 
ed at two-thirds of the vertical distance 
below the top of the dam. If the water 
rises above the top, pouring over the 
slanted face, the point (or line of pres- 
sure) P will rise, so as to remain two- 
thirds below the water level, or Y = 
2/3H, where H is the total head. The 
vertical component W is made up of the 
weight of material composing the dam. 
To determinate the magnitude of the 
stresses find first the center of gravity 
G. The component W will be applied 
at this point. The value of P is deter- 
mined for a unit length of the dain. say 


one foot, by multiplying the average 
hydrostatic pressure by the head or 

P = H/2 X 62.5 
in which P = pounds horizontal pres- 
sure, 62.5 is the weight, in pounds, of 
one cubic foot of water, H = head in 
feet. 

The resultant of the forces W and P 
should pass through the middle third 
of the base, in order to give sufficient 
stability to the dam. The width of base 
of the section should not be less than 
half the height, and will vary from this 
proportion to a value equal to the height 
or greater. 

Where the stream has a high velocity, 
and underwashing is to be overcome it 
is not only good practice, but often ne- 
cessary to provide a substantial filling 
on the up-stream side. Such procedure 
increases the stability and offers a high 
security against disaster from floods. 
Fig. 2 shows a section having a long 
width of base and a wide slope on the 
upstream side. The downstream side is 


provided with an apron conforming to 
an ogee curve which minimizes the agi- 
tation due to the overflow. This form 
of apron is quite common, especially 


with large spillways. The accompany- 
ing photograph, Fig. 3, shows a rein- 
forced-concrete spillway in process of 
construction. It is over 1,000 feet in 
length and is a good example of modern 
design. 

Retaining walls and embankments for 
the purpose of holding water for stor- 
age are of as great a variety as that of 
spillways. The typical retaining wall is 
not subjected to the pressure of over- 
flow, but nevertheless must be designed 
with proper consideration for stability, 
freedom from seepage, and economy of 
material used. 

(dì Headworks.—The headworks of 
a hydroelectric plant embrace the in- 
take. or upper forebay. with its retain- 
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ing walls, spillways, headgates, and me- 
chanical appliances for operating. In 
many cases a portion of the flumes or 
pipe lines leading to the power station 
are included. 

High-head developments, those of 
several hundred feet in connection with 
mountain streams, should have suitably 
constructed sand boxes for the purpose 
of eliminating sand and silt which are 
erosive, and cause more or less violent 
cutting of the power portions of piping, 
nozzles, and turbine buckets. In this 
connection the writer has been interested 
in studying some of the high-head plants 
on the Pacific coast, both in Washington 
and in southern California. Observa- 
tion seems to indicate that the frequent 
rains in the North prevent thorough set- 
tling of the sand by keeping it agitated; 
hence a considerable quantity of sand 
is carried through the nozzles, producing 
erosion, which demands rather frequent 
renewal of nozzles and buckets. In 
southern California where dry weather 


prevails the quantity of sand and silt 
carried over is greatly reduced, and ero- 
sion comparatively slight. One plant 
in this locality which has an effective 
head of nearly 2,000 feet showed on in- 
spection that one of the impulse wheels 
had been operating about seven years 
without any renewal of buckets. Sev: 
eral of these buckets displayed the et 
fect of erosion to the extent of hemg 
worn nearly through the concave sur 
faces. However, the general appearan 
was remarkable considering the amount 
of service rendered. In a similar pla! 
in the state of Washington, in which the 
head was only one-third as great. ™ 
newals were required more than tW“ 
as often. These facts serve to show that 
the nature of the locality is of vital M 
portance, and deserves close study : 
order to provide for efficient working " 
the plant after it is installed. 
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The accompanying photograph, Fig. 4, 
shows the headworks of a power devel- 
opment in California which operates 
under a head of 760 feet. It clearly 
shows the pipe line on the right which 
leads to a tunnel at the end of which the 
forebay is located. 

Starting with the headwaters we have 
first to consider the manner of conduct- 


hoppers, sloped at the bottom so that the 
sand, gravel and silt will drop to the 
lowest level and can be eliminated by 


flushing. One main tank with a series’ 
-of labyrinths may be used instead of 


several individual boxes. The details of 
construction will depend for the most 


part on local surroundings. 
There are two general methods used 


FIG. 3.—REINFORCED CONCRETE DAM AND SPILLWAY. 


FIG. 4—DAM AND PIPE LINE AT HEADWORKS. 


ing the water to the pipe lines, or pen- 
stocks, as the case may be. Suitable 
screens or racks must be provided which 
will keep out driftwood and other float- 
ing material. The intake (or forebay) 
is preferably inclosed with concrete or 
masonry walls. 
Where sand boxes 
settling basins) are required, as they are 
in high-head developments, they may be 
constructed of wood or concrete. Jn 
form they consist of a series of tanks or 


(or equivalent 


in shutting off the water from the pipe 
lines. By means of headgates or with 
stop-logs. The former method is gen- 
erally employed. The gates may be op- 
erated by hand or by motors. In large 
developments, either direct) cr distant 
diversion, motor-operated gates are gen- 
erally used. Stop-logs are a means of 
conveniently shutting off water from one 
of a large number of penstocks for the 
purpose of making repairs. 


(Ta be continued.) 
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New Electric Equipment for Panama. 

The present electrical generating 
equipment of the power and air-com- 
pressing plant at East Balboa, Canal 
Zone, is to be replaced by a 500-kilo- 
watt, low-pressure, turbo-generator. 
The main engine shaft at the plant 
broke on January 1, placing the larger 
of the two alternating-current gener- 
ators out of commission, and curtailing 
the production of current for lighting 
purposes. The East Balboa plant has 
been supplying alternating current for 
day and night lighting in Ancon, Bal- 
boa, and East Balboa, and direct cur- 
rent for the operation of the cranes on 
the Panama Railroad wharf and for the 
motors in the Pacifice Division machine 
shop at Balboa. The new generator 
will be of the 2200-volt, three phase, 
twenty-five-cycle type, and its instal- 
lation will necessitate the substitution 
of the present direct-current motors on 
the wharf, and in the machine shop, 
with 220-volt, three-phase, twenty-five- 
cycle motors. 

The committee which had the matter 
in charge, considered the feasibility 
of furnishing all current in the aren 
between Balboa and Pedro Miguel 
from the Miraflores plant, but the de- 
termination was reached that the lat- 
ter could not safely assume the extra 
day load without danger of interrup- 
tion to the work in the Pacific Division. 
Under the new arrangement, the Bal- 
boa and Miraflores plants will. be op- 
erated in parallel; the Balboa plant 
will carry its present day load, operat- 
ing under power furnished by the ex- 
haust steam of the air compressors. 
which will not only constitute a fuel 
economy but will obviate any neces- 
additional -boiler capacity ; 
while the Miraflores plant will assume 
the night load. In addition to the elec- 
tric current required at Balboa during 
the day, there is sufficient energy in 
the exhaust steam to furnish from 100 
to 200 kilowatts to the system now op- 
erated by the Miraflores plant. 

————— 
Magnetism in Manganese. 

The researches of Weiss and Onnes 
have shown that pure manganese can 
exist in two states, one of which is 
paramagnetic and one ferromaguetie. 
The latter exhibits hyteresis. This 
metal, vanadium and chromium show 
little magnetism at low temperatures, 
but the magnetization of iron, nickel 


“and magnetite is increased. 


ILLUMINATION OF DENVER’S 
MOVING-PICTURE THEATERS. 


BY JOSEPH A. MCMEEL, 


Two illustrations that prove the 
drawing power of light and which are 
in keeping with the ‘‘moth and flame’’ 
axiom are the lighting effects on two 
of Denver’s fiye-cent moving-picture 
theaters. These amusement houses are 
the largest of their kind in the city, 
their display lighting features are the 
largest and the daily average attend- 
ance is by far the greatest, it being in 
the neighborhood of 14,000 daily. The 
managers of each are emphatic in their 


ELECTRICAL 
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umes for the magnetism of this illu- 
mination is that each of the well- 
lighted houses is surrounded by com- 
petitive houses that use electricity for 
display purposes only in a very mod- 
erate form. In every case the attend- 
ance at the Isis and Iris surpasses that 
of the competitive and dimly lighted 
houses by about three to one. When 
it is seen that the brilliantly lighted 
houses gathers the bulk of the theater- 
goers after dark it must be acknowl- 
edged that profuse exterior illumina- 
tion does something other than illumin- 
ate the streets in front of the theater 
—it attracts the crowds. 

Another influence that stimulates the 


minus there are a total of forty electric 
signs. Each is of separate and distinct 
tvpe. The outlining effects are not so 
numerous, but are frequent enough to 
add to the brilliance. The window. 
lighting effects, however, are of a cor- 
responding magnitude with that of the 
signs. These effects together with the 
municipal lighting combine in making 
Curtis Street one of the best lighted 
thoroughfares in the country. It is lit- 
erally the ‘‘ White Way” of Denver. 
In regard to the lights being respon- 
sible for the enermous night trafie in 
this vicinity, an idea of its extensive- 
ness might be gleaned from the count 
taken by the Denver Gas & Eleetne 


EXTERIOR ILLUMINATION OF ISIS THEATER. 


beliet that the lavish use of electricity 
for display purposes—exterior and 
lobby—is directly responsible for the 
capacity houses they show to at every 
performance. Their declarations might 
be substantiated by mentioning that 
about 12,000 of these people attend the 
shows in the evening hours. It is 
therefore obvious that the lighting 
facilities play an important part in at- 
tracting the people. At any rate the 
managers of the Isis and Iris Thea- 
ters appreciate the value of their dis- 
plays and have expressed their belief 
in the worth of this method of adver- 
tising by large additions of lamps at 
different intervals. 

A significant faet that speaks vol- 


attendance at these two play houses is 
their location. They are situated on 
Curtis Street, the best lighted thor- 
oughfare in the city. Almost all the 
illumination on this street is supplied 
from individual sources. The electric 
signs, window lighting and outlining 
effects on the establishments of the 
different merchants contribute almost 
the entire volume of light. 

It might be well to give some idea 
of the combined magnitude of the 
lighting power in this territory and its 
general effect on attracting the crowds 
to this thoroughfare in the evening 
hours. From Fourteenth Street as the 
western end of this ‘‘ White Way” and 
Eighteenth Street as its eastern ter- 
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Company in October, 1909, whieh 
shows the pedestrian travel on this 
street to be the heaviest in the «ity. 
The count indicated the number of peo- 
ple on foot, the number of street-car 
passengers, the number of vehicle pas 
sengers, including those on bieveles. 
and the number of street cars and ve 
hicles, and is substantially correct. 
The first mentioned count—that of 
the pedestrians on foot—is the only 
one that has any real bearing on the 
attendance at these two theaters. & 
suming that only a small percentage of 
the vehicle and street-car passengrm 
stop along this thoroughfare, and for 
that reason we will consider it onl 
The total number of people passi? 
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Sixteenth and Curtis Streets the night 
of the count was 96,643. East of Six- 
teenth Street in the immediate vicinity 
of the two theaters in question the ex- 
act number of people was 16,900. Here 
it might be cited, however, that some 
of the people coming into Curtis street 
from Seventeenth and Eighteenth 
Streets, but not proceeding as far west 
as the counters, stationed at Sixteenth 
and Curtis Streets, were not included 
in the recapitulation. A conservative 
estimate of this number might be taken 
at about 6,000 people. This number 
makes a total of 22,900 people directly 
in the path of the attractive light from 
these theater fronts. 

Similar statistics were taken in other 
down-town sections of Denver, but al- 


ILLUMINATION OF IRIS THEATER. 


most all were taken in districts illu- 
minated on a smaller scale and, as 
might be surmised, the pedestrian trav- 
el in every instance was much lighter. 
The enumerations were taken on dif- 
ferent nights and at times when just 
the ordinary street crowds were about. 
This, therefore, certifies that this same 
average holds good throughout the 
vear. 

In the center of this intensely light- 
ed and much traveled thoroughfare are 
the Isis and Iris Theaters. From the 
large number of people passing along 
Curtis Street nightly they attract 
12,000 through the use of lavish display 
hghting. This is a fraction over fifty- 
two per cent of the total number of 
petlestrians that travel this street. The 
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rest is distributed between two popu- 
lar-priced vaudeville houses, four com- 
petitive moving-picture establishments 
and several pool rooms. In the case of 
the vaudeville houses and pool rooms 
they attract simply because they offer 
a variety. With the moving-picture 
houses, however, the people flock to the 
one presenting the most prosperous ap- 
pearance in the hope of seeing the best 
performance. The brilliantly lighted 
exterior is naturally suggestive of pros- 
perity and therefore attracts more peo- 
ple. One manager asserts that he re- 
ceives a net income of $100 a day. 
The display-lighting equipment of 
these theaters consists of two different 
types strictly up-to-date. The Isis is 
illuminated by 22,271 four-candlepow- 
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has installed twenty electric fans and 
a three-horsepower exhaust fan for 
ventilation. In the summer it is consid- 
ered the coolest theater in Denver. 
Vacuum cleaners are also used in this 


house. 
— => _—____- 


Boosting Brooklyn. 

In the accompanying illustration is 
shown a new and effective combination 
electric sign and bill board erected op- 
posite the Long Island Railroad depot, 
which is today the busiest center of 
traffic in Brooklyn, N. Y. 

The sign is eighty feet long; the elec- 
tric letters are three feet high and the 
billboard is nine feet high. It is con- 
templated to change the lettering on 
the billboard once a month. 


NIGHT VIEW OF BROOKLYN ADVERTISING SIGN. 


er carbon lamps, equipped with Holo- 
phane shades. Besides this lighting, 
vacuum cleaners are installed through- 
out. Thirty-four electrie fans are used 
for ventilating purposes, which condi- 
tion is approved by the Denver Board 
of Health. There is also a three-horse- 
power exhaust fan which aids in keep- 
ing the atmosphere pure. 

On the Iris an entirely different form 
of illumination is used. The lamps are 
almost entirely tungsten, equipped with 
the Huolophane glassware. In the can- 
opy which extends out over the side- 
walk there are four 250-watt, thirty- 
five 60-watt, fifty-three 100-watt tung- 
sten lamps and 301 four-candlepower 
earbon lamps. Colored lamps are used 
in all the lighting effects. The Iris also 


This is the first of a series of such 
display advertisements which the 
Edison Electrie Illuminating Company 
of Brooklyn will erect throughout 
Brooklyn. 

eee ee tne eee eae 
Souvenir Advertising. 

The Toronto Eleetric Light Com- 
pany, Limited, Toronto, Canada, is dis- 
‘ributing among its customers a ser- 
viceable souvenir in the form of a 
horse-shoe kev tag and chain. 

———___~+--e_____ — 

Central Station Buys Electrics. 

The Edison Eleetrie IHiuminating 
Company, of Boston, has purchased 
during the past twelve months twenty- 
three electrie vehicles of various types 


and sizes. 
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Spectacular Sign for Louisville. 


In this day of striking electrical 
display signs, it is unusual for signs 
of extraordinary size to combine as 
many unique and original effects as 
are shown in this mammoth display 
sign at Louisville, Ky., erected in Fed- 
eral Park, where by actual count 
20,000 people pass every night be- 
tween the hours of five and eleven. It 
is the most conspicuous object in the 
city. 

The huge steel frame work of this 
sign is 100 feet long and towers 60 
feet into the air above the surrounding 
building. At each end is a massive 
Corinthian pillar forty feet in height, 
surmounted by a huge ball of wrought 
iron and art glass four feet in diame- 
ter. The sign is divided into six rect- 
angular display spaces, each measur- 
ing 20 by 30 feet, upon which are 
built the various advertising displays. 
Over the sign the word ‘‘Louisville’’ 
is shown in huge letters. 

The illumination is accomplished by 
means of 5,503 lamps, and the color 
effects are startling in their beauty 
and effectiveness. Except for a few 
red lamps at the base and in the 
scroll in the capital, the two pillars 
are a blaze of white light, supporting 
the beautifully colored art-glass balls 
which are lighted from the interior. 
The word ‘‘Louisville’’ and the strip 
lighting separating the panels are out- 
lined in white light. 

The Montenegro-Rheim Company’s 
display shows a pianist playing a 
grand piano, operated by a flasher 
which causes the player’s hands to ap- 
parently move up and down the key- 
board of the piano and her body to 
assume different positions. The piano 
and stool are shown in red and the 
key-board in white, while the lady’s 
gown is white, her face and arms illu- 
minated by amber lamps and her hair 
a very dark red. The lettering is all 
white. 

The street car is the most realistic 
moving effect on the sign and rivals in 
cleverness the famous chariot race sign 
in New York. The wheels of the car 
outlined in blue lamps revolve for- 
ward, and the track outlined in white 
apparently moves backward. Appar- 
ently the car is rushing forward at full 
speed, with its headlight (lighted by 
a 100-watt tungsten lamp), and the 
sparking trolley wheel adding to the 


realness of the effect. Suddenly a 
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gong rings twice, and the trolley 
stops sparking, and the wheels cease 
revolving and the ear stops. 

The appeal to both eve and ear 
makes this a most realistic electrical 
effect. The body of the ear is green, 
the top red, the trucks and fender blue, 
and the wheels and track are painted 
white. 

The upper right hand panel is an at- 
tractive sign in red and white lamps. 
Below it the florists’s sign displays in 
natural colors a gorgeous bunch of 
American Beauty roses operated by 
a flasher so that the stems and buds ap- 
pear to grown into full blown roses 
under your very eyes while the ribbon 
is made to flutter as in a breeze. 

The sign directly under the street 
ear shows two bare-footed children 
drawing a cart loaded with toy furni- 
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Electric Tower Wagon. 

In the current Bulletin of the Phila- 
delphia Electric Company, a house or- 
gan which is devoted to the boosting 
of electricity in Philadelphia, there ap- 
pears a description of the new electric 
lamp-trimming wagons recently adopt- 
ed by the company. 

The bulletin states that the necessity 
for greater efficiency and economy re- 
sulted in the development of the elec- 
trie power wagons. The problem was 
to design a vehicle which could be 
operated by one man with ease and 
dispatch, and at <he same time have 
this man do the work of the 
lamp trimmer. The tower wagon, 
which is the result, is a triumph from 
the standpoint of electric control. A 
gasoline vehicle would have presented 
insurmountable difficulties. 
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ELECTRIC SIGN FOR LOUISVILLE. 


ture. A flasher makes the little fig- 
ures seem to walk, while the revolving 
wheel of the little wagon and the back- 
ward motion of the road way com- 
pletes the delusion of progress. The 
cart and furniture are painted in natu- 
ral colors and lighted with white 
lamps. The children’s hats are red, 
the dress and trousers blue and the 
feet are lighted with amber-colored 
lamps. 

This sign has been the cause of much 
comment in Louisville and has had 
great advertising value. The space was 
entirely sold before the sign was com- 
pleted and the advertisers have had 
reason to be proud of their foresight. 
The sign was constructed by the Fed- 
eral (Electric) Sign System, of Chi- 
cago, Ill. 


The tower wagon is constructed 02 
the ordinary 500-pound chassis, the 
weight of which, with the tower is 3," 
250 pounds. The vehicle is equipped 
with a forty-two cell, seven-plate stor- 
age battery, which will furnish an av- 
erage speed of fifteen miles per hour 
on the level. The vehicle can be operi- 
ted from the ordinary seat or from & 
platform on a level with the lamps. 

Under the old method it required af- 
proximately nine hours to trim each 
lamp route, but with the tower wage? 
this is accomplished in approximatelt 
six hours. In addition to the sav 
realized by the company over the for- 
mer method of trimming, the wagons 
are effective arguments for electri¢ 
vehicles which the public has an opp" 
tunity of seeing demonstrated. 
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ELECTRIC STREET LIGHTING.—II. 


BY ALBERT SCHEIBLE. 


OPEN ARC LAMPS IN STREET LIGHTING. 

One of the characteristics of are 
lamps which stood out strongly in the 
early days of electric lighting, was the 
effectiveness with which these lamps 
lent themselves to police duty, the light 
being powerful enough to penetrate in- 
to distant nooks. This police function 
of street lights had been recognized 
long before that period; indeed, as 
much as fifty years ago, the control of 
public lighting was in the hands of 
the prefect of police. But the gas 
lamps as used twenty-five years ago 
were quite limited in their power of 
penetration, which was emphasized in 
the are lamps by fitting them with 
‘clear glass globes. 

The great superiority of deae over 
gas lamps had been demonstrated by 
the so-called ‘‘Jablochkoff candle,” 
which, as an arc lamp without a feed- 
ing mechanism, was the forerunner of 
the open arc lamp in both commercial 
-and street lighting. The introduction 
of these Jablochkoff lamps at the Hol- 
born Viaduct, in London, in November, 
1878, (where sixteen of them replaced 
and far outshone eighty-six gas lamps), 
and later at the Paris Exposition of 
1879 showed what effects could be ob- 
tained by the use of more intense light- 
ing units and paved the way for the 
more practical lamps of Brush and 
‘others. 

The rapid extension of street lights 
to the entire city required that the 
lamps have greater intensity and pen- 


etration which immediately gave the 


arc lamp a tremendous advantage 


-over the older illuminants. 


For a time there was an interesting 
rivalry between the so-called ‘‘long 
ares’’, requiring close to fifty volts at 
the are and the ‘‘short ares,’’ burning 
at about thirty-five volts with larger 
amperage for the same candlepower. 


The frequent flaming and flaring of the 


former was offset by the hissing of the 


latter, but the smaller wires required 
for the long ares gradually gave them 
the supremacy. These lamps were first 
offered in various candlepowers for use 
on circuits of correspondingly varied 
current strength, such as: 


Candlepower. Amperes. 
3000 15 
2000 10 
1200 6.8 
1000 5 


In time the ten-ampere (or more 
often 9.6-ampere) lamp became the 
more common standard, though in this 
country street-lighting contracts com- 
monly designated them not by their 
current and voltage, but as ‘‘standard 
2,000-candlepower are lamps,’’ thereby 
offering the chance for serious dispute 
with the contracting municipalities. 
Owing to the growing number and se- 
riousness of the misunderstandings due 
to this absurd lamp rating, the Amer- 
ican delegates at the International 
Electrical Congress of 1893, asked this 
congress to define a 2,000-candlepower 
lamp as one operated at 450 volts; but 
the delegates from other nations de- 
clared that they never made contracts 
in candlepower and declined to join in 
any such vote. 

A year later the National Electric 
Light Association undertook to define 
a 2,000-candlepower are lamp as ‘‘one 
requiring on the average 450 watts for 
its maintenance, the measurement be- 
ing made at the lamp terminals exclu- 
sive of resistance.’’ When this was 
adopted those present were familiar 
only with the series direct-current 
lamps and the resolution aimed to fix 
a standard, viz., the amount of light 
delivered by a certain type of lamp at 
a certain wattage, as the unit for street 
lighting contracts. This definition 
was substantially confirmed in the cele- 
brated Colorado Springs electric light 
controversy of 1907, where the arbitra- 
tors admitted that in September, 1898, 
no are light in use for street-lighting 
purposes was of 2,000-candlepower, but 
that this term commonly designated a 
direct, constant current, series, open 
arc lamp taking 9.6 amperes and con- 
suming 400 watts at the are. 


Fortunately for the electric light in- 
terests, the need of a proper designa- 
tion for street arc lamps was strongly 
felt by the time the series alternating 
ares were introduced, so that contracts 
for these were no longer based on an 
alleged candlepower. Subterfuges, 
like the one quoted by Professor Shep- 
ardson that a corner lamp sending 500 
ecandlepower down each of the four 
streets might be considered as having 
2,000 candlepower, had failed and the 
electrical fraternity was glad when a 
change of lamps offered an escape 
from more of these costly misunder- 
standings. 

But it was not only the frequency 
of such disputes, nor even the saving 
in trimmers’ time that led the series 
alternating are to crowd out the open 
ares; nor was it the poorer distribution 
of the light, though this was common- 
ly emphasized by the central-station 
men when persuading city councils to 
contract for light from the new lamps. 
Owing to the long arc travel of the 
open are lamps, the use of reflectors 
was out of the question and no attempt 
was made to improve the distribution 
of the light which was most intense at 
an angle of about forty-five degrees 
below the horizontal and which usu- 
ally cast heavy shadows of the globe- 
holder and lamp frame. With alter- 
nating ares the light distribution was 
much worse, as half of the light would 
be sent upwards, hence these did not 
come into general use until the adop- 
tion of inclosing globes allowed the arc. 
travel to be greatly reduced. Steadi- 
ness of the light was a rarity, though 
the flickering was not due as largely 
to faulty mechanisms as was generally 
assumed at that time. Speaking be- 
fore the American Institute of Elec- 
trical Engineers in May, 1890, L. B. 
Marks showed that the prevailing ir- 
regularities in the action of arc lamps 
were due more to unsuitableness of the 
carbon than to defects in the lamp 
mechanism or fluctuations in the cur- 
rent and voltage on the line. From 
that time on, earbons were steadily im- 
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proved and the introduction of the in- 
closing globes crowded out the double- 
carbon arc lamps formerly required for 
all-night lighting, 

In the Colorado Springs controversy 
it was clearly brought out that the 
standard open arc lamps were more 
efficient as light producers than the in- 
closed ares which succeeded them, and 
that with equal improvements in car- 
bons and mechanism they might be 
quite as steady. The real limitation 
to their use lay not in the lamps them- 
Selves, but in the voltage then prac- 
tical for a single circuit or generator. 
For, with the safe capacity of an arc- 
light dynamo, limited to about 3,000 
volts, it took a large number of these 
‘fifty lighters” to supply the street- 
lighting current for a city of any size, 
and to save wire, this meant numerous 
scattered central stations in each large 
city. As one writer remarked. eb 
ever there was a type of dynamo that 
stood for individualism and for inde- 
pendent service on a smal] seale, it 
has been the series are generator.”’ 
Even when built in multi-cireuit types, 
the are generators did not grow above 
100 kilowatts capacity, while other 
types ranged into the thousands of 
kilowatts. Only the poorer luminous 
efficiency of the series alternating ares 
enabled the old direct-current are gen- 
erators to hold out for years after in- 
candescent generators had reached the 
large  direct-connected sizes which 
saved floor space, friction losses and 
cost of attendance. Then when the 
self-regulating constant-current trans- 
former (popularly introduced as ‘“‘tub”? 
systems), were evolved, enabling ares 
to be grouped on comparatively short 
circuits and yet economically supplied 
with current from a single large gen- 
erator, the resulting economies in cen- 
tral-station operation and distribution 
forced the series arcs into use at a sur- 
prising pace. Thus it was the limita- 
tions of the generators and the distri- 
bution systems, rather than those of 
the lamps themselves, that forced the 
open are lamps from their original su- 
premaey in the field of eleetric street 
lighting. 

INCLOSED ARCS IN STREET LIGHTING. 

While it was known early in the his- 
tory of are lighting (in 1879) that 
sealne the globe to exclude air would 
lengthen the hfe of the carbons, it was 
long before carbons were found whieh 
would not speedily coat the inclosing 
globes with a heavy deposit. With the 
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perfecting of purer carbons, the in- 
closing globes returned in improved 
form in 1890, became commercial in 
1894 and by 1897 were being used with 
both direct-eurrent and alternating- 
current are lamps, reflectors being used 
with the latter. For while the inten- 
sity of the light in the maximum di- 
rection was only about 550 candlepow- 
er for the 7.5-ampere alternating in- 
closed are, as against 1,250 for the 9.6- 
ampere open arc, the shortening of the 
are travel by the partial vacuum of 
the inclosing globe permitted the use 
of reflectors for effectively distributing 
the light. Consequently, the lower 
wattage and lower candlepower still 
meant a higher illumination at dis- 
tanees from each lamp of 110 feet or 
Over and in street lighting this distri- 
bution of the light to distant points is 
an important factor. 

The more uniform distribution of the 
light thus obtained by having more of 
it sent out within an angle of ten de- 
grees below the horizontal, the absence 
of marked shadows of the carbons or 
lamp frame, as also the greater stead- 
iness of the new and simplified lamps 
formed valid reasons for the change 
from open ares to the inclused. More- 
over, the frosted or opalescent inner 
globes distributed the apparent source 
of the light over a considerable sur- 
face, making the glare of the light 
when in the range of vision much less 
objectionable than with the open are 
lamps. Incidentally, their introduc- 
tion meant a saving iù the labor of 
trimming and more than all else, the 
possibility of substituting large cen- 
tral-station units and high-voltage dis- 
tribution circuits for the multitude of 
small are dynamos and their little in- 
dependent circuits. The coming of the 
constant-current transformer, first in- 
troduced at Hartford, allowed the al- 
ternating-current inclosed ares to be 
used in series with a great saving in 
the costs of distribution and of central- 
station attendance, as these 50, 100 or 
150-light “tub transformers” could be 
connected directly to the busses of the 
same direet-connected units which were 
so rapidly growing in size and general 
utility. 

This use of constant-current trans- 
formers for supplying current to 
street ares from large generators, as 
first described before the National 
Electrice Light Association jn May, 
1900, by W. L. Robb, spread so rapidly 
that a vear later about 125,000 alter- 
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nating arcs were in service, most of 
them being 6.6-ampere, 430-watt ‘av. 
erage) lamps. By May, 1902, they had 
been adopted for street lighting by 
some 300 cities, while only about fitty 
were still using direct-current series 
ares together with about 20,000 dircet- 
current inclosed ares. 

In justifying the change by empha- 
sizing the better distribution of the 
light, there was a tendeney in many 
cities to use more closely spaced lamps 
of lower candlepower, such as the four- 
ampere alternating ares (of 275 to 3M) 
watts) of which the first large installa- 
tion was at Cincinnati. This move- 
ment towards a closer spacing of the 
street lamps meant a departure from 
the prevailing plan of having lamps 
only at corners (and often only at al 
ternate ones), the influence of which 


is still strongly felt. 
(To be continucd.) 
—~ +e — 


The Price of Copper. 

According to figures given in Cop- 
per Gossip there is a considerable 
overproduction of copper at present. 
and some companies are actually plac- 
ing it on the market at an absolute loss 
to themselves. In many cases the com- 
panies continue to lose money as if the 
achievement of showing a deficit each 
year was something to be proud of. 

As an illustration of this peculiar sys- 

tem of management is mentioned the 

case of one company which produced 
during the last three years a total of 

37,402,940 pounds of copper at a los 

from operations, according to its own 

reports, of $400,586.47. During the 

last five years the total cost of produe- 

tion to this company has fluctuated he- 

tween 14.3 cents and 16.6 cents pe 

pound. The present price of copper 

on the New York market is 12.5 cents. 
— eee 

Electricity and Gas for Street Lighting. 
The Manchester City Council: has 

agreed that a test shall be made of 

the comparative cost and efficiency of 
street lighting by means of high-pres- 
sure gas and electric current. 

; ——————_-_oo-e__— 
Mexican Rubber Trade Hindered. 
Owing to unsettled conditions 

caused by the revolution in Mexico, the 

output of crude guaywe rubber haa 
been materially reduced. All the fa 
tories are short handed and the pre 

ducing companies are experiencing 4 

great deal of difficulty in finding «a's 

to move their product. D. 
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River Wireless Telegraphy. 

Some interesting experiments in what 
may be called river wireless telegra- 
phy were described in a recent issue 
of Indian Industries and Power by 
H. Rahman Khan, Deputy Superintend- 
ent of Telegraphs, Allahabad. The re- 
sults of these experiments prove the 
usefulness of rivers as a means of sig- 
naling between distant stations situated 
in close proximity to them. 

In an interesting pamphlet on the 
subject, Rahman Khan details the 
course of his experiments which were 
made in the year 1908, when telegraphic 
communication between India and 
Chitral, had been interrupted for some 
days, due to the breaking of a tele- 
graph line. 

The system, however, is hardly one 
of wireless telegraphy in the sense of 
telegraphy by means of Hertzian 
waves. It is rather conductive telegra- 
phy through an imperfect conductor by 
means of vibratory currents to which 
the receiving telephone is very sensi- 
tive. 

—_———_ao--o____—— 

Society of Wireless Telegraph En- 

gineers. 

At the annual meeting and banquet 
of the society on February 27, at the 
Hotel Lenox, Boston, the following of- 
ficers were elected for the coming 
year: President, Fritz Lowrenstein: 
vice-president, Louis Cohen: secretary, 
E. B. Moore, 39 Trinity Place, Boston; 
treasurer, V. F. Greaves; directors, 
Samuel Cabot, F. H. Knowlton and 
George Hill. 

—eoeo 
Railway Telegraph Superintendents. 

The next annual convention of the 
Association of Railway Telegraph Su- 
perintendents will be held in Boston. 
Mass., June 19 to 23, inclusive. Special 
efforts are being made to provide an 
unusually complete series of entertain- 
ment features as it is expected that 
the convention will be very well at- 
tended. 


SIGNALING ON RAILWAYS' 


BY FRANCIS G. BOYD. 


In few other branches of equipment 
has a greater advance been made than 
in signalling, the reasons for this ad- 
vance being the increasing call for ex- 
peditious movements of traffic while 
preserving absolute safety in working. 

Between the original ‘‘time’’ signal- 
ing methods and the subsequent ap- 
plication of ‘‘space’’ signaling, fol- 
lowed by the grouping of levers and 
the introduction of interlocking and 
other precautionary measures, the im- 
provements made in the mechanical 
branch of the work have heen many 
and of great import, while the adapta- 
tion of electricity as a control on the 
mechanical working has done much to 
complete the march of progress, with 
the result that although British rail- 
ways ure in some quarters reproached 
as being the most expensively signaled 
lines in existence, yet they also hold 
the more satisfactory position of being 
the safest lines of transport in the 
world. 

Although mechanical signaling has 
been brought to a high state of perfec- 
tion, and for all ordinary purposes 
probably forms the cheapest type of 
control, both as regards first cost and 
future maintenance, yet, like all man- 
ual-worked appliances, it has had to 
give way under exceptional circum- 
stances to power-worked plants, of 
which several varying descriptions 
have heen brought into practical use 
during recent years, and among which 
the following may be noted. 

Westinghouse Electro-pneumatic Sys- 
tem.—In this system the signals, points, 
hars and locks are operated by mo- 
tors worked by compressed air at a 
pressure of from sixty to seventy 
pounds per square inch, the valves of 
the motors being opened and closed 


1 Abstracted from the presidential address re- 
cently delivered before the Society of Fingineers, 


London, Eng. 


- 


by electric circuits controlled from the 
signal box. <A special feature of the 
system is that, in the case of levers 
working points, the full movement of 
the lever is not at once obtained, a 
lock on the lever arresting the full 
stroke. The initial movement only sets 
up the electric circuit which admits the 
compressed air to the motor and when 
this has been done another circuit con- 
veys the return indication of the move- 
ment to the box, releases the lock on 
the lever, and permits it to be pulled 
fully over the complete operation 
taking only two seconds to accomplish. 
A similar procedure is followed when 
restoring a signal lever to a normal 
position in the frame, the movement 
not being completed until the return 
indication proves that the arm has 
properly assumed the danger position. 
These precautions eliminate all risk of 
failures of points or signals occurring 
without being detected, as in case of 
any movement being either partially 
or altogether impeded, the lever con- 
trolling the movement, and all other 
levers’ dependent on it, are immediate- 
ly locked up, and continue locked un- 
til the impediment is removed. A good 
instance of the practical working of 
this system may be cited at the Glas- 
gow Central Station of the Caledonian 
Railway Company, where one signal 
box, containing 374 levers, controls the 
whole of the station. 

The Siemens ‘“All-Electric’’ System, 
—In this system the operation of 
points and signals is effected by elec- 
trieally worked motors controlled by 
switches forming part of the locking 
frame and connected thereto by suit- 
able cables. The mechanism for work- 
ing points consists of a reversing mo- 
tor, driving, through worm gear and 
a friction clutch, a shaft which carries 
a crank. In the ĉase of trailing points 
the crank has an angular movement of 
about 150 degrees and is coupled di- 
reet to the tongues. The worm gear 


securely holds the points in either po- 
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sition, but the friction clutch allows 
them to be run through without dam- 
age to the connections, and should the 
points become jammed by stones, etc., 
during the movement, allows the motor 
to revolve, but without sending the 
return current to withdraw the check 
lock. For facing points, provided 
with locking bar and bolt, the crank 
has a movement of 320 degrees, and is 
coupled by a special rotary escape- 
erank arrangement with both the bar 
and the points, the movements being as 
follows. As the crank revolves the 
bar is first lifted, which in turn with- 
draws the bolt; the latter, however, 
is not clear of the stretcher rod until 
the bar has passed the middle position. 
Movement is then given to the points 
by the escape crank. The bar has 
meanwhile commenced its return 
stroke, and the bolt enters the hole in 
the stretcher rod when the points are 
home. The motor circuit is automatic- 
ally opened on the completion of each 
movement, the current being shunted 
through the detector contacts back to 
the cabin to operate the check lock. 
The current required for working an 
ordinary pair of points of the heavi- 
est rail section, together with facing 
point lock and bar, averages four am- 
peres at 130 volts, the time taken for 
the complete movement being two to 
three seconds. 

The semaphore signals are worked 
by a motor attached to the back of the 
post. The motor revolves a coupling 
magnet through a worm which gears 
into teeth formed on the magnet cast- 
ing. The current received from the 
cabin passes through the coupling 
magnet, in shunt with which is the mo- 
tor having in its cireuit a quick-break 
switch. The magnet, being energized, 
forms with its armature a magnetic 
clutch, thereby coupling the motor, 
through the worm gearing and pinion, 
to the signal arm. The motor, revolv- 
ing, lowers the semaphore to a prede- 
termined angle, at which point its 
circuit is opened by a switch. Its mo- 
tion being arrested, but the magnet 
being still energized, the arm is held 
in the ‘‘off’’ position until the main 
circuit is opened. The signal then re- 
turns to danger by gravity, a contact 
giving a return indication to the cabin. 
A special safety device prevents the 
arm being lowered either accidentally 
or willfully. 

The current for working a signal 


averages two amperes during the move- 
ment, which takes one and one-half 
seconds. The motor is then automatic- 
ally cut out and the signal held off by 
the coupling magnet with a current of 
one-quarter ampere until the lever 
is replaced in the frame. The 
locking frame is complete in itself, 
merely requiring to stand on the cabin 
floor, through which the eables to the 
points and signals have to pass. The 
height of the frame does not exceed 
four feet, and the width twelve and 
one-half inches, the total weight being 
forty pounds per lever. The system is 
being installed at the new Great West- 
ern Railroad Station at Snow Hill, Bir- 
mingham, where 300 levers will even- 
tually be working, of which 124 levers 
have been in use for the past year. 

Sykes’ Electro-mechanical System.— 
In this system the points are mechani- 
eally worked by levers grouped in a 
frame of the ordinary pattern, the sig- 
nals being electrically operated by 
small slides placed immediately over 
the frame in the signal box. The sys- 
tem has been installed at St. Enoch 
Station, Glasgow, where 715 electrical 
slides are in use; at Victoria Station, 
London, where 377 slides have been 
fitted ; and at Folkestone and St. John’s 
to Orpington, where 277 slides are 
fixed. The semaphore signals are actu- 
ated by motors, and the shunting sig- 
nals by electric coils. 

Automatic Signaling on the London 
Underground Railways.—This system of 
signaling, which. has played so impor- 
tant a part in the success attending the 
electrification of the old steam-worked 
Metropolitan District Railway, was 
also perfected and installed by the 
Westinghouse Company, and enables a 
service of forty trains per hour to be 
maintained with commendable regu- 
larity. 

Under this system, the automatically 
worked portions of the lines are divid- 
ed into sections varying from 900 to 
4,000 feet in length by a special ar- 
rangement of track circuits, one of the 
running rails being divided into block 
sections by means of insulated fish 
plates, while the other rail is electric- 
ally continuous. A potential of from 
two to four volts is maintained between 
these two rails. At each end of a block 
section, a polarized relay is connected 
by one terminal to the block rail, and 
by the other terminal to the continu- 
ously bonded rail. The local signal 
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circuit is controlled by both relays, and 
unless both are suitably energized by 
a current in the normal direction, the 
signal cannot drop to clear. The en- 
trance of a vehicle into the block sec- 
tion short-circuits one or both of the 
relays and the signal is placed at dan- 
ger, and remains there as long as the 
section is occupied. 

The chief feature of this system is 
that currents extraneous to the signal 
system cannot affect the apparatus so 
as to cause a false indication of safety. 
When a train is in the section, one or 
other of the relays is always reversely 
energized or shunted, thus opening the 
local signal circuit at one or two 
points. 

Each signal is governed by the sec- 
tion next in advance, and this section 
commences 400 feet beyond the signal, 
and extends to a similar distance be- 
yond the next signal. This length of 
400 feet is known as the ‘‘overlap”’ 
and a signal cannot be lowered until 
the whole of the preceding train has 
gone out of the section in advance. and 
has also passed the next signal by the 
length of the ‘‘overlap.’’ This ar- 
rangement guards against a collision 
resulting through a signal being passed 
at danger, and a further safeguard is 
given by the automatic train-stops 
which apply the continuous brakes if 
a train passes a danger signal. 

Audible Signaling—The Driver’s Cab 
Signal.—This invention is the outcome 
of an attempt on the part of several 
experienced railway officers to produce 
a signal of a reliable character whieh 
would inform the driver of a locomo- 
tive of the position of the stop-signals 
ahead of him, when atmospheric condi- 
tions render it difficult, and sometimes 
impossible, for a sight of the sema- 
phore arm to be obtained. 

Since the inception of the idea, how- 
ever, the scope of the invention has 
widened, and it is now found not only 
possible, but desirable, to make the 
driver’s cab signal a substitute for the 
distant signal. The apparatus can also 
be fixed in tunnels, where an ordinary 
signal could not be placed, and could 
be used as a warning signal for tem- 
porary or permanent speed slacks. 

At each point where it is desired t0 
give an audible signal, an insulated 
ramp, consisting of a bar of T-iron 
from forty to sixty feet long, is fixed 
into the center of the four-foot way. 
The center length of the bar is fixed at 
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a height of four inches above rail level, 
the ends sloping off in either direction. 

On each engine is placed a shoe, 
which normally stands two and one- 
half inches above rail level, and which, 
on engaging with the ramp, is raised 
to the extent of one and one-half 
inches. The shoe is insulated from the 
mass of the engine and, in its normal 
position, serves to complete an electric 
circuit, but when it is raised, by pass- 
ing over the ramp, this circuit is brok- 
en, and a steam whistle liberated, thus 
giving the driver an audible ‘‘danger’’ 
or ‘‘warning’’ signal. 

If the signalman desires to convey 
an ‘‘all right” or ‘‘clear’’ signal, a 
current is passed from the signal box 
to the ramp which completes an alter- 
native circuit on the engine, prevents 
the whistle being liberated and, in- 
stead thereof, rings an electric bell, 
thus giving an audible ‘‘clear’’ signal. 
Visual indications are also given in 
the engine cab corresponding with the 
audible signals. 

For single-line working a special ar- 
rangement is used whereby the signal- 
man is compelled by the interlocking 
to cancel or neutralize the ramp not 
applying to the direction in which a 
train is traveling, by withdrawing an 
electric staff or tablet from the instru- 
ment; and, when the staff has been 
withdrawn, the special lever for cancel- 
ing the,ramp is back-locked until the 
staff has been restored at one end or 
the other. The system has been intro- 
duced on the Great Western Railway. 

Track Circuits.—Recent events have 
unhappily brought into prominence the 
liability of the human element in signal 
operations to err, when movements are 
not actually controlled by mechanical 
agencies, and a brief reference may 
perhaps be made to the advantages ob- 
tained by installing track circuits at 
spots where special protection is re- 
quired. 

At stations, where a clear view of all 
the roads is not possible from the sig- 
nal box, or at large depots, where 
shunting operations have to be carried 
out in conjunction with the ordinary 
traffic, the provision of track circuits 
prevents the presence of a train or 
vehicle on any line so treated being 
temporarily overlooked or the admis- 
sion under block working of another 
train into the section. 

At junctions, or other spots where 
lines cross or foul one another, the pro- 
Vision of circuiting automatically ef- 
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fects a safe measure of control over all 
movements, and where short sections 
occur, Which preclude the erection of 
advance signals, the extension of the 
circuit for a short distance beyond the 
junction gives an overlap, or safety 
length, which must be passed by the 
last carriage of train before the sig- 
nalman can plunge back and accept an- 


other train. 
o 


Telephone Pioneers of America. 

Efforts are being made to organize 
an association of the early and steady 
workers in the telephone field to be 
known as the Telephone Pioneers of 
America. Over eighty men have sig- 
nified a desire to join such an organ- 
ization. A requisite for membership 
is continuous employment in the tele- 
phone industry for twenty-five years 
prior to application. Applications 
should be sent to Henry W. Pope, of 
the American Telephone & Telegraph 
Company, 15 Dey Street, New York. 

—eo 

The Corrosion of Brass and Copper. 

In a paper which was read before the 
Liverpool Engineering Society by G. D. 
Bengough, and which is reprinted in the 
Times Engincering Supplementi (Lon- 
don), the results of a careful investiga- 
tion of the corrosion of brass and cop- 
per, especially in connection with sea 
water, are quite fully set forth. 

The whole trend of modern work on 
corrosion goes to show that for any metal 
or alloy to undergo continuous solution 
or corrosion it is necessary that there 
should be present in and around it sub- 
stances capable of forming among them- 
selves little voltaic cells. This means 
that if corrosion is to take place there 
must be on the surface of the metal 
(1) an area capable of acting as an 
anode, or dissolving pole; (2) a liquid 
capable of acting as an electrolyte; and 
(3) an area capable of acting as cathode. 
In the case of an ordinary metal tube, 
through which sea water was passing, 
probably the bulk of the metal could 
act as anode, and the sea water provided 
the electrolvte; the interesting point to 
be considered is what would act as the 
eathode and complete the cell. The fol- 
lowing materials had been stated, at one 
time or another, to promote the corro- 
sion of brass or copper by acting as 
cathodes: lead, copper. arsenide, green 
basie carbonate of copper, ferric oxide, 
metallic nickel, carbon, cuprous oxide, 
and seaweed. 

The effect of stray currents on the 


107 


speed of corrosion, again, is a point on 
which great divergence of opinion exists. 
There appears to be a great body of opin- 
ion amongst engineers that leakage from 
electric-light mains is a prolific cause of 
the corrusion of condenser tubes, and one 
great argument that can be put forward 
in favor of this view is the fact that cor- 
rosior gives greatly increased trouble 
very soon after the introduction of elec- 
trie lighting on board ship. 

Many attempts have been made to find 
a suitable coating to protect tubes and 
metallic fittings from contact with sea 
waler. Among purely mechanical pro- 
tectors, such materials as varnishes, as- 
phalt, and special forms of cement had 
been tried, but without any great suc- 
cess. One of the ehicf difficulties en- 
countered is the flaking off or cracking 
of the material. Metallic substances, es- 
pecially tin, lead, and tin-lead alloys, 
have been tried with rather better suc- 
cess, and a special form of ferric oxide 
has also been recommended and has 
stood the test of exhaustive trials on a 
small scale. As far as brass tubes are 
concerned, the only coating now used 
on an extensive scale is metallic tin. 

a A 
Range of Wireless Apparatus. 

In a recent address by H. R. Sankey, 
captain in the British army, the follow- 
ing figures were given for the range 
attainable in wireless telegraphy by ap- 


paratus of different powers: 
/— Range in Nautical Miles ~ Wave 


Power 
Required ———Over Land——~ Length 
in Kilo- Over- Moun- in 

watts. sea. Flat. Hilly. tainous. Meters. 
0.3 oaeen 100 77 30 13 300 
V8 eri ees 100 95 73 2 1200 
Te. . ues R 220 70 67 28 300 
E E eee 210 160 115 1200 
rey ee ee 280 220 84 36 300 
Be, pvees a iteae 280 270 200 145 1200 
SG NaS 340 260 100 43 300 
See oe eee ee 340 325 240 175 1200 
LO se apaa 470 360 138 59 300 
10: 25 beets 470 450 330 240 1200 

—ee 
Marconi Stations from Maine to 
Florida. 


A chain of wireless telegraph sta- 
tions extending from Maine to Florida 
is now included in the Marconi Wire- 
less Telegraph Company’s system, ac- 
cording to the annual report of the 
company for the past year. New sta- 
tions were erected during the year 
south of New York and many coast- 


wise vessels equipped. 
ETENE S 

According to an item which appeared 
in the London Globe the Maoris of 
New Zealand are making good progress 
in the way of rural telephony. A meet- 
ing was held by the natives interested 
in the work and $1.500_raised. 
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ELECTRIC DOCK PUMPING. 


INSTALLATION AT  SASEBO 
JAPAN, 


DOCKYARD, 


The great advance made in recent 
years in the application of electrical 
power in factories and dockvards now 
allows the heaviest work to be carried 
out by electrical power. In many eases 
a considerable saving in capital can 
be effected thereby. Dry-dock pump- 
ing affords an excellent example of the 
application of electrical machinery in 
a dockyard where abundant electrical 
power is available. It is obvious that 
a large and costly steam plant, with 
all its attendant expenses of upkeep, 
etc., and which is only called upon to 
operate at very irregular intervals, af- 
fords anything but an economical so- 
lution of the problem. The instanee 
of a powerful plant constructed and 
equipped by Messrs. W. H. Allen Son 
& Company, for Sasebo Dockyards, 
Japan, described in Engineering, is a 
good example of this particular de- 
velopment. 

Sectional and plan views of this in- 
stallation are shown herewith. The 
pump-house, which covers an area of 
sixty-four feet by forty-one feet, has 
its machinery-floor level twenty-nine 
feet below the high-water ordinary 
spring-tide level, and contains the 
complete equipment of three electric- 
ally driven main pumps for pumping 
out the dock and two drainage pumps, 
as well as the various starting resist- 
ances, air-exhausting apparatus for 
priming the pumps, and hydraulic 
pump and motor for operating the 
heavy sluice-valves and penstocks, as 
shown in Figs. 1 and 2. 

The total discharge capacity, which 
is equally divided between the three 
main pumps, is 24,000 tons of water 
per hour, against an average head of 
twenty-two feet, the pumps in this case 
being Allen’s twin-parallel centrifugal 
type, a design which enables the di- 
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mensions of the machinery to be kept 
within reasonable limits, and is better 
adapted to the somewhat higher speeds 
of electrical driving, where large quan- 
tities of water have to be dealt with 
at moderate lifts. The suction and 
discharge branches of each of these 
pumps are forty-two inches in diam- 
eter, the discharge pipe being connect- 
ed by a breeches piece to the two sep- 
arate discharge outlets of the pump- 
casing. 

The pump casings are of cast iron 
throughout, divided on a horizontal 
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The electrical motors for these main 
pumps are direct coupled to the pump 
spindles. They are: designed to de- 
velop 400 brake horsepower when run- 
ning at about 352 to 392 revolutions 
per minute. They are also capable of 
developing an overload of twenty per 
cent for one hour, and 100 per cent 
momentarily. 

Close to the far side of the breeches 
piece from the pump is arranged the 
forty-two-ineh sluice-valve by which 
the discharge outlet from the pump 
can be completely closed. The sluices 
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FIG. 1.—SIDE ELEVATION OF DOCK INSTALLATION. 


plane through the shaft axis, the top 
half being easily removable for exam- 
ination or repair. The impellers are 
likewise of cast iron, and securely 
keyed to mild-steel spindles, which are 
provided with a half-coupling for bolt- 
ing to the end of the motor shaft, and 
carried in white-metal bearings of am- 
ple surface. Small connections are 
made from the discharge volute of the 
casing to the various main glands, to 
prevent the entry of air to the pump, 
with a consequently poor efficiency. 
Glass water-gauges are also fitted to 
show when the pump-casings are fully 
primed, prior to starting up. The 
weight of the whole of the pump is 
horne on massive feet, cast in one piece 
with the lower half and bearing on a 
massive conerete foundation. 


are arranged to lift vertically, and are 
operated by hydraulic power at a pres: 
sure of 750 pounds per square inch, the 
control valves for the hydraulic evlm- 
ders being placed at a convenient level 
on the side of the valve body. An ìn- 
dicator is provided so that the oper- 
ator can see at every instant the exact 
position of the sluice. 

The two drainage pumps, which are 
situated in a well about eleven feet be- 
low the level of the pump-room floor. 
shown in Fig. 3, are of the vertical- 
spindle centrifugal type, the casings 
and impellers being of cast iron, as 
above, and the spindle of mild steel. 
These have suction and discharge 
branches of twelve-inch diameter, and 
draw from a sump in the bottom 0! 
the main suction culvert, the lower 
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end of the suction pipes being fitted 
with non-return valves and strainers. 
These pumps are each capable of de- 
livering 2,500 gallons of water per 
minute against a head of sixty feet 
when running at a speed of 880 revo- 
lutions per minute, and are driven by 
vertical spindle motors of 120 brake 
horsepower each, the motors being sit- 
uated on the pump-room floor level, 
and direct coupled to the pump spin- 
dles by vertical shafting. 

To exhaust the air from the several 
pump-easings a two-throw air pump is 
provided, having barrels ten inches in 
diameter and a stroke of seven inches. 
This is driven through gearing from a 
six-brake-horsepower motor running 
at 1,150 revolutions per minute, the air 
pump making 230 revolutions per min- 
ute. 

The hydraulic pump is of the iirég: 


throw, horizontal, single-acting type, 
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FIG. 2—PLAN VIEW. 


with barrels 3.25 inches in diameter by 
twelve-inch stroke, driven through a 
double-reduetion gear by a fifty-brake- 
horsepower motor running at 705 rev- 
olutions per minute, the motor pinion 
being of raw hide. The capacity of 
this pump is fifty gallons of water per 
minute at 750 pounds pressure per 
square inch when making forty-six rev- 
olutions per minute. 

Liquid starters are provided for each 
of the three main pumps, the drainage 
pumps, and the hydraulic pump mo- 
tors; the whole plant being controlled 
from a switchboard having a raised 
platform in front, which commands a 
good view of the whole plant. 

——___$_o-»—_____— 

Electrice smelting of iron ore is being 
extensively adopted in Norway. Plants 
at Arendal, Notodden, Trondhjem and 
Hardanger are applying the new pro- 
cess. 
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Electrification of London, Brighton 
& South Coast Railway. 

The success attending the electrifi- 
cation of a portion of its suburban 
lines has resulted in a decision of the 
London, Brighton & South Coast Rail- 
way Company to electrify the whole 
system of 479 miles, one of the largest 
in England. It is expected that the 
electrice service will be in operation 
throughout the system by 1916. The 
cost of the project for the main line 
to Brighton alone, 45 miles, is estimat- 
ed at not less than $7,500,000, and it 
is said, will make Brighton virtually 
a suburb of London. About two years 
will be necessary for the preliminary 
surveys, and the actual completion of 
the work will require three more. When 
completed it will probably offer a serv- 
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failure; but thirteen months’ regular 
working has entirely justified its adop- 
tion. The distance between London 
Bridge and Victoria is 8.7 miles, and 
the trains accomplish the distance, in- 
cluding ten intermediate stops of 
twenty seconds each, in twenty-four 
minutes. The results obtained on the 
South London line were so satisfactory 
that the Brighton Company decided to 
extend the system from Battersea to 
Selhurst, and from Peckham Rye to 
the Crystal Palace, thus bringing the 
total length of route electrified to 23 
miles, which is equivalent to 62 miles 
of single track. 

The maximum drop in the earth-re- 
turn is limited by the Board of Trade 
to 20 volts. The system of distribu- 
tion and feeding was specially designed 
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FIG. 3.—-END ELEVATION. 


ice of forty or forty-five minutes be- 
tween London and Brighton. Single- 
phase operation will be used. 

The portion of the line between Lon- 
don and Victoria has been in operation 
for over a year, and fifteen miles addi- 
tional are now undergoing electrifica- 
tion. -An account of this work was 
given recently in a paper before the 
(British) Institution of Civil Engineers 
by Philip Dawson, consulting elec- 
trical engineer for the railroad, from 
which the following facts are taken. 

The single-phase alternating-current, 
with overhead conductors at a pressure 
of 6,700 volts and a frequeney of 25 
cycles per second, was adopted. The 
first electric train ran on January 17, 
1909, and the full public service was 
inaugurated on December 1, 1909. The 
selection of the single-phase svstem was 
at the time very severely criticised by 
and foredoomed to 


many engineers, 


to meet these requirements, and series 
booster-transformers were used, which 
have given excellent results, the return 
drop being well within the required 
limits. The current for operating the 
trains is furnished to the Brighton 
Railway Company by the London Elec- 
trie Supply Corporation from its pow- 
er station at Deptford. 

The rolling stock of the South Lon- 
don line comprises sixteen motor- 
coaches, each equipped with four 115- 
horsepower Winter-Eichburg compen- ` 
sated repulsion motors, and thirty-two 
trailer-cars, the trains being made up 
in units of two, three, or four coaches, 
as required. The rolling stock for the 
extension now nearing completion com- 
prises thirty motor-coaches, each 
equipped with four 100-horsepower 
Winter-Eichburg motors, and sixty 
trailer-coaches, the train units being 
composed of two, three, four, six, or 
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nine coaches. No trouble has been ex- 
perienced with the overhead conduc- 
tors owing to the flexibility of the de- 
sign employed, and the extensions are 
being constructed to exactly the same 
design as those originally gotten out 
for the South London line. The diam- 
eter of the trolley wire is one-half inch 
and it is supported by two catenary 
wires, by means of specially designed 
insulators of a type not hitherto used 
for railway work. 

The normal working height of the 
conductor is sixteen feet and the low- 
est position under certain low bridges 
is thirteen feet nine inches. Double 
insulation is used throughout, and the 
only type of insulation employed is 
porcelain. The underframes of the 
coaches consist of plate girders, and 
the carriages themselves are of a new 
type as regards this country, being 
fitted with side doors and having a 
passage-way between compartments. 

The motors have four poles and are 
fitted with six sets of brushes. The 
air gap of the motors is three millime- 
ters and the synchronous speed is 750 
revolutions per minute, although the 
motor is capable of developing 
torque at speeds higher’ than 
this. The gear ratio adopted, after 
the most careful calculations, as 
the most suitable for the service, 1s 
4.24 to 1. The actual current taken 
per motor at starting on the low-tension 
side is 210 amperes, with a power- 
factor of 29 per cent. Each motor-car 
is fitted with two main transformers, 
rated at 220 kilowatts each, one for 
each pair of motors. None of the high- 
tension circuits on the car are accessi- 
ble except when the collector-bows are 
lowered and when all the high-tension 
gear is earthed; the colloctor-bows are 
kept against the trolley wire with 
springs which are brought into opera- 
tion by means of a piston worked by 
compressed air. The contact surface is 
aluminum and easily renewable, one 
eontact-strip running 5,000 to 6,000 
miles' and taking practically all the 
wear; after thirteen months’ running 
no appreciable wear can be measured 
on the trolley wire. The pressure of 
the bow-strip against the trolley wire 
varies between eight and twelve 
pounds. The control of all the motors 
on the train is effeeted by means of 
contactors placed on each motor car 
and worked by a master-controller in 
every motorman’s compartment, onthe 
multiple-unit control system, in every 
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way similar to that in use with direct- 
current motors. 

The overhead conductor has inter- 
fered very little with the signaling 
system. 

The motors were tested very care- 
fully by the author at the maker’s 
works, and, in addition to the ordinary 
measurements, a test was made on a 
complete equipment rigged up as for 
service conditions, with an artificial 
load on the motor. As much as 180 
horsepower was repeatedly thrown sud- 
denly on and off without any tendency 
to ‘flash over. The largest starting 
torque measured was 1,847 pound-feet. 
A series of tests were made to show 
the heating of the motors under vary- 
ing loads, with the following results, 
the motors being run with open covers, 
the temperature rise not exceeding 75 
degrees centigrade. 

Time for Temperature to rise 


Load. 75 degrees Centigrade. 
Horsepower. (Minutes.) 
TST. Aes sue G Ea 17 
TAG Y ho TE E we ke Ee ee See 37 
1200 Yrsa eee ete ee Ose 46 
VS Besa toe eee bs aoe 64 
"D AEE A EE ara whe wd 110 
(E N Bid so E E eed das 11 
Bl: E E EEE N Continuous. 


For the trial runs a three-car train, 
consisting of two motors and one trail- 
er, was used, being loaded up to a total 
weight of 146 tons. It was run con- 
tinuously for twelve hours with twenty- 
second stops at each station, and cov- 
ered in this time a distance of 173.58 
miles, the average length of run being 
0.79 miles. At the conclusion of this 
run the maximum rise of temperature 
of any part of the electrical equipment 
was 66 degrees centigrade. During 
this test the following results were ob- 
tained: power-factor, 80.8 per cent; 
maximum current at starting, 126 am- 
peres; energy consumption, 73 watt- 
hours per ton-mile. After the train 
had run for some time, further tests 
were taken, which showed a consider- 
able improvement as regards energy 
consumption, 65.7 watt-hours per ton- 
mile for a schedule speed of 22 miles 
per hour, including twenty-second 
stops at each station, being obtained. 
The influence of a long run on the en- 
ergy consumption is shown by the fact 
that for a through non-stop trip from 
Victoria to London Bridge at an aver- 
age speed of thirty-seven miles per hour 
the energy consumption was 34.4 watt- 
hours per ton-mile, the maximum speed 
reached during the run being fifty 
miles per hour. 

Tests made to ascertain the efficiency 
between the high-tension bus-bars of 
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the power station and the trains showed 
that this was equal to 96.6 per cent, 
Calculations made from the results ob. 
tained during the running show that 
the efficiency of the system during con- 
troller notching is very high, the fig- 
ure for this being 67 per cent. 
The service on this railway is an ex- 
ceptionally heavy one, as shown by the 
fact that for the first year’s running 
the mileage per motor-coach owned, in- 
cluding all spares, as well as those un- 
dergoing the annual overhaul, averaged 
58,000 miles per annum. As regards 


. the maintenance of the electrical ap- 


paratus, the first thirteen months’ ex- 
perience shows no reason why the main. 
tenance of single-phase should be high- 
er than that for direct-current appar- 
atus. The system is certainly more 
economical than the direct-current sys- 
tem as regards energy consumption at 
the power station as well as regards 
first cost. Experience has shown it 
to be eminently suitable, not only for 
long-distance work, but particularly 
for working in and out of large ter- 
minal stations, with their necessarily 
complicated approaches, and for short- 
distance work, such as has had to be 
encountered on the South London line. 
—eo 


Single-Phase Railway in Lorraine. 
The electric railway which joins the 


small town of St. Avold, in German. 


Lorraine, to its railway station, has 
only a length of 1.5 miles but is inter- 
esting as an example of a monophase 
railway operated at fifty cycles. The 
track is almost throughout on a gra- 
dient of 50 in 1,000 (74 in 1,000 
maximum), and there is not much traf- 
fic. Current is obtained at 1.6 cents 
per kilowatt-hour at a colliery six 
miles distant. The overhead line is fed 
from two transformers with current at 
750 volts. There are two motor-cal” 
riages and trailers. The carriage 1S 
fitted with two sixty-horsepower mo- 
tors (6 poles) for 700 revolutions, each 
weighing about 2.5 tons, together with 
its toothed gearing. Current is taken 
up with a double-contact rod. 
— e 


Proposed Industrial Power Plant. 

The W. H. McElwain Company- 
which operates a number of factories 
in Manchester, N. H., will, in the near 
future, construct an electric generating 
station of sufficient capacity to operat” 
all of the company’s shops. The cost 
is estimated at $250,000. 
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FINANCIAL REPORTS OF ELEC. 
TRICAL COMPANIES, 


ELECTRIC STORAGE BATTERY COMPANY. 

The Electric Storage Battery Com- 
pany has issued its annual report for 
the year ended December 31,1910. The 
income account compares as follows: 


1910. 1909. 
tGross sales ..........00.00. $1,314,223 $1,218,483 
Operating expenses ......... 442,650 . 384,021 

Bb eea ee ee tae eee 871,572 834,461 
Other income ............... 248,440 99,030 
Total income* ............ 1,120,012 933,492 
Dividends ......-...cccueeees 649,964 528,092 
Surplus bis sere Saw conale des 470,048 405,398 
Previous surplus ........... 2,358,816 2,003,678 
Total surplus ............. 2,828,864 2,409,076 
Adjustment, debit........... 56,923 50,260 
2,771,942 2,358,816 


Profit and loss surplus.... 
tLess cost of manufacture and purchase and 


expenses incident thereto. 
*Equal to 6.22 per cent on $18,000,000 capital 


Stock ($185,400 preferred) as compared with 5.18 
per cent earned on same stock in previous year. 

tIncludes $1,940,000 depreciation Electric, Ve- 
hicle Securities, less $223,450 increment from ap- 
praisement of factory above book valuation, etc. 


AMERICAN LIGHT & TRACTION. 

The report of the American Light & 

Traction Company for the month of 

February and two months ended Febru- 
ary 28 compares as follows: 


1911. 1910. 
February gross ............ $ 358,908 $ 311,549 
Expenses ....... cc cee cae c eee 8,942 9,285 
Februury net ............ 349,966 302,264 
Two months’ gross ........ 760,233 690,824 
Expenses ........ 00. cc cc eee 18,684 17,786 
Two months’ net ......... 741,549 673,038 


WESTERN ELECTRIC COMPANY. 
The Western Electric Company has 
issued its report for the thirteen 
months ended December 31, 1910, on 
account of changing its fiscal year, 
which formerly ended on November 30. 
The income account compares with the 
twelve months ended November 30, 
1909, as follows: 


$1910. 1909. 
Gross sales ............... $68,375,150 $45,575,000 
Other income ............ 486,305 sasesana 
Total income ........... 68,861,455 45,575,000 
Manufacturing costs, ex- 
penses, etc. .......... 63,442,286 43,206,000 
Net earnings ........... 5,419,169 2,369,000 
Interest charges ......... 884,893 280,000 
Balance for dividends.. *4,534 276 2,089,000 
Dividends .............. 1,700,000 1,200,000 
Carried to reserves..... ee 1,150,000  ciraevns 
Surplus 5 scan a8 dere aicas 1,684,276 889,000 


* Equal to 30.2 per cent on $15,000,060 capital 
stock as compared with 13.9 per cent earned on 


same stock previous year. 
t Thirteen months ended December $1. 


President Thayer says in part: 

‘‘The fiscal year which has hereto- 
fore ended November 30 has been 
changed to December 31 to meet the 
requirements of the Federal corpora- 


Results shown in the re- 
thirteen 


twelve 


tion tax law. 
port are, therefore, for 
months, as compared with 
months for 1909, 

‘There have heen no increases in 
prices during the year, as might have 
heen justified bv increased cost of la- 
hor and material. 

“For the thirteen months. orders re- 
eeived in America were 896,000, eom- 


pared with 695,000 in 1909, an increase 
of nineteen per cent and the value of 
an order for 1910 was $72 compared 
with $62 for 1909. 

‘ Additional buildings authorized 
during 1909-10 and now in use aggre- 
gate 235,000 square feet for floor space. 
Manufacturing plants have been 
worked to full capacity during the 
year. For 1911 additions at Hawthorne 
have been authorized amounting to $1,- 
000,000. 

“During the year the company sold 
its Clinton street and Polk street prop- 
erties in Chicago for $3,247,204. These 
properties were carried on the books 
at $2,759,971. The profit of $487,252 
has been carried to reserves. 

‘On January 1, 1911, the number of 
employes was 23,464 compared with 
17,835 December 1, 1909. 

‘‘Total current assets, including sun- 
dry investments less all liabilities ex- 
cept first mortgage bonds, on January 
1, 1911, were $42,695,123.” 


CHICAGO CITY RAILWAY COMPANY. 
The Chicago City Railway Company 
has issued its pamphlet report for the 
vear ended January 31, 1911. The in- 
come account compares with the twelve 
months ended January 31, 1910, the 
thirteen months ended January 3l, 


1909, as follows: 


r——Twelve Months Ending—~ 


Jan. 31, Jan. 31, Jan. 31, 
1911. 1910. 1909. 
Pass. rev. ...... $ 9,762,275 $8,735,705 $8,979,735 
Other rev....... 343,169 ,343 216,047 
Total rev..... 10,105,444 9,094,047 9,195,782 
*Expenses ...... 8,596,509 8,230,734 8,169,494 
Net op. rev... 1,508,935 863,313 1,026,288 
City 55% ....... 829,914 474,823 564,458 
Co. 49% a6 ic kcnwe 679,021 388,490 461,830 
Int. on capl..... 1,994,939 1,864,901 1,732,446 
Inc. from op.... 2,678,960 2,253,392 2,194,276 
Total ine. ...... 3,118,140 2,809,107 2,849,482 
Other inc. ...... 439,180 555,714 655,206 
Int. on bds...... 1,127,708 1,110,666 849,739 
Net inc. ...... 1,895,432 1,698,440 1,999,743 
Dividends ...... 1,800,000 1,080,000 1,620,000 
Surplus ....... 185,432 618,440 379,743 
% of net to 
stock ......... 11.03 9.44 11.11 
taxes and renewals of 


*Operating expenses, 
combined systems, interest on capital invest- 


ments of Chicago City Railway, and net earn- 
ings of Southern Street Railway. 


President T. E. Mitten says: The 
completion of work required during 
the rehabilitation period ended April 
15, 1910, has been accomplished. 

Adequate provision being contained 
in the settlement ordinance, under 
which we are now operating, Insuring 
the establishment of reserves sufficient 
to effectually maintain the present 
physical excellence of the property, 


there remained, in the opinion of your, 


directors, no reason for longer conserv- 
ing the large treasury surplus, which 
as of January 31, 1910, exceeded the 


par value of the capital stock to the 
amount of $1,319,891. Distribution of 


711 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


a portion of this surplus has therefore 
been made during the year by the pay- 
ment of extra dividends, aggregating 
six per cent upon the capital stock. 

The following changes in the offici:l 
personnel of Chicago City Railway 
have been made: Ira N. Cobe suc- 
ceeds Mr. Spoor as chairman; Vice- 
President Hamilton, General Counsel 
Dusby and Harrison B. Riley succeed 
Edward Morris, E. A. Valentine and 
Honore Palmer, resigned. President 
Mitten was re-elected. 


HUDSON & MANHATTAN. 

The Hudson & Manhattan Railroad 

Company report for the month of 
February compares as follows: 


1911. 1910. 
Gross revenue, all sources..$ 362,271 $ 309,276 
Expenses and taxes........ 164,348 129,101 
Gross income ............. 197,923 180,175 
Interest on bonds outstand- 
DOB. Sas santa a aie eho ed wn a 226,436 243,165. 
Less interest chargeable to 
construction o.oo... .. 2... eee 50,469 T2227 
Balance .......cccceccceces 175,967 170,938 
Other charges .............. 22,107 17,630 
*Total deductions ........... 19,074 188,56% 
152 8,393 


Deficit 
*Being fixed charges applicable against that 


portion of the property employed in present op- 
erations. 


From July 1 to February 28, gross 
revenue amounted to $2,785,035; gross 
income, after expenses and taxes, 
$1,508,682, and deficit after charges, 


$53,329. 


KANSAS CITY RAILWAY & LIGHT 

The report of the Kansas City Rail- 

way & Light Company for the month of 

February and nine months ended Feb. 
ruary 28 compares as follows: 


1911. - 1910. 
February gross wo. cess, $ 599,951 $ 553,543 
Expenses ..,......cccscccuces 321,764 286.727 
February net .........ccc05 278,187 266,815 
Charges and tax........... 190,263 164,510 
February surplus .......... 87,924 102,005 
Nine months gross......... 5,770,148 6,389,159 
TON PONSCS > cen kd wed ertitce Beles 3.378.428 3,007,383 
Nine months net........... 2,391,719 2,231,775 
Charges and taxes.......... 1,701,578 1,543,564 


CITIES SERVICE COMPANY 
The Cities Service Company report 
for the five months ended February 28, 


compares as follows: 
Earnings on stocks of subsidiary com- 
AENT A A $427,803 


panies owned, etc. : 
FIXDONSCS 45 GA ncse oben soba as an aoa Came 10,911 
Net earnings ........ St Mae raha Re eee oe 417,819 
Preferred dividend ...........cccccecece 198,890 
Balance nerse na a e oe eS es 218,929 
Common dividend ........ cc. cece ence 57,916 
SUTPIUS: Saaie meere aa E Une eo kee Saas 161.013 


UNION ELECTRIC LIGHT & POWER 
The report of the Union Electric 
Light & Power Company, of St. Louis, 
Mo., for the year ended December 31, 
1910, compares as follows: 


1919. 199, 

Gross revenue oo... cc cece $3,371,520 23.055.614 
Operating expenses, taxes 

and reserve ...... cece eens 1,767,211 1,303,024 

Net revenueS asessensossoo 1.604.309 9 1,587,580 

Interest charges ..........4. 823.341 $34,204 

BST DIS oe asa sine acywte eae oe e780, 967 TAN, 376 

7.9 per cent on $9,885,000) eapital 


*iqual toa 
stock as compared with 7.38 per cent earned on 


same stock previous year. 
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New Electrical and Mechanical Apparatus and 


An Important Improvement to the 
Moore System of Lighting. 

Among the various systems of il- 
lumination which have been brought 
to the attention of engineers and which 
have been persistently developed for 
the last few years, the Moore vacuum- 
tube system of electric illumination 
holds a rather unique place. Ordinarily 
the Moore system of lighting has been 
referred to as that system which has 
employed units of larger dimensions 
than any other system of electric light- 
ing. In fact, some of the Moore light 


. tubes in commercial operation are 240 


feet in length and the installation of 
tubes of these dimensions necessarily 
means special construction upon the 
premises, special auxiliary apparatus, 
and workmen familiar with the system. 
As the methods of installing this sys- 
tem have become simplified the field of 
operation has been enlarged. However, 
until the most recent improvement, 
which is now announced, it has been 
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column of the tube. and this valve was 
of such a nature that in the event of 
the valve being turned upside down it 


FIG. 1.—TYPE "D-8" MOORE LIGHT. 


would permit air or other gases to leak 
into the tube in such quantities as to 
vitiate the vacuum of the tube. When 
this happened the lamp could not be 


Vily OF BACK OF WINDOW AND TRANSFOSMER 
COMERS REMOVED 


WITH ITS TRANSFORMER 


FIG. 2.—DIAGRAMMATIC VIEW OF NEW MOORE LIGHT. 


impracticable to build the Moore sys- 
tem of illumination as a self-contained 
apparatus for shipment to any destina- 
tion. One of the features of the Moore 
system requires a valve for feeding va- 
rious gases automatically to the gas 


' operated until the vacuum had again 


been raised by means of a vacuum 
pump to the point where the necessary 
low pressure for permitting the elec- 
tric discharge to easily pass through 
Was secured. 


A recent improvement in the Moore 
light is the type ‘‘D-8’’ apparatus 
shown in Fig. 1, which has been de 
signed for localizing the distribution 
of light. One of the principal claims 
of the Moore light is its unique value 
for color matching and in order to sub- 
stantially duplicate the natural win- 
dow lighting this Moore window light 
was developed. The upper portion of 
the apparatus is about the size of an 
ordinary dress-suitease and contains 
a Moore light tube within a rectan- 
gular sheet metal ease. This case, as 
is shown in the diagram, is easily de- 
tachable from the transformer upon 
which it rests. 

Fig. 2 shows the same apparatus 
with the back cover removed and also 
illustrates the method of connecting 
the two parts together. In Fig. 2 at 
the center there will be noticed the 
gas-feeding valve. The cylinder to the 
right of the feed valve is the CO, gas 
generator, which is also automatic as 


FIG. 3.—FEED VALVE. 


it gencrates an extremely small qual 
tity of gas only at the moment when" 
is required. On each side may be seen 
the electrodes of the light tube which 
is in front of its reflector. The simple 
electrie circuits and connections sho" 
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that the feed magnet coil is connected 
in series with the service side of the 
transformer. 

Fig. 3 illustrates the ordinary form 
of feed valve. A solenoid acts on a 
small iron core within the glass tube. 
When this core is raised magnetically 
from the pool of mercury in which ıt 
rests, the tip end of a small carbon 
plug is exposed above the surface of 
the mercury so that the carbon-diox- 
ide gas which the light tube requires 
can permeate downward through the 
pores of the carbon plug. The plug, 
however, is not porous enough to allow 
the mercary to pass. Thus the gas 
finds its way into the lighting tube. im- 
mediately after a very small quantity 
of the gas has passed through the plug 
the resistance of the gas column 
changes and the pull on the solenoid 
changing proportionately allows the 


FIG. 4.—MODIFIED FORM OF FEED VALVE. 


iron core to sink into the mercury pool, 
raising the level of the mercury above 
the carbon pit, and insulating the car- 
bon plug against any further passage 
The valve shown in Fig. 3 is 
so designed that it makes no difference 
what the position of this feed valve 
may be, as until acted upon magnet- 
ically the carbon feed-plug is always 
completely immersed. When this is in 
its normal vertical position and its 
plunger is magnetically raised, the au- 
tomatic gas-feeding functions are per- 
fect. Above the iron core is a rubber 
stopper, at the center- of which is 
placed a porous plug. This rubber 
stopper is far enough above the iron 
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plunger to permit of a normal feeding 
movement. The diameter of the mer- 
cury chamber has been enlarged over 
that of the iron core diameter, so that 
when inverted there is sufficient mer- 
cury available to fill the space above 
the core or plunger, and continuously 
submerge the carbon feed plug. Above 
the rubber stopper is placed the iron 
wire core which is held immovable by 
another rubber stopper above it. This 
stopper has a hollow center so that once 
the gas has entered the top of the main 
gas valve tube it easily finds its way 
to the lighting tube. 


FIG. 5.—TYPICAL TUBE ARRANGEMENT. 


Fig. 4 shows a modification of this 
valve which makes unnecessary the 
threading of the glass tube through the 
solenoid. This improvement makes 
available an absolutely independent 
Moore light vacuum tube. This form 
of feed-valve is entirely separable from 
the magnetic apparatus. An example 
of a tube arranged in this fashion is 
shown in Fig. 5. Numerous modifica- 
tions, however, of this important prin- 
cipal are available so that complete 
shippable vacuum tubes immediately 
suggest themselves and the field of 
usefulness of the Moore light is thus 


greatly increased. 
The apparatus as shown in Fig. 1 is 
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suitable for installations in die shops, 
mills, etc., but to supply the demand of 
the retail business, particularly for a 
light suitable for color matching, the 
apparatus illustrated in Fig. 6 has been 
developed. Here another change has 
been made in designing the apparatus 
to hang pendant from the coiling in a 
manner similar in all respects to the 
way in which are lamps are usually 
supported. This form of apparatus is 
applicable to a large number of indus- 
tries, notably to the dry-goods trade. 
<9 
New Chicago Store of Metropolitan 
Electrical Supply Company. 

The Metropolitan Electrical Supply 

Company, of 180 West Lake street, 


FIG. 6.—ASSEMBLED FIXTURE. 


Chicago, has opened a new branch store 
at 62 East Jackson Boulevard, in the 
Wellington Hotel Building. This store 
was opened in response to the demand 
for a retail store handling electrical 
goods on the east side of the ‘‘loop 
district,’’ practically all other stores 
being segregated in a district on the 
west side. 

‘‘Everything electrical’’ is the slo- 
gan of this company, and accordingly 
the new store is stocked to supply all 
needs in the electrical industry. 

The Jackson Boulevard branch is in 
charge of William Parritt, Jr., who was 
associated with E. Baggott Company 
for twenty-four years. 
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Switchboard Wattmeters. 

A new form of electrodynamometer 
wattmeter has recently been brought 
out by the Weston Electrical Instru- 
ment Company, which announces that 
the instruments of this new type em- 
body the results of exhaustive inves- 
tigations which have extended through- 
out a period of many years. Indeed, 
the construction bears much evidence 
of this original work and every detail 
appears to have been given the most 
eareful study. . 

It is impossible in the space here 
available to give more than the brief- 
est description of the construction, 
touching upon a few of the many novel 
constructive features and some of the 
unique operative characteristics. 

These wattmeters are made in two 
models and forty-one ranges. One 
model is intended for single-phase and 
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FIG. 1.—SINGLE-PHASE WATTMETER. 


direct-current work, and the other is 
for polyphase work. The single-phase 
wattmeter is mounted either in full- 
front or full-flush-type cases, while the 
polyphase wattmeter in addition to 
these two styles is also mounted in a 
semi-flush type case which is so pro- 
portioned as to bring the face of the 
instrument in the same plane with the 
fronts of other Weston switchboard in- 
struments in the new alternating-cur- 
rent group. 

The general construction and ar- 
rangement of the parts may be seen 
in Figs. 3 and 4, which show the work- 
ing parts of a single-phase and a three- 
phase wattmeter respectively. The en- 
tire working system is self-contained, 
being mounted on a single base which 
is secured to the back of the case. By 
removing two stud bolts the complete 
movement can be taken out without 
removing the instrument from the 
board or disturbing the switchboard 


connections. The construction is ex- 
tremely neat, simple and accessible. 
Supports made of a special high- 
strength, high-resistivity alloy carry 
the field coils and the upper jewel. 
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FIG. 2.—SEMI-FLUSH POLYPHASE WATT- 
METER. 


These supports are so designed as to 
reduce eddy currents to a negligible 
quantity. Tests at frequencies as high 


as 900 cycles per second failed to show’ 


errors greater than one per cent even 
at low power-factors. 

The field coils are maintained in 
coaxial position by internal flanges, 
and in accurate alinement by the coil 
supports themselves, which are rolled 
to gauge for this purpose. 

The movable coil is circular in form. 
It is wound to gauge with silk-covered 
special-alloy wire. While winding, the 
coil is spread at diametral points and 
afterward fitted with tiny curved 
plates provided with a hole that ex- 
actly fits the staff on which the coil 


FIG. 3.—INTERIOR OF SINGLE-PHASE 
WATTMETER. 


is mounted. The completed coil is 
treated with a special cement which 
makes it self-supporting and gives it 
astonishing rigidity. In order to locate 
the coil in a definite and permanent po- 
sition with reference to the rest of the 
system, tiny pins pass through the staff 
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and engage ears on the curved plates 
mentioned in the preceding paragraph. 

By properly choosing the proportions 
and relative positions of the field coils 
and the movable coil a uniform-scak 
characteristic has been attained ip 
every instrument of this complete line 
This is quite an achievement, sine 
these are the first switchboard watt. 
meters of this type to have a propor. 
tional scale. <A proportional or uni 
form scale facilitates the reading oi 
the load from a distance, which is of 
great importance in switchboard work 

One of the most important operative 
characteristics claimed for these watt. 
meters is their ability to indicate rap- 
idly fluctuating loads with substan: 
tially the same accuracy as they d 
steady loads. The possession of this 
characteristic is partly due to the gen 
eral excellence of design, which give 
a high ratio of torque to weight with: 
very low weigltt of movable system 
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FIG. 4.—INTERIOR OF POLYPHASE WATT- 
METER. 


and a small moment of inertia. ani 
partly to a highly perfected a 
damper. 

The makers claim that in the pre 
ent construction they have attained | 
theoretically and practically peri?" 
damper, and, in fact. the results se? 
to warrant that characterization of th 
new device. The damping effet ” 
exactly the same at all parts of th 
scale, namely: just enough overswit 
to demonstrate the absence of frictiet 

The damper consists of two symmë 
rically mounted vanes inclosed ” 
chambers, which are cast in one pier 
with the base. The vanes are made 
an exceedingly light alloy sheet T 
fened by ribs stamped into the po 
and by turning over the edges. mM 
are mounted as close as possible t° iM 
axis and are made to fit accurately " 
walls of the chambers. These chat 
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the board without danger of ground- 
ing. Being conductively connected to 
the case they also serve as ground ter- 
minal. Meters of ranges above twenty 
amperes have terminals large enough 
to serve directly as fastening bolts and 
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the seals or removing the instrument 
from the board. By means of this sim- 
ple device spring sag, caused by shocks 


during transportation, can be remedied 


e meedipe walls, which facilitate assembly with 
sing ‘he small clearance. Each chamber (see 
7 Figs. 5 and 6), is closed with an air- 
tight cover, the only opening to the 
outside being a very small arc-shaped 
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slot which provides clear space for the 
movement of the arm that carries the 
vane. The leakage to and from the 
outside through this space is useless 
leakage, since it tends to prevent com- 
pression and rarefaction of the air and 
thus to destroy the effectiveness of the 
damper. By making this useless leak- 
age very small in comparison with the 
useful leakage directly around the 
edges of the vane, the damping effect 
is brought directly under control of the 
designer, who can get any desired de- 
gree of damping simply by suitably di- 
mensioning the clearance space. This 


construction is a marvel of accuracy 
and delicacy and yet it is amply strong 
to stand any kind of service. 

Another distinctive feature of these 


FIG. 5.—MOVABLE SYSTEM, SINGLE-PHASE 
WATTMETER. 


hew instruments is the pointer, which 
has been given the form of a triangular 
truss. After conducting a long series 
of experiments the maker states that 
it was found that this construction was 
best suited for indicating instruments 
on alternating-current circuits, as it 
enables the construction of a pointer 
which has an extremely high period of 
vibration and yet keeps the weight and 
moment of inertia at very low values. 
The entire movable system shown in 
Fig. 7 weighs only 1.83 grams. The 
natural period of the trussed pointer is 
so high that it will not be set in reso- 
nant vibration at any commerciai fre- 
quency between 15 and 900 cycles per 
second. 

An innovation which should be wel- 
comed by the user is a provision for ad- 
justing the pointer to its zero position 
from the outside of the ease. This is 
accomplished by a deviee which en- 
gages one of the spring abutments and 
can be manipulated with a screw driv- 
er, from the front without breaking 


FIG. 6.—MOVABLE SYSTEM, POLY PHASE 
WATTMETER. 


by anyone in a few seconds time. Fur- 
thermore, this adjusting mechanism is 
so constructed that it is impossible to 
damage the instrument by any acci- 
dental or wanton misuse of it. 

Another improvement which 
tates the proper installation of: the in- 
strument is embodied in the construc- 
tion of the terminals. In none of the 
full-front type instruments is it neces- 
saray to drill more holes through the 
board than there are terminals. Ter- 
minals up to twenty amperes current- 
carrying capacity are surrounded by 
wrought-iron sleeves which are thread- 
ed and provided with nuts for fasten- 


facili- 


FIG. 8.—COIL SUPPORTS, POLYPHASE 
WATTMETER. 


ing the meter to the board. These 
sleeves also serve to protect the ter- 
minals and enable them to pass directly 
through the structural steel work of 


the sleeves are not necessary in these 
Sizes. 

The polyphase wattmeters consist of 
two specially designed single-phase 
movements which are mechanically 
coupled to the same staff and pointer. 
The construction is clearly shown in 
Figs. 4, 6 and 8. 

The accuracy claimed for these watt- 
meters is extremely unusual. Their in- 
dications are guaranteed to be correct 
within one per cent, independent of 
changes in frequency from 15 to 900 
cycles per second: from variations in 
temperature from fifty degrees Fahren- 
heit to fifty degrees above normal; of 
power-factor fluctuations between 0.50 
lag and 0.50 lead, and of wave-form 
variations encountered in ordinary 


FIG. 7.—COIL SUPPORT9Y, SINGLE-PHASE 
WATTMETER. 


commercial practice. 

These instruments are equally aceu- 
rate on direct-current circuits and al- 
ternating-current circuits without 
change in calibration or reversal of the 


leads. 
—eoe- — 
The Ideal Electric Vehicle Company of 
Chicago. 

The name of the company manufac- 
turing the Ideal electric vehicle was 
recently changed from ‘‘Ideal Electric 
Company’’ to ‘‘The Ideal Electric Ve- 
hicle Company,’’ and the capitalization 
was at the same time increased to $250,- 
000. The company is also moving into 
a new two-story building at 308 East 
Huron Street. 

Officers of The Ideal Electric Vehicle 
Company are as follows: president, 
Bruce Borland; vice-president, Uri B. 
Grannis; second vice-president, Chaun- 
cey B. Borland; treasurer, Cyrus H. 
Adams, Jr., and secretary, Mark S. 


Willing. 
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New Large-Capacity Time Switch. 

The large capacity time-switch, just 
brought out by the Hartford Time 
Switch Company, of 97 Warren Street, 
New York, is of more than usual inter- 
est in that it is designed to handle cur- 
rent up to 300 amperes by a new mech- 
anism which entirely eliminates the dif- 
ficulties heretofore encountered. 

In the Hartford large-capacity 
switch, a standard switch of the size 
approved by the Underwriters for the 
rated capacity, is used, and this is oper- 
ated by a simple and rugged mechan- 
ism whieh has the great advantage of 
making an ‘‘instantaneous' break’’ 
without shock or jar and at the same 
time being absolutely infallible in its 
operation. One of the greatest dangers 
with many forms of apparatus of this 
type is that if allowed to run down, 
they would have a tendency to stop 
with the switch partly opened or part- 
ly closed, just sufficient to permit of 
continuous arcing, resulting in the de- 
struction of the switch and serious fire 
risk. No automatic time switch, using 
a reciprocating type of switch, opera- 
ted directly from a coiled spring, can 
provide against this contingency if the 
spring is accidentally allowed to run 
down. In the Hartford large-capacity 
switch, this is prevented by an entirely 
new construction, in which a flat-leaf 
spring affords the power for the recip- 
rocating action of the knife switch. 
The spring is never under ten- 
sion except for a few seconds at the 
actual time of opening or closing the 
switch and its operation is so controlled 
that the switch can never he released 
from its locked-closed or locked-open 
position until the spring has exerted 
the necessary pressure to complete the 
eycle. A powerful spring motor fur- 
nishes the means of operating this leaf 
spring, and while it is possible for the 
spring motor to run down, if neglected 
or forgotten, it is never possible for it 
to effect. the positive action of the knife 
switch, which will remain in either one 
of its locked positions until properly 
released. A high-grade Seth Thomas 
eight-day clock movement, entirely 
separate from the spring motor, affords 
accurate control-of the desired periods 
of opening or closing the switch at pre- 
determined hours, and as the entire 
mechanism is inclosed in a solid cast- 
iron case with rubber-gasketted door, 
making it entirely waterproof, it is 
claimed by the makers that if the mech- 
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anism is oiled once a week, it will oper- 
ate indefinitely without other attention 
than that of winding once per week. 
The switch is made in the same large 
range of types as the well known Hart- 
ford time switch which has been on the 
market for many years in smaller ca- 
pacities and can be had in forms which 
permit of four operations daily, elimin- 
ating the Sunday operation, controlling 
two-rate meter service, ete., as well as 
the standard type which gives two op- 
erations daily, including Sunday. By 
a slight modification, this type of large 
capacity switch is also furnished to op- 
erate high-tension currents up to and 
including 2500 volts, making and 
breaking the current in an oil chamber, 
this type taking the place of much 
more expensive and complicated ap- 
paratus designed for the same purpose. 
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The manufacturer states that this 
switch is the result of many years con- 
tinuous experience in making the Hart- 
ford time switch. This large-capacity 
switch was announced several months 
ago and a few of these switches in daily 
actual service on tests for over a year, 
have shown the way to such few refine- 
ments as hard usage could suggest. Its 
simple and positive mechanism, free 
from delicate adjustments, its rugged 
construction, combined with a quality 
of workmanship, and its absolute cer- 
tainty of operation, certainly leave 
nothing to be desired. 
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Electric Smelting of Copper Ore. 


A new method of electric smelting is ` 


being applied to copper ores in Norway, 
and the first consignment of twenty- 
five tons of the metal has been exported. 
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A New Molded Insulator. 
So many new insulating materials 
have been recently introduced claim. 


ing heat-resisting qualities that to the 


uninitiated there would seem to be lit. 
tle room for improvement along thes 
lines. To users, however, it is well 
known that while there are a number 
of excellent heat-proof materials on the 
market there are few which have been 
sufficiently developed beyond the ex. 
perimental stage to insure uniform and 
continuous production. 

It 1s, therefore, of interest to learn 
that Emile Hemming, chemist of the 
Hemming Manufacturing Company, 
and the inventor of its well-known 
‘‘Gummon”’ and ‘‘Hemit’’ molded in- 
sulating materials, has, after a long se 
ries of experiments and careful tests, 
succeeded in producing a new material 
which, it is claimed, possesses great 
dielectric and tensile strength and all 
of the elasticity and resiliency of the 
older forms of shellac compounds, 
which it is designed to replace owing 
to its heat-resisting qualities. ‘‘Tegit,” 
as this new material has been named, 
its makers claim, is not affected by 
temperatures up to 600 degrees Fahr- 
enheit, and is absolutely waterproof. 
not warping or cracking when subject- 
ed to climatic changes. 

It is further claimed for ‘‘Tegit” 
that it has been successfully produced 
for some time and is being placed on 
the market only after the manufactur- 
ing process has been perfected to 4 
point insuring a standard reliable 
product. 

While ‘‘Tegit’’ is designed to meet 
conditions for which ‘‘Gummon’’ or 
‘‘Hemit’’ may not be entirely suited, 
it will not replace these materials for 
the many purposes for which their pre- 
eminent characteristics make them de- 
sirable. 

The Hemming Manufacturing Com- 
pany, of Garfield, New Jersey, are the 
manufacturers of this new product. 

—— ee 
Storage Battery in Car Test in Phils 
delphia. . 

A test of a street car equipped with 
Edison nickel-iron storage battery ** 
made in Philadelphia a short time 4° 
and was successful from every point 
of view. The new vehice loaded with 
iron corresponding to the weight of 
thirty-five passengers made a Tov? 
trip, with stops, starts and reverses o: 
one of the city’s longest street-ca! 


routes. 
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New Wesco Fan. 

The ‘‘Weseo’’ 1911 model eight-inch 
fan for alternating current is an entire- 
ly new model of exceptionally attract- 
ive appearance and operating qualities. 

This new fan is an induction type 
without brushes or commutator. The 
only wearing parts of this motor are 
the bearings, which are provided with 
self-feeding wick oil cups. | 

This new fan is light and readily 
portable, weighing but seven pounds 
net and about twelve pounds packed 
for shipment. However, strength has 
not been sacrificed to diminish the 
weight of the motor. The shaft, bear- 
ings and all parts subject to wear or 
strain have been carefully designed to 
meet all requirements of severe service 
conditions. Great care and accuracy 
of manufacture make this motor a most 
efficient and satisfactory one. 

The motor frame and base are of 
drawn brass, and the fan blades, body 
and base are furnished in highly orna- 
mental brushed brass, satin finish. The 
trimmings of the motor are black, com- 
bining in a very pleasing manner with 
the satin-finish brass of the body and 
base. The guard is of the double-ring 
type, fully protecting the ends of the 
blades. It is made entirely of brass 
without soldered joints, and is dipped 
and lacquered. A four-point switch 
giving three running speeds is con- 
cealed in the base of the fan, operated 
by a lever projecting conveniently, 
with definite stops at the ‘‘On’’ and 
“‘Off’’ positions, so that there is no 


WESCO 1911 FAN. 


danger of leaving current on the fan 
unintentionally. Exceptionally good 
speed regulation is a feature of this new 
motor, the speeds being approximately 
1,600, 1,400 and 1,250 revolutions per 
minute, respectively. 

The base is of the hinge type, per- 
mitting adjustment as a desk or brack- 
et fan and giving the trunnion effect 
by permitting the blades to be tilted 
upward or depressed as desired. 

While throwing a strong breeze, this 
new ‘‘Wesco’’ fan requires but twenty- 
five watts on the fast speed, twenty 
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watts on the medium speed and fifteen 
watts on the slow speed. 

‘“Weseo’’ eight-inch induction fans 
are made for sixty cycles, any voltage 
100 to 125 volts, but are not made for 
other frequencies or voltages higher 
than 125 volts. 

—<6-2- 
Trolley-Wire Splicer. 

A trolley-wire splicer that can be 
used without bending tools or wrenches 
is illustrated in Fig. 1. It is manufac- 
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FIG. 1—TROLLEY-WIRE SPLICER, 


tured by the Westinghouse Electric & 
Manufacturing Company and known as 
the Cleveland type. 

The distinctive feature of the splicer 
is the method of securing the wire. A 
tapered and slotted chuck, as shown in 
Fig. 2, fits snugly around the wire. The 
chuck is threaded on the inside, and 
when inserted in the tapered hole in 
the splicer, firmly grips the wire. The 
greater tension there is on the wire the 
firmer the grip becomes, and it is im- 
possible to pull the wire out of the 
splicer. The chuck is easily removed 
when it is desired to take up slack. 

The body of the splicer is twenty 
inches long and the metal is so dis- 
tributed that there is no danger of fail- 
ure. The boss shown in the illustra- 
tion is detachable so that it can be re- 


FIG. 2.—TAPERED SLEEVE. 
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moved if suspension is not required. 
The approaches are so proportioned 
that smooth under-running is obtained. 
—— 
Large Power Plant Proposed. 

As part of its great electrification 
project for eastern Pennsylvania, the 
Lehigh Coal & Navigation Company 
will build a $10,000,000 power plant, 
one of the largest in the country. It 
is proposed to make electricity at the 
mouth of the mines and transmit it 
over high-tension lines to cities and 
towns many miles distant. 
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Improved Type of Shunted Direct- 
Current Watt-Hour Meter. 

The increasing importance of econ- 
omy in switchboard space, especially 
in the larger stations, has created a 
demand for large capacity meters 
which can be installed in close prox- 
imity to each other. The shunted type 
of meter is especially suitable for this 
class of service in that the meter itself 
can be made of smaller dimensions than 
is possible with the series type of me- 
ter, in which all the current to be meas- 
ured has to be passed through the me- 
ter itself. With the shunted principle 
the main series shunt can be located 
at any desired point. : 

The Sangamo Electric Company has 
long employed the shunted principle in 
its direct-current meters and has fur- 
ther improved their construction by 
the addition of a large cireular dial 
having a fast-moving pointer in addi- 
tion to the regular four-dial register. 

The Sangamo meter is known as the 
‘‘mereury-motor type” because in it 
mercury is employed to form the elec- 
trical contact in place of brushes as 
used on the commutator type of meter. 
The shunted principle of operation is 
especially valuable in meters intended 
for use on high-capacity direct-current 
switchboards where it is desirable to 
employ watt-hour meters, graphic re- 
corders and indicating ammeters. 
These three meters can be operated 
from a single Sangamo shunt, thus ef- 
feeting a saving which in many eases, 


SANGAMO SHUNTED WATT-HOUR METER. 


such as on a.10,00U0-ampere circuit, will 
amount to several hundred dollars on a 
single installation. In addition to the 
economy secured by this method of 
metering, it is also very desirable in 
that the meters can be quickly and eas- 
ily checked without interrupting the 


main circuit. 
—e e 


Chicago is said to have more .private 
residences wired for the use of elec- 
tric-light service, and its attendant con- 
veniences and appliances than any oth- 
er city in the world. . 
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Indirect Lighting in Hospitals. 

Many hospitals in which the indirect 
method of illumination has been em- 
ployed testify that this method reduces 
the amount of nervous and eye strain 
to which the patients are subjected at 
a time when they are least able to with- 
stand it. This means much when a 


INDIRECT LIGHTING IN HOSPITAL. 


lowered vitality calls for all of the 
nervous force to assist in overcoming 
a disease. 

In the accompanying illustration is 
shown a typical installation in a hos- 
pital ward made by the National X-Ray 
Reflector Company, Chicago, IH. 

—eo 
The Gem Lamp-Cord Adjuster. 

Utility and safety are the two prin- 
ciple characteristics of the Gem lamp- 
cord adjuster shown in the accompany- 
ing illustration. This adjuster is at- 
tached to the ceiling, entirely independ- 
ent of wiring, at any desirable point 
away from the rosette, directly above 
where the lamp is wanted. The lamp 


GEM LAMP-CORD ADJUSTER. 


‘cord is connected tə the adjuster by 


means of a strong cord at a suitable 
point, and it js wound around 
the adjuster dir wmn, inside of 
which a powerful spring is inelosed 
with an automatic release whieh pre- 
vents any possibility of breaking the 
spring.. At the point of connection to 
the lamp cord a porcelain insulator is 
used and a double loop of the cord is 


formed around this insulator in a way 
which prevents any wear of the insula- 
tion. 

The adjuster operates in a manner 
similar to a window shade and the 
lamp may instantly be raised or lower- 
ed to any desired point. Its use elim- 
inates the necessity of tying knots in 
the lamp cord or suspending it by 
means of a nail. 

The Gem lamp-cord adjuster is manu- 
factured by the Union Electric Manu- 
racturing Company, Milwaukee, Wis. 

——_—~-<-@—__ —- 

Machine for Making Dry Batteries. 

A patent was recently granted to Wil- 
lis E. Harmon, of Cleveland, O., and as- 
signed to the Nungesser Electric Com- 
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nails, etc., from the bed of the Missis- 
sippi River. The log sheet of the blast- 
furnace ore-dock superintendent of the 
Inland Steel Company shows a remark. 
able record for unloading an ore vessel 
made by two of this same Cutler-Ham. 
mer ‘‘ Mississippi Type’’ magnets. 

These two magnets in ten and one- 
half hours actual working time unload. 
ed 4,000,000 pounds of pig-iron ore 
from the hold of the steamer Erwin L. 
Fisher. This vessel docked at 7:15 a. 
m. and cleared at 7:20 p. m. the same 
day. The magnets were operated from 
7:35 in the morning until 6:35 p. m. 
(except for one-half hour at noon) 
maintaining an average lift per magnet 
of 3,427 pounds. 


e 


X 


LIFTING MAGNETS UNLOADING CARGO OF PIG IRON. 


pany, covering a machine for making 
dry batteries. The machine is quite an 
intricate one, as is indicated by the pat- 
ent containing 135 claims. The machine 
greatly simplifies the work of filling 
in the materials into the zinc cans. 
EEEN O EA E 
Ore-Boat Unloading Record Made by 
Lifting Magnets. 

The lifting magnet is coming into 
more general use each year. First ap- 
plications were restricted to steel 
plants but now foundries and many 
other industrial plants having magnetic 
materials, such as ore, castings, billets, 
scrap, ete., employ the lifting magnet. 
Less than a year ago the United States 
Steel Corporation used a magnet to 
recover a sunken cargo of steel wire, 


The photograph of the magnets 10 
operation show the awkward shapes 
and sizes of the ore which is difficult 
to handle except by magnets. The 
crane operator and men in the hold of 
the vessel are sheltered so that unload- 
ing can be accomplished regardless of 
weather conditions. The magnets used 
at this Indiana Harbor dock are Cut- 
ler-Hammer standard sixty-two-ineh 


size cireular magnets. 
———__—_>-- 


Wireless on Whaling Boats. 
The whaling steamers Tyce. Jt. 
Fearless and Resolute, owned by the 
Tyee Company of Seattle, Wash., are 
to be equipped with wireless telegraph 
apparatus. These will be the first 
whaling steamers to have wireless. 


Vol. A 


‘etl of th 
inet of 
“tate y er 
V hots ae 


De df up 


ibe Cpls 


April 8, 1911 


Current Electrical News 


CANADA. 


(Special Correspondence.) 


OTTAWA, CAN., APRIL 1.—The management of the Montreal 
Light, Heat & Power Company announces a most progressive pol- 
icy of extensions and improvements for the year 1911. Business 
is rapidly increasing in all departments of the company’s lines, 
and in order to meet the heavy demands for electricity and gas, 
the directors have decided on an expenditure in the neighborhood 
of $1,000,000 to perfect the plant and service. 

A new concern, to be known as the New Brunswick Hydro- 
electric Power Company, is seeking incorporation for the purpose 
of developing the valuable water powers on the Lepreaux and 
Nagaguadavic rivers in the county of St. John, N. B.. The pro- 
moters believe they can successfully transmit power to the city 
of St. John and probably to St. Stephen, N. B., and Calais, Me. 

The Hydro-Electric Power Commission of Ontario will call 
for tenders for the material for some eight or ten miles of trans- 
mission lines from a point on the Severn River to the towns of 
Midland and Penetanguishene. The tenders will also include ma- 
terial for necessary transformer stations. The object is to sup- 
ply both the municipalities mentioned with hydroelectric power. 
Actual work of construction, both on the lines and the transformer 
stations, will be carried out by the Commission. It is hoped to 
be able to supply the towns with power by June 1. 

In the House of Commons here the ministry was asked what 
quantity of power had been developed at the Niagara Falls under 
the Canadian law permitting the development of power; how much 
of this power could lawfully be exported to the United States: 
what quantity was being so exported, and what quantity was un- 
der contract for export. In reply the Government stated that the 
total power developed at Niagara Falls was 272,000 horsepower. 
Of the total power developed on Canadian side, 153,921 horsepower 
might lawfully be exported to the United States. Of this amount, 
however, only, 72,628 horsepower was so exported during the last 
fiscal year. 

By an amendment of.the Ontario Hydro-Electric Power Com- 
mission Act, the way was paved for the supply of electric power 
to the farmers throughout the power zone in the province. By 
this amendment provision is made that any individual in a mu- 
nicipality, in which power is not being delivered, has only to notify 
the municipal council which must thereupon apply to the Com- 
mission for a supply of power. The Commission will then fur- 
nish an estimate of the maximum cost per horsepower and the 
cost of construction. The council must consider these at a special 
meeting, and, with the consent of the applicant or applicants, may 
then make a contract for power without submitting the matter 
to the ratepayers, issuing thirty-year debentures to pay for the 
plant, which must be repaid by the power users. 

The statement made by officials, that by the middle of April 
the Canadian Light & Power Company, of Montreal, will be in a 
position to generate from 8,000 to 10,000 horsepower, and that such 
amount of power is already contracted for, marks an_ interesting 
stage in the development of Canadian hydroelectric projects. While 
the idea of developing power from the disused Beauharnois Canal 


was entertained as early as 1902, by those who are identified with 


the Canadian Power enterprise, yet it was not till 1904, that the 
company was incorporated. The carrying out of the project has 
called for a large amount of capital and a still larger display of 
confidence on the part of the syndicate. The present development 
provides an initial installation of some 25,000 horsepower, pro- 
vision being made for increasing as required. The transmission 
line from the plant to the city of Montreal has been very substan- 
tially built, and the main receiving and distributing station will 
contain a large auxiliary steam plant as a provision against any 
possible interruption of the current generated by water power. 
The bill in regard to the license of the Manitoba Power Com- 
pany, which is seeking permission to operate in the province of 
Manitoba, has been granted by the Dominion Government, and 
very wide powers are given. Chief among the powers is the right 
to build and operate railway lines, hydroelectric plants, and all 
similar industries. In addition, {t may acquire the charters of 
other companies of a similar nature. It is definitely ‘understood 
that this company is prepared to take over the charters of several 
Manitoba companies in the carrying out of its plans. These in- 
clude the operation of a system of radial railways from several 
points in Manitoba, which will also be used as central distributing 
points for electrical energy to be used for commercial purposes. 
The first street cars in Western Ontario, to be operated by the 
municipally-owned power from Niagara Falls, were started out on 
March 27, from Preston, Ont., on the Preston-Berlin line, which 
is an auxiliary of the Canadian Pacific Railway. W. 


MEXICO. 


(Special Correspondence.) 


The Cia. Minera de Natividad y Anexas, one of the most active 
mining properties in the state of Oaxaca, located in the Sierra 
Juarez District, has recently purchased from the Cia. Ingeniera, 
Importadora y Contratista, S. A., a new hydroelectric plant of 1,000- 
horsepower capacity. The installation of this plant has been found 
necessary on account of the increasing output of the mine and for 
the proper milling and cyaniding of the ore to be handled. 

The mining company already has a power plant which was 
installed many years ago, but which was insufficient to meet the 
present demand, and so is now building a canal which will take 
the waters from the tail race of the old plant, and by using an avail- 
able head of about 170 meters. can develop the 1,000 horsepower. 

This new plant will comprise two 500-horsepower Pelton water 
wheels, which will be direct coupled to two 375-kilovolt-ampere 
Westinghouse alternating-current generators. The power house will 
also be equipped with two fifteen-kilowatt exciters, each of sufficient 
capacity to excite both generators; also a large switchboard for 
control of the machines and outgoing circuits. The transmission 
line will be in the vicinity of two miles at 2,400 volts, three-phase, 
and the power will be for motors in and about the mine and mill. 
This plant when completed will be one of the most modern in the 
country, and will be in full operation in a few months. 

Fr some time past there has been in process of construction 
in Monterey a magnificent hotel which will cost in the vicinity of 
$1,000,000 when ccmpleted, and will doubtless be the finest hotel 
in the Republic of Mexico. 

The owner of this hotel is Sr. Don Fernando Amcira and the 
engineer and architect is Sr. Don Gustavo Trevino. The furnish- 
ings and equipment of this hotel will correspond with the best on 
the continent and as a part of this equipment there will be installed 
an isolated electric plant to provide lighting and power for the 
building. A number of motors will be installed for running eleva- 
tors, pumps, and numerous other devices and the equipment for the 
lighting of the building will be most modern. 

she source of power will comprise two Westinghouse 100- 
kilowatt steam turbine outfits which will supply 250 volts with a 


three-wire arrangement for distribution. : 


COMMISSION NEWS FROM NEW YORK. 


(Special Correspondence.) 


Four existing electric lighting plants on Long Island came 
before the Public Service Commission, Second District, asking au- 
thority to merge into the Long Island Lighting Company. Oyster 
Bay and Amityville are now served by the Amityville Electric 
Light Company; the Sayville Electric Company supplies electric 
current in Sayville and the town of Islip; Northport and the town 
of Huntington receive electricity from the Northport Electric Light 
Company, and the Islip Electric Light Company intends to operate 
in Islip. This last named company has not begun the erection of 
its plant. 

The new company also asks authority to issue $300,000 in cap- 
ital stock, a first mortgage for $6,000,000, and issue at this time 
$370,000 in five per cent twenty-five year bonds under said mort- 
gage. . 

The Commission reserved decision on the petition. 

Attorney Frederick R. Swift appeared before the Commission 
on the petition of the Richfield Springs Electric Light & Power 
Company for authority to issue a mortgage for $100,000 and to issue 
now $50,000 in five per cent bonds to be secured by said mort- 


gage. 

With the petition of the Katonah Lighting Company for per- 
mission to exercise franchises in the towns of Poundridge and 
Lewisboro, Westchester County, it also asks authority to issue 
$45,000 in common capital stock to cover cost of building an addi- 
tional power house at Bedford Hilis. 

The hearing concerning the type of cars to be run on the lines 
of the street-car lines in Albany was continued. Sixteen-foot sinele- 
truck cars are in operation on some lines and the operating com- 
pany maintains that owing to financial difficulties it has been 
unable to make a change for the better. Alex Eckstrom. consulting 
engineer of the Delaware & Hudson Company, stated that besides 
some un-named considerations the only difficulty standing in the 
way of equipping the line with larger cars was one of expense. 
The taking of testimony Was concluded and the case held open. 

Henry Hemmens, counsel for the New York Edison company, 
put in additional testimony at a hearing before the Publie Service 
Commission of the First District tending to show that the fran- 
chise relied upon by the Long Acre Electric Light & Power Com- 
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pany its: invalid. The Long Acre Company has an application 
pending before the Commission for authority to issue stock and 
bonds to the amount respectively of $10,000,000 and $15,000,000. 
A dozen or more witnesses were put on the stand by Mr. Hem- 
mens, who testified that they never heard of the American Electric 
Illuminating Company nor of the American Electric Manufacturing 
Company, from which the franchise rights claimed by the Long 
Acre Company are derived. 


COMMISSION NEWS FROM WISCONSIN. 


(Special Correspondence.) 


The Milwaukee Northern Electric Railway Company has been 
authorized to issue $1,500,000 par value of five-per-cent bonds. These 
bonds are to be secured by the terms of a mortgage issued by the 
company to the First Savings & Trust Company of Milwaukee. The 
bonds are to be sold for money only and at not less than seventy- 
five per cent of the par value. The company has also been author- 
ized to issue 4,000 shares of first preferred cumulative stock, and 
6,000 shares of second preferred. The purpose of the issues of 
stocks and bonds is to supply the company with funds with which 
to purchase and retire an outstanding indebtedness of $2,500,000. 
The total assets of the company are given as $3,500,000. 

The Manitowoc Electric Light Company has asked the Commis- 
sion to recommend a fair rate for power users with varying horse- 
power loads, but who use their load for over ten hours per day. 
The company’s present schedule offers same rate to power users 
regardless of the hours’ daily use of the connected load or the na- 
ture of the load, whether off-peak or on-peak. 

The City of Baraboo is considering the installation of a munic- 
ipal lighting plant. The private plant now operating in Baraboo 
has never surrendered its franchise from the city and taken out an 
indeterminate permit from the state. The Municipality now owns 
and operates a waterworks plant the power for which is obtained 
from water power owned by the city. It is the intention of the city 
if the lighting proposition goes through to utilize the surplus water 
power now available. The town of Sun Prairie, which recently pur- 
chased the electric plant of the Sun Prairie Electric Light Com- 
pany, has requested the Commission to go over the situation in 
Sun Prairie and recommend fair and equitable rates for lighting 
and power. Articles of incorporation of the Morgan Telephone Com- 
pany, located in Oconto Falls, Wis., have been filed with the Secre- 
tary of State. The Great Northern Pail Company of Green Bay, Wis., 
has obtained a franchise from the village of Gillett which permits 
the company to do a street lighting and general lighting business 
in Gillett. The Black River Falls Municipal Electric Plant has 
filed a schedule of rates for power users as follows: Readiness to 
serve charge of fifty cents per month per active horsepower. First 
100 kilowatt-hours, five cents per kilowatt-hour; second 100, four 
cents; third 100, three cents; over 300, two cents. Active horse- 
power shall consist of a fixed percentage of the nominal rated ca- 
pacity of the motor or motors as follows: 


Under 10 H. P. and Only one Motor... ... cece reece cece eect reece eene 100% 
Under 10 H. P. more than one MOtoOr....... cece ee eee see ccecceces 90% 
Under 20 and. Over 100 Ph mei teats eae pass dearer ESEE 75% 
Under 50 and over 20 H. P. ci ccsce ewe tras cece tee ew essen ete tnnetetnes 65% 
Under 100 and over 50 H. P. ww... ccc ccc cee eee teeter e ert a ee eceees 60% 
OVER 100cH oP) ilscseanvsam teens ea ears Oey cata Yorn eae taews 50% 


A complaint has been filed with the Commission by the Com- 
mercial Club of Superior against the Superior Water, Light & 
Power Company of that city. The complaint sets forth that the 
rates for water, gas and electricity as now charged by the company 
are excessive, unreasonable and bring to the company a return 
upon the property used and useful for the convenience of the pub- 
lic, which is unreasonably high. The complaint also alleges that 
the rates charged by the company to the city for public lighting are 
unreasonably low as compared with the rates charged to private 
consumers in the city. ' 


IMPORTANT DEVELOPMENTS. 
(Special Correspondence.) 


TO GENERATE 100,000 HORSEPOWER.—The Virginia Power 
Company has been incorporated with a capital of $1,000,000 and 
will begin at once the construction of hydroelectric plants on the 
New River in Virginia. Dr. J. J. Mott, of Statesville, N. C., has 
been purchasing waterpower sites for some time and is said to 
have turned over to the new company property capable of generat- 


ing 100,000 horsepower. 

POWER DEVELOPMENT NEAR COTULLA, TEX.—A syndi- 
cate headed by Dr. F. S. Pearson is behind a project to utilize the 
waters of the Nueces and Medina rivers for the operation of what 
will be one of the largest hydroelectric plants in the Southwest. 
In carrying out this project the same plan will be followed as that 
of the Mexico Light & Power Company in the installation of its 
hydroelectric plants at Necaxa, Mexico, and the construction of a 
series of water storage reservoirs, It is estimated by engineers 
who have made the surveys of the Nueces and Medina rivers that 
it will be possible to generate more than 100,000 horsepower and 
that by locating the dams for the reservoirs at favorable points 
there can be irrigated more than five hundred thousand acres of 
land. Power transmission lines will be constructed to San Antonio, 
Cotulla, Pearsall, Uvalde, Laredo and many other towns of that part 


of the state. D. 
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(Special Correspondence.) 

ALTO, TEX.—L. S. Atkins of Center, Tex., will build an elec. 
tric light and ice plant here. 7, 

KIRWIN, KAN.—This city contemplates a bond issue of $10,009 
to establish an electric light plant. P. 

MULBERRY, KAN.—This city is about to vote $8,000 in bonds 
to construct an electric light plant. P, 

SUN PRAIRIE, WIS.—This city has voted $9,000 for the in- 
Stallation of an electric light system. P. 

FRANCIS, OKLA.—The City Council has approved plans for an 


electric light plant which it will install here. D. 
WASECA, MINN.—A vote will be taken in April on the issv- 
ance of electric light plant improvement bonds. P 


MOBRIDGE, S. D.—A franchise has been granted to the Mo- 
bridge Eleceric Light, Power & Heating Company. 

ATLANTIC. IOWA.—Joseph H. Bartlanger Company has of- 
fered to build the municipal power and light plant for $49,000. 

CRAWFORDSVILLE, IND.—The City Counci! has voted to in- 
Aa an ornamental lighting system throughout the business dis 
rict. S. 

SUSANVILLE, CAL.—The Lassen Electric Company has ap 
plied for a fifty-year franchise for supplying light, heat and power 
in this city. A. 

FREMONT, NEB.—Contracts for the material to be used in 
the electrolier lighting system have been let. The total cost will 
be about $7,500. 

BOSWELL, OKLA.—At a recent election held here $35,000 of 
bonds were voted for the installation of an electric light plant and 
system of water works. D. 

MUSKOGEE, OKLA.—The Monticello Company has been in 
corporated with a capital of $100,000 to furnish electric power and 
build an electric railroad. P. 

INDIANAPOLIS, IND.—An ordinance has been introduced in 
the council providing for the placing of all wires under ground 
within the central mile square. S. 

ESCONDIDO, CAL.—The City Council has accepted the pro 
osition of the Escondido Utilities Company to install and operate 
lights in this city for the next five years. A. 

SUNSET, TEX.—The Lone Star Gas Company has entered into 

a contract with the City Council for the lighting of the main streets 
with natural gas for a period of two years. D. 
_ SAN BERNARDINO, CAL.—The San Bernardino Valley Gas 
Company has proposed to the City Council, the proposition of a 
municipal power and electric lighting plant. A. 

EAST TROY, WIS.—A franchise has been granted to the Mil- 


. waukee Light, Heat & Traction Company for the installation of an 


electric light system, to be in operation by July 1. C. 

SCOTTSBLUFF, NEB.—The electric light plant here has been 
sold to F. H. Roberts, of Sterling, Colo. A new franchise has been 
granted to him and he will put in a $20,000 plant. 

ALLIANCE, NEB.—The controversy between the city of Ali- 
ance and the Electric Light & Power Company has finally been 
settled by the city taking over the plant for $55,000. 

LULING, TEX.—At a meeting of the City Council a franchise 
was granted to the Luling Electric Light & Power Company t0 
erect, maintain and operate an electric light plant in the city for 
a term of twenty years. 

STOUGHTON, WIS.—Stoughten has bonded itself to the 
amount of $18,700 to buy the waterpower rights and property 0 
the Stoughton Mills Company as an addition to the municipal elec 
tric light and power system. 

HOLLIS, OKLA.—The Hollis Cotton Oil, Light & Ice Com: 
pany has been incorporated for $75,000 by C. Burton, R. K. ponn 
J. T. Aust, of Chickasha: W. A. Wilheld, of Quannah, Texas; al 
W. N. Hays, Norman, Okla. , 

MOBERLY, MO.—T. F. Fulkerson of Trenton, Mo., and Wil: 
liam Maasey have purchased the plant of the Moberly Gas & Elec- 
tric Company. Mr. Fulkerson will be president of the i 
and Mr. Maasey secretary-treasurer. 

PENN YANN, N. Y.—The Yates Electric Light & Power 
pany has conferred with the village board regarding the pure : 
of the local lighting plant. The object is the consolidation 
plants for more economical operation. 

JEWELL, IOWA.—The residents of Jewell, it is re 
subscribed for $4,000 and outside parties $8,000, makin 
$12,000 in stock for the erection of an electric light plant w 
being promoted by W. H. Grover of Ames, Iowa. pan 

FARMINGTON, ILL.—The Farmington Light & Power = 
pany has been organized and will supply current for powe oh 
lighting. The capital is $30.000 and the incorporators 
W. M. Andrews and H. E. Worden, all of Farmington. saat 

FT. WAYNE, IND.—The work of elec ne ti Patrician 
dry plant is progressing under the supervision of e ze 
Irvin James Troy. Every department of the big concern 
operated by electric power generating its own current. 
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MEMPHIS, TENN.—The Spring River Power Company, which 

is composed of capitalists of Memphis, St. Louis and Jonesboro, 
Ark., has filed articles of incorporation with headquarters at Jones- 
boro. The capital stock is $100,000. 
BRIDGEPORT, CONN.—Work is progressing rapidly on the 
improvements being made in the plant of the Connecticut Power 
Company. Among other things two 300-horsepower units are being 
taken out and two 1,000-horsepower machines installed. 

ST. AUGUSTINE, FLA.—A stock company is to be organized 
with a capital of $50,000 by J. G. Fancy of the American Diesel 
Engine Works and D. O. Rodgers of Wauchula. A power house 
will be erected to furnish current for lighting and power. 

COLUMBIA, CITY, IND.—The Ft. Wayne Electric Works has 
been awarded a contract to install motors, transformers and elec- 
trical machinery in the city lighting plant. The plant is to be en- 
larged so as to furnish day current for power and various other 
purposes. S. 
COBALT, ONT.—The Northern Ontario Light & Power Com- 
pany of Cobalt, with a capital of $7,500,000 has been chartered and 
will take over the light and power system of Cobalt and Haileybury. 
It has been given wide powers to acquire and develop other public 


utilities. 
MARQUETTE, MICH.—The Cleveland Iron Company has de- 


cided upon the location of its proposed big power dam on the Carp 
kiver, between Negaunee and Marquette. The power station, at 
which will be developed 7,000 horsepcwer, will be erected near 
Mount Messnard. Z. 

PORTLAND, ORE.—The Husum Power Company’s plant of 
200-horsepower capacity, which lights the towns of White Salmon, 
Bingen and Husum, has been sold to the Pacific Power & Light 
Company, of Portland, Ore., which operates plants at Hood River, 
Walla Walla, the Dallas and North Yakima. A. 

MINNEAPOLIS, MINN.—The Spooner bill which provides for a 
State Commission to control the lakes and rivers of Minnesota, has 
passed the lower house of the legislature. If the bill becomes a law 
operators must pay to the state from ten cents to $2.00 a horse- 
power in proportion to the value of the franchise. Z. 

RALEIGH, N. C.—The Yadkin River Power Company has 
been chartered with a capital of $4,000,000 to generate and supply 
electrical power. It is expected that the company will take over 
the Blewitt Falls power plant near Rockingham. Should this be 
done extensions and improvements will be made. 

PORTLAND, ORE.—President Josselyn, of the Portland Rail- 
way, Light & Power Company, announces that his company plans 
to spend $4,000,000 in the development of electrical energy plants 
so as to place the company in a position to furnish electrical 
power in a large district in Oregon and Washington by 1914. A. 

GRIFFIN, GA.—The Light, Water and Sewerage Commission 
has closed a contract with the Central Georgia Power Company 
by which that company will furnish electrical power to Griffin. 
The present electric light plant will be done away with and the 
city expects to save about fifty per cent on operating expenses. 

HARRISBURG, PA.—The Mountain Electric Light, Heat & 
Power Company, which has extensive operations in Huntingdon 
County, below Birmingham, and eastward as far as Hollidaysburg, 
has applied for a charter here for the incorporation of the above 
company, the object being to furnish electricity for power, heat 
and light, in Logan township, Blair County. 

NEWARK, N. J.—The Northwestern Land & Irrigation Com- 
pany has incorporated for the purpose of operating electric plants 

The main office 


and for maintaining telephone and lighting lines. 
of the company will be at Greystone Park. The incorporators are 


Frank E. Wiggins, of Brooklyn; Lowrey H. Lighton, of Greystone 
Park, and Norman E. Wiggins, of Brooklyn. 

HAMMOND. IND.—The Northern Indiana Gas & Electric Com- 
pany of this city has been incorporated with $5,000,000 capital 
stock, of which $1,000,000 is preferred and $4,000,000 common. The 
incorporation includes a merger of South Bend & Mishawaka Gas 
Company, Michigan City Gas & Electric, Company, South Shore 
Gas & Electric Company, Indiana Harbor & East Chicago Electric 
Company, Plymouth Electric Company, and Whiting Electric Com- 
pany. Philadelphia capital is behind the merger. 

SAN FRANCISCO, CAL.—The Municipal Light & Power Com- 


pany has been incorporated by P. S. Scales of San Mateo, J. H. 


Sandford and Rudolph Spreckles of San Francisco, Frank Harrold 
of Fruitvale, and Claus Spreckles, of New York. It is announced 
that this corporation is, in a way, a reorganization of the Munici- 
pal Light & Power Company which was part of the Spreckles Es- 
tate, but under the present plans, the latter corporation will be 
taken out of the Spreckles estate and enlarged. A. 
MUNCIE, IND.—A declaration has been filed with the Secre- 
tary of State merging the Redkey, the Dunkirk, the Eaton Electric 
Companies, and the Hartford City Lighting Company with the 
Muncie Electric Conipany in a manner which provides for an en- 
largement of the powers of each concern permitting any one of 
the companies to supply water, heat, light and power in any city 
of the state. The plant is to furnish their subsidiary companies 
with current from the Muncie power house which is owned and 
operated by the American Gas & Electric Company. S. 
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ELECTRIC RAILWAYS. 


(Special Correspondence.) 


DULUTH, MINN.—The Twin City Rapid Transit Company has 
commenced the rebuilding of the incline railway. The cost will be 
$40,000. C. 
HASTINGS, MINN.—A franchise has been granted to the St. 
Paul Southern Electric Railway Company to construct a line 
through the town. C. 

DES MOINES, IOWA.—The Fort Dodge, Des Moines & South- 
ern Railway Company is planning the expenditure of $500,000 in the 
improvements of its lines. C. 

ST. PAUL, MINN.—A franchise has been granted to the St. 
Paul Railway Promotion Company for the construction of an electric 


line along Pleasant Avenue. C. 
COLORADO SPRINGS, COLO.—It is stated t the con- 
ipple Creek 


struction of an electric line between Manitou and 
is contemplated. The line will be several miles shotter than the 
present one and will have only a moderate grade. 

HOUSTON, TEX.—Plans are on foot for the construction of an 
electric railway to run from this city to the turning basin in Buffalo 
Bayou. The right of way for the proposed line is being secured. 
Harvey T. D. Wilson of Houston can give information. D. 

IOWA CITY, IOWA.—The Iowa City-Ottumwa Interurban Rail- 
way Company has decided to construct its proposed line thirty-five 
miles in length during the coming summer to Keota or Sigourney. 
The contract has been let to the Arnold Construction Company of 


Chicago at $2,196,000. C. 
SPRINGFIELD, ILL.—The City Council has granted a fran- 
chise to the Springfield Consolidated Street Railway Company to 
lay a double track a mile long on South Spring Street. This line 
is used also by the Illinois Traction System in entering Springfield 
from St. Louis and Southern Illinois terminals. Z. 
WATSONVILLE, CAL.—The defunct Watsonville Transporta- 
tion Company’s holding here, consisting of rolling stock, power 
plant, a four-mile track from Watsonville to Monterey Bay and a 
franchise and realty has been sold to J. W. Forgeus of San Fran- 
cisco for $22,000. The line will probably be rehabilitated very soon. 


INDIANAPOLIS, IND.—A new electric interurban line is pro- 
posed from this city to Seymour, Ind., and to be erected by what 
will be known as the Indianapolis & Seymour Traction Company. 
Among those mentioned as being connected with the proposition 
are M. L. Clawson, of this city, J. B. Dill and A. G. Kelly, of 
Greenwood. 

DALLAS, TEX.—It is reported that Stone & Webster of Boston 
will build an interurban line from Dallas to Waxahachie that is in- 
tended to be in active operation by the fall of 1911. The line is to 
be approximately thirty miles long and will cost about $1,000,000. 
The roadbed is to be of the best and the rolling stock of the 


latest pattern. 
SOUTH BEND, IND.—The officials of the South Bend and 


Logansport Traction Company, now building a line from Logans- 

port to South Bend, have been granted six months further time 

to complete the line into South Bend as the franchise time is al- 

most ended. The company officials showed good reason for not 
S 


having opened the line before this. . 

+ LANSDOWNE, PA.—I.ansdowne Council has granted the Ter- 
minal Street Railway Company the right to build a trolley line 
through the borough. Provisions in the bill require that the com- 
pany begin work on the road within two months and pay the bor- 
ough the sum of $15,000 cash to be used in rebuilding the roadway 
which it will traverse. At the expiration of five years the trolley 
company will maintain the streets perpetually. 

WHEELING, W. VA.—The Steubenville, Wellsburg & Wirton 
Railway Company, recently chartered with a capital of $19,000, 
has increased its capital to $1,300,000. It is the present intention 
to run the road from Towson to Marble Hill. The directors of 
the company are: President, J. Alexis Shriver; vice-president, 
William H. Wight; secretary and treasurer, James S. Nussear: 
William H. Griffin, Charles E. Rieman and David G. McIntosh, Jr. 


NEW IBERIA, LA.—Articles of incorporation have been 
drawn up for the formation of a company known as the “Louls- 
iana Company,” which will have for its object the furtherance of 
railroad, both steam and electric, construction throughout this 
section of the state. The company is capitalized at $1,000.000 
with shares of 10,000 at the par value of $100 each. The board 
of directors are George W. Dallas, J. W. Eckart, John R. Taylor, 
V. J. Smith, R. S. McMahon, M. W. Fisher, with George W. Dallas 
president, John R. Taylor vice-president, V. J. Smith secretary- 
treasurer. 

MILWAUKEE, WIS.—Work on the line of the Badger Railway 
& Light Company from Whitewater to Elkhorn will begin at once 
according to H. R. Kanischulte, president of the company, which 
has just increased its capital from $10,000 to $400,000. The line 
to Lake Geneva will be built as soon after as is possible. Two 
thirds of the work is done, the right-of-way being obtained and 
the grading completed. The road will be twenty-two miles long. 
Victor Lachmund of Chicago is vice-president and G. Pickhardt 
of Milwaukee secretary and George F. Savoy treasurer. Z. 


— my Po Z 


122 ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


TELEPHONE AND TELEGRAPH. 
(Spectal Correspondence. ) 


BRUCE, MINN.—L. Chase and others are planning the con- 
struction of a telephone line. r P. 

UKIAH, CAL.—H. Olsen has been granted a franchise for a 
telephone system in the First Road district. 

BACKUS, MINN.—The Backus Rural Telephone Company is 
planning extensive improvements and extensions. P. 

LONG PRAIRIE, MINN.—George Langton aud others, of Hart- 
ford, are organizing a company to build a telephone line here. 

SHOBONIER, ILL.—New lines will be built by the reorganized 
Farmers’ Telephone Company, of which Edward Blankenship is 
president. Z. 

HILLSBORO, ILL.—The Montgomery County Telephone Com- 
pany has asked for a twenty-five-year renewal of its franchise which 
has yet four years to run. Z. 

OKTAHA, OKLA.—The Oktaha Independent Telephone Com- 
pany has been incorporated for $1,000 by J. C. Brady, H. N. Wil- 
liams, John Newberry and others. 

ROSEDALE, OKLA.—The Rosedale Telephone Company has 
been incorporated by John T. Youkum, of Byars, T. D. Luper, of 
Paoli, and L. L. Youkum, of Rosedale. 

HYDRO, OKLA.—The Hydro Southwestern Telephone Com- 
pany has been incorporated by Jacob Greenson, D. M. Dill and A. 
W. Oldham with a capital stock of $500. 

KINGFISHER, OKLA.—The Wandell Telephone Company has 
been incorporated for $500 by J. L. Faxon, J. A. Uaylor, C. C. Wells, 
W. C. Rudd and T. J. Eaton, all of Kingfisher. 

DANA, IND.—The Citizens Mutual Telephone Company has 
increased its capital stock and is in the market for new equipment 
and material for improving and extending its plant. S. 

LIVINGSTON, CAL.—E. D. Thomas, president of the Living- 
ston Realty Company, is planning a telephone system for this 
town. His plans will probably be announced in detail within a few 
weeks. A. 

WINTERS, TEX.—The Winters & Ballinger Rural Telephone 
Company of Winters has been incorporated with capital stock of 
$15,000. The incorporators are J. O. Harrell, R. D. Colwell, and 
Elgin Davidson. Z. 

CHELSEA, OKLA.—The Riggs Chapel Rural Telephone Com- 
pany has been incorporated by W. H. Sutherin, W. J. Strang, L. 
L. Russell, R. A. Bailey, and W. W. Statis, all of Chelsea. The 
capital stock is $2,500. 

LITTLE YORK, ILL.—The Little York Mutual Telephone Com- 
pany has been incorporated with capital stock of $5,000 to do a 
general telephone and telegraph business. The incorporators are 
Willis Wiley, J. E. Porter and C. W. Cooper. Z. 

OKLAHOMA CITY, OKLA.—The Oklahoma Home Telephone 
Company has been incorporated with a capital stock of $5,000 by 
C. E. Bishop, R. S. Ross and W. L. Maupin. The purpose of the 
company is the improvement of independent service over Okla- 
homa. 

EVANSVILLE, IND.—Representatives of Independent tele- 
phone interests in Kentucky, Indiana and Illinois, have asked for a 
franchise to enter this city to build and operate an independerft 
telephone plant. The petitioners promise to pay the city ten per 
cent of the gross earning and expend a large amount of money in 
the installation of a new plant. S. 

BELLPOINT, W. VA.—The Citizens’ Telephone Company has 
been incorporated to operate a telephone line between points 
in Greenbrier and Summers counties. The authorized cavital is 
$5,000 and the incorporators are W. H. Taylor, J. W. Shumate and 
W. S. Taylor, of Bellpoint; O. L. Foster, of Hinton. W. Va.; J. L. 
McDowell, of Bertha, W. Va., and C. G. Ramsey, of Forest Hill, 
W. Va. 

VIRDEN, ILL.—Charles H. Snell has formed a stock company 
to take over the Virden Telephone Exchange and hereafter the busi- 
ness will continue under the name of the Virden Telephone Com- 
pany. The officers of the new company are Charles Snell, presi- 
dent and manager; U. G. Tucker, vice-president, and J. A. Stice, 
secretary. Tnere will be a good deal of new work and repairs dur- 
ing the season. Z. 

ROSWELL, N. M.—It is stated that the Colorado Telephone 
Company, which has just acquired all of the local telephone ex- 
changes and long-distance lines of independent companies in the 
Pecos River Valley in New Mexico, will spend more than $100,000 
in coppering all the lines of the merged system, the construction 
of a new line to Lincoln and in the erection of new station build- 
ings. The exchanges included in the sale were those at and be- 
tween Melrose, Fort Sumner, Texico, Clovis, Portales, Farwell, Hag- 
erman. Roswell, Artesia and Lake Arthur. The negotiations for the 
sale of the telephone system at Carlsbad by A. A. Luzzy and asso- 
ciates to the Colorado Phone Company are still pending. The total 
vonsideration in volved in the transactions, exclusive of the pend- 
ing Carlsbad deal, was about $300,000. The purchasing company 
is a Bell concern. D. 
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ELECTRICAL SECURITIES. 


Although there has been a greater activity in securities during 
the past week than the week before, the volume was still small 
and indicated that investors were still awaiting developments in 
the Supreme Court decisions. A decision either way would ma- 
terially benefit conditions. Money is at present cheap and Ameri- 
can securities are increasing in favor abroad to a considerable de- 
gree. 
Fuller & Company, New York, announce that the unsold portion 
of $510,000 of seven-per-cent cumulative preferred stock of the 
Crocker-Wheeler Company, of Ampere, N. J., recently offered for 
sale by them at 102 as of April 1, 1911, has been fully subscribed. 

The Guaranty Trust Company has purchased $4,000,000 thirty- 
year five-per-cent bonds of the Great Falls Power Company, of Mon- 
tana. The company has developed on the Missouri River at Great 
Falls 47,000 horsepower and has transmission lines to Butte and 
Anaconda, at which points the principal market for power is located. 
The company also owns approximately 100,000 horsepower unde 
veloped or partly developed. 

At the adjourned special meeting of the Northern Obio Traction 
& Light Company, at Akron, Ohio, stockholders approved the issue 
of $1,000,000 preferred stock offered to stockholders at ninety-seven 
and one-half. Proceeds will be used for the construction of a com- 
bined steam and hydraulic power station to supply electric power to 
Akron and to take care of the growing demand for power. . 

The Philadelphia Stock Exchange has been notified that no fur. 
ther formal extension of time will be given to the stockholders of 
the Philadelphia Rapid Transit Company to deposit their stock under 
terms of the vuting trust agreement. A statement of the number of 
shares deposited up to and including April 3 will be filed with the 
secretary of the Stock Exchange. 

Some weeks ago, Lee, Higginson & Company, Boston, purchased 
an issue of $1,250,000 five-per-cent bonds of the Bell Telephone Com- 
pany, of Canada, maturing in 1925. These bonds have been offered 
in London and Montreal, and were more than two and one-half times 
oversubscribed. 

DIVIDENDS. 

Associated Gas & Electric Company: preferred quarterly divi- 
dend of one and one-half per cent, payable April 15. 

Boston Suburban Electric Company; preferred quarterly divi- 
dend of $1.00 per share, payable April 15. 

Commonwealth Gas & Electric Company; preferred quarterly 
dividend of one and one-quarter per cent, payable April 15. 

Public Service Corporation of New Jersey; quarterly dividend 
of one and one-half per cent, an increase of one per cent annually, 
payable March 31 to stock of record March 31. 

United Light & Railways Company; first preferred quarterly 
dividend of one and one-half per cent; second preferred of three- 
fourths rer cent, both payable April 1. 

CLOSING BID PRICES FOR ELECTRICAL SECURITIES IN THE LEADING EX- 
CHANGES AS COMPARFDN WITH THE PREVIOUS WEEK. 


NEW YORK. ss 
. a ë i. 
Allis-Chalmers common acta insti poi a 1% 
Allis-Chalmers preferred 2.0.0.0... 0c c cece cc eee eee tneeneeaees 30% 3] 
Amalgamated -COpper fess og c9 4 ovede need kad bss des Sier EKARTEA 63 63 
American Tel. & Cable.......uususunuasesrerenreereroeers. seo 20% 804 
American Tel. & Tel. (ex-dividend)............. cee cence ee eee 144% 1464 
Brooklyn Rapid Transit occa fscss44 sce s4 dace ooedawy esas: 775% h 
General, Electri aicet emean ee aasa A dae es 1484 13 
Interborough-Metropolitan COMMON ..sssssossesssnnnerereses 18% 185 
Interborough-Metropolitan preferred ..........ceceeeeeee cere 53 53 
Kings County: Electri eroe eerren eae a 5a rE NASE TENEKE AR 129 129 
Mackay Companies (Postal Telegraph and Cables) common. 92 901 
Mackay Companies (Postal Telegraph and Cables) preferred 76% TiTa 
Manhattan Elevated 2.0... 0... cc eee e ccc eee v eee ececceene 136% 1354 
Metropolitan Street Railway ........asssserssrererrereseeres *18 *18 
New York & New Jersey Telephone...........cccceceeeeeeeee 103 103 
Facite Fel- A Vel amg tiki oe da a Gees des eet ee ae S 51 52s 
Li Be Steel COMMON 5c. lens outa s be achat we EOE eam AER 77% 784 
LS. steel. preferred 955 05 sas ih bas seed bane dies, pasion aware wie 118% 119 
Western TONON stad ashe ands cain amended ee oes ue eee 73 tah 
Westinghouse COMMON ......... 0. ccc cee settee eee eneeeenes 66 66 
Westinghouse preferred .............0cccee cece eet eneaeenes 119% = 1208 
*Last price quoted. 
BOSTON. 
Apr. 3. Mar. 27. 
American Tel. & Tel. (ex-dividend).............0cceeeaeeeee 144% 146% 
Edison Elec. Illuminating ........... ccc cece cece ccececceeeees 283 284 
General Electric pcs ats ccsens scataus yenn Er EA Maes honours 148% 141% 
Massachusetts Electric common ........0c0cc cece ree esceeates 17% lie 
Massachusetts Electric preferred .......... ccc ee cece cee neues 87% 81 
New England: Telephone as.0<60.0¢00s000 rinkan aren sure casas 140 144 
Western Tel. & Tel. common............00cceeeeeen een eeeeens 20 20% 
Western Tel. & Tel. preferred (ex-dividends)............0085 93 92 
PHILADELI 3. Mar. 2%. 
American Railways aa ee 44 
Electric Company of Americal. .... 0.0... eee cece eee cece ene eees 1? 11% 
Electric Storage Battery ComMON......... 0 ccc cece eee eee eeeee 521% 54 
Electric Storage Battery preferred............ccccceececeeees 5244 54 
Pòiladelphia- Electric oers eri ses Uaiecdieaui a d seers Thoaan bees 16% 164 
Philadelphia Rapid Transit .......... 00. ccc ccc es ence ce eeeeens 19% = 19% 
Philadelphia Traction sek tiiyc ee wh elutes ed aek it Sie ettahian obtain 84 84h 
Union SACOM 2's ais Gare bet ae ty. ue ate EEA AAA ELET on EA 47 4% 
SHICAG Mar. 21. 
Chicago Railways, Series 1..... oe Bu ramadeliwareiats a i 8 
Chicago Railways, Series 2... onoo o aeaa 24% 23t 
a A a a E A O eo Ss 4% d's 
Chicago Telephone L14122 122 
Commonwealth Edison .........ccecccectececcccctcctccsce. 128 128 
Metropolitan Elevated common ......... Calne a ene 23 zy 
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April 8, 1911 


PERSONAL MENTION. 


F. R. MOTT has been elected general manager of the Bell 
Telephone Company of Missouri. James K. Wass has been re- 
elected auditor, a position which he has held for twenty-five years. 

R. F. PIER, foreman of the transformer department of the 


Canadian Genera] Electric Company, Peterboro, Ont., has left that 
company to accept a similar position with the Triumph Electric 


Company, of Cincinnati, O. 
ALDIS E. HIBNER, formerly assistant power engineer of the 
Toronto Electric Light Company, Ltd., of Toronto, Can., has re- 
signed in order to accept a position with the Livingston Niagara 
Power Company, of Avon, N. Y. In his new capacity Mr. Hibner 
has charge of the sale of power over the entire system of the 


company. 
C. M. GODDARD, the retiring secretary of the Underwriters’ 


National Electric Association, was presented with an engrossed 
copy of resolutions of esteem which were enacted at the final meet- 
ing of the body on March 23. Mr. Goddard has been secretary of 
the association for twenty years and during that time has enthu- 
siastically devoted himself to the work of raising the standard of 
safety of electrical installations. The National Electric code as it 
stands at present is largely the result of his efforts. 

W. N. KEISER, electrical engineer with the Union Electric Com- 
pany, of Dubuque, Ia., and secretary of the Iowa Electrical Asso- 
ciation, is going to sever his active connections with the central- 
station industry, having accepted a position with the G. W. Parsons 
Company, Newton, Ia., manufacturers of contractor’s machinery. 
As this change does not become effective until May 1, Mr. Keiser 
will be in attendance at the forthcoming convention of the Iowa 
Association. Mr. Keiser is one of the most popular members of the 
electrical fraternity in Iowa and his retirement from this field will 


be regretted by his many friends. 

A. H. WHITESIDE, who was for over four years manager of the 
power and electrical department of the Allis-Chalmers Company, in 
charge of sales and engineering, has accepted a position as assistant 
sales manager with the Triumph Electric Company, of Cincinnati, 
O. Mr. Whiteside was previously southern manager of the Sterling 
Boiler Company, with headquarters at Atlanta, Ga. He is a mem- 
ber of the Engineering Club of New York, and an associate member 
of the American Institute of Electrical Engineers. Mr. Whiteside 
is very well known in electrical circles and has an extensive knowl- 
edge of power and transmission engineering. He assumed his new 


duties on April 1. 

ALTON EARLE WILLIAMS has been elected secretary-treasurer 
of the Colonial Electric Company of Warren, O., where he will be 
in charge of all the incandescent lamp sales activities of tnat com- 
pany. Mr. Williams has been connected with the general offices 
of the National Electric Lamp Association in Cleveland since the 
latter part of 1909, prior to which he was sales manager of the 
Brilliant Electric Company. Mr. Williams’ work during the past 
few vears has brought him into personal contact with many west- 
ern central station men and also with prominent electrical jobbers 
all over the United States. His training and acquaintance will thus 
enable him to handle the commercial problems of the incandescent 
lamp business from a broad and comprehensive standpoint. 


OBITUARY. | 


WILLIAM CARPENTER WOODWARD, who was 
with the Narragansett Electric Lighting Company, of Providence, 
R. I., died in that city on March 25. Mr. Woodward was a member 
of the American Institute of Electrical Engineers and several local 


clubs and societies. 
LOUIS A. LURIENNE, for fifteen years the representative of 
the French Cable Company in the United States and Canada, died 
on March 25 in Paris, France. For half a year he had been suf- 
fering from a complete nervous breakdown, and was attended by 
specialists here and in France. where he went three months ago. 
Mr. Lurienne was fifty-two years old and unmarried. He was 
an officer of the French Legion of Honor, and was formerly an 
officer of the French Government Telegraphs. Burial was at 


Havre. 
CHARLES W. HUNT, president of the C. W. Hunt Company, 


of West New Brighton, N. Y., died March 27 at his home on Grymes 
Hill, Staten Island. Mr. Hunt was born at Candor, N. Y., seventy 
years ago. He learned the iron worker's trade early in life. He 
had been in business in Richmond for many years. He was past 
president of the American Society of Mechanical Engineers, a 
member of the New York Chamber of Commerce, of the New York 
Electrical Society, of the New York Mining Institute, of the Rai!- 
road Club, and ex-president of the Staten Island Chamber of Com- 


merce. 


connected 


NEW INCORPORATIONS. 


YONKERS. N. Y.—The Westchester Electrical Equipment Com- 
pany was recently incorporated with a capital of $10.000 for the 
purpose of carrying on electrical work. The incorporators are L. 
L. Fletcher, Wm. N. Barlow and Charles W. Boote. 

INDIANAPOLIS, IND.—The Hydraulic Drive Company has filed 
articles of incorporation, capitalized at $50,000. The object of the 
cor: craticn is to manufacture machines, mechanism and devices for 
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the transmission and regulation of all kinds of power. Fred H. 
Cheyene, Chas. S. Walker and Thos. H. Endicott are directors. S. 
NEW YORK, N. Y.—The Alpha Electrical Supply Company 
has been incorporated to manufacture and deal in electrical goods 
of all kinds. The capital is $10,000, and the directors are John 
J. Wolpert, Ernest Block, and Anthony Bauer, all of Brooklyn. 
ALEXANDRIA, .IND.—The American Insulating Company has 
been incorporated with a capital stock of $600,000 to manufacture 
insulating and fireproofing material. The directors are: F. K., F. 
O. and J. L. Sawyer, C. L. Bayne, B. G. Slaymaker, F. M. White 


and J. H. Boogher. 
MANHATTAN, N. Y.—The Semi-Dry Battery Company, which 
will manufacture batteries and electrical goods has been incorpo- 
rated with a capital of $50,000. The directors of the company are 
Elias D. Smith of Elizabeth, N. J., Albred L. White of New York 


and A. W. Fully of Brooklyn. 

BEDFORD, IND.—The Southern Equipment & Supply Com- 
pany was recently organized for the purpose of assisting in the 
development of the Bedford stone industry. It will handle general 
construction work, with particular attention to electrical construc- 
tion and maintenance and the application of electric drive to 
quarrying and mill machinery. A complete line of quarry and 
mill supplies, both electrical and mechanical, will be carried. 


INDUSTRIAL ITEMS. 
THE ECONOMY SWITCH BOX & MANUFACTURING COM- 
PANY, Cleveland, O., is mailing booklets describing its economy 
switch boxes and plates. Each of the boxes listed is illustrated 


and prices are given throughout. 

THE NATIONAL ELECTRIC COMPANY, Detroit, Mich., a 
new electrical supply house which has been established at 268 
Cass Avenue, is desirous of receiving quotations and catalogs of 
electrical supplies and machinery from manufacturers. i 

MAC GOVERN, ARCHER & COMPANY, New York, N. Y, list 
in their March bulletin a large amount of electrical and steam 
machinery, power-house equipment, cars, etc. The company is also 
in the market for second-hand steam and electrical machinery. 

THE TRIUMPH ELECTRIC COMPANY, Cincinnati, O., an- 
pounces that J. F. Nisbet, publicity manager, has been selected to 
tuke charge of the publicity and advertising department of the Tri- 
umph Ice Machiuve Company. These two departments were for- 
merly operated independently of each other, but have now been 


combined. ; 
THE WESTINGHOUSE ELECTRIC & MANUFACTURING 


COMPANY, Pittsburg, Pa., has published a booklet, entitled ‘“Elec- 
tric Meters: How to Read Them.” As the title suggests, the book- 
let is intended ag an instruction in the reading of watthour meters 
for the layman. It is written in a popular style, easily understood 


by anyone. 
THE FEDERAL MINIATURE LAMP COMPANY, Cleveland. O., 


manufacturers of miniature and candelabra incandescent lamps, 
will open their new general offices at 612 Hippodrome Building 
early this month. Walter B. Arnstrung is president and general 
menazer of the company and will be assisted by B. F. Whelan, 


formerly of the Buckeye Electric Company. 

ALLGEMEINE ELEKTRICITATS GESELLSCHAFT,, Berlin, 
Germany, has issued a catalog dealing with search-light apparatus 
for light-houses, ships and similar installations. All the necessary 
accessories are described, including some interesting novelties. A 
Zeiss reflector is used in this apparatus. A number of special types 
have been designed for naval and military use. 

THE NATIONAL INDIA RUBBER COMPANY, Bristol. R. I., . 

announces that a change has been made in its agency arrange- 
ments for the Pacific Coast and that in the future a complete line 
of rubber-covered lamp cords, wires and cables will be carried at 
its branch office No. 155 New Montgomery Street, San Francisco, 
Cal. The office will be in charge of Otis & Squires. 
THE DOW CHEMICAL COMPANY, Midland, Mich., manufac- 
turer of bleaching powder, soldering flux and various chemicals, 
is prepared to furnish carbon tetrachloride in large quantities at a 
reduced price. The recognition of the valuable properties of this 
chemical for fire extinguishing is creating an increasing demand 
for it. It is especially valuable around telephone switchboards. 


THE WATERBURY COMPANY, New York, N. Y., has pub- 
lished a reprint of an article appearing in the Electric Raiheay 
Journal on the installation of seven submarine cables for the 
Union Railway Company of New York. These high-tension sub- 
marine cables were laid at one time, and it is said that this is 
the largest simultaneous installation that has ever been made in 
that section of the country. 

THE GENERAL ELECTRIC COMPANY, Schenectady, N. Y. 
recently shipped the Pennsylvania Water & Power Company, Mce- 
Calls Ferry, Pa., a three-phase, 10.000-kilowatt, 11,000-volt water- 
wheel-driven generator designed to operate at a speed of ninetv- 
four revolutions per minute. Tne shipping weight of the alternator 
was approximately 700,000 pounds, and fifteen cars, many of excep- 
tionally large capacity, were required for its transportation. 

THE BLOCKI-BRENNAN REFINING COMPANY, 11 North 
La Sale St., Chicago, has published a very interesting catalog de- 
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voted to Carb-Oxide paint. This paint is peculiarly applicable for 
metal and other surfaces where there is continuous exposure to the 
atmosphere or to deleterious fumes or gases. The paint has been 
. applied in boiler rooms, on smoke stacks and to bridge structures 
with perfect satisfaction. Full information may be secured upon 
application to the company. 

MASCHINENFABRIK OERLIKON, Oerlikon bei Ziirich, Swit- 
zerland, has issued several pamphlets covering small sizes of single- 
phase commutator motors, inclosed controllers for small motors 
and a line of smail motors especially built for clock makers. The 
regular monthly bulletin for December last contains a description 
of alternating-current generators with vertical axis for low fre- 


quencies. 

THE BRUCE-MACBETH ENGINE COMPANY, Cleveland, O., 
recently mailed an attractive bulletin dealing with the subject of 
gas engines for electric lighting. pumping and all other power pur- 
poses, using for fuel either artificial, natural or producer gas or 
gasoline. A table included in this publication gives the cost of 
generating power with each of these mediums, and from the figures 
a number of very interesting points may be deduced. Half-tone 
illustrations of the assembled engines and of its parts are shown, 
together with several diagrams. 

THE BOSCH MAGNETO COMPANY, New York, N. Y., makes 
a feature in the March issue of The Bosch News of a review of the 
year’s automobile victories, speaking especially of the magneto 
equipments of the cars. An interesting illustration shown in this 
number is reproduced from a photograph of the battleship Penn- 
sylvania taken just as Ely, the aviator, was in the act of alighting 
on it with his biplane. This picture shows the most interesting 
stage of the first successful flight of an aeroplane to and from a 
warship. Needless to say, the engine of the biplane was equipped 


with a Bosch magneto. 

THE IDEAL ELECTRIC & MANUFACTURING COMPANY, 
Mansfield, O., has distributed Bulletin No. 1031 on squirrel-cage 
polyphase induction motors. Commencing with a description of 
the general advantages of induction motors for industrial drives, 
it devotes special attention to a description of the type A Ideal 
motors. It shows a new method of connecting the rotor bars to 
the end rings and also describes their new self-oiling, self-aligning 
bearing. The bulletin is illustrated with curves showing the tem- 
perature rise of the motors and also curves showing the efficiency, 
power factor, regulation, torque, etc., of this type of motor. The 
bulletin also contains general formulas for determining the am- 
peres, volts, watts, etc., for both two and three-phase motors. 


THE JAYNES COMPANY announces that its factory which 
was being equipped in Irvington, N. J., for the manufacture of the 
Jaynes insulating joint, was completely destroyed by fire on Feb- 
ruary 21. This company has now decided to locate in Newark, 
N. f., and its new plant will be in operation the early part of 
May. The Jaynes insulating joint is approved by the National 
Board of Fire Underwriters, and combines great mechanical strength 
with electrical efficiency. These joints are built on the principle 
that compression is the secret of mica insulation for high volt- 
ages, and it is by this means that these joints are enabled to stand 
the severe requirements of the National Board, at the same time 
possessing a mechanical strength which enables the user to handle 


them practically the same as if they were pipe fittings. 


THE WESTINGHOUSE ELECTRIC & MANUFACTURING 
COMPANY, of Pittsburg, Pa., has received an order from the 
Kern River Oilfields of California, Ltd., calling for the largest 
number of oil-well motors ever placed in this territory at one time. 
The order is for early delivery and calls for one hundred motors 
which will be used in the Kern River field for pumping and clean- 
ing the great number of oil wells on the properties of the above 
company. The motor adopted is of the back-geared type and a 
pulley on the countershaft drives the main belt. The motors are 
of the alternating-current, varying-speed, continuous-service, in- 
duction type and will operate on a three-phase, sixty-cycle, 440-volt 
circuit. The motor windings are s0 arranged that by the simple 
operation of the switch handles two economical working capaci- 
ties are obtained. The motors will operate continuously at ten- 
horsepower output with high efficiency on pumping Service, for 
cleaning wells, they will easily develop thirty horsepower on inter- 


mittent service. 
THE ELECTRICAL ENGINEERS EQUIPMENT COMPANY, 


esplaines street, Chicago, has published Catalog No. 2, 
ee plcetrical fittings for power plants. This catalog is 
worthy of a prominent place in the library of every civil, elec- 
trical ‘and mechanical engineer. It is particularly valuable to en- 
gineers having to do with outside construction and specializes on 
transmission material. Special information is given respecting 
instructions for installing cable bells and there is a new idea on 

t value is the engineering information 


’ age. Of very grea 
en in fhe back of the catalog. This includes tables for the de- 
‘evmination of the currents in three-phase circuits, based upon 


rari r factors; easy methods for finding the amperes per 
rase in three-phase, two-phase and single-phase circuits; bus 
spacings, for voltages from 250 volts to 160,000 volts, giving the 
distance between centers of busses, the minimum distance between 
opposite live parts, and the minimum distance between live parts 
and ground; table of sparking distances in air between opposed 
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sharp needle points for various effective sinusoidal voltages, in 
inches and centimeters; approximate amperes at full load of stand. 
ard speed induction motors; weight per lineal foot of standard 
sizes of rectangular and flat drawn copper bars; carrying capacity 
in amperes of copper tubing; circular millage and carrying ca- 
pacity of flat bus bar copper; spacing of conductors: data for 
wrought iron pipe; data on solid copper wire and copper cable; 
and numerous handy tables and formulas. Copies of this catalog 
may be secured by engineers upon request. 


THE GENERAL ELECTRIC COMPANY has just issued Bulle- 
tin B 3038, entitled “Electricity on the Farm.” The bulletin is di- 
vided into brief chapters, each covering a specific use for electricity 
on the farm, the various descriptions of motor applications being 
accompanied by illustrations of electrically operated farm ma. 
chinery in actual service. The section covering barn and field 
machinery includes description and illustrations of motor operated 
hay hoist, ensilage cutter, thresher, grist mill machinery, etc., 
while the chapter on electric drive for dairy apparatus shows the 
use of motor driven vacuum pumps for the operation of vacuum 
milking and cattle cleaning outfits, motor driven separators and 
churns. Bulletin No. 4817 describes the company’s seventy-five. 
horsepower direct-current commutating-pole railway motor which 
represents the latest construction in this class of apparatus. 
For the purpose of enabling a customer to select the motor 
best suited to his needs, the General Electric Company fur. 
nishes a form for the customer to fill out and return for the pur- 
pose of showing the character of the service which it is desired 
to operate. A sample form is included in this bulletin. In Bulle 
tin No. 4815, also recently issued, are illustrated and described 
continuous and alternating-current motors, and apparatus for con- 
trolling them when applied to machine-tool operation. The publi- 
cation contains also illustrations of the motors installed on drills, 
saws, shapers, milling machines, slotters, planers, lathes, etc. 


THE MINNEAPOLIS STEEL & MACHINERY COMPANY, 
Minneapolis, Minn., announces that its downtown office has been 
moved from the ground floor of the Corn Exchange, where it has 
been for several years, to 914 Flour Exchange. The mechanical 
department in this office is represented by F. J. Rose and the 
structural department by Daniel Agnew. A number of changes 
have also been made in branch offices. The Butte office has re 
cently been changed to 319 Electric Building, Butte, Mont. The 
Denver office was changed several weeks ago to 902-3 Gas and 
Electric Building, Denver, Colo. At El Paso, Tex., the office of 
the structural department was discontinued this winter, and a 
San Francisco branch established with the firm of Braun, Wil- 
liams & Russell. A branch is also in operation now at Spokane. 
Wash., 225 Paulson Building, as is also a Seattle branch. The 
branches at Seattle, Spokane, Butte and Denver are now primarily 
devoted to the work of the structural department, while the 
Omaha branch, the Dallas, Tex., office, the San Francisco and 
Los Angeles branches devote their energies to the mechanical 
department. At Salt Lake City are located offices of the mechan- 
ical department and of the structural department. With these 
strong outposts all over the West, the Minneapolis Steel & Ma- 
chinery Company has placed itself in a strong position for ex- 
tending the trade of its growing line of iron and steel products. 
The plant of the company at Lake Street and Minnehaha Avenue, 
Minneapolis, now consists of eight large buildings occupying six- 
teen acres of ground. It is manufacturing Corliss engines which 
it has been turning out with success for over twenty years. The 
Muenzel gas engine made in sizes up to 1,000 horsepower is now 
one of the leaders. The structural department has done some 
of the most important work in the states west of the Mississippi, 
and of mining structures it is the largest builder in the country. 
As contractors and builders of elevators, storage tanks and water 
towers, the company is one of the most extensive in the country. 
Other products manufactured by this company are gasoline farm 
tractors, transmission and conveying machinery, steel culverts and 
grain bins, coal and ash-handling machinery, and special machin- 


- ery of all kinds. The plant of the company is worth a million and 


a half dollars, and additions are constantly being made to the 
equipment and output to an extent that promises for the Twin 
Cities of the future one of the largest industrial concerns 1N the 


country. 


DATES AHEAD. . 
National Association of Cotton Manufacturers. Annual meeting, 
Boston, Mass., April 12 and 13. 
Missouri Electric, Gas, Street Railway and Water Works A880- 
ciation. Annual meeting, St. Louis, Mo., April 13, 14 and 15. 
Iowa Electrical Association. Annual meeting, Davenport, lows, 


April 19, 20 and 21. 
American Physical Society, Washington meeting, Washington, 


D. C., April 21 and 22. 
Electrical Supply Jobbers’ Association. Annual con 
Monte, Cal., April 25, 26 and 27. 
American Institute of Electrical Engineers, Pac 
ing, Los Angeles, Cal., April 25-28. 
Southwestern Electrical and Gas As 


vention, Del 


Arkansas Association of Public Utility Operators’ ann 
vention, Little Rock, Ark., May 8, 4 and 5. 


ific Coast meet: 


sociation. Annual conver 
s : i as 
tion, Houston, Tex.. April 27-29. ctu 
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April 8, 1911 


R sree erage Association, American Brass Founders’ 
ssociation an e Associated Foundry Foremen. : - 
tion, Pittsburg, Pa., May 23-26. á A EORR 
National Electric Light Association. Annual conventi 
York City, May 29 to June 3. se kal 
Commercial Section, National Electric Light Association, meet- 
ing and banquet, New York, N. Y., June 1. 
Association of Railway Electrical Engineers. Semi-annual con- 
vention, Washington Terminal Station, Washington, D. C., June 


16 and 17. 
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Association of Railway Telegraph Superintendents. Annual 


meeting, Boston, Mass., June 19-23. 
Mississippi Electric Association. Annual convention, Gulfport, 


Miss., June 20-21. 
American Institute of Chemical Engineers. Semi-annual meet- 


ing, Chicago, Ill., June 21 to 24. 


Society for the Promotion of Engineering Education. Annual 


meeting, Pittsburg, Pa., June 26, 27 and 28. 
Association of Railway Electrical Engineers. La Salle Hotel, 


Chicago, November 6-10. 


Directory of Electrical and Allied Engineering and Scientific Societies 


(Published in the second issue of each month.) 


ALABAMA LIGHT AND TRACTION ASSOCIATION. Secretary, 
G. S. Emery, Mobile, Ala. 

AMERICAN ASSOCIATION OF ELECTRIC MOTOR MANUFAC- 
TURERS. Secretary, W. H. Tapley, 29 West Thirty-ninth 


Street, New York, N. Y. 
AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF 
SCIENCE. Secretary, L. O. Howard, Smithsonian Institution, 


Washington, D. C. 

AMERICAN ELECTRIC RAILWAY ASSOCIATION. Secretary, H. 
C. Donecker, 29 West Thirty-ninth Street, New York, N. Y. 
Affiliated societies: American Electric Railway Accountants’ 
Association, secretary, H. E. Weeks, Davenport, Iowa: Amer- 
ican Electric Railway Claim Agents’ Association, secretary, 
B. B. Davis, Columbus Railway & Light Company, Columbus, 
O.; American Electric Railway Engineering Association, sec- 
retary, Norman Litchfield, New York, N. Y.; American Electric 
Railway Transportation and Traffic Association, secretary, H. 
C. Donecker, 29 West Thirty-ninth Street, New York, N. Y.; 
American Electric Railway Manufacturers’ Association, secre- 
tary, George R. Keegan, 2321 Park Row Building, New York, 


N. Y. 
AMERICAN ELECTROCHEMICAL SOCIETY. Secretary, J. W. 


Richards, South Bethlehem, Pa. 
AMERICAN ELECTROTHERAPEUTIC ASSOCIATION. Secretary, 
John Travell, 17 East Eleventh Street, New York, N. Y. 
AMERICAN FOUNDRYMEN’S ASSOCIATION. Secretary, Richard 
Moldenke, Watchung, N. J. 
AMERICAN INSTITUTE OF CHEMICAL ENGINEERS. Secretary, 
John C. Olsen, Polytechnic Institute, Brooklyn, N. Y. 
AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS. Secre- 
tary, Ralph W. Pope, 29 West Thirty-ninth Street, New York, 


N. Y. 
AMERICAN INSTITUTE OF MINING ENGINEERS. Secretary, 
Rossiter W. Raymond, 29 West Thirty-ninth Street, New York, 


N. Y. 
AMERICAN IRON AND STEEL INSTITUTE. Secretary, W. J. 
Filbert, 30 Church Street, New York, N. Y. 
AMERICAN MATHEMATICAL SOCIETY. Secretary, F. N. Cole, 
50 West One-Hundred-and-Sixteenth Street, New York, N. Y. 
AMERICAN PHYSICAL SOCIETY. Secretary, Ernest Merritt, Cor- 
nell University, Ithaca, N. Y. 
AMERICAN RAILWAY MASTER MECHANICS’ ASSOCIATION. 
Secretary, J. W. Taylor, Old Colony Building, Chicago, Ill. 
AMERICAN ROENTGEN-RAY SOCIETY. Secretary, G. C. Johnson, 
514 Bijou Building, Pittsburg, Pa. 

AMERICAN SOCIETY OF ENGINEER DRAFTSMEN. Secretary, 
Harry L. Slogan, New York, N. Y. 

AMERICAN SOCIETY FOR TESTING MATERIALS. Secretary, 
Edgar Marburg, University of Pennsylvania, Philadelphia, Pa. 

AMERICAN SOCIETY OF CHEMICAL ENGINEERS. Secretary, 
Calvin W. Rice, 29 West Thirty-ninth Street, New York, N. Y. 

AMERICAN SOCIETY OF CIVIL ENGINEERS. Secretary, Charles 
Warren Hunt, 220 West Forty-seventh Street, New York, N. Y. 

AMERICAN SOCIETY OF MUNICIPAL IMPROVEMENTS, Secre- 
tary, A. P. Powell, 239 West Thirty-ninth Street, New York, 


N. Y. 

AMERICAN SUPPLY AND MACHINERY MANUFACTURERS’ 
ASSOCIATION. Secretary, F. D. Mitchell, 309 Broadway, New 
York, N. Y. 

ARKANSAS ASSOCIATION OF PUBLIC UTILITY OPERATORS. 
Secretary, E. Hardin, Hot Springs Water, Gas & Electric Com- 
pany, Hot Springs, Ark. 

ARKANSAS INDEPENDENT TELEPHONE ASSOCIATION. Sec- 
retary, Charles F. Speed, Texarkana, Ark. 

ASSOCIATION OF EDISON ILLUMINATING COMPANIES. Sec- 
retary, N. T. Wilcox, Lowell. Mass. 

ASSOCIATION OF EDISON PURCHASING AGENTS. Secretary, 
H. F. Frassee, Edison Electric Illuminating Company, Brook- 
lyn, N. Y. 

ASSOCIATION OF ELECTRIC LIGHTING ENGINEERS OF NEW 
ENGLAND. Secretary, W. H. Cole, Waltham, Mass. 

ASSOCIATION OF ENGINEERING SOCIETIES. Secretary, Fred 


Brooks, 31 Mills Street, Boston, Mass. 
ASSOCIATION OF IRON AND STEEL ELECTRICAL ENGINEERS. 


ie a James Farrington, La Belle Iron Works, Steuben- 

ville, O. 

ASSOCIATION OF RAILWAY ELECTRICAL ENGINEERS. Sec- 
A Andreucetti, Chicago & Northwestern Railroad, Chi- 
cago, Ill. 

ASSOCIATION OF RAILWAY TELEGRAPH SUPERINTEND- 
ENTS. Secretary, P. W. Drew, Minnesota, St. Paul & Sault 


Ste. Marie Railroad, Chicago, HI. 

CALIFORNIA ELECTRIC RAILWAY ASSOCIATION. Secretary, 
L. E. Pioda, Oak and Broderick Streets, San Francisco, Cal. 

CALIFORNIA STATE ASSOCIATION OF ELECTRICAL CON- 
TRACTORS. Secretary and treasurer, F. V. Meyers, 502 Grant 
Building, San Francisco, Cal. 

CANADIAN ELECTRICAL ASSOCIATION. Secretary, T. S. Young, 
Confederation Life Building, Toronto, Canada. 

CANADIAN STREET RAILWAY ASSOCIATION. Secretary, Acton 
Burrows, 157 Bay Street, Toronto, Canada. 

Secretary, A. 


CENTRAL ELECTRIC RAILWAY ASSOCIATION. 
L. Neereamer, Traction Terminal Building, Indianapolis, Ind. 


‘CENTRAL ELECTRIC TRAFFIC ASSOCIATION. Secretary, J. T. 


Brittson, Chicago, South Bend & Northern Indiana Railway 
Company, South Bend, Ind. 

CLEVELAND ELECTRICAL LEAGUE. Secretary, H. H. Cudmore, 
Brilliant Electric Company, Cleveland. O. 

COLORADO ELECTRIC CLUB. Secretary, C. F. OehImann, P. O. 
Box 922, Denver, Colo. 

COLORADO ELECTRIC LIGHT, POWER AND RAILWAY ASSO- 
CIATION. Secretary, F. D. Morris, Colorado Springs, Colo. 
CONNECTICUT STATE STREET RAILWAY ASSOCIATION. 

Secretary, F. W. Poole, Bridgeport, Conn. 


ELECTRIC CLUB OF CHICAGO. Secretary, N. F. Obright, 1825 


American Trust Building, Chicago, Il. 
STATION ASSOCIA- 


ELECTRIC VEHICLE AND CENTRAL 
TION. Secretary, H. T. Sands, 139 Pleasant Street, Malden, 


Mass. l 
ELECTRIC VEHICLE ASSOCIATION OF AMERICA. Secretary, 
C. E. Firestone, Columbus Buggy Company, Columbus, O. 
ELECTRICAL CLUB OF CALIFORNIA, Secretary, Russell D. Hol- 

abird. Argonaut Hotel, San Francisco, Cal. 

ELECTRICAL CONTRACTORS’ ASSOCIATION OF INDIANA. 
Secretary, George Skillman, Indianapolis, Ind. 

ELECTRICAL CONTRACTORS’ ASSOCIATION OF NEW YORK 
STATE. Secretary, George William Russell, Jr., 25 West Forty- 
second Street, New York, N. Y. 

ELECTRICAL CONTRACTORS’ ASSOCIATION OF STATE OF 
MISSOURI. Secretary, Ernest S. Cowle, 1613 Grand Avenue, 
Kansas City, Mo. 

ELECTRICAL CREDIT ASSOCIATION OF CANADA, LIMITED. 
Secretary, William R. Staveley, Royal Insurance Building, Mont- 
real, Canada. 

ELECTRICAL CREDIT ASSOCIATION OF CHICAGO. Secretary, 
Frederic P. Vose, 1343 Marquette Building, Chicago, TIL. 

ELECTRICAL CREDIT ASSOCIATION OF PHILADELPHIA. Sec- 
retary, John W. Crum, 1324 Land Title Building, Philadelphia, 
Pa. 

ELECTRICAL CREDIT ASSOCIATION OF THE PACIFIC COAST. 
Secretary, Albert H. Elliott, Harding Building, San Francisco, 
Cal. 

ELECTRICAL CREDIT SOCIETY OF NEW YORK. Secretary., 
Franz Neilson, 80 Wall Street, New York, N. Y. 

EMPIRE STATE GAS AND ELECTRIC ASSOCIATION. Secretary, 
Charles H. B. Chapin, 29 West Thirty-ninth Street, New York, 
N. Y. 

ENGINEERING SOCIETY OF WISCONSIN. Secretary, W. G. 
Kerchoffer, 32 Vroman Building, Madison, Wis. 

ENGINEERS’ CLUB OF PHILADELPHIA. Secretary, W. P. Tay- 
lor, Philadelphia, Pa. 

ENGINEERS’ SOCIETY OF MILWAUKEE. Secretary, R. H. Pink- 


ley, Plankington House, Milwaukee, Wis. 
ENGINEERS’ SOCIETY OF WESTERN PENNSYLVANIA. Secre- 
tary, Elmer K. Hiles, 2511 Oliver Building, Pittsburg, Pa. 
FLORIDA ELECTRIC LIGHT AND POWER ASSOCIATION, Sec- 
retary, H. C. Adams, West Palm Beach, Fla. 
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FRANKLIN INSTITUTE. Secretary, R. B. Owens, 15 South Sev- 

~. enth Street, Philadelphia, Pa. 

GEORGIA SECTION NATIONAL ELECTRIC LIGHT ASSOCIA- 
TION. Secretary, H. M. Corse, Columbus, Ga. 

ILLINOIS ELECTRICAL CONTRACTORS’ ASSOCIATION. Secre- 
tary, M. N. Bloomenthal, Chicago, Il. 

ILLINOIS INDEPENDENT TELEPHONE ASSOCIATION. Secre- 
tary, C. A. Camp, Henry, Il. 

ILLINOIS STATE ELECTRICAL ASSOCIATION. Secretary, H. E. 
Chubbuck, Mayer Building, Peoria, Ill. 

ILLUMINATING CLUB OF ST. PAUL. Secretary, Clovis M. Con- 
verse, 303 North Snelling Avenue, St. Paul, Minn. 

ILLUMINATING ENGINEERING SOCIETY. Secretary, Preston 
S. Millar, Engineering Societies Building, 33 West Thirty-ninth 
Street, New York, N. Y. 

INDEPENDENT TELEPHONE ASSOCIATION OF MISSISSIPPI. 
Secretary and treasurer, J. B. Shannon. New Albany, Miss. 
INDEPENDENT TELEPHONE ASSOCIATION OF TEXAS AND 
LOUISIANA. Secretary, C. A. Shock, Sherman, Tex. 
INDIANA ELECTRIC LIGHT ASSOCIATION. Secretary, 

Zartman, Indianapolis, Ind. 

INDIANA ENGINEERING SOCIETY. Secretary, Chas. Brassmann, 
43 Union Trust Building, Indianapolis, Ind. 

INDIANA INDEPENDENT TELEPHONE ASSOCIATION. 
tary, Walter J. Uhl, Logansport, Ind. 

INTERNATIONAL ASSOCIATION OF MUNICIPAL ELECTRI- 
CIANS. Secretary, Frank P. Foster, Corning, N. Y. 

IOWA ELECTRICAL ASSOCIATION. Secretary, L. D. Mathes, 
Union Electric Company, Dubuque, Iowa. 

IOWA INDEPENDENT TELEPHONE ASSOCIATION. Secretary, 
W. J. Thill, Des Moines, Iowa. 

IOWA STREET AND INTERURBAN RAILWAY ASSOCIATION. 
Secretary, George M. McCartney, Des Moines, Iowa. 

KANSAS GAS, WATER. ELECTRIC LIGHT AND STREET RAIL- 
WAY ASSOCIATION. Secretary, James D. Nicholson, Newton, 
Kans. 

KENTUCKY INDEPENDENT TELEPHONE ASSOCIATION. Sec- 
retary, W. G. Turpin, Henderson, Ky. 

MAINE ELECTRICAL ASSOCIATION. 
Lewiston, Me. 

MAINE INDEPENDENT TELEPHONE ASSOCIATION. Secretary, 
M. E. Crow, Houlton, Me. 

MASSACHUSETTS ELECTRIC LIGHTING ASSOCIATION. Secre- 
tary, M. L. Fahey, 84 State Street, Boston, Mass. 
MASSACHUSETTS STREET RAILWAY ASSOCIATION. 

tary, Charles S. Clark, 70 Kilby Street, Boston, Mass. 

MASTER CAR BUILDERS’ ASSOCIATION. Secretary, J. W. Tay- 
lor, 390 Old Colony Building, Chicago, Il. 

MICHIGAN ELECTRIC ASSOCIATION. Secretary and treasurer, 
Herbert Silvester, Detroit, Mich. 

MICHIGAN INDEPENDENT TELEPHONE ASSOCIATION. Sec- 
retary, A. A. Burch, Battle Creek. Mich. 

MINNESOTA ELECTRICAL ASSOCIATION. Secretary-treasurer, 
E. T. Street; Northern Heating & Lighting Company, St. Paul, 
Minn. 

MISSISSIPPI ELECTRIC ASSOCIATION. Secretary, A. H. Jones, 
McComb, Miss. 

MISSOURI ELECTRIC, GAS. STREET RAILWAY AND WATER 
WORKS ASSOCIATION. Secretary, N. J. Cunningham, Spring- 
field, Mo. 

MISSOURI INDEPENDENT TELEPHONE ASSOCIATION. Secre- 
tary, George W. Schwerer, Windsor. Mo. 

MUNICIPAL LIGHTING ASSOCIATION OF MASSACHUSETTS. 
Secretary, J. C. Norcross, Reading, Mass. 

NATIONAL ACADEMY OF SCIENCES. Secretary, Arnold Hague. 
United States Geological Survey, Washington, D. C. 

NATIONAL ARM, PIN AND BRACKET ASSOCIATION. Secretary. 
J. R. Magers, Madison, Ind. 

NATIONAL ASSOCIATION OF COTTON MANUFACTURERS. 
Secretary, C. J. H. Woodbury, Boston, Mass. 

NATIONAL DISTRICT HEATING ASSOCIATION. 
IL. Gaskill, Greenville, O. 

NATIONAL ELECTRIC CREDIT ASSOCIATION. Secretary, Fred- 
eric P. Vose. 1343 Marqueite Building, Chicago, HI. 

NATIONAL ELECTRIC LIGHT ASSOCIATION. Secretary, T. ©. 
Martin, 23 West Tiirty-ninth Street. New York, N. Y. 

NATIONAL ELECTRICAL CONTRACTORS’ ASSOCIATION OF 
THE UNITED STATES. Secretary, N. H. Morton, 41 Martin 
Building, Utica, N. Y. 

NATIONAL ELECTRICAL INSPECTORS’ ASSOCIATION. 
tary, T. H. Day, 27 Pine Street, Hartford, Conn. 
NATIONAL INDEPENDENT TELEPHONE ASSOCIATION. Sec 

retary, J. B. Ware, McCormick Building, Chicago, Il. 

NATIONAL ISOLATED PLANT ASSOCIATION. Secretary, E. D. 
Fieux. Wing Manufacturing Company, New York City. 

NEBRASKA ASSOCIATION OF INDEPENDENT TELEPHONE 
COMPANIES. Secretary, Charles H. Hood, Lincoln, Neb. 

NEBRASKA ELECTRICAL ASSOCIATION. Secretary, Frank Mc- 
Master, Beatrice, Neb. 

NEW ENGLAND ELECTRICAL CREDIT ASSOCIATION. Alton F. 
Tupper, &4 State Street, Boston, Mass. 

NEW ENGLAND SECTION, NATIONAL ELECTRIC LIGHT ASSO- 


J. V. 


Secre- 


Secretary, F. D. Gordon, 


Secre- 


Secretary, D. 


Secre- 
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CIATION. Secretary, L. D. Gibbs, 39 Boyleston Street, Boston, 
Mass. 

NEW ENGLAND STREET RAILWAY CLUB. Secretary, John J. 
Lane, 12 Pearl Street, Boston, Mass. 

NEW YORK ELECTRICAL SOCIETY. Secretary, G. H. Guy, 
Engineering Societies Building, 29 Thirty-ninth Street, New 
York, N. Y. 

NEW YORK RAILROAD CLUB. Secretary, H. D. Vote, 95 Liberty 
Street. New York, N. Y. 

NEW YORK STATE INDEPENDENT TELEPHONE ASSOCIA- 
TION. Secretary, R. Max Eaton, Niagara Falls, N. Y. 

NORTH DAKOTA INDEPENDENT TELEPHONE ASSOCIATION. 
Secretary and treasurer, L. C. Kane, Kensal, N. D. 

NORTHWEST ELECTRIC LIGHT AND POWER ASSOCIATION. 
Secretary, N. W. Brockett, Cataract Building, Seattle, Wash. 

OHIO ELECTRIC LIGHT ASSOCIATION. Secretary, D. L. Gaskill, 
Greenville, O. 

OHIO INDEPENDENT TELEPHONE ASSOCIATION. Secretary, 
Ralph Reamer. Columbus, O 

OHIO SOCIETY OF MECHANICAL ELECTRICAL AND STEAM 
ENGINEERS. Secretary, F. E. Sanborn, Ohio State University. 
Columbus, O. : 

OKLAHOMA SLECTRIC LIGHT, RAILWAY AND GAS ASSOCIA- 
TION. Secretary, Galen Crow, Guthrie, Okla. 

OLD-TIME TELEGRAPHERS’ AND HISTORICAL ASSOCIATION. 
Secretary, Frank J. Sherrer, 195 Broadway, New York, N. Y. 

ORDER OF THE REJUVENATED SONS OF JOVE. Mercury, Roy 
M. Van Vliet, Monadnock Block, Chicago, IN. 

PACIFIC COAST ELECTRIC VEHICLE ASSOCIATION. Secretary. 
A. H. Halloran, 901 Atlas Building, San Francisco, Cal. 
PENNSYLVANIA ELECTRICAL ASSOCIATION. Secretary, Van 

Dusen Rickert, Pottsville, Pa. 

PENNSYLVANIA STATE INDEPENDENT TELEPHONE ASSO- 
CIATION. Secretary, H. E. Bradley, 135 South Second Street. 
Philadelphia, Pa. 

PENNSYLVANIA STATE STREET RAILWAY ASSOCIATION. 
Secretary, Charles H. Smith, Lebanon, Pa. 

PIKE’S PEAK POLYTECHNIC SOCIETY. Secretary, E. A. Saw 
ver, Colorado Springs, Colo. 

PITTSBURG ELECTRIC BOOSTERS’ CLUB. Recording Watt 
meter, O. R. Rombach, 919 Liberty Avenue. Pittsburg, Pa. 
RAILWAY ELECTRIC SUPPLY MANUFACTURERS’ ASSOCIA 
TION. Secretary, J. Scribner, General Electric Compary. Chi- 

cago, lil. 

RAILWAY SIGNAL ASSOCIATION. 
Bethlehem, Pa. l 

SOCIETY OF THE UNITED STATES MILITARY TELEGRAPH 
CORPS. Secretary, David H. Bates, 65§ Broadway, New York, 
N. Y. 

SOCIETY FOR THE PROMOTION OF ENGINEERING EDUCA- 
TION. Secretary, H. H. Norris, Cornell University. Jthaca. 
No Y. 

SOCIETY OF AUTOMOBILE ENGINEERS. Secretary, Alexander 
Churchward, 30 Church Street, New York, N. Y. 

SOCIETY OF WIRELESS TELEGRAPH ENGINEERS. Secretary. 
E. D. Forbes, 96 Franklin Street, South Framingham, Mëss. 

SOUTH DAKOTA INDEPENDENT TELEPHONE ASSOCIATION. 
Secretary-treasurer, E. R. Buck, Hudson, S. D. 

SOUTHWESTERN ELECTRICAL AND GAS ASSOCIATION. Sec- 
retary, W. B. Head, Stephensville, Tex. . 

STREET RAILWAY ASSOCIATION OF THE STATE OF NEW 
YORK. Secretary, J. H. Pardee, J. G. White & Company, New 
York, N. Y. 

TELEPHONE SOCIETY OF NEW YORK. Secretary, T. H. Law- 
rence, Eighteenth Street and Irving Place. New York, N. Y. 

TEXAS INDEPENDENT TELEPHONE ASSOCIATION. Secretary. 
Leon Spencer, Gainesville, Tex. , 

UNDERWRITERS’ NATIONAL ELECTRICAL ASSOCIATION 
Secretary Electrical Committee, C. M. Goddard, 141 Milk Street. 
Boston, Mass. ae 

UTAH SOCIETY OF ENGINEERS. Secretary, W. C. Ebaugh, Unt 
versity of Utah, Salt Lake City, Utah. 

VERMONT AND NEW HAMPSHIRE INDEPENDENT TELE 
PHONE ASSOCIATION. Secretary-treasurer, E. B. Seeley. St. 
Johnsburg, Vt. 

VERMONT ELECTRICAL ASSOCIATION. 
den, Manchester, Vt. 

WASHINGTON SOCIETY OF ENGINEERS. 
F Street, Washington, D. C. 

WESTERN ASSOCIATION OF ELECTRICAL INSPECTORS. Sec- 
retary, W. S. Boyd, 125 Monroe Street, Chicago, Il. 

WESTERN SOCIETY OF ENGINEERS. Secretary, J. H. Warder. 
Monadnock Block, Chicago, M. 

WIRELESS INSTITUTE. Secretary, Sidney L. Williams. Room 
1909, 42 Broadway, New York, N. Y. 

WISCONSIN ELECTRICAL ASSOCIATION, Secretary, George Alli- 
son, Milwaukee Electric Railway & Light Company, Milwau- 
Kee, Wis. 

WISCONSIN INDEPENDENT TELEPHONE ASSOCIATION. Se 
retary, J. C. Crowley, Jr., Surerior, Wis. 

WISCONSIN STATE TELEPHONE ASSOCIATION. 
Paul J. Weirich, Monroe, Wis. 


Secretary, C. C. Rosenberg. 


Secretary, A. B. Mars- 


Secretary. 
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RECORD OF ELECTRICAL PATENTS. 


Issued (United States Patent Office) March 28, 1911. 


987,686. HATCHING APPARATUS FOR EGGS.—Walter Bach- 
mann, Langengrobsdorf, Germany. Filed March 17, 1910. A 
thermometrically actuated electromagnet controls the near- 
ness of a vertically adjustable egg-chamber-carrying frame to 


the source of heat. 
987,690. LAMP SOCKET. Reuben B. Benjamin, Chicago, Ill, as- 
signor to Benjamin Electric Manufacturing Company, Chicago, 
IN. Filed April 11, 1907. Two sockets mounted horizontally 
end to end have a common tubular casing and common central 
contact. The casing is secured to a tubular supporting stem. 


987,694. ELECTRIC HIGH-WATER ALARM. Edwin E. Brackett, 
Central Falls, R. I. Filed July 14, 1909. A floating ball swings 
a lever when rising so as to close an electric alarm circuit. 


987,698. MULTIPLE-VOLTAGE CONTROLLER. Herbert W. Che- 
ney, Milwaukee, Wis., assignor to Allis-Chalmers Company. 
Filed October 5, 1908. Has co-operating fixed and movable 
contacts arranged and connected so that all arc-producing in- 
terruptions of the armature circuit of the motor to be con- 
trolled occur at one fixed point. 

987,715. MANUFACTURE OF STEEL. James H. Gray, New York, 
N. Y., assignor to Illinois Steel Company, Chicago, Ill. Filed 
February 16, 1909. Consists in treating molten metal in a Bes- 
semer converter for the removal of silicon and carbon, trans- 
ferring to an electric furnace in a ladle to which a separately 
formed basic slag has been added to remove phosphorus during 
transference, removing the exhausted slag from the ladle, and 
adding fresh basic slag to the metal after the transference tothe 


electric furnace. 
987,717. ELECTROLYTIC CELL. Thomas Griswold, Jr., Midland. 
Mich. Filed December 7, 1907. Comprises two solid, non-por- 
ous, carbon electrodes; an annular separating member between 
the electrodes, whereby a chamber for electrolyte is formed, the 
inner faces of the electrodes respectively forming an anode and 
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987,902. -APPARATUS FOR PRODUCING 
OZONE. 


a cathode; and a porous diaphragm separating the chamber 


into two compartments. 
Filed 


987,720. TELEGRAPHY. Benjamin P. Hayes, Topeka, Kans. 
May 17, 1910. The line wire has two jack contacts into which 


the terminals of the local circuit can be plugged. In the local 
circuit is a relay, variable resistance and key. 


987,725. PRINTING METER. Frank F. Kinney, Chicago, Ill., as 
signor to Minerallac Electric Company, Chicago, Ill. Filed Aug- 
use 6, 1908. A set of watt-hour meters, each having a printing 
attachment controlled by an electromagnet, has a common cir- 
cuit for these magnets governed by a clock, so that the meter 
readings are printed periodically and simultaneously on all the 


meters. í 
987,768. ELECTRIC CLOCK. Lewis F. Stadel, Freeport, Mich. 
Filed August 4, 1909. An electromagnet is provided for tension- 
ing the mainspring, the circuit of the magnet being periodically 


closed. 
987,775. ELECTRICALLY-OPERATED CIRCUIT-BREAKER. Her- 
mon L. Van Valkenburg, Norwood, O., assignor to Bullock Elec- 


tric Manufacturing Company. Filed October 27, 1905. A cir- 
cuit-breaker with a closing magnet and a tripping magnet has 
means including an auxiliary circuit-breaker for connecting the 
closing magnet to a source of current, and a tripping coil for 


the auxiliary breaker. 


987,924. —RECTIFIER FOR CHARGING LIGHT- 
NING ARRESTER. 


987, 800. IGNITER. George Gray. Mianus, Conn., assignor to Mianus 
Motor Works, Mianus, Conn. Filed Jan. 21, 1910. One of a 
pair of electrodes is connected to a rock shaft. 

987,810. SELF-OILING WHEEL. George H. Merwin, Milford, Conn. 
Filed December 29, 1909. A trolley wheel with a central oiling 
chamber. 

987,845. APPARATUS FOR THE ELECTRICAL TREATMENT OF 
LIQUIDS AND SEMI-LIQUIDS. Virgil M. Wright, Cleveland, O. 
Filed January 13, 1910. A trough-shaped box is lined with 
aluminum and has a central carbon bar mounted on baffle bars 
and supporting inverted U-shaped aluminum electrodes. 

987,864. OPERATOR’S SELECTIVE RINGING-KEY OR SWITCH. 

William W. Dean, Chicago, Ill., assignor to Kellogg Switchboard 
& Supply Company, Chicago, Hl. Filed June 15, 1903. Consists 
of a number of plunger keys adapted to reciprocate through a 
top plate and engage contact springs. 

987,874. SWITCHBOARD. Theodore A. Hammond, Passaic, N. J. 
Filed March 8, 1905. <A spring jack for a switchboard. 

987,901. ELECTRIC FLATIRON. Francis H. McManus, Boston, 
Mass. Filed July 27, 1910. Has a chambered body containing 
two superposed heating elements wound on insulating plates 
on top of which is a switch for connecting in either heating 


element. 


987,902. APPARATUS FOR PRODUCING OZONE. Clifford D. 


Meeker, East Orange, N. J., assignor to Gerard Ozone Process 
Co., New York, N. Y. Filed Aug. 4, 1910. Comprises a tank con- 
taining liquid insulation, and a cover of insulating material. 
ozonizing elements depending from the cover into the tank, 
and a casing above the cover and inclosing the upper ends of 


the elements. 
987,924. 


RECTIFYING SYSTEM FOR ALUMINUM-CELL LIGHT- 


uss, 028. —MOTOR-CONTROL SYSTEM. 


NING-ARRESTERS. Charles P. Steinmetz, Schenectady, N. Y. 
assignor to General Electric Co. Filed Sept. 13, 1910. Com- 
bined with an electrolytic lightning arrester for an alternating- 
current system is a mercury-arc rectifier having its anodes 
connected to the terminals of the arrester and its cathode 
connected to an intermediate point in the arrester, and reac- 
tances interposed between the rectifier and the arrester. 


MACHINE-BRAKE. Clarence L. Taylor. Alliance, Ohio, as 


987,927. 
signor to Morgan Engineering Co., Alliance, O. Filed Feb. 21. 
1908. A magnetic brake is mounted on the field frame of a 
motor. 


987,947. ELECTROLYTICALLY REFINING ALLOYS. Anson 

Gardner Betts, Troy, N. Y. Filed April 19, 1909. Renewed 
Aug. 20, 1910. Consists of dissolving metals as anode by elec- 
trolysis in an electrolyte, depositing therefrom at a cathode 
an alloy, changing a condition of the solution and depositing 
a different alloy under the changed condition. 

987,953. ELECTRIC FURNACE. John W. Brown, Lakewood, Ohio. 
assignor to National Carbon Co. Filed March 5, 1910. <A fur- 
nace of the ring type having a series of sections. 

987,956 TELEGRAPHIC TRANSMITTER. George A. Cardwell, 

New York, N. Y., assignor to American Telegraph Typewriter 

Co., New York, N. Y. Filed Jan. 15, 1908. Is provided with 

a keyboard similar to that of a typewriter. 
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987,979. ALTERNATING-CURRENT MOTOR AND CONTROL- 
LING DEVICE THEREFOR. Vance I. Gray, Toledo, Ohio, as- 
signor to F. Bissell Co., Toledo, Ohio. Filed April 13, 1908. 
Combined with the main windings are inductively balanced 
auxiliary windings parts of which may be cut out by a switch. 

987,984. SWITCH. Gerald W. Hart, West Hartford, Conn., assign- 
or to Hart Manufacturing Co., Hartford, Conn. Filed Feb. 21, 
1910. An electromagnetically controlled snap switch. 

987,985. SWITCH. Gerald W. Hart, West Hartford, Conn., as- 
signor to Hart Manufacturing Co., Hartford, Conn. Filed June 
30, 1910. A rotary snap switch. 

987,991. CONTACT-SHOE. Richard T. Jones and Frank T. Jones, 
Baltimore, Md. Filed Aug. 16, 1909. Has two pendant spring 
plates each having an electrical connection from one side of 
the same source of energy and the lower ends of said plates 
being movable. A contact plate is interposed between and 
independent of the pendant spring plates and normally con- 
necting them electrically. 

988,004. ANNUNCIATOR. Adam Lungen, New York, N. Y., as- 
signor to Edwards & Co. Filed Oct. 13, 1909. An arm by 
which a number is carried is actuated by an electro magnet. 

988,009. SIGNAL-TRANSMITTER. Judson McFell, Chicago, Il. 
Filed Aug. 19, 1909. A motor is so arranged that it can oper- 
ate a switch, a toothed actuator on the shaft being rotatable 
to selective position to vary a signal and axially movable to 
operative or inoperative relation to the switch. Means are pro- 
vided for latching the actuator upon the shaft when in its 
operative plane, and for automatically restoring the actuator 
to its inoperative plane, 

988,018. FLUSH-RECEPTACLE. William J. Newton, Lynbrook, N. 
Y., assignor to Metropolitan Switchboard Co. Filed June 26, 
1909. A device adapted to be inserted in the box or casing 
of a wall switch in lieu of the usual switch mechanism and 


988,245.—_OIL SWITCH. 


comprising a block having exterior spring blades adapted to 
establish electrical connections within the box, the block also 
having spring tongues within its interior and protuberances 
with channels extending toward the tongues and located to 
correspond to the usual operating buttons. 


988,028. MOTOR-CONTROL SYSTEM. William H. Powell, Nor- 
wood, Ohio, assignor to Allis-Chalmers Co., and The Bullock 
Electric Manufacturing Co. Filed May 21, 1907. Comprises a 
separately excited motor, a separately excited generator ex- 
clusively supplying the armature thereof, means for control- 
ling the electro-motive force of the generator, and a manually 
controlled rotary motor for operating the controlling means. 


988,042. ELECTRIC METER. George E. Stevens, Lynn, Mass., 
assignor to General Electric Co. Filed Aug. 31, 1905. The 
tubular shaft has two contractions to one of which is affixed 
the commutator, and to the other a worm for operating the 
recording hands. 


988,044. TELEPHONE-RECEIVER. Harve R. Stuart, Wheeling 
W. Va. Filed March 21, 1908. A number of radially arranged 
magnets are used. 


988,093. SYSTEM FOR CONTROLLING ELECTRIC CIRCUITS. 
Gerald W. Hart, West Hartford, Conn., assignor to Hart Man- 
ufacturing Co., Hartford, Conn. Filed June 30, 1910. A pair 
of electric lines is provided with a number of branch circuits, 
each of which has a solenoid switch, all of which are put in 
parallel on a local circuit. Means are provided for cutting 
any of the solenoids out of the local circuit when its switch 
has been controlled thereby. 


988,094. SWITCH. Gerald W. nart, West Hartford, Conn., as- 
signor to Hart Manufacturing Co., Hartford, Conn. Filed July 
7, 1910. A push-button electrical switch for use with small 
currents. 


988,104. SIGN. Ray G. Jenckes, Manaos, Brazil, assignor to Gen- 
eneral Electric Co. Filed June 25, 1910. <A glass vessel filled 
with an electrolyte is made to act as a sign. One electrode 
consists of film-coated letters which become luminous upon 
the application of current to the terminais of the vessels. 


Vol. 58—No. 14 


988148. MANUFACTURE OF FILAMENTS FOR INCANDES 
CENT LAMPS. Charles P. Steinmetz, Schenectady, N. Y., as 
signor to General Electric Co. Filed April 30, 1904. Consists 
in treating filaments for use in incandescent lamps with penta- 
fluoride of iodine, 


988,162. ELECTRIC SIGNALING MEANS. Andrew J. Allard, Rich- 
mond, Va., assignor of one-fourth to T. F. Green and one 
lourth to David R. Creecy, Richmond, Va. Filed Oct. 29, 1910. 
A roller running on the side of the wheel flange is connected 
by a pivoted arm to a circuit controller so that an electric 
signal is given in case of a break in a wheel flange. 


988,171. FIRE-ALARM SYSTEM. Hazel Burton Bush, Littleton, 
Colo. Filed May 25, 1909. A visible and an audible alarm are 
both operated by a system of solenoids. 


988,192. ELECTRICAL TESTING DEVICE. Charles A. Hether. 
ington, Des Moines, Iowa. Filed Dec. 20, 1909. A screw driver 
has in the interior of its handle a resistance coil provided with 
several terminals. A miniature lamp contained in the handle 
so as to be easily visible is illuminated when the screw-driver 
blade and a coil terminal are put in an electric circuit. 


988,198. ALARM FOR INCUBATORS. Leonard H. Litscher, Day- 
ton, Ore. Filed July 28, 1909. A moving arm operated by tem- 
perature changes closes an electric-bell circuit when the in- 
cubator becomes too warm or too cool for proper operation. 


988,210. ART OF ELECTROLYTICALLY EXTRACTING METALS 
FROM THEIR ORES. William D. Rennie, Hackensack, N. J. 
assignor to Universal Ore Reduction Co., Phoenix, Ariz. Filed 
June 8, 191v. Consists in continuously causing a powder of 
an ore to ascend through an electrolyte by an applied force 
and to then allow it to descend under the action of gravity 
alone while subjected to the influence of an electrical current. 


988,218. ELECTRICAL SIGNAL-RECORDING SYSTEM. Alfred 
L. Sohm, Whittier, Cal., assignor to Sohm Electric Signal & 
Recording Co., Los Angeles, Cal. Filed May 20, 1908. Re 
newed Feb. 23, 1910. A set of numbers from 0 to 9, affixed 
to a stamp, is operated by a number of electromagnets. 


988,245. - OIL-SWITCH. Herbert W. Cheney, Milwaukee, Wis., as 
signor to Allis-Chalmers Co. and Bullock Electric Manufactur- 
ing Co. Original application filed Oct. 22, 1906. Divided and 
this application filed April 19, 1909. One of the switch ter- 
mals is connected to the binding post by a flexible connection, 
the other terminal moving in oil. 


PATENTS THAT HAVE EXPIRED. 
Following is a list of the electrical patents (issued by the 
United States Patent Office) that expired April 3, 1911: 
517,427. PROCESS OF MANUFACTURING ACTIVE MATERIAL 


FOR SECONDARY ELECTRIC BATTERIES. Wilhelm A. 
Boese, Berlin, Germany. 


517,482 INCANDESCENT LAMP. Augustus C. Carey, Lake Pleas- 


ant, Mass. 


517,445 COIN-CONTROLLED AND COIN-RETURN LOCK FOR 
TELEPHONES. Julius M. Dashiell, Jr., Washington, D. C. 
517,450. ELECTRIC BURGLAR-ALARM. John Frame and Robert 

B. Morden, Cooper, Jowa. 

517,455. SECONDARY CELL OR BATTERY. George B. Henry, 
Hartford, Conn. 

517,498. ELECTRIC TRAIN-LIGHTING AND BRAKING SYSTEM. 
George W. Swartz, Florence, Ala. 

517,502. CIRCUIT MAKER. Joseph Weaver, Canandaigua, N. Y. 

517,531. INDUCTION ELECTRIC RAILWAY. Charles E. Roehl, St. 
Joseph, Mo. 

517,549. CONDUIT ELECTRIC RAILWAY. Willie C. Keithly, San 
Francisco, Cal. 

517,569. ADJUSTABLE DESK BRACKET FOR ELECTRIC 
LAMPS. Stephen G. Garlock and Bennie W. Marshall, St 
Louis, Mo. 

517,582. ELECTRIC SWITCH. Robb Mackie, New York, N. Y. 

517,664. ELECTRICAL SWITCH. Ernest Ruebel, St. Louis, Mo. 

517,668 and 517,669. ELECTRIC MOTOR. William J. Still, Tor 
onto, Canada. 

517,692. CONDUIT ELECTRIC RAILWAY. Herbert A. Goreham, 
Decatur, Ill. 


517,714. GOVERNOR FOR ELECTRIC MOTORS. John F. Winter, 
Baltimore, Md. T 

517,743. ELECTRICALLY OPERATED RAILWAY-SWITCH. Wil 
liam S. Gavey, Brooklyn, N. Y. 

517,762. TELEPHONE. Stewart D. McKelvey, Canton, Ohio. 

517,763 and 517,764. MAGNETO-TELEPHONE. Stewart D. Me 
Kelvey, Canton, O. 

517,770. RHEOSTAT. Alton J. Shaw, Muskegon, Mich. 

517,773. ELECTRIC SWITCH. Charles F. Speed, Edward W. Bark 
er and Charles P. Frank, Duluth, Minn. j 

517,778. ELECTRIC STOP-MOTION DRAWING-FRAME. Edmun 
Tweedale, Samuel Tweedale and Joseph Smalley, Castleton. 
England. 


517,804. CONDUIT ELECTRIC RAILWAY. Wilton F. Jenkins, 
Richmond, Va. | 


517,812. SYSTEM FOR CONTROLLING ELECTRIC LIGHTS. Wil 
liam F. Bradner, Denver, Colo. 
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CONSERVATION OF WATER POWERS. 

On Saturday last the Power Trensmission Section of 
the National Electric Light Association held a meeting in 
New York City to discuss the proper attitude of the na- 
tional and state Governments toward the development and 
utilization of water powers. It was very clearly brought 
out at this meeting that some definite and speedy action 
on the part of our Federal Government is necessary if water 
powers are to be adequately utilized and the conservation 
of our natural resources carried out in its true sense. As 
the Secretary of the Interior, Mr. Walter L. Fisher, very 
truly said, the government at present has no definite policy, 
and until it formulates one there is not likely to be much 
progress made in the utilization of those water powers ad- 
jacent to the public domain. , 

Jt was very evident from the tone of the various ad- 
dresses made at this meeting that government regulation 
is generally recognized as appropriate and necessary for 
the general welfare, but the form which government regu- 
lation should take is not so generally agreed upon. Strong 
arguments against the limitation of the terms of lease were 
brought forward and the general sentiment seemed to be 
that if the control of rates was kept in the hands of the 
government, few other restrictions were necessary. The 
address of Mr. Sidney Z. Mitchell made it very plain that 
any tax put upon a development company in the form of 
either annual rental, percentage on receipts, or the con- 


struction of locks for the benefit of the general public, must 


be ultimately borne by the consumers of the power, and 
it is neither logical nor just to impose this burden upon 
local consumers in order to achieve benefits to the country 
at large. In exercising this controlling power over the 
rates to be charged for electrical energy, the government 
officials or public-service commissions must recognize any 
such payments upon the part of the operating company as 
a necessary expense which must be covered by the gross 
receipts. 

Hydroelectrical development is being delayed at the 
present time on account of the general uncertainty as to 
what the attitude of the Government is to be upon this 
question, and the sooner some definite poliey can be laid 
down the better will the interests of conservation be 
served. At present investors look askance at all schemes 
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for water-power development. While our engineers are 


prepared to harness up these great sources of energy, legal 
conditions make it impossible to raise the necessary eapital. 
As Mr. Mitchell so truly said: ‘‘Commercial hydroelectric 
development has progressed, but our water-power laws 


have not.’”’ 


TELEPHOTOGRAPHY. 

The transmission of pictures to a distance by means of 
the electric current is not a new idea. As early as 1851, Back- 
well attempted the transmission of blacks and whites, with- 
out half-tones, and similar attempts were made by Casselli 
in 1855, and in 1872 by d’Arlincourt. The principal aim of 
these experimenters was to transmit writing. The general 
scheme has been to secure synchronous motion of two arms, 
one at the sending and the other at the receiving station, 
each tracing line by line the entire area of the picture. 
When the sending pencil traverses black, the receiving 
pencil must record black on the receiving sheet, and when 
the sending pencil traverses white, there must be no record. 
The perfection of apparatus for carrying out the latter oper- 
ation 1s the achievement of recent years. 

The apparatus for synchronism used by d’Arlincourt 
and improved by Baudot consists of two cylinders turning in 
front of the pencils, which move gradually in an axial direc- 
tion. The speed of the two cylinders is adjusted to be 
nearly the same, and they are brought into exact synchron- 
ism by an electrical contact made once every revolution. 

Professor Korn, of Munich, has utilized the sensibility of 
selenium to light in his invention for controlling the impulses 


which are received over the line, and his apparatus marks . 


the most recent advance in this art. The cylinder mentioned 
above is of transparent glass, and the picture takes the 
form of a photographic film mounted upon it. The pencil 
is replaced by a beam of light, whose intensity after passing 
the film is determined by the density of the latter. This 
beam then falls upon a selenium cell, whose resistance, and 
hence the magnitude of the transmitted current, is controlled 


- by the intensity of the light. At the receiving station a sen- 


sitive film is mounted upon the rotating cylinder, and the 
amount of light falling upon it at any instant is controlled 
by a diaphragm actuated by a string galvanometer, the very 
sensitive instrument for measuring currents which was in- 
vented by Ader and further developed by Einthoven. 
Korn found it necessary to overcome the sluggishness exhib- 
ited by the selenium cell and did so by making use of a dit- 
ferential apparatus, the resistance of the selenium being 
partly balanced by that of a second cell whose illumination 
depended upon the transmitted current. Korn’s method has 
met with considerable suceess, and has been used over 
long distances. 

In Carbonelle’s apparatus the receiving mechanism con- 
sists of a telephone, whose membrane carries a stylus which 


makes an impression upon a wax cylinder. The record is 
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thus similar to a phonographic record. Pictures have been 
reproduced by this means over lines of some length. 

An apparatus using cathode rays was early employed by 
Korn as a receiver, but was discarded because it was con- 
sidered too delicate for regular practice. The use of cathode 
rays, has, however, been taken up by other inventors, and on 
account of the lack of inertia, sensitiveness, and rapidity of 
response furnishes a means in some respects ideal for the 
purpose. If such apparatus can be made sufficiently rugged 
for every-day use it will probably prove the most satisfac- 
torv of all the means yet tried. 

A report from Russia tells of a remarkable apparatus 
which would seem to combine the functions of a camera with 
transmission to a distance, so that the observer sees a pit- 
ture of whatever is exposed to the sending apparatus. De. 
tails of the method employed are lacking, and until these are 
published, it is only natural to suppose that the importance 
and the accomplishments of the new invention have been 
greatly exaggerated. 


AN AUTHORITATIVE UTTERANCE ON BOSTON 
ELECTRIFICATION. 


Advocates of early steam-railroad electrification at Bos- 
ton received much encouragement at a recent legislative 
hearing addressed by Chairman George G. Crocker of the 
Boston Transit Commission and ex-officio a prominent men- 
ber of the Joint Commission on Metropolitan Improvements. 
Since the issuance last winter of the divided report of the 
latter board on the advisability of legislation requiring the 
railroads to electrify, popular interest in the matter has ru 
high, and there has developed a strong sentiment critical 
of the attitude of the majority opinion of the Commission, 
which was against immediate legislation in favor of ele- 
tricity. At the time the Joint Board. report was published 
we called attention to the fact that a majority of the com- 
missioners qualified technically to pass upon the subject 
were in favor of electrification, the members opposed being 
for the most part men with little or no railroad or electrical 
experience. The appearance of Mr. Crocker before the leg- 
islative committee in charge of the various electrification 
bills was therefore received with widespread interest as the 
utterance of the portion of the Joint Board most conversant 
with the engineering and economic conditions bearing upos 
the substitution of electricity for steam. 

Mr. Crocker contended that the increased traffic cer- 
tain to follow the adoption of electricity within the Boston 
district will probably render the change financially profitable 
to the railroads. The total passenger traffic at the steam- 
railroad terminals at Boston is about 60,000,000 passengers 
per year. An increase of twenty per cent in this traffic, as- 
suming that each passenger travels ten miles within the 
electrified district at 1.6 cents per mile, the average fare in 
the state as a whole, would add $2,000,000 to the gross ear? 


» - 
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ings per year, which would pay five per cent on the esti- 
mated total of $40,000,000 required to electrify all the lines 
in the metropolitan district. Between 1908 and 1910 the 
traffic at the Grand Centra] Station, New York. increased 
under electrical operation twelve per cent in spite of the 
confusion incident to the rebuilding of the station. At the 
North Station in Boston the gain in the period was ten per 
cent, and it appears entirely reasonable to expect a much 
larger increase when électricity is adopted. An important 
point made by Mr. Crocker was that the majority of the 
Joint Commission failed to assign any financial value to 
what might be called the real-estate salvage of electrifica- 
tion. This readily amounts to large sums, since the aboli- 
tion of the steam locomotive enables Sweeping changes to 
be effected in the terminals and yards, permitting the con- 
struction of new streets, and the building of commercial 
structures immediately above the electrified trackage. Due 
credit was also given by the speaker to the operating econo- 
mies possible of realization under the electrical method, and 
the smoke nuisance was treated at length, the point being 
made that the lives of millions of people are yearly being 
shortened by the necessity of breathing noxious gases and 
dirt arising from the use of the steam locomotive in cities. 
Closing, Mr. Crocker said that Massachusetts should not 
wait for complete standardization of equipment for the oper- 
ation of electrified service any more than it had done so in 
the telephone field. He emphasized the fact that the traffic 
on the Boston lines is over three times as great as at the 
Grand Central Station when electricity was first applied 
at the latter point, and urged that nothing in the statements 
of the New York, New Haven & Hartford Railroad indicates 
that an electrification carried out along proper engineering 
and transportation lines would be unprofitable. He favored 
the passage of the New Haven Company’s Boston Intersta- 
tion Tunnel bill, which would mean the beginning of elec- 
trified service. 

This presentation of the reasons why the technically 
qualified membership of the Joint Board favor electricity 
puts the whole matter squarely up to the Legislature of 
Massachusetts, and in the present temper of the publie mind 
it is not likely that the problem will be allowed to go over 
much longer. At a recent meeting of the Boston Society of 
Civil Engineers, President Dugald C. Jackson of the Ameri- 
can Institute of Electrical Engineers stated that he felt 
that the time was ripe for constructive legislation on behalf 
of electrification, not necessarily for the equipment of all 
the radiating lines in the district at present, but certainly 
for the adoption of electricity on at least a few of the most 
important routes. If the New Haven Company is given au- 
thority to build a tunnel under Boston Harbor for electrified 
service at the present session, the initial steps will be taken 
toward what will ultimately become a complete revolution 
in railroad transportation in Eastern Massachusetts. 


ELECTRICITY IN BUILDING CONSTRUCTION. 

In the majority of cities throughout the country, build- 
ing construction is enjoying a remarkable state of activity, 
which lends emphasis to the expression that this is an age 
of enterprise and great undertaking. Central stations 
have a means of participating in this activity by introduc- 
ing, to a much greater extent, electrically operated ap- 
paratus in construction work, and the results to be derived 


therefrom are most certainly worthy of deep and serious 


consideration. i 
The statement that the application of electricity in 


building construction results in a saving of both time and 


money is well founded, as has been proven by experience. 
In many places the electrie motor, on account of its inher. 
ent advantage, has replaced the steam-engine equipment 
in the building of structures, both large and small, as the 
electrical equipment is always ready for instant use and 
is set in operation by the mere movement of a controller, 
thus eliminating the loss of time in getting up steam when 
a steam engine is used. 

Two of the most important advantages in the use of 
electricity for construction work are the simple manner in 
Which the electrical equipment can be installed, and the 
ease with which it can be re-located when necessary. This 
latter feature is particularly advantageous in the building 
of structures of great magnitude where the scene of opera- 
tions is constantly changing. It is well understood that its 
position is not determined by features which limit its in- 
stallation to certain definite points, as is the case with the 
steam-driven equipment, where the water and steam-supply 
Pipes limit the location. After the electrical apparatus has 
been moved to its new position, feed wires can be changed 
without difficulty. 

Another strong argument in favor of the electrical] 
equipment is the reduced expense as compared with the 
steam engine. It will of course be seen that only the power 
that is actually used is paid for. This eliminates the ex- 
pense resulting from the use of fuel in order that a working 
amount of steam may be maintained, while the equipment 
is not in operation, to enable work to be resumed at any de- 
sired moment. Also, a licensed engineer is required to 
operate a steam engine, while any one with ordinary intel- 
ligence and a short training can operate the electrical 
equipment. 

There are also the arguments of cleanliness—no soot, 
smoke, ashes and dust—of no fire hazard, due to flying 
sparks or accidentally dropped live coals from the fire box, 
no freezing of water in winter, ete. With these arguments, 
supplemented with actual experience gained by trial in- 
stallations, electrical] hoisting and many other forms of 
epparatus can be made the means of replacing the anti- 
quated steam engine at building sites and the off-peak load 
of the central station materially increased. 
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Progress of Boston Vehicle Campaign. 

The second ‘‘get together’’ confer- 
ence and dinner of the electric-vehicle 
interests in Greater Boston was held 
at the Hotel Thorndike, Boston, Mon- 
day evening, April 3. It was an im- 
portant meeting, definite plans being 
decided upon for. an electric-vehicle 
campaign, and many of the co-opera- 
tive plans of the Boston Edison Elec- 
tric Illuminating Company for helping 
the electric-vehicle interests place more 
machines in this territory were ex- 
plained, adopted and will be pushed 
with vigor. 

Forty electric-vehicle representatives 
and members of the Boston Edison 
Company sat down to dinner at 6:30. 
Following the dinner W. H. Atkins, 
general superintendent of the Boston 
Edison Company, opened the discus- 
sion. He emphasized the necessity of 
team work and the necessity of all 
those engaged in the business keeping 
in touch with the latest developments. 
To accomplish this he suggested the 
holding of a short weekly meeting and 
luncheon on a day most convenient for 
the majority. This would give an op- 
portunity for a full, free and timely 
discussion of the conditions as they de- 
velop. He said that if this plan was 
agreed to they could all meet in the 
Edison Building and the luncheon 
would be furnished by the Boston Edi- 
son Company. Before Mr. Atkins fin- 
ished his remarks as presiding officer 
of the evening he had emphasized the 
fact that the Boston Edison Company, 
while not wishing to make the error of 
trying to do the whole thing itself, pro- 
posed to do everything in its power to 
assist the electric-vehicle dealers. The 
Company is buying a large number of 
cars and proposes to distribute the or- 
ders for these among the Boston rep- 
resentatives of electric vehicles accord- 
ing to their merit and push. Address- 
ing the representatives he said, ‘‘It is 
up to you, gentlemen, to advertise the 
specific vehicles you want to sell. This 
will be your kind of advertising and 
pushing. We will advertise to popu- 
larize the industry, and will show our 
faith in it by buying $100,000 worth of 
vehicles for our own use.” 

Prof. Dugald C. Jackson of the Mas- 
sachusetts Institute of Technology was 
introduced and explained in greater de- 
tail than at the meeting a month earlier 
how the Institute, with funds provided 
by the Boston Edison Company, will 


prosecute its investigation of electric- 
vehicle questions. Professor Jackson 
called attention to the fact that nearly 
every delivery system where horses 
and wagons are used has developed in 
a haphazard way, and has spread out 
here and there as business has grown. 
Nobody knows anything about the ef- 
ficiency of. the horse and wagon, and 
it will be a part of the Institute’s work 
to collect comparative data between the 
efficiency of horse and wagon and elec- 
trically driven wagon. There is con- 
siderable general information on this 
subject. Everybody knows that the 
electric wagon takes up less room, is 
easier to operate and control and is 
cleaner, safer and quicker than the 
horse and wagon. Numerous specific 
cases can be cited to prove this; the 
Institute will determine these things 
exactly and establish the facts through 
investigation. 

E. S. Mansfield for the Boston Edi- 
son Company outlined its plans for the 
development campaign which will in- 
clude a booklet that will be sent to all 
electric-vehicle manufacturers and their 
agents throughout the country giving 
information about this development 
campaign; a booklet for local agents 
of electric vehicles in Greater Boston; 
a handsomely designed brochure in ten 
colors about pleasure vehicles; a hand- 
some dignified booklet showing types 
of business vehicles electrically oper- 
ated that have agencies in Boston; and 
large advertisements in the Boston 
daily papers. 

The Boston Edison Company has 
made liberal offers to the electric-ve- 
hicle agents with regard to the build- 
ing and operating of electric signs ad- 
vertising the business, and a commit- 
tee composed of Day Baker, chairman, 
with E. W. M. Bailey, N. Rommelfan- 
ger and E. S. Mansfield was appointed 
to get these electric signs going as 
quickly as possible. 

The details of arrangements for the 
weekly conference meetings were left 
with a committee composed of A. F. 
Neale, chairman, with Day Baker, W. 
E. Eldridge and J. Walter Emery. 

The plans for co-operative advertis- 
ing were left with a committee com- 
posed of C. F. Redden, chairman, with 
C. L. Morgan, E. D. Dodge and W. E. 
Eldridge. 

ln order that charging facilities for 
electric vehicles may be located in the 
most favorable places, and in such a 
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systematic way that no users of electric 
vehicles may be inconvenienced, a com- 
mittee was appointed to look into this 
general question composed of J. Walter 
Emery, chairman, with F. A. Daly and 
A. F. Neale. 

A committee on rates for charging 
batteries consists of F. A. Daly, chair- 
man, with A. E. Carpenter and E. S. 
Mansfield. 

A committee to collect information 
as to prospective purchasers will con- 
sist of W. E. Eldridge, chairman, with 
J. Walter Emery, Day Baker and E. 8. 
Mansfield. 

Those present at the dinner were: 
Professors D. C. Jackson and H. Pen- 
der, of the Massachusetts Institute of 
Technology; E. W. M. Bailey, P. E. 
Whiting and George W. Holden, of the 
S. R. Bailey Company; A. F. Neale and 
F. N. Phelps, of the Baker Motor Ve- 
hicle Company ; C. L. Morgan and Sam- 
uel Wallace, Jr., of the Lansden Com- 
pany; Day Baker and C. B. Wilcutt, 
of the General Vehicle Company; J. 
Walter Emery, of the Walker Vehicle 
Company; E. R. Whitney and L. A. 
Tirrell, of the Commercial Truck Com- 
pany of America ; C. F. Redden, George 
Veasey and H. L. Converse, of the 
Studebaker Brothers Company; D. C. 
Tiffany, of Rauch & Lang; W. E. El- 
dridge, of the Couple Gear Freight 


Wheel Company; A. E. Carpenter, of 


the Atterbury Motor Truck Company ; 
N. Rommelfanger, of the Detroit Elec- 
trie Company; F. E. Tucker, of the Co- 
lumbia Motor Car Company; F. A. Daly 
(with Massachusetts Motor Company), 
of the Babeock Electric Company; E. 
D. Dodge, of the Dodge Motor Car 
Company; H. S. Knowlton, of Newton, 
Mass; W. H. Atkins, J. J. Buckley, A. 
G. Campion, C. H. Crockett, L. R. Wal- 
lis, L. D. Gibbs, E. S. Mansfield, W. H. 
Francis, C. J. Hateh, C. A. White, C. 
F. Smith and C. D. Marsh, of the Bos- 
ton Edison Company. 


—— M 


Changes in New York Electrical Rules. 
The proposed changes in Rules 40 and 
41, relating to rubber-covered wire, of 
the Bureau of Electrical Inspection, De- 
partment of Water Supply, Gas and 
Electricity, New York City, which were 
published in the ELECTRICAL REVIEW 
AND WESTERN ELECTRICIAN for January 
21, have been put into effect. 
Inspections made after April 15 
will be based upon these requirements. 
The same are in force in Chicago. 
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Willis R. Whitney. 
The modern manufacturing estab- 
lishment which attempts to keep up 
with the times and improve its facili- 


. ties and products in accordance with 


the demands of a progressive public, 
must provide for original investigation 
and development of new ideas and pro- 
cesses. One of the largest laboratories 
in the country for the purpose of carry- 
ing on such development work is that 
of the General Electric Company, at 
Schenectady, N. Y. The director of 
this research department is 
W. R. Whitney. 

Willis Rodney Whitney 
was born in Jamestown, N. 
Y., August 22, 1868. He is 
the son of John J. and Ag- 
nes (Reynolds) Whitney. Af- 
ter attending the Massachu- 
setts Institute of Technolo- 
gy, from which he was grad- 
uated in 1890, Dr. Whitney 


institution, and was after- 
wards promoted to be as- 
sistant professor of chemis- 
try. He later went to Eu- 
rope and studied at Leipzig, 
and in 1894 the degree of 
Doctor of Philosophy was 
conferred upon him. 

In 1904, Professor Whit- 
ney was appointed by the 
General Electrice Company 
as director of its research 
laboratory. While primarily 
a chemist, Dr. Whitney’s 
studies have been largely 
along the line of physical 
chemistry and his general 
knowledge of physics, me- 
chanics and engineering, as 
well as his particular special- 
ty, made him peculiarly fit- 
ted for this responsible posi- 
tion. - Important development work 
which has been carried on at this lab- 
oratory since his assumption of its di- 
rection amply testifies to his great abil: 
ity both in executive and experimental 
lines. In 1909 Dr. Whitney was elect- 
ed president of the American Chemical 
Society, and his presidential address 
upon the subject of ‘‘Chemistry of 
Light’’ is an indication of his compre- 
hensive study of this important subject. 
At the recent meeting of the American 
Electrochemical Society held in New 
York City, Dr. Whitney was elected its 
president. He still retains his connec- 
tion with the Massachusetts Institute of 


Technology, as non-resident professor 
of chemical research. 

Dr. Whitney is associate editor of the 
Journal of Industrial and Engineering 
Chemistry. He is a member of the 
American Institute of Electrical Engi- 
neers, the American Institute of Min- 
ing Engineers, the American Society 
for Testing Materials, the American 
Association for the Advancement of 
Science, and the Société Chemique de 
Paris. He has translated the texthook 
on electrochemistry written by Max Le 


WILLIS R. WHITNEY, 
President of the American Electrochemical Society. 


Blane. He was married on June 26, 
1890, to Miss Evelyn Jones, of James- 
town, N. Y. 

As director of the research labora- 
tory Dr. Whitney has directed investi- 
gations along the various lines of chem- 
istry, lamp filaments, electrical engi- 
neering, ete. His individual investiga- 
tions have been concerned largely with 
the corrosion of iron and the properties 
of colloidal solutions and suspensions. 
At the Congress of Technology held 
this week in Boston to celebrate the 
semi-centennial of the granting of a 
charter to the Massachusetts Institute 
of Technolozy, he read a paper entitled 
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‘*Research as a Financial Asset,’’ which 
elicited considerable interest. 
— eoe 
Electrical Show at Oregon Agricultural 
College. 

The second annual electrical show 
given at the Oregon Agricultural Col- 
lege on March 17 and 18 was a very 
successful affair. Quite a neat sum 
was realized for the further improve- 
ment of the Student Engineer, a month- 
ly technical journal of from fifty to 
sixty pages, published by the ‘‘ Associ- 
ated Engineering Students’’ 
of the institution. 

The exterior of the Me- 
chanical Hall and the sign 
‘*Blectrical Show,’’ were il- 
luminated with about 500 
sixteen-candlepower  incan- 
descent lamps, streamers of 
hghts being strung along all 
the corners of the walls and 
roof, making a very beauti-. 
ful effect when viewed from 
a distance. Above the en- 
trance showed in green 
lights a large shamrock, for 
the opening of the show oc- 
curred on the evening of 
March 17, St. Patrick’s Day. 
The interior illumination was 
obtained by the use of many 
incandescent, some are and 
several dozen Nernst lamps. 

The exhibition of last year, 
though not so extensive as 
the recent one, was entirely 
electrical, while the one just 
held included displays in civ- 
il, mechanical and mining 
engineering; and students 
from all of these depart- 
ments, together with the for- 
esters, united to make the 
undertaking a success. 

One of the big attractions 
was a large Curtiss biplane. The civil 
engineering exhibit was devoted to the 
subject of good roads. The mining ex- 
hibit was another prominent feature of 
the show. The model stamp mill, the 
muffle furnaces in use, placer mining, 
and electrochemical treatment were 
shown. The mechanical engineering 
was well represented by numerous 
models and patterns as well as by much 
apparatus and equipment made in the 
shops. 

The wireless telegraph built by a 
student in electrical engineering at- 
tracted much attention. It has sent 
messages 500 miles and has taken them 
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from as far south as San Diego and as 
far north as Sitka, Alaska. In the same 
room was a large current transformer, 
capable of supplying several thousand 
amperes at low pressure. It was de- 
signed, constructed and operated by 
two members of the present senior class. 
The ten-kilowatt high-tension trans- 
former, also of student manufacture, 
eapable of giving a voltage of 135,000, 
was used with splendid effect in pro- 
ducing lightning flashes, traveling ares, 
and beautiful corona effects. Lamps 
with broken filaments were connected 
between the terminals and illuminated. 

Elsewhere in operation were electro- 
lytic, the Westinghouse mereury-vapor, 
and the Murphy platinum-wire, nickel- 
disk rectifiers. 

A room was devoted to the various 
kinds of illumination. Different types 
of lamps and shades were shown, and 
the several steps in the manufacture of 
earbon-filament lamps explained. 

A number of companies were repre- 
sented by exhibits. The booth of the 
Oregon Power Company was attract- 
ively decorated. In it on display were 
the different devices illustrating the 
use of electricity in the home: an elec- 
tric range, irons, toasters, utility mo- 
tors driving churns and washing ma- 
chines, vacuum cleaners, and different 
kinds of lamps, shades and reflectors. 

The General Electric Company was 
represented by Mr. Kumler of the 
Portland office, with a stock of lamps, 
toasters, range, etc. 

The Westinghouse booth was large 
and tastefully decorated. It was well 
supplied with toaster-stoves , percola- 
tors, utility and sewing-machine mo- 
tors, fans, blowers, luminous radiators, 
ete. | | l 

The Home Telephone Company, of 
Portland, had an automatic exchange in 
operation. 

The Shelton Electrice Company, of 
Chicago, had on display some of their 
vibrators. 


—_—_—__-o_____ 


Railroad Electrification in Boston. 

The subject of railroad electrifica- 
tion within the Metropolitan district 
was discussed before the Railroad and 
Metropolitan Affairs Committee by 
George G. Crocker and Prof. George 
F. Swain at the State House in Boston, 
Mass., on April 6. Mr. Crocker held 
that the majority report of the ‘‘Big 
Four’’ Commission created a necessity 
for compulsory legislation by its argu- 
ment that electrification was too expen- 
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sive a lixury to force upon the rail- 
roads at present. Professor Swain 
claimed, on the other hand, that the 
report of the majority of the Commis- 
sion was well founded, but that both 
the majority and the minorities favor 
electrification and that their difference 
is essentially on the question of com- 
pulsory legislation. He believed that 
by compelling the railroads to electrify 
at this time the public would force an 
uneconomical development which would 
react. financially against future 
provements. 


im- 


—eo 
Program of Arkansas Convention. 
The program of the fourth annual 

convention of the Arkansas Association 

of Publie Utility Operators, whieh will 

be held in Little Rock, May 3, 4 and 5, 

has just been announced. 

Wednesday Afternoon Session —‘Etf- 
fect of Natural Gas Upon Municipali- 
ties,” by W. L. Wood, Texarkana; 
“Rate Question Applied to Electric 
Light and Power Companies,’’ by J. M. 
Hewitt, Marianna; ‘‘Water,’’ by W. C. 
McGuire, Arkadelphia. 

Thursday Morning Session.—' ‘New 
Business of Light and Power Compa- 
nies,” by Minor Woodward: ‘‘Tee-Rail 
Road-Bed Construction for Electric 
Railways,” by D. A. Hegarty, Little 
Rock; ‘‘Relation Between Contractors 
and Central-Station Operators,’’ by F. 
C. Bragg, Little Rock; ‘‘Mimicipal 
Plants of Arkansas,” by W. H. Walk- 
up, Searcy. 

Thursday Afternoon Session.—' Gen- 
eral Accounting of Public-Utility Cor- 
porations,’’ by W. J. Tharp, Little 
Rock; ‘‘Opinions of Various Cases in 
Various States Affecting Publie-Utility 
Corporations,” by L. E. Sawyer, Hot 
Springs. 

Friday Morning Session —Business 
meeting, and election of officers. 

Entertainment Features.—Automohbile 
ride for ladies on Wednesday after- 
noon, theater party Wednesday night, 
trolley ride Thursday afternoon and 
banquet Thursday night. 

——__--@__-__— 

Program of Southwestern Electrical 
and Gas Association’s Convention. 
Preliminary reports indicate that the 

seventh annual convention of the 

Southwestern Electrical and Gas Asso- 

ciation, which will be held at Houston, 

Tex., April 27, 28 and 29, will be the 

Association’s most successful meeting. 

In connection with the convention the 


manufacturers and supply men will 
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hold one of the most extensive electric 
shows ever held in the Southwest. 
Both meetings and show will be held 
in the Municipal Auditorium. 

The following is a preliminary pro- 
gram of the papers to be presented: 
‘‘Industrial Development of Fuel 
Gas,” by R. G. Soper; ‘‘Investigation 
and Care of Return Currents,” by 
George H. Clifford; ‘‘Boiler Economy 
and the Application of Fuel Gas Econ- 
omy,” by M. L. Hibbard; ‘‘Cause and 
Prevention of Accidents,” C. W. Kell- 
ogg; “Light-Weight Cars, Their Con- 
struction and Operation,” by R.T. 
Sullivan; ‘‘Steam Consumption in Wa- 
ter Gas Plants,” by L. B. Moorhouse; 
‘‘ Development of Electric Power Busi- 
ness,” by P. A. Rogers; ‘‘Practical 
Tests for Railway Equipment,” H. 
Fink, Jr.; and ‘‘Naphthalene,’’ by W. 
H. Riblet. 

The entertainment features, which 
many, include a reception on. 
Thursday evening. A rejuvenation of 
the Sons of Jove on Friday and a 


boat trip on Saturday evening and 
Sunday. 


are 


—_——_—__s-->_______- 
Cleveland Electrical Smoker. 

The Electrical League of Cleveland 
held a highly successful smoker and 
entertainment on Friday evening, 
April 7, at the Moose Club Hall, Cleve- 
land, over five hundred members and 
guests of the League being present. 
More than fifty new members were ad- 
mitted during the evening. The prin- 
cipal objects of the League are to en- 
courage the interchange of ideas, fos- 
ter co-operation and eliminate misun- 
derstandings among the members of 
the various competing electrical con- 
cerns, through mutual acquaintance. 


—__——_»-@—_____ 


Commission Control for District of Co- 


lumbia. 
A bill was introduced into Con- 
gress by Representative S. W. 


Smith to make the Commisisoners of 
the District of Columbia a Public 
Service Commission with all the 
powers of the Interstate Commerce 
Commission for the purpose of taking 
entire charge of all railroads, steam 
and electric, and all terminals connect- 
ed therewith in the District; also all 
gas companies, _ electric-light 
panies, telephone companies, tele- 
graph companies, and every public- 
service corporation; to have jurisdic- 
tion in all matters of schedules, ete. 
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Electrical Supply of the Tri-Cities. 


The Combined Water-Power and Steam Central Station at Moline and the Substations at 


Clustered about Rock Island, one of 
the most important and largest islands 
in the Mississippi River, are the three 
sister cities of Davenport, Iowa, and 
Rock Island and Moline, Ill., familiarly 
known as the Tri-Cities. In population 
these cities rank, according to the 1910 
census, as follows: Davenport first 
with about 43,500 inhabitants, Rock Is- 
land and Moline practically tied, each 
having some 24,500 people. Including 
the suburbs, the entire metropolitan 


Davenport and Rock Island. 


brought together, so that now the prin- 
cipal operating companies are the fol- 
lowing: the Tri-City Railway Company, 
which operates the electric street rail- 
ways throughout the Tri-Cities and 
their suburbs; the Peoples Power Com- 
pany, which produces and distributes 
gas and electricity for light, heat and 
power in the cities on the IHinois side 
of the river; and the Peoples Light 
Company, which supplies the gas and 
electricity in Davenport on the Iowa 


THE MAIN POWER PLANT. 

One of the important factors in the 
combination of the Tri-City utilities 
was the centralization of the electric 
generating equipment in one large, 
modern and economical plant and the 
shutting down of the numerous small 
and old dynamos and engines in the 
less favorably situated stations. The 
Moline Water Power Company pos- 
sessed a valuable water power a short 
way above that of the Federal Govern- 


FIG. 1.—NEW 7,500-KILOWATT TIURBO-GENERATOR IN THE MOLINE CENTRAL STATION. 


community has a population of about 
110,000. Despite their individual gov- 
ernments, the Tri-Cities have many in- 
terests in common. It is but natural 
therefore that they should have a cen- 
tralized management for most of their 
public utilities. 

In each of the Tri-Cities the gas, elec- 
tric light and power, and street-railway 
properties were formerly independent 
of each other. They were gradually 


side of the river. The Tri-City Railway 
& Light Company is the holding com- 
pany which brings these three compa- 
nies and their subsidiaries into a co- 
operating group under one manage- 
ment. The progressive and broad-gauge 
policy of this management has brought 
about marked improvements in each 
of the combined utilities that have re- 
sulted in great extension and better- 
ment of the service to the public. 


ment which provides the power supply 
for the Rock Island Arsenal. The for- 
mer plant was operated in connection 
with an adjoining steam auxiliary hav- 
ing excellent coaling facilities. It was 
naturally selected therefore for devel- 
opment into the main power plant of 
the system. 

This dual plant is situated at the foot 
of Fourth Street in Moline. The hy- 
droelectric part of the plant is housed 
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in a long building about 300 by 25 feet, 
located at the edge of the water-power 
channel; a view of its tailrace side is 
shown in Fig. 2. Parallel with it and 
some 200 feet south of it is the long 
building for the steam plant. 

Originally the water-power plant 
contained no generators; the long 
shaft, to which its twenty vertical wa- 
ter turbines are bevel-geared, was con- 
nected by two rope drives running 
across the tailrace to sheaves on a long 
line shaft in the steam plant. To this 
shaft were also connected three steam 
engines through rope drives. Belted to 
the line shaft was a multiplicity of 
small direct-current series arc machines 
and several single-phase alternators. 
All these old generators are now gone 
and only one engine and rope drive with 
a small part of the line shaft are left. 
These will soon have to make room for 
modern equipment. These changes are 
typical of the evolution through which 
the entire plant has passed and is still 
passing. 

The water-power plant, as already 
suggested, is of the low-head type, the 
head fluctuating considerably with the 
stage of the Mississippi River ; the aver- 
age head is about eight feet. This ac- 
counts for the need of so many hy- 
draulie turbines. Each of these is rated 
at about 100 horsepower, so that the 
water-power developed is 2,000 horse- 
power at times of maximum flow. It 
has been proposed to increase the avail- 
able head by the construction of a wing 
dam at the upper end of Rock Island s» 
as to divert more of the river’s flow 
into the water-power channel, also by 
rebuilding and increasing the height of 
the government dam and locks in the 
navigable main channel of the river on 
the north side of the island. 

As shown in the interior view, Fig. 3, 
the water-power plant contains four 
generators, each running at 200 revolu- 
tions per minute and direct-connected 
to a section of the line shaft. By means 
of friction clutches the shaft may be 
sectionalized or operated as a continu- 
ous shaft. One of the generators is a 
600-volt direct-current machine for the 
railway service. The three others are 
sixty-cycle generators developing two- 
phase current at 4,800 volts. Each gen- 
erator is rated at 600 kilowatts. Dur- 
ing the overhauling of some of the 
bevel gearing the alternator in the 
foreground of Fig. 3 was operating part 
of the time as a synchronous motor 
driving the adjoining direct-current 


railway machine. In a wing at the 
east end of the water-power building 
are two 125-volt exciters, each of fifty 
kilowatts capacity and driven by an in- 
dependent hydraulic turbine at 300 
revolutions per minute. All the water- 
driven generators and exciters operate 
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Three of the boilers are equipped with 
Roney stokers, eight with Green chain. 
grate stokers and the four new ones 
with Illinois chain-grate stokers. There 
is a separate steel stack for each boiler: 
the fifteen stacks make of the plant a 
conspicuous landmark. Coal is reevived 


FIG. 2.—EXTERIOR VIEW OF WATER-POWER ‘PLANT. 


in parallel with those in the steam 
plant. 

In the steam plant, which is now the 
much larger part of this combined sta- 
tion, the boiler room adjoins the en- 


in a track hopper on the adjoining sid- 
ing and after passing through a crusher 
is carried in a belt conveyor to the main 
bucket conveyor which hoists and 
dumps it into the coal bunkers over the 


FIG. 3.—INTERIOR VIEW 


gine room on the southwest. It con- 
tains fifteen Stirling water-tube boilers, 
eleven of them rated at 500 boiler 
horsepower and four new ones at 650 
horsepower. The boilers operate at 200 
pounds pressure and are arranged in 
two rows fronting a central firing aisle. 


IN WATER-POWER PLANT. 


central aisle; from these bunkers the 
coal is spouted to each of the stokers. 
Ashes are removed by the same convey- 
ing equipment. 

To the engine room there was recent- 
ly added an extension at the west end. 
It is of brick and steel with many 
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windows and a higher and lighter roof 
than that in the main engine room; it 
has the same width as the older part 
of the engine room, but has its floor 
somewhat higher to give more head- 
room in the basement. In the new ex- 
tension there is a thirty-five-ton elec- 
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the largest generating unit of the sys- 
tem; it is shown in Fig. 1. This turbo. 
generator has a capacity of 8,000 kilo- 
volt-amperes and comprises a Westing- 
house-Parsons horizontal steam turbine 
running at 1,800 revolutions per minute 
and an inclosed fan-ventilated gener- 


FIG. 4.—GENERAL VIEW IN ENGINE ROOM, LOOKING WEST. 


tric traveling crane supplied by the 
Whiting Foundry & Equipment Com- 
pany. It is contemplated to rebuild 
the old engine room section by section 
eastward, to make it conform to the 


ator, developing, like all the alternat- 
Ing-current generators in the station, 
two-phase, sixty-cycle current at 4,800 
volts. ^ 
Adjacent to the new unit and form- 


FIG. 5.—GENERAL VIEW IN ENGINE ROOM, LOOKING EAST. 


new part; in doing this the opportunity 
will be availed of at the same time of 
replacing the older and bulkier engine- 
driven equipment by modern turbo- 
generators. 

In the new part of the engine room 
there was installed within the past year 


ing the first generating unit in the older 
part of the engine room is a 1,000-kilo- 
watt, two-phase generator direct-con- 
nected to an Allis-Chalmers cross-com- 
pound Corliss engine running at 100 
revolutions per minute. This is clearly 
shown in Fig. 5. Adjoining this is an- 
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other engine-driven generating set sim- 
ilar to the preceding except that its 
capacity is 1,100 kilowatts. The next 
unit is a horizontal Westinghouse-Par- 
sons steam turbo-generator rated at 
1,500 kilowatts and operating at 1,200 
revolutions per minute. The fifth of 
the main steam units is a similar turbo- 
generator to the preceding one,- but 
rated at 3,000 kilowatts. 

Each of the three turbines and two 
engines is operated condensing, the 
equipment for this purpose being in the 
basement. The new 7,500-kilowatt tur- 
bine has a Worthington surface con- 
denser, for which there is a Worthing- 
ton centrifugal circulating pump driven 
by a Kerr steam turbine. Another Kerr 
turbine drives a centrifugal hot-well 
pump. The dry vacuum pump is op- 
erated by a Laidlaw-Dunn-Gordon en- 
gine. The two other main turbines 
have separate C. H. Wheeler surface 
condensers. The two cross-compound 
engines have jet condensers supplied 
by the Wheeler Engineering Company. 

Reference has already been made to 
the old line shaft of which only a short 


_ section remains. To this is connected 


at one end through a rope drive and 
clutch a Buckeye cross-compound en- 
gine and at the other end are direct- 
connected two generators each of 500-. 
kilowatts rating at 300 revolutions per 
minute, one being a two-phase, 4,800- 
volt machine and the other a 600-volt, 
direct-current, railway machine. The 
engine, which will probably be disposed 
of soon, has been practically idle for 
several years, during which time the 
alternating-current machine has been 
operated as a synchronous motor to 
drive the railway dynamo. 

A similar motor-generator set con- 
sists of a 720-horsepower, 4,800-volt, 
synchronous motor driving a 500-kilo- 
watt, 600-volt, direct-current, railway 
generator. There is also an induction 
motor-generator set,’ consisting of a 
580-horsepower, 2,200-volt, induction 
motor driving a 400-kilowatt, 600-volt, 
railway generator at 500 revolutions 
per minute. Some of these motor-gen- 
erator sets can be seen in Fig. 4. 

There are two 125-volt exciter sets 
in the engine room. One is a 150-kilo- 
watt machine driven at 250 revolutions 
per minute by a Buckeye high-speed 
steam engine. The other comprises two 
56.25-kilowatt exciters driven by a 150- 
horsepower; 4,800-volt, induction mo- 
tor. 

The switchboard in the plant is one 
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of the largest in that part of the coun- 
try. It is entirely of white marble and 
is divided into four principal sections. 
Two of these are contiguous, forming a 
large L, one side of which is for the 
alternating-current machines and their 
exciters, the other side serving for the 
alternating-current feeder circuits. Fig. 
6 shows part of these two sections. The 
other two sections, shown in Fig. 7, 
comprise five panels for street arc-lamp 
circuits and eight panels for the direct- 
current railway load. Of the latter 
there are three panels for the genera- 
tors and five panels for ten feeder cir- 
cuits. Referring again to the alternat- 
ing-current machine section with its 
thirteen panels, three of these are for 
the exciters (all of which are governed 
by a Tirrill regulator), three are turbo- 
generator panels (that for the big new 
unit connecting its machine to the bus- 
bars through a remote-controlled oil 
switch), three panels are for the water- 
driven alternators, two panels for the 
engine-driven alternators, and two pan- 
els for the motors of the four motor- 
generator sets. The feeder section of 
the alternating-current switchboard has 
eighteen panels for the transmission 
lines to the Davenport and Rock Island 
substations and for the power and light 
feeders that supply Moline directly 
from the main station. Two of the 
latter are equipped with step-by-step 
potential regulators. 

As the longest of either the transmis- 
gion or distributing lines is not much 
over three miles in length, all the two- 
phase feeder circuits, with few excep- 
tions, pass out of the station at the 
generator voltage, 4,800 volts, direct 
from the main busbars, thus eliminating 
the need for step-up transformers. 
There are a few short 440-volt lines 
going to power users in the immediate 
vicinity of the station. 

Moline is noted as a manufacturing 
community, it having two of the largest 
plow works in the world. besides numer- 
ous agricultural-implement, wagon, au- 
tomobile and other factories. Many of 
these industrial establishments secure 
their power from the Peoples Power 
Company through the Moline central 
station. This power load is rapidly in- 
creasing and forms, next to the railway 
load, the largest demand on the station. 

The 600-volt direct current gener- 
ated at the main plant is used for the 
nearby street-railway lines in Moline 
and East Moline and the western part 
of Rock Island. Similarly the series 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


arc-lighting circuits supply the street 
arcs of Moline and its suburbs. These 
are lamps are 7.d0-ampere inclosed alter- 
nating-current series ares supplied from 
six constant-current transformers hav- 
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was about 8,500 kilowatts and the max- 
imum daily output was 122,000 kilo- 
watt-hours. 
DAVENPORT SUBSTATION. 
The larger of the two substations in 
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FIG. 6.—PART OF ALTERNATING-CURRENT MACHINE AND FEEDER SWITCHBOARD. 


ing a capacity of 100 lights each. With 
the exception of these are lamps and 
their transformers, which are of Gen- 
eral Electric make, all the electrical 
equipment was supplied by the West- 


the Tri-City electric systems is located 
at Third and Rock Island Streets in 
Davenport.. It is housed in a large 
building that formerly was an old-type 
central station with numerous small 


FIG. 7.—ARC AND RAILWAY SWITCHBOARDS. 


inghouse Electric 
Company. 

The rated generating capacity of the 
station is 14,100 kilowatts in the steam- 
driven generators and 2,400 kilowatts 
in the water-driven generators. During 


the past winter the average peak load 


& Manufacturing 


and mostly belt-driven dynamos. Only 
one of its engines is left in a basement 
room on the Rock Island Street side. 
This is a simple Corliss engine built by 
the Murray Iron Works and runs at 
ninety-eight revolutions per minute. It 
is direct-connected to a Crocker-Wheel- 
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er 500-kilowatt, 550-volt direct-current 
generator. Steam is supplied by two 
500-horsepower Stirling boilers with in- 
dividual steel stacks. This unit is op- 
erated only during the winter, as its 


motor-generator sets, each comprising 
a 600-horsepower, two-phase, sixty- 
cycle, 4,400-volt, induction motor driv- 
ing a 400-kilowatt, 550-volt, direct-cur- 
rent generator at a speed of 580 revolu- 


FIG. 8.—ROTARY CONVERTERS AND MOTOR-GENERATORS, DAVENPORT SUBSTATION. 


exhaust steam is utilized for a district 
heating system having about 9.5 miles 
of underground pipe supplying 186 con- 
sumers. 

In the substation proper, whieh is in 


tions per minute. In the western row 
are three two-phase, sixty-cycle, rotary 
converters, each with a small induction 
motor for starting. Two of these ro- 
taries are 300-kilowatt machines run- 


FIG. 9—ARC MACHINES AND RECTIFIERS. 


a large bright room, the most promi- 
nent equipment is a group of five con- 
verting sets for the railway circuits. 
These machines are in the center of the 
room, as shown with the railway 
switchboard in the background in Fig. 
8. In the eastern row are two similar 


ning at 600 revolutions per minute; 
the third rotary has a capacity of 200 
kilowatts and a speed of 720 revolu- 
tions per minute. 

Along the west side of the room are 
two motor-generator sets for the series 
are circuits. Each of these consists of 
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a 200-horsepower synchronous motor 
supplied with 4,400-volt, sixty-cycle, 
two-phase current and driving, at 514 
revolutions per minute, a 200-light, 
four-ampere constant-current, Brush 
series are dynamo at each end of its 
shaft. Adjoining the Brush machines 
are two mercury-arc rectifying sets, 
each comprising a constant-current 
transformer with 4,400-volt primary 
and four-ampere secondary, and an 
inclosed oil-coiled mercury-are rectifier 
with control panel; each of these sets 
has a capacity for fifty hghts. These 
sets are well shown in the foreground 
of Fig. 9, which also shows the four 
Brush machines. This are-light equip- 
ment supplies nearly 700 four-ampere 
luminous (magnetite) are lamps in use 
on the Davenport streets. These lamps 
and all the apparatus referred to in this 
paragraph were made by the General 
Electric Company. | 
Among the auxiliaries in this substa- 
tion are two induction-motor-driven ex- 
citers for the synchronous-motor fields; 
each of these has a fifteen-horsepower, 
220-volt motor driving a 125-volt, di- 
rect-current generator at a speed of 
1,200 revolutions per minute. There 
is a General Electric mereury-are recti- 
fier with appropriate panel for furnish- 
ing up to thirty amperes for vehicle- 
battery charging. In the basement is a 
motor-driven compressor for supplying 
air for blowing out machines, etc. In 
the basement also are the static oil- 
insulated transformers, of which there 
are about twenty-five ranging from 300 
to 15 kilowatts in’ capacity ; four twen. 
ty-kilowatt potential-regulating trans 
formers are included in this group. 
The alternating-current switchboard, 
which is shown in Fig. 10, has twenty 
panels. The first four control eight 
lighting circuits that are supplied 
through transformers stepping down 
from 4,400 to 2,200 volts; these circuits 
have step-by-step regulators that per- 
mit of ten-per-cent regulation above 
or below 2,200 volts in fourteen steps. 
Two panels control the power circuits 
which leave the substation either as 
2,200-volt or 440-volt lines. Next are 
two transformer panels governing the 
transformers that step down from the 
transmission line to the 2,200-volt bus- 
bars. Then come three panels for the 
alternating-current side of the rotary 
converters and two for the induction 
motors of the large motor-generator 
sets. Two other panels control the 
synchronous motors for the are ma- 
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chines, one the exciter motors, another 
some special 2,200-volt feeders, and two 
the are circuits. Back of the remote end 
of the board are sixteen Bristol record- 
ing ammeters, one for each of the out- 
goin. series are circuits; these are re- 
quired by municipal ordinance. 

The direct-current railway switch- 
board has eleven panels, of which three 
are for the direct-current side of the 
rotary converters, two for the gener- 
ators of the motor-generators, one for 
the engine-driven generator, three for 
six feeder circuits, and the others for 
a 600-volt tie line to the Rock Island 
substation and for a booster that was 
used for a storage battery that has 
been removed, the booster being now 
used for testing purposes. 

ROCK ISLAND SUBSTATION. 

The smaller of the two substations on 
the system is located at Second Avenue 
and Twenty-third Street.in Rock Is- 
land. It also is housed in a large build- 
ing that was formerly used as a central 
station. Practically all of the old 
equipment has been removed and none 
of it is any longer in use. 

For supplying the railway lines there 
are two motor-generator sets each com- 
prising a 600-horsepower, 4,800-volt, 
twophase, sixty-cycle induction motor, 
and a 500-kilowatt, 600-volt, direct-cur- 
rent generator, the speed of the sets 
being 580 revolutions per minute. 

The distributing circuits for light 
and power are fed through step-down 
transformers at 2,200 and 440 volts 
and they are controlled similarly to 
those in the Davenport substation. 
There are four transformers for the 
2,200-volt lines and two for the rela- 
tively short 440-volt heavy power lines. 
There are two alternating-current se- 
ries are circuits for Rock Island street 
lighting which are fed through con- 
stant-current transformers as at Mo- 
line. With the exception of the are 
lamps and arc-circuit equipment, which 
-is of General Electric manufacture, 
practically all the electrical machinery, 
transformers and other apparatus in 
use at both the substations was sup- 
plied by the Westinghouse Electric & 
Manufacturing Company. 

In concluding this article it is nec- 
essary to point out the progressive pol- 
icy followed in developing the system 
in each of the Tri-Cities. In the rail- 
way service, which covers about ninety- 
two miles of single track, this is shown 
by the putting on of large double-truck 
pay-as-you-enter cars. In the power 
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service, by the rapid extension of the 
industrial motor load, as already sug- 
gested in connection with the Moline 
plant. In the commercial lighting serv- 
ice there has been a rapid introduction 
of tungsten lamps, both to replace al- 
ternating-current ares for interior 
lighting and for outdoor lighting by 
ornamental tungsten clusters, of which 


there are over 125 in Davenport alone. — 


In the latter city all the overhead light 
and power lines are being placed under- 
ground within the fire limits, this work 
to be completed by January 1, 1912. 
With such evidence of progress it is 
not surprising that the load factor of 
the system should be over forty-one per 
cent. 
— eoe 
New Types of Illuminants. 

At the April 5th meeting of the Ar- 

mour Institute of Technology Branch of 
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the part played by the latter in obtain- 
ing the high efficiency of the vapor 
lamp pointed out. In the case of the 
incandescent sources the color of the 
light changes from orange toward 
white as the temperature is increased 
and most of the new lamps of this class 
show more or less selective radiation in 
the visible spectrum. With lumines- 
cent sources visible radiation of the 
short wave-lengths appears to predom- 
inate at the lower temperatures, while 
the shifting is toward the white from 
the blue and green as the temperature 
is increased. 

Several of the recent types of lamps 
were discussed. Attention was called 
to the large capacity tungsten units, 
making it possible to equip an entire 
installation and meet the demand for 
lamps of different candlepower values 
with the same type of lamp. 


FIG. 10—ALTERNATING-CURRENT SWITCHBOARD AT DAVENPORT SUBSTATION. 


the American Institute of Electrical En- 
gineers, W. E. Barrows, assistant pro- 
fessor of electrical engineering, gave a 
talk on the recent types of commercial 
illuminants. 

At the beginning of his discourse, the 
speaker asked his audience to picture 
the conditions of sixty vears ago, when 
artificial light was derived from the 
pine knot, and the candle, with occa- 
sionally a gas flame. Kerosene was dis- 
covered at about this time, and estab- 
lished the date of the beginning of arti- 
ficial illumination. A comparison was 
drawn between the conditions of that 
time and those of today. 

The difference between inecandescence 
and luminescence was explained and 


The new ‘‘Zokul’’ lamp having a fila- 
ment of drawn tungsten wire makes a 
Jamp comparable with the tantalum 
lamp for strength, while the life and 
efficiency characteristics of the tungs- 
ten lamp are maintained. Under the 
subject of the flame-are lamp, particu- 
lar attention was given the inclosed or 
regenerative type. The life of a tym 
is about seventy hours, a radical im- 
provement over the ordinary flame-are 
lamp. In this lamp the electrodes are 
co-axial. The lower is the positive and 
consists of a fluted carbon frame with 
the grooves filled with the salts of cal- 
cium. It has a comparatively large sec- 
tional area which obviously reduces the 
rate of consumption. The upper or neg- 
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ative electrode is of pure carbon or of 
carbon lightly mineralized, since there 
is trouble from ‘‘slagging’’ if a con- 
siderable amount of the refractory 
metal is included in its construction. 
The deposit in the communicating tubes 
between the top and bottom of the in- 
closing globe necessitates an occasional 
cleaning of this part of the lamp. 
Finally the new type of mercury- 
vapor lamp having a quartz glass con- 
tainer was described. In this lamp the 
increase in temperature made possible 
by employing quartz glass, shows its 
effect on the luminescence of the mer- 
cewy are and contains a considerable 
spread out; the light is much whiter 


than the light from the ordinary mer- 


cury are and contains a considerable 
amount of red rays. In fact, it appears 
that incandescence combines with lu- 
mives.ence in this lamp, giving an ef- 
ficiency or ‘‘efficacy’’ of about forty- 
six lumens per watt for the large size 
lamps with a clear glass outer globe. 
Attention was called to the effect upon 
the color of the light obtained by asso- 
clating neon gas with mereury in the 
vapor tube and to the fluorescent re- 
flector which acts as a converter chang- 
inz the shorter wave-lengths of light to 
longer wave-lengths. When such a re- 
flector is used with a lamp of the mer- 
cury-vapor type the resulting light pos- 
sesses greater whiteness and a spec- 
frum more or less balanced. 

In closing, the efficiencies of the var- 
ious sources of light from the viewpoint 
of economy were given. The quartz 
lamp stands at the top in this re- 
spect, with the inclosed flame-are lamp 
a close second. The discussion which 
followed Professor Barrows’ address 
related chiefly to the use of these lamps 
in interior illumination, and for street 
lighting. : 

———_s»--o—____ 
Special Train for N. E. L. A. Conven- 
tion from Chicago. 

Arrangements have been made for a 
special train over the Lake Shore-New 
York Central lines from Chicago to 
New York, for the National Electric 
Light Association Convention. This 
train, which will be known as the 
““Electrie Light Special,” will leave 
Chicago, La Salle Street Station, on 
Sunday, May 28, at 2:30 p. m., and the 
style will compare in detail to that 
of the finest train operated by the New 
York Central, which consists of draw- 
ing-room and compartment ears, buffet 
and library ear, compartment and ob- 


servation car, standard Pullman sleeper 
and dining ears. | 

Delegates desiring to join the con- 
vention party on this train are re- 
quested to notify G. A. Freeman, As- 
sistant Master of Transportation, Com- 
monwealth Edison Company, Chicago, 
Ill. The party fare, Chicago to New 
York, is $18.15. 

— eo 
The Relation of Technical Men to City 
Planning. 

A discussion of this subject was ably 
presented at the meeting of the Chi- 
cago Electric Club on Wednesday, 
April 12, by William B. Jackson, who 
spoke particularly about the much re- 
ferred to ‘‘Chicago Plan” -for a city 
beautiful, advocating a closer interest 
in these plans by technical men. He 
said that practically all of city plan- 
ning is done by architects, artists and 
business men who, in their enthusiasm 
to create artistic and attractive de- 
signs, overlook, to a great extent, the 
technical features. Much emphasis 
was laid on the plans for highways, 
transportation lines, wiring and con- 
duit for electric companies, pipe lines 
for gas and water companies, sewage, 
etc. These features as well as others 
which have an important bearing on 
the moral and physical welfare of the 
public are all important and engineers 
only are fitted to cope with these ques- 
tions. 

Mr. Jackson likened a city to a com- 
mercial establishment, pointing out 
that the same care that is taken in 
providing clean, sanitary, attractive 
and well lighted quarters for employ- 
ees should be taken in planning a city. 
In closing the speaker urged that the 
Chicago Association of Commerce be 
strongly upheld in its support of the 
Chicago Plan as outlined by the Chi- 
cago Plan Commission. 

Mr. Player, of the Oklahoma Publie 
Service Commission, who was present, 
was asked to speak of the work of this 
commission. He said that the com- 
mission, which was established three 
years ago, after a period of operation 
covering one year, included in its per- 
sonnel experts familiar with the va- 
rious publie utilities coming under its 
jurisdiction. He spoke briefly of some 
of the important cases which have 
been decided and presented statisties 
showing the growth of the publice util- 
ity companies business. The telephone 
business alone has inereased thirty per 
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cent. The attitude of the commission 
is to help the companies as well as the 
publie. 

Albert Scheible spoke briefly of the 
Chicago Plan, pointing out that home 
conditions and local residence condi- 
tions should be improved as much as 
the main thoroughfares and business 
district. 

Frederic P. Vose, Frank L. Perry, J. 
H. Delany, Homer Niez and C. A. 
Howe also spoke briefly. 

— ee 
Boats Must Carry Wireless. 

Attention was recently called by the 
Department of Commerce to the Act of 
July 24, 1910, requiring all ships leav- 
ing United States ports after July 1 
next which carry fifty persons and ply 
between ports more than 200 miles 
apart to be equipped with wireless tele- 
graph apparatus capable of maintain- 
ing communication over a distance of 
at least 100 miles. 

The department is now engaged in 
preparing the regulations for the en- 
forcement of this act. It has been de- 
termined to accept as evidence of the 
competence of the operators the certifi- 
cate covered by the service regulations 
annexed to the Berlin International Ra- 
dio Telegraphic Convention. This cer- 
tificate testifies to the technical profi- 
ciency of the telegraphist as regards 
the adjustment of apparatus, transmis- 
sion and sound reading, at a speed of 
not less than twenty words a minute, 
and knowledge of the regulations ap- 
plicable to the exchange of radio-tele- 
graphic traffic. 

—e 
New York Section Meeting. 

The April meeting of the New York 
Companies Section of the National 
Electric Light Association will be held 
on Monday evening, April 17, in the 
Engineering Societies Building. A lec- 
ture will be delivered by Col. Charles 
J. Jones, and illustrated by moving 


pictures. pa 


Lorenz Apparatus at National Physi- 
cal Laboratory. 

In the report of the British National 
Physical Laboratory for 1910, it is 
stated that the main feature of the 
electrical work for 1911 will be an ab- 
solute determination of the ohm by 
means of the new Lorenz apparatus. 
Standard resistances will be prepared 
for the new electrical standardizing 
laboratory of the Japanese Govepn- 
ment. 
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American Electrochemical Society. 


Annual Convention Held at the Chemists’ Club, New York City. 


The nineteenth general meeting of 
the American Electrochemical Society 
was held in New York City on April 6, 
7 and 8. The attendance was about 300 
and the meeting was very successful in 
every way. Sessions for the reading 
of papers were held in the new build- 
ing of the Chemists’ Club, where the 
facilities were excellent. 

On Thursday evening there was a 
subscription dinner at the Chemists’ 
Club and on Saturday evening a smok- 
er was tendered at the same place by 
the New York Section of the Society. 
On Friday evening there was a joint 
meeting with the New York Section of 
the American Chemical Society at 
which Dr. Walker’s presidential ad- 
dress was made and was followed by a 
lecture by Harrison E. Patten of the 
United States Bureau of Soils on ‘‘The 
Relation of Surface Tension and Elec- 
trochemical Action.’’ 

The meetings for reading of papers 
were held on Thursday, Friday and 
Saturday morning, the afternoons be- 
ing devoted to visits. Among the 
places visited were the electroplating 
plant of Hanson & Van Vinkle Com- 
pany, the furnace laboratory of F. J. 
Maywald, the Moss Engraving Com- 
pany, the Electrical Testing Laborato- 
ries, the Nichols Copper Company, the 
American Smelting & Refining Com- 
, pany. 

ANNUAL BUSINESS MEETING. 

The first session was called to order 
by President Walker at 10:15 o’clock 
Thursday morning and the reports of 
the secretary and treasurer were read. 
The total membership was given as 
1,300. The financial condition of the 
Society was shown to be good. The re- 
sult of the election of officers was an- 
nounced as follows: president, W. R. 
Whitney; vice-presidents, Edgar F. 
Smith, F. A. J. FitzGerald, A. von Isak- 
ovies; managers, W. D. Bancroft, Carl 
Hering, E. G. Acheson; treasurer, P. 
G. Salom; secretary, Joseph W. Rich- 
ards. The president-elect made a short 
address of which optimism was the 
keynote. On the invitation of the mem- 
bers in Toronto and the Canadian Sec- 
tion of the Society for Chemical In- 
dustry, it was decided to hold the fall 


meeting in that city on September 21, 
22 and 23. 

The remainder of the meeting was 
devoted to the reading of papers, of 
which the first was by L. E. Saunders 
on ‘Electrically Fused Alumina as a 
Refractory.” In the course of his re- 
marks Mr. Saunders gave the follow- 
ing order of melting of furnace ma- 
terials: silica, chrome, bauxite, brown 
magnesite A, brown magnesite B, Gre- 
cian magnesite, alundum. 

The next paper was entitled ‘‘A New 
Electric Resistance Furnace,” by F. A. 
J. FitzGerald. An abstract of this pa- 
per will be found upon another page 
of this issue. This was followed by ‘‘A 
Replaceable Unit Heating System for 
Electric Furnaces and Heating Appli- 
ances,” by M. M. Kohn. Thaddeus F. 
Baily then read a paper entitled ‘‘ An 
Electrice Furnace for Heating Bars and 
Billets.” 

ELECTRIC FURNACE FOR HEATING 


This paper is a description of an electric 
furnace designed for heating metal without 
melting it. Modern furnaces for this pur- 
pose heated by oil show that less than four 
per cent of the heat value of the fuel is util- 
ized. The furnace is of the resistance type 
and consists essentially of two carbon elec- 
trodes with a resistance body between them. 
This resistance body is composed of coke or 
coal. The electrodes are placed in a plane 
above the resistance material, which throws 
the shortest path for the current in the up- 
per part of the resistor and nearest the met- 
al to be heated. The latter is placed above 
the resistor and directly under the roof, be- 
ing supported by ledges at the front and 
rear. The electrodes enter the furnace 
through the rear wall and are slightly con- 
vergent, thus compensating for the cooling 
effect due to the front door. For a forty- 
kilowatt furnace heating 150 pounds of met- 
al per hour, the distance between the elec- 
trodes is thirty-six inches and the area of 
cross-section of the resistor about twenty- 
four square inches. Near the electrodes the 
resistor has a greatly increased section giv- 
ing better contact and preventing undue 
heating at the contact. The most service- 
able lining material was found to be chrome 
ore. The top and sides of the furnace are 
composed of silica nine inches thick. The 
base of the furnace rests on a heavy cast- 
iron plate. The cable terminals are con- 
nected with the electrodes by means of iron 
sleeves, copper straps and iron wedges. The 
furnace is controlled by means of a regulat- 
ing transformer and controller. Each fur- 
nace is provided with a switchboard, contain- 
ing voltmeter, ammeter, watt-hour meter, 
circuit-breaker, and oil switch. The temper- 
ature usually maintained is nearly 1,800 de- 
grees centigrade and the resistor material 
reaches a much higher temperature. The 
bottom of the furnace must be relined every 
two or three weeks. The expense for this 
is about five cents per day. The metal being 
heated is maintained in a reducing atmos- 


BARS. 


phere, such a gas being given off by the 
resistor. The loss from oxidation is thus 
very much lower than in ordinary furnace. 
The thermal efficiency of the furnace varies 
with the size, temperature required, ete. 
Efficiencies of from thirty-three to sixty-five 
per cent are obtained in furnaces of capa- 
cities from 120 to 1,000 pounds. This eff- 
ciency is the ratio of the thermal energy 
transmitted to the steel to the electrical 
input. The heat given to the steel is com- 
puted on the assumption of a specific heat 
of 0.15 and the temperatures used require 
about 350 British thermal units per pound of 
material. Linings of magnesium, carborun- 
dum, and silica were tried but not found so 
satisfactory as the chrome lining. The 
principal advantages of the electric furnace 
for this work are high thermal efficiency, 
reducing atmosphere at all temperatures and 
freedom from soot and contaminating gases. 


The next paper was entitled ‘‘The 
Johnson Electric Zine Furnace,’’ by 
J. W. Richards. It was followed by a 
paper on ‘‘The Condensation of Zine 
from Electric Furnaces,” by F. T. 
Snyder. 

THE CONDENSATION OF ZINC. 


Mr. Snyder states that the design of con- 
densers for the zinc vapor from standard 
retort smelters has been left entirely to trade 
skill. A fairly well operated retort condenser 
will at that condense about ninety-nine per 
cent of the zinc vapor delivered to it. When 
electric furnaces replace the retorts new 
conditions arise which require the applica- 
tion of engineering principles; electric fur- 
naces handle large quantities and therefore 
require larger condensers than have here- 
tofore been in vogue. The author states the 
general conditions of the problem and then 
considers the details. He finds that pre- 
heating or any beating of the condenser is 
uncalled for. He considers means for pre- 
venting the escape of any zinc fume with 
the carbon monoxide gas. A large conden- 
ser for the Lynen furnace is described. It 
contained nineteen tubes for blowing air 
through it to condense the zinc vapors to 
the liquid state. 


FRIDAY SESSION. 

The session on Friday was opened by 
a discussion of the paper by J. F. Clan- 
cy on “The Electrochemical Cyanide 
Process for Treating Gold Ores,’’ which 
was presented last winter before the 
New York Section. This paper was 
abstracted in the ELECTRICAL REVIEW 
AND WESTERN ELECTRICIAN for January 
21. This was followed by a paper by 
E. E. Carey, entitled ‘‘The Electrolytic 
Svstem of Amalgamating Gold Ores.” 


ELECTROLYTIC AMALGAMATION, 


A revolution in mining methods is immi- 
nent, due to electrochemical research. To- 
day the mining industry is at a standstill 
because new conditions demand new meth- 
ods. Electrolytic amalgamation will meet 
many problems. The Clancy method was 
referred to. The ideal electrolytic amalga- 
mator consists of a series of electrolytic 
sodium-mercury cells, followed by another 
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electrolytic amalgamating device in which 
the values are recovered on silver-plated 


_ Copper plates, of suitable construction. With 


the mercury wells, high amperage may be 
employed, liberating large volumes of hy- 
drogen, which removes all coatings (oxides, 
sulphides, grease, tale, silicious coatings, 
etc.) from the microscopic gold particles; in 
the secondary amalgamator the plates offer 
a large cathode area so that all portions of 
the pulp are forced into contact with a high- 
ly active mercury surface. 

The author described in detail his electro- 
lytic mill plate. In the near future we may 
look for a greatly increased production of 
gold, due to the application of electrochemical 
methods in mining and milling operations; 
were electro-amalgamation and electro-cy- 
anidation today in general use in other mills 
now in operation, the gross output of gold 
would be increased twenty-five per cent. 


This was followed by ‘‘The Electro- 
lytic Corrosion of Electroplated Ob- 
jects,” by W. S. Landis. 


CORROSION OF ELECTROPLATED OBJECTS. 


This paper describes some experiments 
made with gold-plated pens which were 
found to give very much less service than 
steel pens of the same make which were not 
plated. The short life of the gold-plated 
pens is attributed to electrolytic action, 
which occurs at the point after the plating 
has worn through. Voitage measurements 
were made between steel and gold in several 
kinds of ink and voltages as high as 0.12 
were measured. The author concludes that 
a nobler metal should never be plated upon 
a material that is likely to be subjected to 
wear on one spot, which is moistened with 
liquids. ; 


In the discussion J. W. Richards 
stated that since the paper was written 
some zinc-plated pens had been tried 
and were found very unsatisfactory. 

G. B. Hogaboom stated that britan- 
nia metal is not acted upon by exposure 
to the air, but when silver-plated the 
metal is decomposed very rapidly and 
it is hard to replate it. If washers 
which have been blued have the blue- 
ing removed by pickling they become 
very brittle, but after being nickel- 
plated are much stronger. If tumbled 
first in emery and then in leather, the 
brittleness is overcome. The same is 
true of springs, which consequently 
even in nickel-plated articles are not 
usually plated, but blueå. 

J. W. Richards suggested that the 
brittleness was due to absorbed hydro- 
gen. . 

The next paper was on ‘‘Some Un- 
solved Problems in Electroplating,’’ by 
George B. Hogaboom, secretary of the 
National Association of Electroplaters. 

PROBLEMS IN ELECTROPLATING. 


Mr. Hogaboom pointed out the need of 
the electrochemist interesting himself in the 
electroplater's art. The science underlying 
it has not been developed appreciably for 
many years. The solutions recommended by 
Roseleur in 1854 have been improved upon 
but little. Many unsolved problems present 
themselves to the electroplater. Among 
these are: Prevention of spotty discolor- 


ation in plating brass; an acid brass solution: 
an automatically replenished tin solution; 
an electrolyte to deposit silver, brass or 
copper on aluminum; an electrolyte to re- 
move fire-scale from brass; an electric 
cleaner to saponify grease and take it into 
the solution instead of driving it to the top ; 
a heavy deposit of lead in iron pipes to pre- 
vent corrosion; an alkaline nickel-silver 80- 
lution to be used with low voltage; a meth- 
od of etching steel without destroying the 
gelatine resistance film; some alkaline sub- 
stance that would replace potassium cyanide. 


The discussion brought out the fact 
that very little scientific research has 
been made along the line of electro- 
plating and that there was a large field 
here for electrochemists. It was sug- 
gested that closer co-operation between 
the two societies would be beneficial. 
In answer to a question, Mr. Hogaboom 
stated that the present time platinum 
could not be successfully plated upon 
gold except in a very thin deposit. 

The next paper was by Oliver P. 
Watts on ‘‘Polarization and Its Rela- 
tion to the Decomposition of Electro- 
lytes.”’ 


POLARIZATION AND DECOMPOSITION OF 


ELECTROLYTES. 


Professor Watts’ paper aims to show that 
the principal factor in causing the phenom- 
enon of decomposition voltage as observed 
in electrolysis is not the resistance of a gas 
or other film upon either or both electrodes, 
but that it is due to a counter electromo- 
tive force which is produced at the elec- 
trodes as a result of the action of the im- 
pressed electromotive force, in other words. 
it is due to polarization. A large number 
of tests were made with various solutions 
and the polarization at the anode and cath- 
ode measured separately. These tests lead 
to the following conclusions, among others: 
Since it is polarization which prevents the 
flow of current in accordance with Ohm’s 
law, the residual current is the equivalent 
in current of the rate of depolarization of the 
electrodes by the electrolyte. If electrolysis 
causes a change in the material of an elec- 
trode, or of the electrolyte in immediate 
contact with it, the polarization at the elec- 
trode is large. This is the case with an 
insoluble anode, and usually so for a cathode 
whose position in the electrochemical series 
is far from that of the element which is de- 
posited upon it by the current. If the chem- 
ical composition of the electrode and of the 
electrolyte in contact with it are not 


- changed, the polarization will be small. This 


occurs with a soluble anode and with a cath- 
ode of the same material as that deposited 
by the current. 


In the discussion Carl Hering called 
attention to a convenient scheme which 
he had used with accumulators, that of 
having an extra pair of plates which 
Were not in circuit, but used simply to 
get the voltage readings. He called at- 
tion to the energy absorbed during 
gassing by the vaporization of the oxy- 
yen and hydrogen and the energy 
which was expended upon the atmos- 
phere to expand to 1,600 times their 


original volume. He thought the 
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source of this energy had never been 
investigated. 

J. W. Richards stated that even with 
very small applied electromotive forces 
he had always been able to measure an 
appreciable current if the ammeter was 
sensitive enough. 

A paper by J. Howard Matthews fol- 
lowed. It was entitled ‘“‘Electrical 
Heating for Preventing Superheating 
of Liquids.’’ This was followed by a 
paper on ‘‘Some Features of the Tate 
Bifunetional Accumulator Plate,’’ by 
Alfred O. Tate. 


BIFUNCTIONAL ACCUMULATOR. 


This plate makes use of the usual reac- 
tion between lead oxide and lead in sulphur- 
ic acid. The plate is termed “bifunctional” 
because it contains within itself the positive 
and negative elements and is therefore ca- 
pable of performing two functions, while 
the plates heretofore employed could per- 
form but one function, either the positive 
or the negative. A more uniform current 
density is also obtained in the new plate, 
since the current finds entrance at the top 
and exit at the bottom of a finely divided 
multiple-assembled unit provided with an 
alternating series of anode and cathode con- 
ducting strips. These conductors are eight 
inches in length and three-eighths of an inch 
wide. Its equalization of current density is 
expected to obviate sulphating. The active 
material forms a film of thickness less than 
one thirty-second of an inch. The slight 
depth of the active mass has a significant 
relation to the period of time required in 
action. To show this a plate has been dis- 
charged to zero and fully charged in a period 
of thirty-five minutes without injury. Plates 
with a capacity of forty ampere-hours at an 
eight-hour rate have frequently delivered 
250 amperes on short-circuit also without in- 
jury. The standard unit weighs about 4.5 
pounds and has a capacity of seventy-five 
watt-hours, or 16.5 watt-hours per pound. In 
service, including the weight of containers, 
etc., 11 or 12 watt-hours per pound is ob- 
tained. 


The next paper was by H. K. Rich- 
ardson on ‘‘Some Observations on Lab- 
oratory Production of Aluminum.” 


PRODUCTION OF ALUMINUM. 


This paper comprises the results of experi- 
ments carried on by students at the Penn- 
sylvania State Colege on the production of 
aluminum. A cell for 500 amperes was de 
signed by the students, the material used be- 
ing wrought-iron plate bolted to angle-iron. 
The bottom was covered with an artificial 
graphite. The runs were made with one 
electrode of common electrode-carbon stock. 
The results of these experiments indicated 
that a satisfactory laboratory run can be 
made upon aluminum. The best results are 
to be expected under the following condi- 
tions: mix eighty-five per cent natural crvo- 
lite; fifteen per cent alumina. Current den- 
sity, approximately three amperes per cen- 
timeter of anode surface. The anode 
effect appears to consist of two kinds: (a) 
Gaseous envelope which opens the circuit. 
This can be remedied by opening and clos- 
ing the circuit or tapping the electrode. (b) 
Non-wetting of the electrode, thereby caus- 
ing numerous arcs to form from electrode 
to electrolyte. This causes the voltage nec- 
essary to be increased, and appears to be 
remedied by addition of alumina or cryolite, 
although it is present in some degree during 


‘almost the entire run. In the hands of stu- 


n 
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dents, using the apparatus and following 
the instructions as closely as students usu- 
ally do, an ampere efficiency of about 60 
to 70 per cent can be ovtained. 


J. W. Richards opened the discus- 
sion by calling attention to the voltage 
due to the oxidation of carbon which 
reduces the theoretical voltage of 2.8 
‘to about 2.25, a value which he had 
found experimentally. This reduced 
the energy efficiency. He considered 
the efficiency attained by Mr. Richard- 
son as a very high one, but in actual 
practice the efficiency runs between 
seventy-five and eighty per cent, due to 
the fact that a higher temperature must 
be used, where the re-solution of the 
alumina is more rapid. 

Alfred H. Cowles thought that if 
there is re-solution it must be due to 
an electrolytic action, the alumina be- 
ing attacked by the carbon walls of the 
pot through local action. He thought 
the yield should be brought up to 100 
per cent, corresponding to Faraday’s 
law. 

J. W. Richards stated that every 
fused salt dissolves its basic metal and 
it is only by working very near the 
melting point that 100 per cent effi- 
ciency can be approached. 

The next paper was by Frank C. 
Mathers and Albert F. O. Germann on 
“A Mercurous Perchlorate Electroly- 
tic Meter.” In the absence of the au- 
thors this was read by C. A. Schlued- 
erberg.: 

A MERCURY ELECTROLYTIC METER. 


Silver and copper are the metals which 


are generally deposited in coulometers for 
measuring the quantity of electricity which 
passes. Mercury possesses two great ad- 
vantages over all other possible metals: (1) 


Mercury is liquid, so that the quantity which 


is deposited may be determined very rapidly 
by measuring it in a graduated tube. (2) 
Mercury has a very high chemical equiva- 
lent, so that a given current will precipitate 
a greater weight of mercury from mercu- 
rous ‘solutions than of any other metal. The 
chemical equivalents of mercury (ous), silver, 
lead and copper(ic) are 200, 107.93, 103.45 
and 31.8, respectively. . 

Other advantages of mercurous perchlor- 
ate solution as an electrolyte for meters and 
coulometers are: (3) The ClO, radical is 
exceptionally stable and is absolutely un- 
changed by electrolysis. (4) Mercurous 
perchlorate is very soluble in water, and the 
solutions thus formed are entirely free 
from any decomposition. (5) Mercurous 
perchlorate solutions containing free perch- 
loric acid have very high conductivity, such 
that a very high current density may be used 
in electrolysis. (6) The deposited metal is 
in such form that it may be transferred to 
the anode for further use without any treat- 
ment whatever. In spite of these apparent 
advantages, the mercury coulometer is not 
used in the laboratories, and the mercury 
electrolytic meter has only recently receivea 
serious consideration in commercial work. 
A solution of the double salt, potassium mer- 
curice iodide, is being tried at present ona 
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commercial scale. A German meter uses 
this electrolyte. The meter is highly rec- 
ommended by many people who have tested 
it. The mercury is deposited upon an irid- 
ium foil, from which it falls into a tube 
which may be graduated to read directly in 
any desired unit. The glass container, after 
the mercury and the electrolyte have been 
placed inside, is sealed off. This lessens the 
chances for change or decomposition of the 
electrolyte. By inverting the meter for a 
moment, the mercury from the cathode 
chamber is returned to the anode reservoir. 

The authors describe a meter in which 
mercury is used for both electrodes. The 
preparation of materials and measurements 
of conductivity are given. 


Mr. Schluederberg called attention to 
the unpopularity of chemical meters in 
this country and the superiority of in- 
duction meters on alternating-current 
circuits. The mercury electrolytic 
meter could only be used on small in- 
stallations because it was not feasible 
to use it with a shunt. It was not feas- 
ible to have a drop in a shunt of more 
than 100 millivolts and that is hardly 
sufficient to operate a chemical meter 
successfully. The accuracy of the 
meter, however, is satisfactory. An- 
other objection to the meter is that it 
freezes in very cold weather. Regular 
readings are also necessary. Its prin- 
cipal advantage is cheapness. 

Clayton H. Sharp considered that 
the principal reason the meter could 
not be used with a shunt was on ac- 
count of the temperature effect. The 
meter has a negative temperature co- 
efficient and in order for the shunting 
ratio to be constant it would be nec- 
essary to use a series resistance with 
a positive temperature coefficient. 
This makes the necessary drop in po- 
tential high. One disadvantage of the 
electrolytic meter is that there is no 
permanent record as in the case of a 
meter reading with a dial. 

‘*Eleetric Discharges in Gas at Re- 
duced Pressure,’’ by Louis A. Parsons, 
was then read. | 

DISCHARGE IN GASES, 


This paper is a brief review of the work 
which has been done on electric discharges 
in rarified gases, cathode, Röntgen, canal 
and other less studied rays being historical- 
ly treated. The cause of the emission of 
light was discussed. 


Joseph W. Richards then read a pa- 
per entitled ‘‘Mechanism of Electro- 
lytic Transfer.’ 

SATURDAY SESSION, 


This session opened with a discus- 
sion of the papers read at the January 
meeting of the Chicago Seetion. Fol- 
lowing this John W. Beekman read a 
paper entitled “An Electrolytie Fur- 
nace Method for Producing Metals.”’ 


Vol. 58—No. 15 
ELECTROLYTIC-FURNACE METHOD FOR 
PRODUCING METALS. 


It has become well known that the fused 
electrolyte obeys the same laws as the wa- 
ter-solution electrolyte. The deppsition of 
aluminum from a fused electrolyte is the 
principal case where this principle has been 
used. The general law is that the electro- 
lyte from which a metal is to be produced 
should be one containing the metal. When 
salts are heated to the fusing point they dis- 
sociate, particularly salts of non-alkaline or 
non-alkaline-earth metals. They carry cur- 
rent readily. Mr. Beckman has produced 
small quantities of manganese, iron, chro- 
mium and a fifty-per-cent alloy of vanadium 
by this method. He gives the details of the 
method as applied to the production of iron. 
Equivalent amounts of CaO and Fe,O, are 
mixed and heated. The resulting combined 
oxide is fused in an electrolytic vessel. On 
the application of direct current no notice- 
able reaction takes place, until iron oxide 
is added, at which moment electrolysis be- 
gins and iron is deposited on the cathode 
and oxygen set free at the anode. By the 
gradual addition of iron oxide the electro- 
lysis can be carried on continuously. The 
method is particularly advantageous on ac- 
count of the low cost of the electrolyte. 


C. A. Hansen and S. A. Tucker both 
raised the question as to whether elec- 
trolysis was responsible for the chem- 
ical changes which went on or whether 
they were simply due to the reduction 
of the oxides by carbon which is 
known to take place at high tempera- 
tures. Mr. Beckman replied that there 
was every indication of electrolysis, 
although it had not been positively 
demonstrated, President Walker sug- 
gested that this point could be eluci- 
dated by using alternating-current in 
the furnace and J. W. Richards pro- 
posed placing the same materials in a 
graphite crucible and heating by or- 
dinary means. The necessary temper- 
ature of 1500 degrees could be ob- 
tained in this way. L. E. Saunders 
supported Mr. Beckman’s view that 
it was electrolytic action. 

A. E. Greene then read a paper en- 
titled ‘‘Electrical Steel Processes as 
Competitors of the Bessemer and Open 
Hearth,” in which he compared the 
different methods and indicated the 
commercial possibility of the electrice 
furnace. The latter will require some 
time for development as a competitor 
of the present processes, but the possi- 
ble saving of metal which is now lost 
will probably more than compensate 
for the increased cost of power or fuel. 

The last paper of the session was 
by Carl Hering, and was entitled ‘‘A 
New Type of Electric Furnace.” fn 
it the author described the design of a 
new type of furnace in which the ma- 
terial to be heated formed the resistor. 
After this material is melted it forms 
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liquid columns in which the circula- 
tion is quite rapid. An abstract of this 
paper will be published next week. 

An interesting paper by W. B. Pritz 
on ‘‘Dry-Cell Testing” was not read 
at the meeting, but an abstract is given 
herewith. The Committee on Standard 
Tests for Dry Cells stated that it was 
not yet ready to report. 


DRY-CELL TESTING. 


This paper outlines the tests made on 
dry cells in the research laboratory of the 
National Carbon Company. In opening, 
the author states that the need for trust- 
worthy and comparable methods of testing 
is obvious when it is realized that there are 
today over 100 brands of dry cells on the 
market, varying in quality from very eff- 
cient ones to very inefficient ones. The 
paper comments on the many diversified 
tests which may be found in texts, trade 
publications, etc., pointing out that this di- 
versity is very troublesome for both the 
manufacturer and the consumer, as the for- 
mer is often called upon to guarantee the 
service of his product when subject to cer- 
tain tests which have little or no relation 
to any which he may have adopted. 

The author states that there are two gen- 
eral reasons for desiring a test upon dry 
cells: (1) to ascertain what life may be 
obtained from a brand of cells in certain 
service; (2) to ascertain which one of sev- 
eral brands will give the longest life in that 
particular service. With the former object 
in view the knowledge is best obtained by 
actual use of the cells in connection with 
the appliance. The great majority of tests 
are carried on, however, with the second 
object in view. Where the amount of test- 
ing is large it is impossible, even where 
it is expedient to use the actual appliances 
for testing cells, and it becomes necessary 
to devise special testing methods and ap- 
pliances such that results obtained there- 
from shall be comparable to the results ob- 
tained from the cells when placed in actual 
service. 

The cause for and results of lack of uni- 
formity in the methods of testing dry cells 
is fully discussed. The method of testing 
various brands of cells by connecting them 
in series and discharging them simulta- 
neously is advised against because the re- 
sults, while showing a qualitative classifi- 
cation of cells to be made, will not show 
the quantitive relation of their serving ca- 
pacities. The effect of temperature upon 
dry-cell testing is discussed, tables being 
given showing the effect of various temper- 
atures on initial current, service and stor- 
age. 

The tests recommended for adoption 
which might be accepted as standard by 
consumer and producer alike cover, in this 
paper, only the two most important serv- 
ices, namely, telephone and gas-engine igni- 
tion. The telephone test subjects three 
cells, in series, to a discharge through 
twenty ohms resistance for a period of two 
minutes each hour, during twenty-four 
hours per day, seven days per week, until 
the working voltage reaches the limiting 
value of 2.8 volts, the results being report- 
ed as the number of hours’ service to this 
cut-off point. In the ignition test a four- 
cylinder automobile engine, equipped with 
a standard make of spark coil, is used. 
With different numbers of cells in series, 
resistance is cut into the circuit until the 
engine fails to operate satisfactorily. Read- 
ings at this point are taken of the working 
voltage, average drain on the battery and 
the value of the impulse which the battery 
is capable of forcing through the primary 
winding of the spark coil. This work is 
duplicated, using in turn all leading makes 
of batteries. 


Electric Furnace for Zinc Smelting. 

At the recent Congress of Technolo- 
gy held at Boston to celebrate the 
fiftieth anniversary of the granting of 
a charter to the Massachusetts Insti- 
tute of Technology, a paper with the 
above title was read by Francis A. J. 


FitzGerald. An abstrac. follows. 


Zinc smelting is especially suited to elec- 
tric-furnace treatment. The reaction to be 
brought about is between zinc sulphide and 
metallic iron, which, when strongly heated, 
gives metallic zinc and sulphide of iron. This 
reaction does not take place readily unless 
the mixture is a fluid one or unless there is 
a large excess of iron. Imbert found that 
a fluid bath could be obtained with a mix- 
ture of ferric oxide and iron sulphide slight- 
ly above 1,000 degrees centrigrade, and the 
bath would then dissolve the zinc ore. The 
furnace was designed for this process. It 
was necessary to keep the furnace gas-tight, 
to regulate the temperature, to secure a 
rugged construction and keep the heat losses 
to a minimum. The wails of the furnace 
are double with air spaces between. The 
terminals are of carbon and the resistor is 
built up of a series of corrugated plates. 
These plates are of carbon and have a pe- 
culiar construction so that they interlock 
and will not fall down. The two sections of 
the resistor contain seventy-one plates each. 
When cold this had a resistance of 0.2 ohm, 
and when operating at 150 kilowatts and a 
temperature of 1,400 degrees centigrade, the 
resistance was 0.0375 ohm. The resistance 
is almost altogether due to the contacts be- 
tween the plates as the carbon alone would 
have a resistance of only 0.00064 ohm. The 
furnace is lined with a suitable refractory 
material and provided with a tap hole. The 
voltage at the terminals of the furnace is 
varied by having taps brought out from the 
primary of the transformer Supplying cur- 
rent. In an oxidizing atmosphere the resist- 
or would be destroyed but in this particular 
work the furnace is filled with vapors of 
metallic zinc. After running two months the 
furnace showed no appreciable wear of the 
resistor. The regulation of temperature is 
very satisfactory. The furnace is highly 
efficient. In one of the earlier models the 
heat losses were measured when working 
at a temperature of 1,250 degrees, and the 
thermal efficiency found to be seventy-eight 
per cent. At 1,425 degrees centrigrade it 
was seventy-two per cent. Furnaces built on 
similar principles have been used with suc- 
cess in melting aluminum, copper, brass, 
etc. There is a tendency in electric-fur- 
nace work to employ the arc in many places 
where a resistance furnace is more suitable, 
since with the arc there is difficulty in regu- 
lating the temperature. 

—__—__>--o____- 


Universal Telephone System a Neces- 
sity. 

Speaking on this subject, Theodore 
N. Vail, president of the American 
Telephone & Telegraph Company and 
of the Western Union Telegraph Com- 
pany, said recently: l 

‘‘“On the assumption that a perfect 
telephone system must afford a direct 
highway of communication between 
any two desiring to converse, this 
system must reach everyone; must be 
universal, comprehensive. To the ex- 
tent that any system does not reach 
everyone it is not perfect. 
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‘Under existing conditions or the 
present state of the art, the ‘telepho- 
nic’ transmission of written messages 
cannot take the place of ‘telegraphic’ 
transmission in the regular conduct of 
the business. In a large way the com- 
plementary character exists in the 
joint occupancy and joint use for 
both purposes of the trunk-line plant. 

‘‘While the large economies are 
in the joint occupancy and the joint 
use of the trunk ‘wire plant,’ there are 
great advantages and large economies 
in the utilization for both purposes of 
other plant and operating facilities. 

The very large economic waste in- 
cident to separate service could be al- 
most entirely eliminated by joint use 
and occupancy, and by bringing the 
business entirely under one common 
control or influence the efficiency and 
the reputation of the service could be 
greatly improved. The utilization of 
plant and operating staff not fully 
employed makes it possible to collect 
and deliver messages by telephone and 
to connect exchanges and subscribers’ 
stations by telephone toll lines with 
the night telegraph offices at other 
points. To the extent that these waste 
facilities are utilized for publie benefit 
and private profits, just to that extent 
regular standard service could be 
cheapened or new service and addi- 
tional facilities given to the public. 

‘‘“Cheap service comes from full 
loads. In the wire service this can 
only be had by employing the plant to 
its full capacity all the time. In some 
lines of business like transportation 
the load can be greatly increased by 
making use of the ‘overload’ during 
the few hours of maximum business. 

“In the electrical transmission of 
intelligence each item of service, the 
‘message’ or ‘telephonic connection’ 
occupies the wires and the time to the 
exclusion of all else, and the law of 
increasing returns therefore works 
within the narrow limits of the capaci- 
ty of the line. There can be no over- 
load. Cheaper service can only be 
given by the development of new or 
additional uses which can be distrib- 
uted over the time not fully used. 

‘‘Under the universal wire system 
the additional services will be given to 
the public at rates commensurate with 
the value of such services, and in the 
great possibilities of electrical trans- 
mission of intelligence some uses will 
be developed to utilize this waste.’ 


ELEMENTS OF POWER-STATION 
DESIGN .—XXIX. 


HYDROELECTRIC DEVELOPMENT.—l. 


BY W. B. GUMP. 


(e) Water Conductors—Water con- 
ductors comprise flumes, pipe lines and 
penstocks which serve to conduct the 
water to the turbines. In a direct de- 
velopment we have to consider only the 
penstocks, since pipe lines and flumes 
are eliminated. The practice for high- 
head plants is to conduct the water to 
a lower forebay, either by mans of an 
open flume or an inclosed pipe. From 
this forebay the pressure pipes are sup- 
plied.. A spillway or weir is usually em- 
ployed for taking care of the surplus. 
Wood flumes are satisfactory in locali- 
ties where foreign material is not apt to 
fall into the water in quantities too 
great to be conveniently removed. 

In California plants both flumes and 
pipe lines are constructed of redwood. 
This wood affords a substantial and per- 
manent structure when properly built, 
and hence the maintenance is low. De- 
struction from landslides is one of the 
most troublesome factors to be consid- 
ered. In sections where such trouble 
may be expected it is provided for by 
covering the top of the flume with a 
slanted roof. Fig. 5 shows a cross-sec- 
tion of flume which is common among 
mountain plants, especially in Califor- 
nia. The section shown has a roof which 
is designed to withstand a considerable 
amount of disturbance from above with- 
out being carried away, rocks skidding 
off the top, and dropping’ below. The 
flume itself is comparatively easy to 
construct and can easily be kept wa- 
ter-tight. It is also easy to in- 
spect, and to keep in repair, and in 
this it is superior to wood stave pipe of 
closed circular section. 

- All penstocks and pressure pipes should 
be of mild steel, properly riveted and 
calked. Surge tanks are to be consid- 
ered in plants of moderate heads having 


| CENTRAL STATION PRACTICE 


- Cransmisston~Interior Wirmg. A 


pipes of large diameter. The function 
of such tanks is to reduce vibration and 
the pressure caused by a sudden stop- 
page of the column of water. The effect 
is somewhat analogous to a choke coil 
or a resistance placed in an electric 
circuit in which surges take place. 

Where water turbines of the Francis 
type are employed relief valves must 
generally be provided as a precaution 
against bursting of a penstock or wheel 
ease, in the event of a sudden closing 
of the wheel gate. 

Long pressure pipes or penstocks 
should be supported in place in a man- 


FIG. 5.--CONSTRUCTION OF FLUME. 


ner which provides for freedom of ex- 
pansion and contraction, due to chang- 
es of temperature. Where pipes are ċar- 
ried along the level, or on slight grades 
they need not have special foundations. 
On grades it is necessary to tie them to 
some sort of support which is securely 
fixed in position. It is good practice to 
employ cement blocks for the founda- 
tions, spacing these at distances close 
enough together to prevent deflection of 
the pipe. The pipe is secured to the 
eonerete blocks by means of iron straps 
or by simply imbedding the pipe in the 
conerete. 

In a high-head development the lower 
sections of piping become subjected to 
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enormous internal pressure, and the 
thickness of plate and system of rivet- 
ing must be in accordance with maxi- 
mum pressure, allowing an ample factor 
of safety. In some instances the pipe 
lines are buried in the earth. This is 
satisfactory as far as a means of sup- 
porting is concerned. However, a great 
disadvantage arises from two sources, - 
corrosion of the pipe and failure to see 
the condition of the pipe without en- 
tirely uncovering it. The advantage of 
having the pipe lines continually ex- 
posed and in full view is evident, and 
this scheme should be followed when 
the conditions favor such construction. 
Where pipe lines are exposed, as is 
more often the case. they may be given 
several coats of waterproof paint, such 
as a tar compound, which will preserve 
the surface in a very satisfactory man- 
ner. - 


(f) General Construction of the Plant. 
—Concrete is the material chiefly used 
in power-plant construction especially 
in high-tension stations in which com- 
partments and barrier walls are re- 
quired. The importance of employing 
first-class construction foremen cannot 
be too strongly emphasized, since the 
job when finished marks the success or 
failure of the plant in performing the 
work imposed upon it. It is rather un- 
usual to find a plant in which there are 
not a number of weak places. The 
building and appurtenances may be well 
eonstructed, while the penstocks, tun- 
nels, flumes, or other water conductors 
are poorly built or improperly designed. 
Nothing is more lamentable than a well 
constructed plant which has been poor- 
ly designed. In such instances the best 
construction foreman in the world can- 
not overcome the features which subse- 
quently interfere with the proper per- 
formance of the plant. 

Again, the station may be well de- 
signed but poorly constructed. In such 
instances the fault may be charged to 
the organization in allowing incompetent 
help to proceed with the construction 
work. This is a matter of supervision, 
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helonging primarily to the chief engi- 
neer in charge of the project. In not a 
few instances lack of capital becomes the 
controlling feature, and an attempt is 
made to cut down the cost of the work 
by employing cheap help. Many plants 
are monuments to just such procecdings, 
the usual result being that a large sum 
of money is required later to make up 
for inadequate engineering at the out- 
set. 

The designing force engaged in con- 
nection with a hydroelectric project 
should be made up of individuals hav- 
ing a thorough knowledge of construc- 
tion. After the drawings have been 
completed these men can go out on the 
work with a keener knowledge of details 
than can be had by new men not in 
touch with the office plans from the be- 
ginning of the design. 

The writer believes that it is a mistake 
to prepare the drawings for a power 
development in offices remote from the 
site of the plant. Many bad blunders 
are on record where the drawings were 
made in one of the large city offices and 
sent to the power-station site hundreds 
of miles away without a thorough knowl- 
edge of the local conditions. Such a 
system becomes costly and is unsatisfac- 
tory, more particularly on the hydrau- 
lie side. The electrical features of the 
plant admit of considerable flexibility, 
and in many cases ean be developed al- 
most to completion without the necessity 
of having all of the details of the envi- 
ronment. A good method of compro- 
mising is to establish two forces; one at 
the city office, and the other at or near 
the staticn site. The latter can then 
supply the data needed by the city of- 
fiee, permitting an opportunity to work 
out all drawings intelligently and with- 
out undue delay. In this way one force 
of men becomes a check on the other. 
and errors which appear ean be correct- 
ed before the drawings reach the field. 

(g) Mechanical Installation, — The 
mechanical installation embraces: 

(1) Water wheels. 

(2) Water-wheel governors. l 

(3) Mechanism for controlling head- 
gates, valves, ete. 

(4) Crane for handling machinery. 

The judicious selection of water 
Wheels is one of the most difficult: prob- 
lems confronting the engineer. There 
are so many factors to be considered in 
this connection that great care is re- 
quired in reaching a decision which 
completely satisfies the conditions in 
hand. At best this decision must be a 


compromise between the theoretical and 
the commercial factors of the ease. On 
the one hand we must consider the max- 
imum obtainable hydraulic efficiency, 
while on the other we have the commer- 
cial items such as overload capacity, 
number of units, probable load factor, 
ete. 

First let us consider the type of water 
wheel to be chosen, basing arguments 
chiefly upon present practice. In re- 
gard to low and medium-head develop- 
ments, embracing heads up to 300 feet, 
the reaction or Francis turbine is uni- 
versally adopted. This type has recent- 
ly been employed for heads exceeding 
600 feet, and promises to replace a 
large number of impulse wheels which 
were formerly considered the only type 
feasible for high heads. The maximum 
efficiency of several high-head Francis 
turbines of recent design is claimed to 
have exceeded eighty-nine per cent. 
which is equal to that attained in the 
best plants of continental Europe. 

One of the first questions to appear 
when considering a hydraulic develop- 
ment is whether to install vertical or 
horizontal turbine units. There are sev- 
eral important advantages favoring the 
vertical type. Among these are: 

(1) Permanency of alinement. 

(2) Economy in ground space occu- 
pied. 

(3) Generally a minimum amount of 
excavating. 

(4) Cool bearings. 

(5) In many cases, simpler station 
wiring. 

The chief arguments for adopting 
horizontal units are: ` 

(1) Absence of a step-bearing. 

(2) Simpler water-wheel construc- 
tion. 

(3) Less attention required in operat- 
Ing, 

(4) Comparatively cheap to install 
and maintain. 

The items above noted have been the 
cause of a wider use of the horizontal 
type than the vertical, although the lat- 
ter is continually finding favor, and fu- 


{ure installations are not unlikely to 


show a marked increase in the percent- 
ave of vertical installations. 

The next factor to be settled is the 
size of units. Where the ultimate de- 
velopment is well defined at the outset, 
as is more often the ease, from four to 
eight units may be considered. It is 
best, as a rule, to hold to an ultimate 
development of four units, and not more 
than six, except in very large develop- 
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ments, such as those above 50,000 horse- 
power. However, no fixed rule can be 
followed, since local factors will always 
enter into the ease, and these must be 
earefully taken into aceount. Where it 
is found that only a small portion of the 


ultimate permissible power is to be util- 


ized for a long period, it is safe to fig- 
ure on smaller units, and hence a great- 
er number for the final development, 
than would be the case if nearly all the 
power could be disposed of at the in- 
ception of the development. The plants 
at Niagara Falls are good examples of 
power development in which the time 
element with reference to the sale of 
power was an important consideration. 

The number of initial units should be 
partly controlled by the nature of the 
service. In considering a plant which 
is to supply energy for both lighting 
and railway power it would be wisdom 
to provide at least three units for the 
initial installation, and four would be 
hetter. This would allow complete seg- 
regation between the lighting and the 
railway service, and provide reserve va- 
pacity for either side. 

The next question is that of overload 
capacity. With steam plants it has been 
the practice for years to adopt ratings 
of from twenty-five to tifty per cent 
overload, specifying the time of dura- 
tion of such overloads. It has been 
common in these plants to specify gen- 
erators capable of a fifty per cent over- 
load for two hours, and in some eases 
for three hours. Steam prime movers, 
particularly steam turbines, are efficient 
through a wide range, and may be op- 
erated considerably below maximum load 
at comparatively high economy. Sinee 
the efficiency of the generator does not 
suffer it has been convenient to give the 
eombined unit a liberal margin of over- 
load. With water wheels the situation 
is different. Here the question of ef- 
ficiency is generally serious on account 
of the necessity for utilizing the avail- 
able water to the best advantage. There- 
fore, where the supply is practically 
fixed the normal rating per unit should 
be at maximum efficiency or as near it 
as possible, reserving a margin for speed 
regulation. 

Let us consider a ease in whieh the 
generators are given a rating based on 
fifty per cent overload for two hours. It 
is evident that normally the water wheels 
are operating at two-thirds of their 
maximum capacity, and, therefore, are 
running at a correspondingly low hy- 
draulic efficiency. tt is generally a bet- 
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ter policy to adopt water wheels capa- 
ble of cnly slight overloads, say ten to 
twenty per cent, and use one of the 
units to take the heavier fluctuations 
of the plant. This may easily be done 
by regulating the governors in such a 
way that the unit which is to accommo- 
date fluctuations is more sensitive than 
the remaining units. In this way the 
station as a whole may be made to oper- 
ate at a much higher efficiency than 
otherwise. It should be remembered, 
however, that there are exceptions to 
the above recommendation, and cases 
may be cited where heavy overload rat- 
ings per unit are justified. 

The size of units employed has an in- 
fluence on the overload to be provided. 
The larger the generator the less is the 
margin of overload to be recommended. 
This is because it is desirable to take 
full advantage of the higher normal op- 
erating efficiency which large units are 
eapable of giving, while with a small 
hydraulic plant the question of overload 
capacity is likely to be more important 
than the question of efficiency. Again, 
there are exceptions to the general rule. 

Water-wheel governors are next in or- 
der. There are two general types: Those 
deriving their power for operating the 
gates from the water-wheel shaft and 
those operating the gates through a re- 
lay. Governors for the exciter wheels 
may, in many instances, have direct 
control. The main units should each be 
actuated by a relay governor of reliable 
manufacture. 

The most common form of relay gov- 
ernor is that in which the gates are 
operated by means of hydraulic pres- 
sure, using either water or oil. Where 
water is employed it is almost always 
advisable to use a filter for keeping out 
grit and other foreign material which 
will cut into the working parts. 

The problem of speed regulation of 
water wheels has been a perplexing one, 
and not until recently has satisfaction 
even been approached: At the present 
time a well designed governor is capa- 
ble of close speed regulation where the 
load fluctuations are not violent. It is 
now common practice in large power 
systems to operate steam turbines in 
parallel with water wheels. With this 
arrangement the steam turbines will 
readily take the fluctuations and allow 
the water turbines to carry a practically 
constant load. It is important in a sys- 
tem of this kind to adjust the govern- 
ors for the load conditions. The steam- 
turbine governors being far more sensi- 
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tive than the water-wheel governors, are 
capable of responding readily to over- 
loads. During parallel operation a 
short circuit on the transmission line is 
apt to throw the steam turbines out of 
synchronism with the water-wheel units, 
due to the difference in the action of the 
governors. The inherent characteristics 
of water-wheel operation are such that 
the inertia of the water and moving 
parts limit the sensitiveness of speed 
control. Notwithstanding this serious 
difficulty vast improvement has been 
made, and the future will unquestion- 
ably witness still greater refinements. 

Head gates are most conveniently op- 
erated by means of geared motors. The 
feasibility of such an equipment de- 
pends to a great extent upon the size 
of the plant, the probable frequency of 
closing the gates, and finally the cost 
of the installation. 

Every station should be provided with 
a crane capable of lifting the heaviest 
single piece of machinery. In plants 
of over 10,000 kilowatts capacity it is 
generally advisable to adopt electrically 
operated cranes. 

(h) Generators.——The generator may 
be regarded as the connecting link be- 
tween the mechanical and the electrical 
equipment. Its mechanical design is of 
importance, as well as the electrical feat- 
ures, and while the manufacturer is 
quite capable of taking care of this por- 
tion of the design, yet he is not always 
in a position to know the specific re- 
quirements of a certain plant. The en- 
gineer in charge is, therefore, justified 
in formulating specifications which will 
accord with the plant in question. For 
example: the cost of excavating will 
likely be one of the controlling features 
deciding the question of side-shifting 
the frame, as the cost of space may be 
excessive; hence, a minimum width of 
frame may be more desirable. Such de- 
tails can generally be worked out by 
combining the experience and training 
of both the manufacturer and the engi- 
neer in charge. 

With reference to the electrical re- 
quirements of the generator, but little 
ean be added to statements previously 
given. It is well to note that the general 
construction of the machine should be 
simple, and afford accessibility to all 
parts, especially the windings. The elec- 
trical side gives the greatest trouble, and 
it should be such that repairs are possi- 
ble without undue dismantling, thus 


minimizing the time that a generator is 
out of service. 
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Considerable discussion still exists as 
to the question of grounding the neutral. 
It may be stated, however, that Y-wound 
machines are ordinarily to he advised. 
If grounding is thought feasible later 
on, the system is then adapted to this 
procedure. 

(j) Switching Arrangement. — The 
chief factors governing the scheme of 
switching have been discussed to some 
extent in foregoing chapters. Simplic- 
ity of arrangement, combined with ac- 
eessibility, makes for economical and 
low maintenance. These factors are 
among the most important, and should 
be kept in view when designing the 
electrical layout. In plants supplying 
a considerable load to local distributing 
circuits it is usually advisable to install 
a double busbar system. This statement 
refers more especially to the low-tension 
side. These busses may or may not be 
sectionalized, depending upon the num- 
ber of units, load factor, the nature of 
service, and other local considerations. 

(k) Transformers.—The importance 
of a wise selection of transformers, and 
the necessity of having them properly 
installed, are items which are to well 
known to require emphasis here. The 
leading features entering into the selec- 
tion of transformers were treated in a 
former chapter. Space may be justified, 
however, in commenting upon several 
characteristics which belong especially 
to hydraulic developments. One of 
these is the abundance of cooling water 
for transformers. This item is decided- 
ly favorable to the adoption of oil-in- 
sulated, water-cooled transformers. In- 
as much as the typical hydraulic plant 
is remote from a thickly populated dis- 
trict, the fire hazard from oil may be 
reduced, since extra provision against 
such hazard is more readily accom- 
plished, due to comparatively unlimited 
space for isolating the transformers from 
other apparatus. Such is far from the 
ease with the average steam power plant. 

On the other side of the question is 
the fact that space is costly, and espe- 
cially so where elaborate housings are 
required, as is the case with oil-insulated 
transformers. With respect to the air- 
blast transformer it may be said that 
there are a number of points favoring 
it for potentials up to about 30,000 volts. 
Beyond 33,000 volts its adoption is not 
usually feasible, on account of the diffi- 
culty of insulating the windings, the 
high cost, and other unfavorable fea- 
tures. 

Where indirect water cooling is em- 
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ployed it is advisable to consider plac- 
ing the cooling coils in the tailrace. In 
many instances this can be done very 
conveniently, and the piping may be 
made short and direct, as compared to 
other arrangements. The water cooling 
referred to applies to the forced-oil sys- 
tem in which the oil-circulating pipes 
are water-cooled, as above suggested. 

(m) The High-tension Xide.—In con- 
clusion it is well to make a few state- 
ments with reference to the high-tension 
side of the plant. The high-tension side 
of a typical transmission plant begins 
with the secondary terminals of the 
transformers and ends with the outgoing 
high-tension lines as far as the last in- 
sulating support connected to the pole- 
line switch. This assumes that the light- 
ning arresters and accessories are em- 
braced within these limits. 

The general character of design re- 
lating to modern high-tension develop- 
ment has already been taken up. But 
little can be added except to emphasize 
the importance of providing substantial 
insulating supports, and allowing ample 
space between all high-tension conduct- 
ors. Above all, due precaution should 
be taken in having access to the wiring 
without undue exposure to high poten- 
tial. 


(To be continucd.) 


[EpIroR’s Note.—This important series 
of articles was started in the ELECTRICAL 
REVIEW AND WESTERN ELECTRICIAN, Sep- 
tember 3, 1910, and will cover every phase 
of central-station design.] 


i 


Preventing Boiler Scale. 


A new treatment of boiler waters to 
prevent the formation of scale consists 
in allowing the water to run down an 
aluminum plate, provided with corru- 
gations. It is necessary to keep the 
corrugations brushed free and clean of 
deposits. The theory covering the ac- 
tion of the process is that by the pass- 
age of the water over the aluminum, 
a current of electricity is induced, the 
water being negative and the alumi- 
num positive, causing ionization of the 
scale-forming salts so that they do not 
take a erystalline form but become 


amorphous. At the same time, the alu- 


minum, by the friction of the water, 
and the electrical action, is abraded 
from the surface as a colloid, whieh af- 
ter a period undergoes change in the 
water. An investigation at Liverpool 
University showed that aluminum hy- 
droxide was not present to a great ex- 
tent in the water treated by the appa- 
ratus, but that the aluminum was in 


the water in colloidal form, mixed 
with hydroxide, and remained so for 
several days. 

The apparatus must be exposed to 
light and air, and preferably to a north 
or south light, for best results. If 
closed entirely from air and light, it 
will become almost inoperative. Wat- 
er treated by this process should be 
used within seven days or the effect is 


lost. 
— ____ 


Hints on the Purchase of Second-Hand 
Machinery. 

There are many agencies for the pur- 
chase and sale of second-hand machin- 
ery of all classes, and it may be of 
assistance to some intending purchasers 
if we indicate briefly the chief facts 
and particulars which should be care- 
fully observed in making inspection of 
the same, and which should settle the 
question of purchase and of price to be 
paid. In many cases bargains are to be 
picked up. In others, second-hand 
goods are more costly in the end than 
new. Hence the exercise of much judg- 
ment is necessary. 

As a general rule there is little to be 
gained by purchasing second-hand boil- 
ers. Engines may frequently be bought 


- with advantage. But never buy a sec- 


ond-hand boiler without taking the 
opinion either of a competent boiler- 
maker or of one of the boiler-insurance 
companies’ inspectors. The inspector 
will say precisely what defects, if any, 
are present, and to what extend they 
detract from the value of the boiler. 
Many a purchaser has been mulcted in 
heavy damages in consequence of a 
boiler having exploded when the acci- 
dent could have been prevented if com- 
petent inspection had been invited. 
There are so many ills to which a boiler 
is liable that only an expert is able to 
diagnose them. Repairs also are costly, 
so that a second-hand boiler may easily 
become a white elephant. 

The main parts of engines do not 
wear so very seriously, but designs be- 
come antiquated. Frequently an en- 
gine that has been in use for years can 
be made practically as good as new 
by renewing piston-rings, glands, and 
brasses, and by. taking up slack, and 
rescraping wearing parts, as valve 
faces, slippers, and guides. More cost- 
ly repairs would be reboring cylinders 
and fitting new pistons, and perhaps 
covers, or broken or damaged parts. 
Here, however, the opinion of an en- 
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gineer should be obtained previous to 
purchase. An engine may be of an 
old type, wasteful of steam, and giv- 
ing little work in return, and so be 
dear at any price. 

And the same holds good of ma- 
chines, The renewal or refitting of | 
some of the vital wearing parts, as 
spindles, cones, slides, adjustable 
strips, nuts, bushes, and so forth will 
restore an old machine to excellent 
working order. 

It is necessary to disregard alto- 
gether all polishing, furbishing up, and 
painting which may have been done on 
second-hand machines, since that adds 
nothing to their real value, and may 
actually have been made the medium 
for concealing faults. Actual renew- 
als and repairs must, of course, be 
taken account of. 

It is well, when possible, to learn 
something of the previous history of a 
boiler, engine, or machine, the name 
of its maker, its length of service, and 
the reason for its sale. On the results 
of such an inquiry will often depend 
whether it is worth nearly the price 
of a new article, or the price, say, of 
old metal. 

It is necessary to look to the running 
Wheels of travelers and traveling 
cranes. These wear down rather rap- 
idly on gritty rails. If they are worn 
or grooved down to the extent of one- 


half inch or five-eighths inch they are 


practically worn out, and should not be 
used any longer. If the treads are 
not worn much, boss fractures or 
broken flanges must be looked for, also 
the condition of the running axles and 
their fit in the bearings. 

Hoisting-drums become deeply 
scored by the chains after long serv- 
ice, until the metal is often reduced to 
a narrow zone. Then a new drum must 
be east and fitted. Brake-drums also 
become worn rapidly by the straps, 
and should be examined. There are 
some parts, such as main framing and 
jibs, which are not subject to wear and 
tear of the above kinds. 

The condition of friction cones on 
engine and intermediate shafts calls 
for close inspection. The cones may 
either be scored, or they may be worn 
down so much as to have become inse- 
cure. Worn cones must be renewed, 
as it is never worth while bushing the 
recessed one or putting a collar on the 
external one.—English Mechanic and 
World of Science. 
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7 ELECTRIC LIGHTING 


ILLUMINATING ENGINEERING 


ELECTRIC STREET LIGHTING.— ITI. 


BY ALBERT SCHEIBLE. 


INCANDESCENT STREET LIGHTING. 


For street-lighting purposes incandes- 
cent lamps have played a double role, 
sometimes competing with ares and 
sometimes only supplementing them. In 
both cases they have taken the place 
which might have come to low-candle- 
power ares had the lighting companies 
been able to furnish these at a price 
proportioned approximately to their 
candlepower. This was out of the ques- 
tion, for both the first cost and the cost 
of attendance for a 100-watt are lamp 
is substantially the same as for one of 
400 watts. Consequently, the light of 
the are lamps could not be economically 
subdivided into smaller units and when 
the conditions demanded these the in- 
candescent lamp was the only available 
electrical unit. 

The much lower candlepower re- 
duced the glare, so that the lamp could 
be used closer to the normal line of 
vision without blinding either man or 
horse; hence, on heavily shaded streets 
a number of incandescents in a block, 
Placed below the lower branches of the 
trees, were often more effective than 
corner ares with a much higher total 
eandlepower, as the height at which 
the latter had to be placed to profit 
by their rays of maximum intensity 
brought dense and often swaying shad- 
ows of the foliage. Indeed, it was this 
interference of shade trees with the 
light of street arc lamps that forced the 
introduction of incandescent street 
lighting into many towns, as the con- 
trast between the darkened walks and 
the bright crossings often meant a 
worse condition than if there had been 
no street lights at all. In one Wiscon- 
sin City the resulting protest was so 
strong that the incandescent lighting 
brackets were swung around over the 
sidewalks, on the ground that far more 
people used the walks than the road! 


Owing to the poor efficiency of the 
earbon-filament series lamps (which 
was gradually reduced from 5.0 to 3.5 
watts per candlepower), these were 
generally used in low candle sizes 
such as twenty-five and thirty-two, in- 
stead of being proportioned to the can- 
dlepower of the ares used under sim- 
ilar conditions. Consequently the avail- 
able candlepower per block was usual- 
ly very much lower. This was helped 
out somewhat by the use of reflectors 
over the lamps which were intended to 
direct the upward rays of light down 
upon the street at some distance from 
the lamp, although many of the types 
still in use have deep cone shapes which 
really send most of the reflected light 
up above the level of the lamp. Since 
the direction of the reflected rays de- 
pends not only on the shape of the re- 
flector but also on the length and posi- 
tion of the lamp filament, a really scien- 
tific design would be feasible only if the 
location of the light-giving filament 


‘was fixed in relation to the reflector, 


which was out of the question with the 
variety and irregularity of lamp sizes 
and shapes prior to the davs of the Na- 
tional Electrice Lamp Association and 
its standardizing of the lamps. Besides. 
the lighting fraternity had not learned 
the real economy of paying for well 
designed and durably built outdoor 
lighting equipment, hence most of the 
reflectors used during the days of car- 
bon-filament street lamps lost a large 
share of their light distributing power 
during the very first year of their use. 


The more uniform distribution of 


light obtained by using a number of in- 
eandescents to each block reduced both 
the depth of the shadows and the se- 
riousness of the glare when the lamps 
were close to the normal line of vision, 


since both depend upon the contrast be- | 
tween the intensity of the light and of 


the background against which it is seen. 
This lessening of shadows and glare, 
together with the more uniform illumi- 
nation, led many places to adopt inean- 
descents for all of their street lights. 


while others used them only as auxiliar- 
ies. In many cities they were known 
by terms such as ‘‘side-street lamps,” 
‘‘outskirt lamps,” or (as at St. Louis) 
“alley lamps;’’ all of which designa- 
tions showed how the incandescent 
street lamps found places as adjuncts 
to are circuits, giving an illumination 
superior to that of the flat-flame gas 
lamps at a considerably lower cost than 
that of arc lamps, though the intensity 
of the lighting was usually much lower 
than it would have been with the latter 
type. 

Owing to the distances involved, in- 
candescent street lighting has always 
implied series lamps, for each of which 
some shunt must be provided to keep 
the circuit intact when the filament 
gives out. Heisler and Bernstein ac- 
complished this by fusible plugs in the 
sockets, while Thomson followed with 
a thin film of mica or paper which the 
current would puncture when the lamp 
burned out. Originally this film was 
placed in the lamp base, but it was 
afterwards transferred to clips in the 
socket, enabling the lamp to be re- 
placed on a live circuit if necessary. As 
a substitute for this method, the West- 
inghouse Company used a magnetic 
shunt placed at the pole end of each 
street-lighting fixture. In either case. 
the voltage on the circuit must be read- 
justed when a lamp burns out, else the 
remaining lamps would be overstrained, 
which was at first done (about 1889) 
by slipping additional lamps into the 
circuit on a so-called ‘‘bankboard.”’ 
This was soon followed by the adjusta- 
ble reactance coil or dimmer which va- 
ries the voltage without adding a use- 
less lamp load and whicli gave way still 
later to a constant-current regulator 
similar to the ones developed for series 
are lighting. Thus, unlike are-lamp 
practice, the generation and regulation 
of the current needed for incandescent 
street lights has always been a compar- 
atively simple matter and not one which 
in itself has forced changes in the street 
lamps. 
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TUNGSTEN STREET LAMPS. 


Just as Jablochkoff with his ingenious 
electric candle prepared the way for 
are lighting without getting returns 
from the latter, so the Nernst lamps 
showed what could be accomplished by 
incandescent lighting units of higher 
efficiency than the  carbon-filament 
lamps which even with the so-called 
“‘metallized’’ filaments required 2.7 
watts per candlepower. The one and 
one-quarter-watt efficiency of the 
Nernst lamp placed it on a footing with 
the ares, but the individual transform- 
ers and devices for cutting out the heat. 
ers which start the lamps meant com- 
plications. Before these could be sim- 
plified, the tungsten lamp appeared and 
as it could instantly be substituted for 
the existing carbon-filament lamps, giv- 
ing a much higher candlepower for the 
same wattage, its adoption has been a 
rapid one. 

One reason for this already wide- 
spread introduction of the tungsten 
street lamps has lain in the readiness 
with which they can compete with gas- 
mantle lamps. Long before the devel- 
opment of the tungsten filament in- 
creased the efficiency of incandescent 
lamps, a similarly striking improvement 
had been made in gas lamps by Wels- 
bach’s invention of a practical inean- 
descing mantle. Enabled by its use to 
Increase greatly the effectiveness of 
their lighting, the gas companies had 
been scattering these new units in a 
great many places where the earlier ad- 
vent of the tungsten lamp would have 
barred them out. Of this, more will be 
said in a later chapter. 

To bring out the full possibilities of 
the tungsten street lamps, their intro- 
duction has commonly been accompan- 
led by the installing of better support- 
ing and reflecting devices, for the lack 
of which incandescent street lighting 
had long been suffering. Prominent 
among these have been the ‘‘radial- 
wave” reflectors and several types of 
directive reflectors. The former have 
fluted grooves giving the rain a chance 
to drip off the reflector which still is 
substantially horizontal and which is 
so large in diameter (usually twenty- 
two inches) that a sloping hood over it 
would look very bulky in proportion to 
the lamp. Parabolie reflectors akin to 
the half shades used over desk lamps 
had been used in England even before 
the advent of the tungsten filament and 
have now received a new impetus. 


Abroad, they have been installed par- 
ticularly where incandescents were 
substituted for gas lamps on the same 
posts, being sometimes made in a twin 
form for insertion between two lamps 
to direct the light lengthwise of the 
walks in both directions from the posts. 

In this country, Dr. Sharp has car- 
ried this principle still further by care- 
fully designing a four-way version of 


- such reflectors for use at street cross- 


ings, thereby directing a larger propor- 
tion of the light lengthwise of the 
streets, though of course increasing the 
glare effect of the lamps. This directive 
redistribution of the light had previous- 
ly been attempted in another way by an 
ingenious prismatic globe effect which 
many central-station men sidestepped 
because of their unfortunate experience 
with heavy breakage of other outdoor 
glassware, but which may still cut 


a figure in incandescent street lighting 


as it reduces the glare usually accom- 
panying the redirecting of the light 
by reflectors. Moreover, the recent ap- 
pearance of more compact series sock- 
ets should open the way for a still more 
general redesigning of street reflectors, 
as too large a proportion of the present 
tungsten street lamps are hampered in 
the light distribution from the same by 
refiectors designed more to leave room 
for bulky sockets than to direct the 
light upon the street from 50 to 150 feet 
away from the lamp. 

Thanks to the low voltage and heavy 
current capacity of series lamps, these 
have short and stocky filaments, which 
is fortunate as the shocks of service 
would play havoe with the slender fila- 
ments of 110-volt lamps. Even some 
of the early types of series lamps had 
carbon filaments made of braided cot- 
ton and the mechanical breakage has 
always been exceedingly small consid- 
ering the conditions under which the 
lamps are used. The same shortness of 
filament and consequently high mechan- 
ical strength of the series tungsten 
lamps is already showing them long 
lived in actual service and able to stand 
even the strains of being handled while 
the filaments are cold. 

In some ways the fact that inecandes- 
cents demands no attention akin to the 
trimming of are lamps has been against 
their effective use, since a systematic 
cleaning of both lamp globes and re- 
tlectors would enhance both the impres- 
sion given by the lighting system and 
the amount of light actually delivered 
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where it is needed. At the same time 
their use has in recent years been inter- 
woven with commercial display fea- 
tures—such as curb posts or arches 
paid for by groups of merchants—to 
which more extensive reference will be 
made later in this series. 
(To be continued.) 

i aa a 
Commonwealth Edison Branch, 
N. E. L. A. 

The April meeting of the Common- 
wealth Edison Branch, National Elec- 
tric Light Association, was held on 
Thursday evening, April 6, at Handel 
Hall, Chicago. This meeting place is 
the third one selected by the Common- 
wealth Edison Branch, as the two for- 
mer ones were outgrown by this pro- 


gressive organization. At the April 


meeting over 400 members were pres- 
ent. 

Before taking up the papers on the 
program, Chairman Smith announced 
the passage of a resolution entitling all 
past and future chairmen to gold but- 
tons bearing the insigna of the associa- 
tion. The following papers were then 
taken up: ‘‘An Educated Force in the 
Electric Service Field,” by H. A. Sey- 
mour, of the advertising department; 
‘“Methods of Handling Business to Give 
Service,” by Harold Wright, of the 
contract department; and ‘‘Interior 
Wiring and Inspection,’’ by A. P. Good, 
of the engineering department. 

In addition to these papers an inter- 
esting entertainment program was pro- 
vided which included instrumental and 
vocal music, a ‘“‘chalk’’ talk by W. A. 
Ward, of the Round Table, and a magic- 
lantern display of cartoons drawn by 
R. A. Fischer. G. L. Knight, of the 
Edison Electric Hluminating Company 
of Brooklyn was a guest at the meeting. 

—___-_»--@—____ 
Cost of Street Lighting. 

In Sheffield, England, the electric 
plant is municipally owned and con- 
siderable rivalry exists between the 
officers in charge and the local gas 
company. During a recent discussion 
it was brought out that the cost for 
street lighting is, with gas, 33.2 cents 
per candlepower per annum, and with 
electric current, 6.3 cents per candle- 
power per annum. 

——_—__+--e—___ 
A Siberian Exposition. 

Russia proposes to hold its first West 
Siberia exposition for agriculture, for- 
estry and industry, in the city of 
Omsk, June 28, to August 14, 1911. 
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WIRELESS TELEGRAPH WORKING 
IN RELATION TO INTERFER- 
ENCES AND PERTURBA- 
TIONS.’ 


BY J. E. TAYLOR. 


The working efficiency of a radio- 
telegraph installation is very greatly in- 
fluenced by its freedom or otherwise 
from interferences and perturbations. 
Considerations of immunity from avoid- 
able disturbances have, therefore, a very 
important aspect in the matter of selec- 
tion of suitable sites and in the general 
design and layout of stations, especially 
those intended for coast-station traffic 
with ships at sea. The location of a ra- 
dio-telegraphic coast station should be 
chosen primarily with the object of com- 
manding traffic from ships over as wide 
an area of sea as possible consistent with 
dispatch and economy in disposing of 
_ the traffic handled. The character of 
the receiving apparatus used also de- 
mands consideration in the choice of 
site, since receivers of the auditive type 
have now, because of their undoubted 
superiority for the purposes of coast- 
station work, almost entirely replaced 
those of the recording type. The effect- 
ive ranges, for transmitting and receiv- 
ing respectively, are factors of primary 
importance. The former can be to a 
large extent regulated by the use of 
suitable power, but the latter turns 
largely upon the transmitting power of 
the ship installations. It therefore be- 
comes necessary to conserve the receiv- 
ing efficiency of the coast-station appa- 
ratus to the largest possible extent. The 
receiving range of a station using audi- 
tive receivers is practically limited only 
by the inability of the operator to in- 
terpret signals of less than a certain 
strength in the telephone receiver. In 
these circumstances it will be readily 
perceived that almost absolute silence in 
the building in which the apparatus is 
housed is very necessary. The extent to 


1 Abstract of a paper read at a meeting of the 
Institution of Electrical Engineers, London, 
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which this is desirable can only be fully 
appreciated by those who have gauged 
for themselves the dulling effect of slight 
external sounds when listening intently 
to radio-telegraph signals even of mod- 


erate strength. This constitutes a 
strong reason for a special and separate 
building in a quiet locality for radio- 
telegraph coast-station work, rather than 
appropriating portions of existing build- 
ings for the purpose. There are quite 
a number of other factors concerned in 
the rather wide subject of selection of 
sites and design of buildings: notably 
facilities for obtaining electrical power 
supply rather than running small and 
troublesome self-contained power plants 
involving costly running charges; suit- 
able living accommodation for opera- 
tors; avoidance of maintenance of long 
land circuits for connection with the 
main telegraph system, ete. Sites which 
are too much exposed to the force of the 
elements in bad weather are likewise to 
be avoided as far as possible. 

Interferences and perturbations in 
radio-telegraph working may be broadly 
divided under five main heads: 

(1) Direct interference by extraneous 
sounds and noises. 

(2) Electrical interference by local 
induction influences. 

(3) Electrical interference by waves 
from other stations. 

(4) Atmospheric electrical perturba- 
tions. 

(5) Perturbanees of wave-propaga- 
tion efficiency of the dielectric medium. 

The direct interference, under the 
first head, is avoidable and need not 
be further dwelt upon. 

LOCAL INDUCTIVE DISTURBANCES. 

The interference by local inductive 
disturbance referred to under (2) above 
is also avoidable, but special arrange- 
ments are necessary which demand some 
attention. Since a land-cireuit connec- 
tion is an essential feature of a coast sta- 
tion it will generally be desirable to ter- 
minate the circuit in a positon near the 
radio-telegraph apparatus where it can 
readily be attended to by the wireless 


operator, and it is necessary to take pre- 
cautions to insure that there is no elec- 
trical disturbance of the radio-telegraph 
receiver by the operation of the land 
circuits. Such disturbance may arise 
from sparking at relay and key con- 
tacts, electrostatic or electromagnetic in- 
duction from circuit leads, or from bat- 
tery leakage direct or through the earth 
connections. There may also be direct 
induction from the external line to the 
aerial wires of the radio-telegraph plant. 
In the case of a telephone connection 
to the station, the latter will be the prin- 
cipal source of trouble to be guarded 
against. To obviate these troubles, the 
following precautions are adopted: 

(a) Telegraph or telephone circuits 
are led into the station by a short 
length of underground cable, so that the 
exposed land line is at least thirty or 
forty yards distant from any part of the 
aerial wire system. 

(b) The land-line apparatus and wir- 
ing are located in the operating room 
as remote from the radio-telegraph ap- 
paratus as possible. 

(c) Twin wiring is adopted for the 
connections of the apparatus and bat- 
teries. Lead-sheathed connecting wire 
may be used, but it will generally suf- 
fice to adhere to ordinary twin wiring. 

(d) The necessity for having the land- 
circuit apparatus under the surveillance 
of the wireless operator renders it de- 
sirable to provide a visual and noiseless 
call in the shape of a glow lamp. 

(c) The land-circuit earth connection 
should be made separately to an earth- 
plate distinet, and separated by at least 
a few yards, from the main high-fre- 
quency earthing system of the wireless 
telegraph plant. 

(f) Interference from sparking at re- 
lay and key contact points will not us- 
ually occur if the scheme of twin wir- 
ing has been effectively carried out. If, 
in spite of these precautions, interfer- 
ence is still appreciable, it may be mini- 
mized by shunting the contacts by a 
condenser of about a microfarad capacity 
with a non-induetive resistance coil of 
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about 500 ohms in series with the latter. 

In addition to inductive disturbance of 
the wireless telegraph receiver by the 
land line there is also the reverse action 
to consider, namely, the powerful elec- 
trostatic induction of the wireless trans- 
mitting plant on the land line and Morse 
apparatus. If not guarded against, this 
induction may render itself evident in 
several ways. It may produce spark- 
ing in the coil windings of the Morse or 
telephone apparatus, sparking at light- 
ning protectors on the line, and may 
also, in conjunction with the inductive 
sparking, render the wireless-telegraph 
transmission extremely audible on the 
land-cireuit telephone wire. 

Disturbances arising from the motor- 
generator or other electrical machinery 
used in power transformation are liable 
to occur, either in the shape of vibra- 
tion communicated acoustically, or com- 
mutator ripples producing trouble by 
electromagnetic action. Complete isola- 
tion of the running machinery from the 
operating room, preferably by locating 
it in a separate structure, is desirable to 
eliminate the vibration effects. Commu- 
tator ripples are specially prone to occur 
in a penetrating and obtrusive form 
where power plant is installed for charg- 
ing accumulators and are greatly ac- 
eentuated during the process of cell 
charging. Where trouble is experienced 
from commutator humming or sparking 
it is desirable to adjust the brushes 
whilst listening on the telephone re- 
ceiver. 

MUTUAL INTERFERENCE BETWEEN STA- 
TIONS. 

The consideration of mutual disturb- 
ance produced by radio-telegraph sta- 
tions on one another opens up a pecul- 
larly involved problem in view of the 
number of variable factors concerned. 
The whole question of tuning and selec- 
tivity is involved. The theoretical in- 
vestigation of the possibilities of selective 
signaling from contiguous stations by the 
use of wave-lengths differing sufficiently 
from one another presents no insur- 
mountable difficulties, but its practical 
realization is quite another matter. It 
is comparatively simple to plot out the 
resonance curve of a transmitter, and 
work out the varying degrees of dis- 
sonance necessary to insure immunity 
from disturbance on a given type of re- 
ceiver at various distances away, assum- 
ing constancy of radiated waves both in 
respect of strength and wave-length. 
This has frequently been done, but it is 


of very little utility in practice even 
when the stations concerned are work- 
ing over fixed ranges with fixed wave- 
lengths. It is too frequently overlooked 
that the resonance curve obtained is 
really a mean of a number of curves of 
greater and less amplitude. In other 
words, the variability of the amplitude 
of vibration at the transmitter must be 
allowed for in practice. In addition a 
substantial margin of amplitude must be 
provided at the transmitter, not only to 
compensate for its own variations, but 
also for those of the distant receiver. 

Although, under the International 
Radio-telegraph Convention, the range of 
wave-lengths allotted for ship to shore 
working is strictly limited and defined, 
it is fairly certain that no radical im- 
provement in working conditions can at 
present be expected from any system of 
allotting distinctive wave-lengths for in- 
dividual coast stations. The increased 
selectivity theoretically obtainable would 
not, in practice, assist matters to any 
great extent. Many of the manipulative 
difficulties at present experienced in ra- 
dio-telegraph working would, however, 
be largely reduced if less disturbing and 
more speedy types of transmitters were 
adopted at certain Continental stations. 
Much benefit would likewise acerue from 
the adoption of a standard method of 
easily and readily regulating the 
strength of antenna current to suit the 
particular communication on hand, such 
as by a regulating coupling between the 
closed circuit and the aerial circuit in 
coupled transmitters. This is much sim- 
pler and better than any method which 
involves regulating the power applied to 
the transmitting plant, mainly for the 
reason that readjustment of power in- 
volves other readjustments in the trans- 
mitting plant, particularly at the dis- 
charge-gap of the closed circuit. <A fur- 
ther advantage of such a method of reg- 
ulation as that proposed beyond its ob- 
vious celerity and simplicity, is that as 
the coupling is reduced, the waves radi- 
ated have, for equal amplitude, far less 
disturbing or interfering qualities than 
those emitted by more strongly coupled 
transmitters. 

The problem of selectivity in radio- 
telegraph working involves much more 
than mere tuning. The degree of dis- 
sonance is only one factor out of many. 
The interference-produecing elements 
may he subdivided into types, as fol- 
lows 

(a) Electrostatic Interference. 
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(b) Pre-charged aerial, or ‘‘plain- 
aerial,’’ interference. 

(c) Interference by heavily coupled 
transmitters. 

(d) Interference by lightly coupled 
transmitters. 

(e) Interference between continuous 


wave and spark systems. , 


(f) Interference by omission of acci- 
dental waves. 

(g) Damping in transmitters and re- 
ceivers in relation to interference. 

(a) Electrostatic Interference.—Sta- 
tions in sufficiently close contiguity are 
liable to powerful electrostatic induction 
across from aerial to aerial tending to 
produce forced oscillations, the effect of 
which on the receiver is extremely diffi- 
cult to annul. This is an effect which de- 
creases very rapidly with increase of 
distance of separation. The range over 
which a station exerts this influence de- 
pends in the first place on the character 
of the transmitter. It is generally more 
pronounced in transmitters of the open- 
circuit type, in which the aerial system 
is charged up to a high potential prior 
to discharge across the spark-gap. These 
may be conveniently designated ‘‘pre- 
charged aerial’’ methods in contra-dis- 
tinction to coupled transmitters. In the 
latter, the electrostatic field generated 
about the aerial is strictly limited in ex- 
tent. No time is given for expansion be- 
yond the distance of, at most, a quarter 
wave-length from the transmitter. Fur- 
ther, the aerial oscillations are built up 
by resonance and only attain their maxi- 
mum amplitude after a number of swings, 
whereas pre-charged aerial methods in- 
volve maximum amplitude of aerial os- 
cillations at the commencement of dis- 
charge. The main feature differentiat- 
ing the two methods so far as electro- 
statie interference-producing qualities 
are concerned, however, is that the pre- 
charged acrial method produces an ex- 
tensive and obtrusive electrostatic field, 
whilst the electrostatic field produced by 
the coupled transmitter is neghgible in 
comparison, and can be made wholly 
unobtrusive in its interference-producing 
qualities. 

(b) Plain Aerial Interference.—Inter- 
ference by pre-charged aerials on distant 
stations is also of a very pronounced 
character; so much so that it is fre- 
quently possible to recognize the working 
of such a transmitter among signals from 
other stations that may be heard at the 
same time, by reason of the extended 
range of tuning adjustment over which 
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the signals of the former are perceptible. 
This effect cannot, of course, be due to 
electrostatice induction, but is doubtless 
determined by the character of the waves 
emitted. In the first place, it is highly 
probable that there is a pronounced im- 


purity of wave-form throughout the. 


train, due to damping in the emitter, 
irregularities in the spark discharge, and 
forcing action of the transformer, or 
other source of high-tension current. In 
other words, the oscillating system may 
be too heavily coupled to the driving 
electromotive force. At the commence- 
ment of each wave-train, when the ampli- 
tude is greatest, this impurity will be 
accentuated by. the variation in ‘‘effect- 
ive capacity” of the aerial already re- 
ferred to, and also probably by the fact 
that the electrical conditions in the di- 
electric of the spark-gap do not assume 
their normal state instantly, but take an 
appreciable time to settle down to some- 
thing approaching constancy. 

(c) Interference by Heavily Coupled 
Transmitters —Heavily coupled trans- 
mitters give rise to interference both in 
respect of impurity of wave-train, due to 
forcing at the transmitter, and in respect 
of the well known double-wave emission. 
Very frequently, however, the former so 
overshadows the latter that no distinct 
trace of separate waves is perceptible at 
the receiver. The whole resonance curve 
becomes a blunt hump, with an extensive 
range of interference on the scale of tun- 
ing adjustments at the receiver. In this 
category, it 1s feared, many of the con- 
tinuous-wave and even the quenched- 
spark transmitters must be placed, un- 
less they be connected in such a way 
as to reduce damping in the aerial sys- 
tem to a sufficiently small amount. 

(d) Interference by Lightly Coupled 
Transmitters.—Lightly coupled spark 
transmitters have most certainly proved 
themselves to occupy a premier position 
as regards elimination of objectionable 
interference. With a sufficiently hght 
coupling great purity of wave-form is at- 
tainable and a high degree of selective- 
ness assured. Decrease of range of com- 
munication governs the degree to which 
reduction of transmitter coupling can be 
earried, but for communication between 
fixed stations on a fixed wave-length this 
can be compensated to a large extent by 
sharply tunable receiving apphances for 
picking up the waves. For ship and 
shore communication a very light coup- 
ling is impracticable, both by reason of 
the diminution of range and because if 
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sharp tuning is necessary there will be 
difficulty in getting into touch. 

Even in coupled transmitters it will 
oceasionally happen that the transmit- 
ted waves will be of a more obtrusive 
and interfering character than the de- 
gree of coupling would indicate. This 
is probably due to foreing and prolon- 
gation of the trains of oscillations in 
the closed exciting circuit, semi-contin- 
uous trains of oscillations being pro- 
duced by an overplus of available 
energy from the transformer. When 
this is the case, the oscillations are of 
impure wave-form and give rise to im- 
pure wave emissions from the aerial 
system. Effects of this kind are much 
more pronounced where the capacity of 
the condenser in the closed circuit is 
relatively small and a large type of 
high-tension transformer is used. 

(e) Interference from Continuous- 
Wave System.—With so-called un- 
damped wave systems it becomes neces- 
sary, by reason of the small amplitude 
of vibration excited in the transmitting 
aerial, to rely to a much greater ex- 
tent on the accumulative properties of 
the tuned receiver. It then becomes 
very necessary to provide closed receiv- 
ing circuits of extremely small damping 
in order that the decreased amplitude of 
vibration may be compensated by mak- 
ing use of a much longer consecutive 
series of waves in the receiver. 

(f) Interference from Accidental 
Waves.—Interference produced by emis- 
sion of accidental waves may sometimes 
occur if conductors in the neighborhood 
of the aerial wire, such as the insulated 
sections of the stay wires or ropes to 
the mast, are allowed to spark to ground 
or to one another. 
reason of the powerful electrostatic in- 


duction set up. When it occurs, the 


discharging conductors emit waves of 
a period determined by their own elec- 
trical constants. 

(g) Damping in Relation to Interfer- 
ence.—The effect of damping per se, so 
far as transmitters are concerned, 1s 
doubtless bound up with the influence 
produced on the purity of wave-form 
and consequently on the interfering 
qualities of the transmitter. A more 
potent factor accruing from damping, 
however, may be the deformation of 
waves due to increased ‘‘driving’’ or 
‘‘pumping’’ of energy into the oscilla- 
tor to maintain the oscillations. So far 
as the receiver is concerned, experience 
shows that a moderately damped receiver 


This may happen by 
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is not nearly so selective in its action as 
a very slightly damped one. 

Regulation of interference at the re- 
ceiver is, of course, a very important 
proposition and one to which various in- 
vestigators have given very close atten- 
tion. It is indeed unfortunate that com- 
plete elimination of disturbance by reg- 
ulation of the receiving appliances is 
not feasible, as in that case the diff- 
culties experienced in successfully leg- 
islating for the regulation of transmit- 
ters would not arise. 

It is not clear that devices like the 
Marconi multiple tuner possess advan- 
tages over, or Involve any further prin- 
ciple than, that of reduced coupling. 
Greater promise of satisfactory elimi- 
nation of disturbances and perturba- 
tions is afforded by the adoption of 
non-earthed directive aerials. For com- 
munication over short distances between 
fixed stations, simple balanced directive 
aerials disposed to radiate in the line 
of communication give promise of very 
satisfactory results. These take the 
form of a vertical triangle, the appara- 
tus being connected in circuit at the 
midway point of the base line, no earth 
connection being used. Such a system 
is responsive only over a very limited 
range of wave-lengths determined main- 
ly by the length of base line. This 
should be as large a fraction of the 
wave-length used as may be practi- 
cable. 

The use of transmitters of high 
sparking rates or intermittency produc- 
ing a constant musical note in the re- 
ceiver lend themselves to acoustical 
methods of reducing interference both 
by reason of the possibility of resonat- 
ing acoustically to the spark frequency 
and by the comparative ease with which 
signals of high and constant periodicity 
can be magnified at the receiving sta- 
tion. 

ATMOSPHERIC ELECTRICAL PERTURBA- 

TIONS. | 

Parasitic impulses or ‘‘atmospherics’’ 
present a wide variety of characteristics 
depending upon the latiude in which 
they are observed, the season of the 
year, and the time of day. They mani- 
fest themselves in the auditive wireless 
receiver as a series of seraping, seratch- 
ing or explosive noises of various inten- 
sities. . Less frequently they render 
themselves evident by variable fizzing 
or frying noises in the receiver. They 
present distinet periodic characteristics 
in all latitudes, being stronger, more 
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persistent and prevalent during the 
summer than the winter months, whilst 
they also present distinct periodic vari- 
ation connected with the times of rising 
and setting of the sun, although vary- 
ing very greatly in intensity and preva- 
lence from day to day at all times of 
the year. During thundery weather, 
especially in the early stages of a storm, 
they manifest themselves with great in- 
tensity and are frequently precursors 
of stormy weather. This relation to the 
hours of daylight and darkness is anal- 
ogous to that of the diurnal variations 
of terrestrial magnetism, whilst also the 
phenomenon is closely assimilated with 
certain forms of earth-current disturb- 
ances perceptible, owing to their rap- 
idly varying character, on earthed tele- 
phone lines.” At periods of magnetic 
storms no exceptional characteristics are 
noted unless it be that they are then 
less marked than usual. 

In the winter months, in this coun- 
try, these disturbances are rarely 
strong enough to interfere seriously 
with traffic, whilst they are sometimes 
totally absent for days together. At 
this period of the year the disturbances 
generally possess also characteristics of 
sharpness and individual isolation from 
one another which differentiate them to 
a large extent from those of the sum: 
mer-time. Having regard to these win- 
ter characteristics the writer arranged 
for a series of observations to be taken 
simultaneously at all the coast stations 
in this country during the week com- 
mencing December 11, 1910. The main 
objects of these observations were to 
determine, as far as possible : 

(a) Whether all stations are equally 
affected or whether the situation of in- 
dividual stations has any relation to the 
susceptibility. 

(b) Whether periods of disturbance 
are general over the eountry or con- 
fined to local regions. 

(c) Whether individual disturbances 
affecting more than one station simul- 
taneously can be traced. 

(d) To determine the form and man- 
ner best adapted for observing and re- 
cording the disturbances in any future 
observations. 

By a happy accident during the week 
chosen for the observations atmospheric 
disturbances of a more than usually 
pronounced type for the wmter months 
were experienced on two or three days. 
The results obtained show that these 
disturbances affected practically the 


whole of the British islands, though 
they did not, apparently, possess the 
same characteristics of intensity at all 
places simultaneously. Concurrently 
with the period of heavy disturbance, 
a gale of considerable force sprang up 
and wrecked the wireless mast at the 
Isle of Wight (Niton) coast station. 

There is no variation between the dif- 
ferent stations of a marked character. 

With regard to means of reducing in- 
terference due to ‘‘atmospherics,’’ no 
special devices are at present in use at 
the British coast stations, and it is prob- 
lematical whether any entirely effective 
arrangement is possible, for the reason 
that a rough, comprehensive kind of 
tuning adjustment is essential at these 
stations, for their normal receiving ar- 
rangement or ‘‘stand-by’’ adjustment, 
in order that calls on a variety of wave- 
lengths from ships may not be missed. 
For actual reception of messages, how- 
ever, the sharply tuned adjustment 
with variable coupling can be resorted 
to, and the intensity of disturbance 
thereby much diminished. Tuning alone 
does not appear to be by any means a 
complete solution of the problein, doubt- 
less for the reason that most, if not all, 
of the disturbing impulses have no spe- 
cific wave-length or frequency of their 
own. That they are reduced by tuning 
and weak coupling to a greater extent 
than signaled impulses is doubtless due 
to the damping factor of the aerial sys- 
tem, which ‘determines a rapid rate of 
decay and few oscillations for the indi- 
vidual disturbance, whilst the signaled 
impulses may consist of much longer 
trains of oscillations. 

Various devices have been proposed 
from time to time for eliminating or 
reducing these interferences, but the de- 
gree of success attamed is not greater 
than is possible by the use of sufficiently 
light coupling combined with a ‘‘detun- 
ing’’ of the aerial carried out on the 
following lines: 

(1) Reduce the coupling of the re- 
ceiver to a minimum for good strength 
of signals having all cireuits well tuned. 

(2) Throw the aerial circuit out of 
tune (preferably on the short-wave 
side) as much as possible consistent with 
preserving the signals well above the 
minimum readable strength. l 

(3) Increase the damping of the aer- 
ial system (by suitable resistance in- 
serted) to as great an extent as possible 
without reducing the signals below read- 
able strength. 
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This procedure insures heavy damp- 
ing of oscillations generated in the aerial 
itself together with a distinct difference 
in wave-length between such oscilla- 
tions and the signaled impulses. The 
aerial damping may preferably be ob- 
tained by the use of a sufficiently long 
and light aerial to be used for receiv- 
ing only. The extent to which this 
method will reduce interference has not 
yet been fully investigated. 
PERTURBANCES OF WAVE-PROPAGATION 

EFFICIENCY OF THE DIELECTRIC 
MEDIUM. 

Wireless ‘‘freak’’ communications are 
wrapped up in the phenomenon of va- 
riations in the transmitting efficiency of 
the atmosphere. Perturbances in this 
respect exhibit almost the same char- 
acteristics of irregularity as atmos- 
pheric impulses. Freak ranges of com- 
munication or variations in range of 
communication occasionally occur by 
day, but are not then of a pronounced 
character. The variations noticed dur- 
ing the night hours are much more pro- 
nounced. The sudden veiling or obscur- 
ing of distant signals, together with the 
equally sudden ‘‘opening out’’ of sig- 
nals observed whilst listening on the 
receiver at a wireless station during the 
prevalence of this phenomenon, is very 
impressive. These variations of range 
are not found to synchronize definitely 
with the periods of atmospheric disturb- 
ances, though it may well be that more 
disturbances are observed when the 
range extends. The author has, how- 
ever, observed these remarkable varia- 
tions in range on nights when ‘‘atmos- 
pheries’’ have been conspicuously ab- 
sent. Communications taking place at 
ranges of less than 100 or 200 miles ap- 
pear to be rarely, if ever, influenced by 
this phenomenon in these latitudes, and 
it does not therefore greatly concern the 
working of coast stations. 

It appears probable that the phe- 
nomenon is closely conected = with 
changes of an electrical nature ocecur- 
ring in the upper regions of the atmos- 
phere. 

—_—_—__—_~>--—__—_- 
Telephone System for Constantinople. 

A concession for the establishment 
of a telephone system in Constantino- 
ple has been awarded to H. Laws 
Webb, as the representative of an in- 
ternational syndicate, including the 
Western Eleetrie Company, French 
Thomson-Houston (‘o., British, Insulat- 
ed Cable Co., ete. 
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ELECTRICAL EQUIPMENT OF A 
TERMINAL GRAIN ELEVATOR 
AND WHARF CONVEYOR 
SYSTEM. 


BY CECIL HODGSON. 


The destruction by fire of most of the 
water front properties of the Boston 
& Albany Railroad at its terminal and 
docks at East Boston, Mass., some two 
and a half years ago, necessitated the 
development and construction of an 
entire new plant for the purpose of 
transferring and shipping the grain 
consignments received at this point. 
The Witherspoon-Englar Company, 
grain elevator engineers and contrac- 
tors of Chicago, Ill., were commissioned 
to prepare the necessary plans for the 
new plant, and later were awarded the 
general contract for the construction 
work. This plant, consisting of a grain 
elevator, grain-dryer house, dust house 
and wharf conveyor system has recently 
been completed and put into regular 
Service. 

The grain elevator is a fireproof 
structure seventy-three feet wide, 269 
feet long and 185 feet high. Seventy- 
two feet of the height is taken up by 
the storage bins, which have a capacity 
somewhat in excess of one million bush- 
els. The general arrangement of the 
elevator and the machinery equipment, 
while representing the most modern 
practice and embodying the latest im- 
provements, is very similar to that 
found in other elevators designed and 
built for this particular class of service. 
The elevator stands on the street side 
of the railroad property about 244 feet 
from the dock line, the yard tracks 
and a team driveway to the wharf 
buildings, occupying the space between. 
There are three wharf buldings, afford- 
ing berth accommodations for six ves- 
sels at one time; three of the wharf 
fronts are approximately 600 feet long, 
the other three being approximately 
800 feet long. 

The wharf conveyor system consists 


of a number of overhead galleries with 
towers at the various connecting points, 
housing belt conveyors which carry the 
grain from the elevator and distribute 


trunk of the distributing system. The 
main-trunk gallery is located over the 
driveway which skirts the water-front, 
and from this main trunk, two wharf 


BOSTON & ALBANY GRAIN ELEVATOR. 


it to convenient locations over the va- 
rious wharf buildings, where, by means 
of suitable loading spouts, it is con- 
dueted to the hatches of the vessels 


galleries branch off at right angles over 
each of the wharf buildings. 

These wharf galleries extend practi- 
cally the full length of the wharf build- 


CONNECTING GALLERY FROM ELEVATOR TO MAIN TRUNK GALLERY. 


loading at the wharves. Within, and 
for the full length of the elevator, there 
is a shipping-conveyor gallery, which 
is connected by two inclined galleries 
bridging the yard tracks to the main 


ings and afford some fifty loading 
points, at each of which an adjustable 
wharf loading spout is provided. The 
aggregate length of all the galleries is 
something over 6,000 feet. The main 
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trunk and each of the connecting gal- 
leries contain two thirty-six-inch belt 
conveyors. Each of the wharf galleries 
contain one thirty-six-inch belt convey- 
or. The motors and the machinery re- 
quired for driving the belt conveyors 
are located in the various towers, which 
also contain the distributing valves and 
spouts for diverting the grain from one 
belt to another. It is possible to so ar- 
range the operation of the belt convey- 
ors and distributing spouts that grain 
may be delivered to four vessels at one 
time, furnishing 10,000 bushels per 
hour to each. The distance from the 
elevator to the motor in the farthest 
tower is approximately 1,200 feet, and 
there are five motors in the interme- 
diate towers. It is no exaggeration to 


vantage be taken of whatever inherent 
capacities for overloads the motors pos- 
sess. The characteristics of the induc- 
tion motor make this type of motor al- 
most an ideal one for this service, es- 
pecially where, as in this case, the load 
can be applied through the medium of 
friction clutches. Full advantage has 
been taken of the characteristics of 
these motors in the selection of the 
sizes of the motors used in this instal- 
lation, and it is more than probable 
that the motor equipment installed in 
this plant has the smallest rated ca- 
pacity in proportion to the capacity of 
the grain-handling machinery of any 
comparative plant now in existence. 

A feature of design, almost peculiar 
to grain elevators, is the necessity of 


MOTOR DRIVING CLEANING MACHINES. 


say that the development of this re- 
markable and extensive wharf conveyor 
system is rendered possible only by the 
use of motor drive. 

With. but slight exception, the indi- 
vidual-motor drive has been applied to 
all of the machinery throughout this 
plant, and the most casual observer can- 
not fail to notice the simplicity and 
compactness of the power-transmission 
arrangements by the absence of line 
shafting, belting and other equipment 
Incidental to mechanical drives. 

The use of the individual-motor drive 
under the low load-factor conditions 
existing in grain-elevator service de- 
mands, if the installation is to be suc- 
cessful from the commercial stand- 
point, that motors of relatively small 
rated capacity be used and that full ad- 


providing the means of supplying and 
distributing a large amount of power 
over a large floor area, some one-hun- 
dred-and-seventy-five feet or so above 
the ground. The total amount of pow- 
er available for distribution about the 
top floor of this elevator, based on the 
motor ratings, is 1,045 horsepower. The 
aggregate rated capacity of the motors 
installed throughout the plant is 2,215 
horsepower. 

The motors are of standard design 
and construction, wound suitable for 
operation on three-phase sixty-cycle al- 
ternating-current circuits, having a nor- 
mal potential of 440 volts. With the 
exception of the passenger-elevator mo- 
tor, all motors are of the squirrel-cage 
rotor type. 

Undoubtedly, the most interesting 
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feature of this electrical installation is 
the method employed for the operation 
of the motors. The necessity of provid- 
ing for the remote control of many of 
the motors, together with other grain 
conditions of grain-elevator operation 
required to be met by the electrical 
equipment, rendered desirable the lo- 
cating of all the switching arrange- 
ments at one point, and the placing of 
the same under the control of an at- 
tendant trained for the work. The op- 
erations required for motor starting are | 
performed solely by this attendant, 
while the stopping of the motors can be 
affected by pressing a number of push 
buttons, which are conveniently located 
throughout the plant and are connected 
to independently excited trip coils at- 
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SWITCHBOARD ROOM. 


tached to corresponding switches. Each 
motor has an independent set of feed- 
ers and a separate control switch. The 
Switches are mounted upon a switch- 
board, which has two sets of busbars, 
one set for the main or running poten- 
tial, and the other for the compensators 
through a combination of switches, 
which permit of the compensators be- 
ing used either independently or in 
multiple, and furnishing either forty 
per cent or fifty-eight per cent of the 
main busbar potential to the com- 
pensator busbars. The motor-control 
switches, which are of the double-throw 
type, are connected to the two sets of 
busbars so that the Starting and run- 
ning potentials may be applied to the 
motors in turn. The switches are non- 
locking on the Starting side, and ar- 
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ranged so that only one side can be 
closed at a time. Each switch is pro- 
vided with two series-overload trip 
coils, and one of the remote-control trip 
coils previously referred to. 

Signals indicating to the switchboard 
attendant which motors are required to 
be put into service are transmitted by 
means of a push-button and annuncia- 
tor-signal system. The decrease of the 
starting current with the increase in- 
the speed of the motor is taken advan- 
_ tage of to furnish a means of indicating 
to the operator when to make the 
transfer from the starting side to the 
running side of the switeh. Each motor 
circuit is provided with an ammeter, 
having the scale graduated proportion- 
ally to the load readings. To admit of 
these motors being used as starting-cur- 
rent indicators necessitated the use of 
four-pole switches and an ammeter by- 
pass arrangement, which is in service 
only when the switch is on the starting 
side. By means of push buttons lo- 
cated near the switches, and bells locat- 
ed over the push buttons for the an- 
nunciator signal system, return signals 
are transmitted to the machinery oper- 
ators, which notify them that the start- 
ing operations have been carried out 
and that the load may be applied. The 
average time required to carry out the 
motor starting operations is about thir- 
ty-five seconds. The control switches 


INDUCTION MOTORS DIRECT CONNECTED TO PUMPS. 


for the ten motors, which operate the 
belt conveyers in the wharf conveyer 
system are, in addition to being sub- 
ject to the individual remote control 
previously referred to, subject to a col- 
lective remote control, the purpose of 
which is to shut down the entire ship- 
ping system in case of an emergency. 
The remote-control trip coils of these 
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switches are connected to the contact 
studs of an automatic, adjustable time- 
element, multiple-contact switch. This 
switch is brought into operation upon 
pressing any one of about sixty push 
buttons, which are located at the wharf 
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tems required for this method of oper- 
ating the motors. 

Effective artificial illumination is 
provided by means of some eight hun- 
dred sixteen-candlepower incandescent 
lamps, well distributed throughout the 


MOTOR DRIVING RECEIVING ELEVATOR. 


loading spouts and in the towers. 


made in such order, and the time ele- 
ment is so adjusted, that the motors 
come to a stop in an established se- 
quence. 

The purpose of this arrangement is to 


prevent the discharge of grain from a 


moving belt conveyor to a stationary 
one ahead of it. Less than ten seconds 
are required to bring the entire ship- 
ping conveyor system to a standstill. 
Forty-eight annuneiator drops, sixty- 
three bells and two hundred and forty- 
seven push buttons variously connect- 
ed to one hundred and forty independ- 
ent circuits make up the auxiliary svs- 


The 
connections to the contact studs are 


plant. Fifteen panel boards in steel 
cabinets form convenient centers of 
control for the lighting system. Elec- 
tric radiators are used for heating the 
switchboard room, and the superintend- 
ent’s and weighman’s offices. 

Signals are transmitted from the scale 
floor and vice versa in connection with 


CONTROLLING PANELS FOR PUMP MOTORS. 


the operation of the elevators by means 
of a colored lamp-signal system. Each 
elevator is provided with a red and 
blue lamp on each of these floors, the 
lamps of the same color being connect- 
ed in series and controlled by three-way 
switches. 

A thirty-two station inter-communl- 
eating telephone system with extension 


No t 
d of iif. 


Nation k 
ight buy 
andes 
rhout th 
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bells provides a convenient means of 
communication between the widely scat- 
tered operators throughout the plant. 
The telephones were specially con- 
structed for this installation. A notice- 
able feature is the use of a flexible, piv- 
oted, metallic arm for the receiver, 
which falls back into place and resets 
the telephone after leaving the hand, 
making it impossible for the operators 
to leave the telephone so that the next 
caller gets a ‘‘busy”’ signal. 

The following summary presents the 
most important data of the motor equip- 
ment, and the machinery to which it is 


and installed under the direct super- 
vision of the Witherspoon-Englar Com- 
pany. Contracts were awarded by 
them to the General Electrice Com- 
pany, of Schenectady, N. Y., for the 
motors, and to the Lord Electrie Com- 
pany, of Boston, Mass., for all the elec- 
trical construction work. 

The pump station connected with 
this plant is located in a separate brick 
building and the pumping plant’ was 
installed by the Platt Iron Works. 
There are two 1,500-gallon Platt fire 
pumps, each designed to work against 
a pressure of 125 pounds, and each to 


applied : have a capacity sufficient for six one- 
Horse- Synchronous Speed of 
x a driven shaft 
Dr er as lations coe revolutions per Trans- 
Motors. Motor. minute. Service. minute. mission. 
1 100 720 Dust fans—double, 80-inch................... 700 Belt 
1 75 420 Dust fans—double, 70-inch.............. se 100 Belt 
6 55 514 Six receiving elevators—185-foot centers, 7x7x 
20-inch buckets........... eee T PEE 29 Gear and rope 
ix 8 ing elevators—190-foot cen ers, 7x7x 
: = oe meee buckets eee ee ee ee ees 29 Gear and rope 
ve cleaner elevators—181-foot centers, 7x7x 
: B a Pech DUCK CUS ss Eea aaa eE a bare 8 ak 29 - Gear and rope 
f 36 900 Two dryer elevators—181-foot centers, 7x7x 
12-inch buckets Gia SLA AR Sw a emda RDG ders give p Rupee eg 32 Gear and rope 
1 35 600 Six pairs Clark car shovels................... 66 Gear and rope 
1 35 900 Two double drum car pullers.............. .-. 16 Gear and rope 
1 20 1,200 One 36-inch transformer belt conveyor, 253- 
foot centers ............... AEE E wakes 146 Gear and rope 
5 20 1.200 Five double cleaning machines... O ININ 575 Belt 
5 15 1,200 Five single cleaning machines................ 575 Belt 
1 10 1,200 Passenger elevator—direct connected......__ Worm Gear 
1 75 720 Three dryer fans—double, 90-inch........... 38 4 Rope and gear 
One 24-inch dryer belt conveyor, 75-foot 
CONUCES: capo ttatkiee bax Men Skoas nihalke aoe mene 
2 Dust packer iiss ncwues teeing ene raain econ ect e 
i 3 SEN Düst AkNator ereire pide iene bie a 160 Belt 
1 100 720 One 36-inch belt conveyor, 619-foot centers, .117 Gear and rope 
: One 36-inch belt conveyor, 387-foot centers. 147 Gear and rope 
1 100 720 One 36-inch belt conveyor, 754-foot centers. .117 Gear and rope 
i One 36-inch belt conveyor, 203-foot centers. .196 Gear and rope 
1 100 720 One 36-inch belt conveyor, 564-foot centers. .117 Gear and rope 
i One 36-inch belt conveyor, 184-foot centers..196 Gear and rope 
One 36-inch belt conveyor, 180-foot centers. .196 Gear and rope 
1 75 720 One 36-inch belt conveyor, 496-foot centers, .147 Gear and rope 
: One 36-inch belt conveyor, 283-foot centers. .196 Gear and rope 
One 36-inch belt conveyor, 207-foot centers, .196 Gear and rope 
1 75 720 One 36-inch belt conveyor, 614-foot centers. .117 Gear and rope 
7 One 36-inch belt conveyor, 233-foot centers..198 Gear and rope 
1 T5 720 One 36-inch belt conveyor, 229-foot centers. .144 Gear and rope 
One 36-inch belt conveyor, 224-foot centers. .144 Gear and rope 
One 36-inch belt conveyor, 99-foot centers, .196 Gear and rope 
1 75 720 One 36-inch belt conveyor, 229-foot centers. .144 Gear and rope 
One 36-inch belt conveyor, 224-foot centers. .144 Gear and rope 
One 36-inch belt conveyor, 99-foot centers. .196 Gear and rope 


Two 36-inch belt 


2 50 900 
One 36-inch belt 


1 15 1,200 


All of the wiring throughout the 
plant, including the signal and tele- 
phone systems, is installed in Galva- 
duct conduit, of which there is some- 
thing like seventy thousand feet of va- 
rious sizes. | 

Sixty-cycle alternating current is 
furnished to this property by the Edi- 
son Electric Mluminating Company of 
Boston, Mass.. three-phase nominal 
440-volt current being furnished for 
the power service and single-phase 
regulated 230-volt current being fur- 
nished for the light and other services. 
The signal systems and the telephone 
bell-ringing circuits operate on a seven- 
ty-five-volt service, obtained by the use 
of auxiliary transformers connected to 
the busbars of the lighting switch- 
board. . 

The whole of the electrical equip- 
ment was laid out in detail, designed 


conveyors, 


conveyor, 


140-foot: centers.116 
193-foot centers..19? 


and-one-eighth-ineh 
They are of the two-stage turbine type, 


nozzle 


Gear and rope 
Gear and rope 


streams. 


operate at a speed of 1,165 revolutions 
per minute, and each is direct coupled 
to a 200-horsepower 440-volt motor of 
the collector-ring type. The first and 
third panels from the right of the 
switehboard shown in one of the illus- 
trations control the two 200-horse- 
power induction motors. Each 1s 
equipped with a polyphase Indicating 
Wattmeter, a polyphase watt-hour me- 
ter, a 300-ampere, 2,500-volt triple-pole 
oil switch provided with a device for 
automatically opening the circuit in 
case the motor is overloaded, and a 
controller for cutting resistance into 
the secondary circuit of the motors so 
as to enable them to start under load. 
The oil switch is interlocked with the 
controller so that the former ean not 
be closed unless the controller is in the 
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starting position. A bell warns the at- 
tendant if the oil switch opens under 
load. . 

The fourth panel from the right con- 
trols a twenty-five-horsepower three- 
phase 440-volt induction motor of the 
slip-ring type, driving a 150-gallon 
pump of the two-stage type designed to 
work against a pressure of 125 pounds, 
and to keep the main tank full. It is 
equipped with a polyphase indicating 
wattmeter, a polyphase indicating 
watt-hour meter, an oil switch provid- 
ed with a device to open it if the motor 
is overloaded, and contactors for start- 
ing and stopping the motor, these be- 
ing controlled by the float switch in the 
tank. 

The second panel from the right is 
the line panel and it is equipped with 
non-automatic oil switches only. 

~e 

Electrically-Driven Sewage Pumps. 

A paper recently presented before 
the Birmingham (Eng.) Section of the 
Institution of Electrical Engineers by 
L. F. Mountfort dealt with an inter- 
esting installation of electrically-driven 
sewer pumps. The pumps were in- 
stalled by the Birmingham, Tame & 
Rea District Drainage Board to deal 
With the excess water caused by rain, 
the plant coming into operation when 
the flow exceeds one-and-a-half times 
the dry-weather flow. The annual load 
factor is only 3.5 per cent, so that econ- 
omy of current or fuel is not so import- 
ant an item as in the case of engines 
for pumping city water or for other 
moderately uniform duties. The plant 
installed was of the motor-driven cen- 
trifugal type. The overall efficiency 
was only forty-seven per cent, but, as 
has been pointed out, this is not the 
most important factor. Current is 
charged at 1.75 cents per unit—a low 
figure having regard to the extremely 
poor load-factor of the installation. 
When completed, the installation will 
contain five Pumps, two of 4,700-gal- 
lous-per-minute normal output, and 
three of 20,000-gallons capacity, the 
average lift being about nineteen feet 
and the motors of fifty-five and 225 
brake horsepower, respectively, The 
total capital outlay, when complete, on 
the pumping installation will be $65,- 
510, or $87.50 per brake horsepower 
installed, and the annual costs for 1909. 
10 were: Interest and depreciation at 
Seven per cent, $4,700: cost of current, 
$2,870; wages, $3,000; maintenance and 
repairs, $125; total, $10,695. 
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FINANCIAL REPORTS OF ELEC- 
TRICAL COMPANIES. 


DENVER CITY TRAMWAY 

The Denver City Tramway Company 

report for the year ended December 31, 
1910, compares as follows: 


1910. 1909. 
GLOSS .....cccceesecrecscevees $3,595,157 $3,374,133 
EXpenSeS ......eee reser eecncs 1,859,251 1,678,834 
Net 66535 cewek sence aws 1,735,906 1,695,299 
Charges and taxeS......-.>> 1,065,833 991,940 
$670,072 703,359 


Surplus ...sssssssesesessee 7 
*Equal to 13.4 per cent on $5,000,000 stock. 


The company has about completed 
negotiations for sale of $1,200,000 ter- 
minal bonds to carry out improvements 
at the down-town loop. 


MARCONI WIRELESS. 


The Marconi Wireless Telegraph 
Company of America reports as of Jan- 
uary 31, 1911, assets as follows: Cash 
in bank and on hand, $4,952, accounts 
receivable $21,539, stock of apparatus 
on hand $23,043, cost of stations and 
experimental work, less depreciation, 
$102,340 ; miscellaneous, $1,644; patent 
rights, good will and contracts, $1,408,- 
991; deficit, loss for year ended Janu- 
ary 31, 1911, $1,720; total, $1,564,233. 
Liabilities: Accounts payable, $18,029 ; 
loans and notes payable, $10,100; mort- 
gage, $1,458; legal expense account, 
$23,445; capital stock, $1,511,200; to- 
tal, $1,564,233. 

The annual report of the company 
for the year ending January 31, 1911, 
says in part: 

‘Allowing for the usual depreciation 
(ten per cent) on station and experi- 
mental work the balance shows that 
the work of the company is rather bet- 
ter than self-supporting, but fierce and 
undue competition—cutting prices— 
has precluded your company from ob- 
taining as many orders as were booked 
in the previous year. Stations have 
been erected during the past year on 
the Atlantic Coast south of New York, 
and a clear chain now extends from 
Maine to Florida, and many coastwise 
vessels have been added to the fleet 
equipped with the Marconi system. 

‘Your directors draw attention to 
the fact that comparison with last 
year’s balance sheet will show that by 
the reduction of the capital of the com- 
pany it has been possible to eliminate 
altogether the amount charged to profit 
and loss account and very largely to 
reduce the amount standing to the deb- 
it account of ‘patent rights, good will, 
ete.’ ”’ 
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WESTERN TELEPHONE & TELEGRAPH COM- 
PANY. 

The Western Telephone & Telegraph 
Company has issued its report for the 
year ended January 31, 1911. The in- 
come account compares as follows: 


1911. 1910. 
Interest ......... cece cece eee $ 690,652 $ 624,338 
Dividends ......0ssseeee sen 1,604,294 1,544,436 
Miscellaneous .........2c0c00 sseresso 867 
Total net receipts........ 2,294,946 2,169,641 
Interest and discount...... . 1,343,026 1,285,741 
General expenses .......... 25,514 22,429 
TORE cowie esien e ea ee 1,368,540 1,308,170 
Net revenue ......c.eeeeeee 926,405 $61,471 
Dividends ..........e cee eees 800,000 800,000 
Surplus ...sesssseesesesso> 126,405 61,471 


The number of central offices oper- 
ated by the four subsidiaries at the 
end of 1910 was 431. The stations oper- 
ated through these offices numbered 
357,240, an increase during the year of 
45,668. To this number are to be add- 
ed 305,767 stations of 2,147 companies 
which operate under contract in small 
towns and rural districts in connection 
with the companies, making a total of 
662,391 stations, as compared with 
605,038 at the close of the previous 
year. 


Miles. 


The mileage of exchange wire owned and 
operated by companies at the end of 
1910 was 910,527 

An increase Of... ...ccecc reece ev cccneevecs 154,984 

Mileage of toll line wire............0-00- 162,813 

An increase Of.....cccccc reese rece c erences 14,404 


-The expenditure for new property 
during the year has been: 


eoteotnernereevreen stoners aseereee ee eee ee 


For central office and subscribers’ 
equipment ..a.esessesesesseseseseecss $1,509,316 
For exchange lineS.......cesesescresaoo 546,772 
For toll liNn€S.......sssesssoessessossoooso 910,774 
For real estate and buildings.......... 23,244 
For construction in proceSS....sss.ees. 601,831 
For other property acquired............ 30,755 
Current and working assets increased.. 701,001 
Total increase in assetS........seses- 4,623,693 


The provision for depreciation for 
1910 included above maintenance was 
$2,780,700, which was 6.2 per cent on 
the average plant in service during the 
year. This is believed to be adequate 
for these properties, or substantially 
so, and it is the expectation that, in 


the future, depreciation charges will 


only have to be increased in proportion 
to an increasing plant. Of the $2,780,- 
700 so charged, $974,600 was expended 
for replacements during the year. 

Just prior to the close of the fiscal 
year, Western Telephone sold $6,500,- 
000 of short term notes to take up its 
current indebtedness and provide funds 
for its subsidiaries’ needs during the 
coming year. Part of these notes were 
dated January 30, 1911, and part 
February 1. All will mature Decem- 
ber 15, 1911. 

There are now cash assets sufficient 
probably for all needs till December 
15. During the year the permanent 
financing of the company will receive 
eareful consideration. 
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AMONG THE CONTRACTORS 


AND SUPPLY MEN 


SCOTT BROTHERS ELECTRICAL 
COMPANY, Detroit, Mich., is erecting 
a new three-story building on lots 
which were recently purchased. 

THE KENNEDY MERCANTILE 
COMPANY, Enid, Okla., received the 
contract for wiring the new Enid High 
School Building. The price bid was 
$3,250. 

THE LA POINTE ELECTRICAL 
COMPANY, of Hoboken, N. J., will 
deal in electrical supplies, ete. The 
company was recently incorporated by 
F. A. La Pointe, G. Fallon and J. J. 
Fallon. 

THE KEYSTONE ELECTRIC COM- 
PANY, Reading, Pa., has been award- 
ed a large number of contracts, among 
which are the wiring of the Methodist 
church and the Baptist church at 
Pottstown and the Eagles’ new build- 
ing at Reading. 

THE UTAH ELECTRIC SUPPLY 
COMPANY, of Salt Lake City, was 
awarded the contract for installing a 
complete electric lighting system in the 
new county infirmary and hospital 
building at Salt Lake. The contract 
price was $2,726.90. 

THE ELECTRIC SUPPLY & CON- 
STRUCTION COMPANY, La Crosse, 
Wis., was awarded the contract by the 
Federal Government for the installa- 
tion of a telephone and buzzer system 
on the rifle range at Sparta. The con- 
tract price was $8,000. 

THE NEWBERRY ELECTRIC 
COMPANY, St. Louis, Mo., was award- 
ed the contract for installing electrical 
equipment in the administration build- 
ing, mechanical laboratory and power 
plant of the William E. Rice Institute 
at Houston, Tex. The contract price 
was $18,960. 

THE ELECTRIC CONSTRUCTION 
COMPANY, Atlanta, Ga., closed a con- 
tract to install the electrical work of 
the Southern freight station at that 
city. The contracting company was 
recently reorganized with Edgar Alex- 
ander, president; W. M. Gregory, vice- 
president; Edgar E. Pomeroy, secre- 
tary, and Daniel A. Farrell, treasurer. 

—_—___»-@_____ 

Exports of copper for the week end- 
ed April 6 amounted to 5,534 tons. The 
quantity exported since the first of the 
month was 3,509 tons. 
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INTERPOLAR MorTors.—Is an interpo- 
lar motor rightfully called a com- 
pound or a shunt motor? Has it any 
real compounding effects? Please de- 
scribe the action of the interpolar 
winding on a direct-current motor.— 
W. M., Philadelphia, Pa. 

An interpolar or commutating-pole 
motor has the general characteristics 
of a shunt motor and none of those of 
a real compound motor. It should 
therefore be classed as a shunt motor, 
despite the fact that it has a series 
winding on the interpoles. These poles 
are for the purpose of aiding commu- 
tation by neutralizing the armature 
flux, and they do not directly either 
strengthen or weaken the flux from 
the main poles, as the series coils on a 
compound motor do. The current in 
the armature sets up a magnetic flux 
of its own, which finds a path through 
the armature core, through the air gap 
and across the main pole, thus distort- 
ing the direction of the latter’s flux 
and partly weakening it; this effect is 
generally termed armature reaction. 
By placing an auxiliary pole inter- 
mediate between each pair of main 
poles and providing it with a winding 
in series with the armature the flux 
of this pole will vary with the arma- 
ture flux, and being directly opposed 
to it in direction, will practically neu- 
tralize it. The result is that the main 
field is not distorted and the plane of 
commutation is not shifted; therefore 
the brushes need not be shifted with 
load. Moreover the commutating pole 
should provide a slight field to aid in 
reversing the current in the commu- 
tated coil by setting up an electromo- 
tive force to oppose the electromotive 
force of self-induction due to the stop- 
page of the main current through the 
coil at the moment it is short-circuited. 
In all these ways it promotes sparkless 
commutation. 


TESTS oF INpUCTION Motors.—(1) 
How are meters to be connected to a 
three-phase induction motor to test 
whether it is up to horsepower or not? 
(2) How can one find the power fac- 
tor of an induction motor installed in 


test? (3) How 
should resistance be adjusted in the 


a factory by actual 


rotor of a variable-speed induction 
motor to reduce its speed below the 
lowest it now has?—T. J. D., Cleve- 
land, Ohio. 

1. Electrical or other meters con- 


nected to an induction motor do not 
measure the horsepower output of the 
motor; they measure its electrical in- 
put. If the horsepower or mechanical 
output is to be ascertained it must be 
found from a brake test, such as by 
the use of a Prony brake. To meas- 
ure the electrical power applied to the 
motor a wattmeter is necessary. The 
series coil of this is connected into one 
of the three leads and the pressure coil 
is connected between this lead and one 
of the other two, and the reading is 
then taken; the remote terminal of the 
pressure coil is then changed to the 
third lead and another wattmeter 
reading taken.. The sum of these two 
readings is approximately equal to the 
total watts input. (2) The power-factor 
is the ratio of the true watts to the 
apparent watts. The test with the 
wattmeter just described gives prac- 
tically the true watts. The apparent 
watts are found with the aid of an 
ammeter and voltmeter, the former 
being connected in place of the series 
coil of the wattmeter and the voltme- 
ter in place of the pressure coil: two 
sets of readings are obtained and the 
sum of products of the voltmeter and 
ammeter readings of each set gives 
the apparent watts, just as the sum 
of the two wattmeter readings had 
given the true watts. By dividing the 
true watts by the apparent watts the 
power factor is found. It ean also be 
found by means of a single instrument 
known as a power-factor indicator, if 
one of these is available, which is not 
often the case. (3) Resistance should 
be added to that already externally 
provided for the rotor circuit, the 
amount to be added depending on the 
decrease of speed desired. Any addi- 
tion of resistance lowers the speed. 
The added resistance should be of 
the same current-carrying capacity as 
that already provided. 


Merroury-arc RecTIFIERS.—What is 
the object of having two inductances 
connected to a mercury-rectifier pan- 
el?—M. J., Evansville, Ind. 

The two inductances referred to are 
connected between the negative side 
of the direct-current circuit and each 
of the two anode terminals of the rec- 
tifier. They serve to keep the recti- 
fier in continuous action after it is 
once started; this they do by provid- 
ing a short-circuited path for a lagging 
current to start the are through the 
opposite side of the rectifier. Without 
them the are would tend to break 
down completely at the zero value of 
the alternating wave. The action in 
detail is as follows: After the are is 
started by a short-circuiting tilt of the 
tube, it passes from the one anode to 
the common cathode, through the di- 
rect-current circuit and the opposite 
inductance to the other side of the al- 
ternating-current source; the induct- 
ance causes the current passing 
through it to lag somewhat so that it 
persists after the main current reaches 
zero value; this after-current finds a 
short-circuited path for itself from 
the opposite anode through the heated 
vapor to the cathode and direct-cur- 
rent circuit back to the inductance ; 
this brief short-circuit current is suf- 
ficient to establish the are for the next 
half wave. 

KILOVOLT-AMPERE Rating.—Why is 
the capacity of some machines given 


in kilowatts and of others in kilovolt- 
amperes?—S. D., Iowa City, Ia. 


Direct-current machinery is almost 
invariably rated in kilowatts. But 
in alternating - current machinery, 
the rating of a machine should be 
given in kilovolt-amperes if the 
power factor is not known because 
there may be heavy reactive or so- 
called ‘‘wattless’’ current present to 
increase the heating of the machine 
and therefore limit its rating, even 
though the true power output in kilo- 
watts is relatively small. See also 
ELECTRICAL REVIEW AND WESTERN 
ELECTRICIAN, February 18, 1911, page 
393, 
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New Electrical and Mechanical Apparatus and 


Some Interesting Characteristics of 

Modern Extra-High-Potential Fuses. 

In recent development in the art of 
extra-high-potential fuse design, the 
fuses of Schweitzer & Conrad for extra- 
high-potential service are worthy of 
note. The oscillogram illustrated in 
Fig. 2 shows the extremely short time 
required for a potential-transformer 
fuse of the aforementioned type to open 
or clear the short-circuit. This oscillo- 
gram was taken at the time one of these 
fuses made a ‘‘dead_ short-circuit” 
across the machine leads of one phase 
of a 12,000-kilowatt, 9,000-volt, 25-cycle 
turbogenerator with full excitation and 
at normal speed. The short-circuit was 
made instantaneously by means of an 
oil switch. The lower wave of the os- 
eillogram represents the short-circuit 


current, the middle wave represents 


the voltage across the fuse and the up- 
per wave represents the generator volt- 
age. The sequence of events is from 
left to right. 

It is evident from the oscillogram 
that the short-circuit occurred at a 
point on the voltage wave between zero 
and maximum value, and with the 
short-circuit continuity for approxi- 
mately 0.1 of one-half cycle or 0.002 of 
a second. The most rapid oil switch 
requires for its operation approximate- 
ly four cycles or about one-sixth of a 
second on a frequency of twenty-five 
cycles per second. The extremély rapid 
action of the S. & C. fuses in this con- 
nection is noteworthy. The importance 
of this rapidity of action is very ma- 
terial. 

These fuses will always open a faul- 
ty circuit in the initial development 
of the flow of current. 

These facts are particularly interest- 
ing owing to the condition that in case 
of a breakdown of insulation the break- 
down does not at once assume short- 
circuit dimensions but a considerable 
time elapses between the beginning of 
the breakdown and the time of maxi- 
mum current flow with minimum 
resistance of the breakdown. That 
is, the development of a ‘‘dead short- 
circuit,” if it finally results, usually 
consumes at least a few cycles. Thus 
it is seen that with great rapidity of 
action in a fuse the highest degree of 


Appliances. 


excellence and least strain in a fuse as 
well as in the apparatus it-is intended 
to protect, will occur. 

Fig. 1 illustrates the fuse during the 
time of operation at which the oscillo- 


FIG. 1.—FUSE DURING OPERATION. 


gram shown in Fig. 1 was obtained. 
This illustration serves further to show 
the condition of the fuse after the 
short-circuit test. 

In this connection it is also interest- 
ing to note the indicating feature of 
fuses of the type mentioned. High- 
voltage fuses generally do not indicate 
whether or not they have operated or 


` are open-cirecuited; the condition of 


continuity of circuit being usually de- 


compelled to approach the high-tension 
apparatus in order to remove the fuse. 

Fuses of the type illustrated indicate 
their condition invariably and quickly 
even under adverse illumination. One 
of the serious troubles with high-volt- 
age fuses in general is the frequent 
opening of the fuses due to no defect 
in the apparatus to be protected but 
due to a defect in the fuse itself. This 
defect is caused most frequently by 


_ corrosion or oxidation of the fuse wire; 


occasionally due to acids used in solder- 
ing, and due to heating caused by leak- 
age current from the fuse to the in- 
closing tube. 

This is particularly true of the lower- 
ampere-capacity fuses of the type used 
in potential transformers. 

The result of this action is familiar 
to operating engineers in causing try- 
ing interruptions of service and in the 
case of instrument transformers, the 
interruption of registration of the in- 
tegrating wattmeters connected on the 
mains of important power customers. 

In one large central station employ- 
ing approximately 300 potential-trans- 
former fuses, the number of fuses open- 
ing without actual overload in the ap- 
paratus to be protected was ten per 
cent per month of the total, when using 
glass tubes and other similar types of 


FIG. 2.—OSCILLOGRAM OF FUSE AT TIME OF SHORT-CIRCUIT. 


termined by means of an electrical test, 
by means of a lamp or other device. In 
cases of operating trouble, valuable 
time is frequently lost in connection 
with ascertaining whether the poten- 
tial indications are unreliable owing to 
a faulty fuse. The necessity of removing 
the fuse in order to determine its con- 
tinuity also constitutes an unnecessary 
hazard to life when the attendant is 


fuses. This identical station has been 
equipped completely with fuses of the 
S. & C. type and during eight months’ 
operation only one fuse opened without 
apparent cause. The frequent opening 
of fuses without operating trouble in 
the circuit to which they are connect- 
ed may be of serious consequences. At 
the time of synchronizing, the load of 
the potential transformer having its 
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synchronizer connected to it is sudden- 
ly increased, thus tending to cause op- 
eration of the fuses, if defective, just 
at the moment when its indications 
should be particularly reliable, thus 
leading to cutting in large synchronous 
machines out of step, leading further to 
the possibility of great damage to these 
units. 

Frequently trouble along these lines 
is caused by a fuse of the ordinary type 
being blown in such a way that it will 
allow arcing over the melted portion of 
the fuse wire, and in that way opening 
and closing the circuit intermittently, 
which, in the above-mentioned case of 
synchronizing would cause erroneous 
indications. 

It is well known to operating engi- 
neers that serious consequences due to 
these conditions are frequent. 

In the modern development of the 
extra-high-potential fuse as exemplified 
by those of the S. & C. type, the open- 
ing of the fuse is always positive, and 
intermittent and erratic action of the 


fuse is impossible. 
—__—__-¢____- 


Rheostats Prevent Rush-Hour Troubles. 

The close headway and heavy traffic 
of the rush hour places a severe strain 
on electric car equipments, thereby ne- 
cessitating the use of efficient and reli- 
able devices for preventing aggravat- 
ing troubles and costly delays. 

While it is recognized that standard 
equipment goes a long ways towards 
mitigating operating troubles in gen- 
eral, there are certain kinds which are 
absolutely unpreventable, and there- 
fore, can be handled only by the use 
of suitable means for nullifying their 
effects. Of such, those due to excessive 
overloads are the most intolerable since 
the mechanical design and construction 
of the resistance devices usually em- 
ployed are not readily repairable. 

In order to be entirely satisfactory 
rheostats for railway service should not 
only qualify highly as to electrical uni- 
formity, mechanical strength and gen- 
eral reliability, but also should be so de- 
signed that in case of a break or burn- 
out quick repairs can be made at the 
immediate point of trouble, thus pre- 
venting the irksome necessity of re- 
turning the car to the car barns for that 
purpose. 

In the “RG” rheostats recently 
placed on the market by the General 
Electrie Company, the feature of ready 
repairability has been worked out to 
the point of maximum convenience. 


These rheostats are of the well-known 
east-iron-grid resistor type. In most 
ordinary forms the grids are strung on 
the supporting tie rods and the replace- 
ment of one or more injured grids 
necessitates the unmounting of the 
whole rheostat and the removal of prac- 
tically all the other grids. In the 
“RG”? rheostats all this trouble is 
avoided by slotting the supporting 
bosses at the top and bottom of the 
grids, thus permitting each grid to be 
slipped on or off the tie rods without 


disturbing any of the others. The ad- 


vantage of this type of construction is 
too obvious to electric railway oper- 
ators to require extended explanation. 

It is noteworthy, however, that the 
feature of ready repairability has been 


RHEOSTAT FOR STREET CARS, SHOWING 
METHOD OF RENEWING GRIDS. 


obtained without sacrificing any other 
essential qualities. The grids are of the 
best grade and quality of cast iron, 
proven by years of service as the most 
satisfactory material for railway rheo- 
stats, and they are coated with a special 
compound to prevent rusting. By de- 
signing them for arrangement in two 
sections several decided advantages are 
obtained over the usual single-section 
type of construction. For instance: the 
potential between any two grids on the 
same tie rod is cut down to one-half 
what it would be in the latter case ; 
while shorter convolutions of larger 
cross-section, give more rigid grids, 
which are less‘ liable to breakage and 
short-circuit. 

Furthermore, the design of the grid 
supports not only permits the mounting 
of the grids securely, but also effectu- 
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ally protects their insulation. This is 
accomplished by encasing the tie rods 
in mica insulating tubes over which are 
placed a series of metallic spools. In 
mounting the grids the slotted bosses 
are slipped over the spools, and, there- 
fore, do not abraid the mica tubes in- 
side. The inclination of the slots pre- 
vents the grids from falling out after 
being slipped into position, and a tight- 
ening of the nuts on the ends of the tie 
rods is all that is necessary to secure 
the grids firmly in position and ready 
for use. Ao ei 

The taps or connections are made by 
means of separate detachable terminals, 
which may be inserted between any 
two grids for providing the proper re- 
sistance at each step of the controller. 
Each terminal is equipped with two sets 
of screws for fastening the leads and 
preventing them from working loose 
under the effects of shocks and vibra- 
tion. 

While strength and rigidity are es- 
sential to the serviceability of car- 
equipment devices, there is a strong 
tendency to reduce their weight by im- 
proved methods of construction. In the 
RG rheostats, frame end pieces of 
pressed steel give a minimum of weight 
with a maximum of mechanical 
strength, consistent with good engi- 
neering practice. 

The use of these rheostats is claimed 
not only to reduce the trouble due to 
breakdowns, but to obviate the tedious 
delays on long interurban lines caused 
by a ear waiting to be pushed to a 
distant terminal, just on account of a 
broken rheostat grid. A few extra 
grids and a wrench carried on the car 
will save all these troubles. Loosening 
the nuts on the ends of the tie rods. 
removing the injured grid and slipping 
in a new one, and then re-tightening 
the nuts, entail a delay of only a few 
minutes, inappreciable on slow urban 
or interurban schedules, and easily 
made up even under the closest rush- 
hour headway. 

————_s>-_____—_- 
New Warehouse for General Electric 
Company. 

The General Electric Company is to 
use shortly a new warehouse con- 
structed for it at Greenwich and Mor- 
ton Streets, New York City. The eight- 
story building will be used as a re- 
serve storage warehouse. Among other 
things, no less than 200,000 incandes- 
cent lamps will be kept there in re- 
serve. 
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Transmitters and Receivers in the 
Making. 

Some idea of the magnitude of trans- 
mitter and receiver branch of the tele- 
phone-making industry may be had 
from the statement that over one mil- 
lion pair of transmitters and receivers 
were manufactured during 1910 by the 
Western Electric Company alone. In 
producing this great number of instru- 
ments fifteen hundred tons of brass, 
three hundred tons of steel and at least 
two hundred tons of rubber and other 
raw materials, including thirty-five mil- 

lion screws, were consumed. 

The transmitter is one of the most 
delicate pieces of apparatus on the 
commercia] market. Several of its 
parts must be held to such close di- 
mensions that the Western Electric 
Company was confronted with the prob- 
lem of making not only the telephone 


TESTING 


instruments but much of the necessary 


testing apparatus and measuring in- 


struments. Such instruments as those 
used to measure the thickness of the 
mica, which is held to within three 
ten-thousandths of an inch, were made 
in the company’s own shops. It is in- 
teresting to note that in order to secure 
mica that can be cleaved to such small 
dimensions it is found necessary to 
import it from India and that because 
of the difficulty met with in separat- 
ing even this selected mica into exactly 
the right dimensions fully eighty per 
cent is rejected. 

Another important operation is the 
manufacture of the carbon granules 
contained in the transmitter button. 


These granules must have exactly the 
right degree of hardness, otherwise the 
tone of the transmitter will be affected. 
They must be of uniform size. otherwise 


TRANSMITTERS. 


the transmitter would have a tendency 


- to pack, and, in addition, just the right 


amount of carbon granules must be 
used. The carbon is measured in a 
cup having a steel cut-off, which in- 
sures the correct volume. In order to see 
that the carbon is running with the 
right ratio of weight to volume a cer- 
tain percentage of the buttons are 
weighed by means of a delicate balance 
and a close check is kept on them. 

The front and back electrodes are al. 
so made of carbon. Each is as highly 
polished as a steel mirror and each one 
must have just the proper degree of 
hardness, otherwise pitting would re- 
sult from the passing currents, which 


would affect the transmission and might . 


result in packing. 

In testing most telephone apparatus. 
such as generators, drops, relays, ete., 
it is possible to measute their efficiency 
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in concrete terms and with practically 
no human factor entering into-the re- 
sults of the tests. Since the primary 
function of a transmitter is to trans- 
mit the human voice, it becomes neces- 
sary in testing their efficiency to make 
use of the human voice, and thus the 
human element enters. The volume 
and articulation test is made over a 
circuit line which is the equivalent of 
an actual line two hundred miles in 
length. The operator standing at the 
receiving end signals back to the man 
testing the transmitter, telling him 
whether the volume and the articula- 
tion is satisfactory. Jn order to elim- 
inate carelessness as far as possble from 
this test the inspectors do the talking 
and receiving in pair. In the morning 
one does the talking while the other is 
receiving, and in the afternoon the oper- 
ation is reversed. Í 
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Besides the transmission test, the 
transmitters must also survive what is 
known as the mechanical inspection, 
which includes a minute, detailed in- 
spection of every one of the piece parts 
going to make up a section of the in- 
strument, each group of parts as as- 
sembled, and finally the completed in- 
strument. 

The receiver is another delicate piece 
of electrical apparatus and to manufac- 
ture it successfully requires special ma- 
chinery and skilled labor. The steel 
from which the magnets are made must 
be carefuly chosen and then comes the 
proper tempering and magnetizing of 
it. Formerly skilled men were employed 
to determine when the steel was heat- 
ed to just the proper temperature for 
emersion, but after years of experiment 
a way was devised and placed into ef- 
fect by which ‘‘human error’’ was elim- 
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ASSEMBLING RECEIVERS. 


inated. Today the temperature of the 
annealing furnaces is kept at a prede- 
termined uniform heat by means of an 
electrical indicator. By placing the 
steel in the furnace for a prescribed 
time the exact conditions for producing 
the fine degree of temper are obtained. 

Another important member of a re- 
ceiver is the vibrating diaphragm, 
whose thickness must be held to wìth- 
in two thousandths of an inch. 

— eme 
Large Storage Battery for Minneapolis 
Company. 

The value of storage batteries for 
emergency service in large central sta- 
tions was forcibly demonstrated a few 
weeks ago by the New York Edison 
Company, an account of the work done 
by these “‘Stand-by’’ batteries being 
given in a previous issue of this paper. 

It will be of interest in this connec- 
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tion to note that the Minneapolis Gen- 
eral Electrice Company has recently 
contracted for a large emergency bat- 
tery to. be installed on this system by 
the Electric Storage Battery Company. 
It will consist of 150 cells of its type 
H-67 ‘‘Exide’’ and will have a capac- 
itv of 10,500 amperes at the twentv- 
minute rate of discharge. This will be 
the third battery installed by the Elec- 
trie Storage Battery Company for the 
Minneapolis General Electric Com- 


pany. 
———__so--e_____- 


Improved Canopy Insulators. 

The accompanying views illustrate 
a new canopy insulator, known as the 
“EEB,” and also the methods of ap- 
The EEB cano- 


plying it to canopies. 


gether. A special hand punch is em- 
ployed, the punch is inserted in holes 
of the insulator and the canopy is 
pressed in the shape shown in the illus- 
tration. | 

Regular sizes of insulators are slot- 
ted for No. 24 to 22 gauge metal. 


SECTION OF CANOPY AND INSULATOR. 


They are easily adjusted to a ten-inch 
canopy. 

These insulators are being manufac- 
tured and placed on the market by Ed- 


MDD) mund E. Bechtold, 1928 Wabash Ave. 


PUNCHING THE CANOPY. 


py insulator is a strip of fiber sixty-six 
inches long, curled to four inches in di- 
ameter, sufficient for four five-inch, 
three six-inch, two ten-inch or one 
twenty-inch shell. 
a longitudinal slot at its edge insuring 
proper insulation at all times, and is 
held firm at all points. 

The method of applying this insula- 
tor is rather unique. A series of holes 
are bored throughout the strip, on the 
inside, by which the insulator is se- 
curely fastened without the use of 


INSERTING THE INSULATOR. 
Grounding of a fix- 
ture is liable where sharp points of riv- 
ets come in contact with the projecting 
junction boxes, so that in this canopy 
the absence of rivets prevents any 
such accident, 

The sectional view of the canopy and 
insulator shows how they are held to- 


The insulator has 


withdrawn to the full 


“nue, Chicago, IN. 


————_s--e_____ 
Mesco Electric Toaster. 

The Manhattan Electrical Supply 
Company, Chicago, Ill., is placing on 
the market the electric toaster shown 
in the accompanying illustration, in 
which a number of advantageous fea- 
tures have been embodied. 


MESCO ELECTRIC TOASTER. 


The heating element, which is of 
such construction as to insure a maxi- 
mum heat with a minimum current 
consumption, is placed between two 
adjustable doors, on the inside of 
which the bread to be toasted 18 
placed. The entire operation of toast- 
ing is, therefore, under control, and by 
adjusting the doors to the desired dis- 
tance from the heating element, the 
amount of-heat applied to the bread 
can be regulated. When the doors are 
distance, fin- 
ished toast ean be kept hot without 
danger of burning. | 

The Mesco toaster can be used on 
either alternating or direct current. 
All parts are made of nickel-plated 
brass, highly finished. The base is 
constructed of solid porcelain. 
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New Oil-Burning Apparatus. 

A new and safe toreh, in whieh ker- 
osene lustead of gasoline is burned, is 
being placed on the market by the 
Hauck Manufacturing Company, Rich- 
ards Street and Hamilton Avenue, 
Brooklyn, N. Y. This torch, which is 
made in several sizes, is said to be en- 
tirely safe and reliable. It gives a 
large, clean and powerful flame which 
may he easily regulated to suit the 
conditions of any service. 

A steady flame is always maintained 
and the torch is so constructed that 
the tank will remain perfectly coo? 
while the burner is in operation. Only 
one pound pressure is required on the 
torch. i” 

The advantages of using kerosene 


“AHUCK" OIL-BURNING OUTFIT. 


over gasoline are easily seen and with 
a torch that operates efficiently and eco- 
nomically with this more desirable fuel 
a long-felt want is realized. — 
Another new oil-burning device 
which this company has perfected is 
the ‘‘Ahuek’’ portable oil-burning out- 
fit shown in one of the accompanying 


OIL-BURNING TORCH. 


illustrations. This outfit is particularly 
adapted for all kinds of repair work, 
brazing, preheating in connection with 
electrice or oxy-acetylene welding, tem- 
pering, annealing, metal melting and 
similar operations, wherever heat is re- 
quired. 

As will be seen in the illustration, 


166 


this outfit consists of one seamless tank 
equipped with a hand air pump and 
two sets of Hauck burners and hose 
attached to hold the burners in proper 
position. — 

——_—4<-¢—_____ 

The Triumph Shell Brine Cooler. 

The Triumph shell-brine-cooler proc- 
ess of making ice is a new method in- 
troduced by the Triumph Ice Machine 
Company some two years ago with 
conspicuous success. This device has 
aroused greater interest and elicited 
more favorable comment than any other 
method of making ice designed within 
recent years. 

The experimental stage has long 
since been passed, and already there 
are over twenty-four large plants in 
daily successful operation. 

The fundamental and immediately 
apparent feature of this construction 
is the entire absence of ammonia ex- 
pansion coils. It is safe to say that 
fifty per cent of all ice-tank troubles 
are caused either directly or indirectly 
through the coils, and therefore, the 
elimination of these parts is a big stride 
in the right direction. 

The Triumph method is to place an 
improved-type cooler in the tank, and 
to circulate the brine directly through 
the ice-can bulkheads or compartments. 

This cooler is usually placed laterally 
in one end of the tank, as illustrated. 
It may, however, be placed longitud- 
inally, and in any part of the tank with 
equally effective results. 

The elimination of the ammonia ex- 
pansion coils affords greater tank ca- 
pacity for a given space, which can be 
utilized by placing the cans on closer 
centers, thus increasing the capacity 
of the plant. It is interesting to note 
that for a plant of given capacity, less 
brine is necessary than with the older 
style method of making ice. Further- 
more, a more rapid circulation is main- 
tained and quicker freezing; in fact, 
ice of the finest quality has frequently 
been pulled on this system in 300-pound 
cans in less than forty hours. 

The conditions under which this sys- 
tem operates also permits a higher back 
pressure and lower brine temperature 
than would otherwise be possible, there- 
by increasing the ice-making capacity 
without the use of a larger ammonia 
compressor. 

The question of efficiency is an im- 
portant one. An inefficient plant will 
make large holes in the owner’s profits, 
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and prove a source of much trouble 
and annoyance. The Triumph Com- 
pany claims that for a given tank space 
more ice per day can be produced for 
the same expense. This is because the 
cans are on closer centers, and also on 
account of the more rapid circulation 
of brine and quicker freezing. 

The upkeep charges are also consid- 
erably less on account of the fewer 
parts to keep in repair and because the 
life of the cans is materially increased. 
It is a well known fact that at least fif- 
ty per cent of the repairs and renew- 
als to ice cans is due to the destructive 
effect of battering them against the 
ammonia expansion coils. This cannot 
occur in a shell-brine-cooler plant. 

The cooler previously referred to 
consists of a shell built of flanged steel, 
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cisely the same manner as steam is gen- 
erated in a horizontal-return tubular 
boiler. 

With this cooler practically all fit- 
tings are eliminated, with the excep- 
tion of one expansion valve placed 
above the tank, the liquid being al- 
lowed to flow into the cooler at one end 
at the bottom. Owing to the exceed- 
ingly large liberating surface there is 
no difficulty whatever from boiling 
over or carrying the liquid into the 
gas, such as is often experienced with 
the usual flooded system. 

The ice tank 1s constructed with an 
especially designed agitator and spe- 
cial bulkheads. These are so arranged 
that a positive and extremely rapid cir- 
culation of brine is maintained through- 
out the entire tank. Owing to the ra- 


TRIUMPH SHELL BRINE COOLER. 


the heads being of somewhat heavier 
material than the shell. Into the heads 
are placed special tubes of genuine 
charcoal iron; the main gas-outlet 
flange, also the various connections be- 
ing welded into the shell. There are no 
seams or rivets in the entire device, all 
joints being made by the welded proc- 
ess. After completion all coolers are 
tested at 150 pounds air pressure un- 
der water. 

On the outside of the brine tank is 
placed an ammonia column and a spe- 
cial separating device which automat- 
ically traps any unevaporated liquor, 
and returns it through a syphon con- 
nection to the cooler. This prevents 
any wet or saturated ammonia from 
going to the compressor. 

Liquid ammonia is permitted to just 
cover the top row of tubes, the ammo- 
nia being loose in the shell, while the 
brine circulates through the tubes and 
around the shell, causing the ammonia 
to evaporate or boil. The accumulated 
gases pass off at the surface in pre- 


pidity of the brine circulation, a dif- 
ference of level exists in the various 
parts of the tank. This is overcome by 
the use of a special tank top so ar- 
ranged that the caus are free to rise 
and fall, and so adjust themselves read- 
ily to the variation of the brine level. 
The cans, however, are always held in 
a perfectly upright position, thus en- 
suring square tops to all blocks of ice. 

This shell-type cooler can be adapted 
for coil tanks at present in use, and this 
has been done in a great many in- 
stances, the unvarying result being 4 
material increase in capacity of tank 
over the former ice making output with 
the coils. 

This equipment being much lighter 
and considerably less expensive to 
erect, a large saving in freight rates 
and cost of erection is always made. 

— eoe 

Wireless stations using the Telefun- 
ken system are to be installed on the 
more important islands of the Dutch 
East Indies. 
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Semco Vacuum Cleaners. 
A highly desirable type of electric 
vacuum cleaner is shown in the accom- 


‘panying illustration. The motor of 


this machine is so arranged that it 
may be used as a general utility motor, 
thus combming the vacuum cleaner 
with a sewing-machine motor, knife 
sharpener, buffer, horse currier, hair 
dryer, etc. 

The machine itself is very simple; 


. there are no belts, gears or delicate 


machinery, and there are only two 
bearings, these being on the motor. 
The rotary suction fan, which is 
placed directly on the motor shaft, is 
of a peculiar boxed construction, and 
is placed off center, which increases 
its efficiency very much. The dust bag 
is Of exceptional size, and, therefore, 
does not have to be emptied as often 


SEMCO CLEANER AND ATTACHMENTS. 


as a smaller one would. The machine 
is provided with a convenient handle, 
attached to the motor, for carrying 
the cleaner up and down stairs, ete. 
Either direct or alternating-current 
motors are attached to the machine. 
The direct-current type is of one-eight- 
horsepower capacity, built very sub- 
stantial throughout, with all parts 
generously proportioned. The shaft 
is one-half inch in diameter; the bear- 
ings are extra heavy, fed by oil cups 
of sufficient size to operate unusually 
long with one fill. The motor weighs 
eighteen pounds, and the complete ma- 
chine weighs thirty-three pounds. 
When it is desired to use the motor 
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for running a sewing machine, the 
cleaner is placed beside the machine, 
and a belt placed on the deep-groove 
pulley opposite the suction-fan. The 
change of speed in running the sewing 
machine, also in stopping it, is gov- 
erned by tightening and loosening the 
belt. This idler arrangement is at- 
tached to the pedal of the sewing ma- 
chine and is controlled by the feet of 
the operator. 

For polishing silverware and brass, 
the shaft is extended one-half inch be- 
yond the grooved pulley, and on this 
shaft is placed a screw tapering chuck 
for holding cloth buffs and round 
bristle brushes. This same chuck can 
be used for many other purposes. For 
grinding and sharpening knives a 


plain chuck, which holds the emery 
wheels, is screwed on the shaft exten- 
sion. 

A tool which forms part of the regu- 
lar equipment of the Semco cleaner, is 
attached to the blowing end of the fan 
for hair drying. The vacuum cleaner 
itself can be used for this same pur- 
pose, however, by attaching the hose 
to the machine. The tools which are 
used when the hose is attached to the 
machine are for cleaning ceilings, 
walls, floors, clothes, recesses in up- 
holstery and currying horses. 

The Semco electric vacuum cleaner 
is manufactured by the Semeco Vacuum 
Cleaner Company, Nashville, Tenn. 
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Electric Arc Welder. 

The use of the electric are welder for 
burning off risers on steel castings, 
patching large and small holes in cast- 
ings and for other work of this kind, 
is a branch of the electrical science 
which has not been fully developed. 

The great advantage of the are pro- 
eess in work of this kind has made it 
practically the only method of accom- 
plishing the results named in actual 
operation. However, since the are it- 
self takes about 30 to 35 volts and the 
voltage usually used in the steel foun- 
dries is at least 220 volts, there has 
to be some kind of transforming ap- 
paratus to bring the current down to a 
voltage which can actually be used. 

The first crude method for doing this 


LINCOLN VARIABLE-VOLTAGE MACHINE. 


was the use of a large resistance in 
series with the are which would reduce 
the voltage to a sufficient amount to 
produce results. The next method 
which was tried was the use of a motor- 
generator set, the motor to take the 
high voltage and turn a generator 
which would produce a voltage of about 
60 to 65 volts and use this current for 
the are. The drawbacks to this were 
the same as the drawbacks to the first 
method, namely, great loss, except that 
it was present to a less extent. It was 
necessary to use some ohmic resistance 
and it was necessary to stand the losses 
in the two machines and the expense of 
their maintenance. However, about 
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half of the power which was thrown 
away by the use of the first method was 
saved by this method. 

The Lincoln Electrie Company has 
developed a machine which eliminates 
entirely the use of resistance, which 
gives the variable voltage at the ‘arc 
which is absolutely essential to the best 
results, and whose efficiency is exceed- 
ingly high since but one machine is 
used. This machine is fundamentally 
a variable-voltage machine whose volt- 
age at the arc is controlled entirely by 
the inherent regulation of the machine 
itself, so that by varying the length of 
the arc, the amount of current flowing 
is automatically regulated by the ma- 
chine itself, thus, on open circuit with 
a 220-volt supply the voltage at the 
are is about 130, while with a short 
circuit and the same supply the voltage 
at the are is from 1 to 2 volts. The 
voltage under actual operation will 
vary with the length of the are. 

These machines are furnished with a 
panel board which measures the current 
in the are, also has a starting rheostat 
for the machine and main switches for 
opening the circuits. 

The entire weight of this outfit is 
about 1,500 pounds, so that it may be 
carried around to different parts of the 
foundry on a truck with very little 
inconvenience. 

The efficiency that this machine will 
give under actual operating conditions 
is very high on account of two reasons, 
the entire lack of resistance in series 
with the are and the small amount of 
no-load losses on account of the fact 
that there is but one machine. 


—_—~9--@____ 
The Rational Cooking Stove. 
The ‘‘Rational’’ electric cooking 


stove is the invention ‘of D. Curle 
Smith, municipal electrical engineer, 
Kalgoorlie. It is constructed with a 
double iron casing, between the two 
walls of which asbestos packing 1s 
placed in order to prevent all heat ra- 
diation. The interior of the stove is 
divided into three compartments, the 
middle one of which is heated both 
above and below, while in the others 
only the lower part is heated. There 
are three heating resistances, each con- 
sisting of three separate units placed 
under perforated sheet-metal covers, 
which allow the heat to radiate freely 
within the oven. These resistances 
may be very easily replaced when ne- 
cessary. The quantity of heat is regu- 
lated by means of switches mounted 
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on the stove casing. Two switches are 
provided for each resistance, thus al- 
lowing a wide range of temperature 
adjustment. 

The agents are Staerker and Fischer, 
172 William Street, Melbourne, Aus- 
tralia. 

eee Se tree 
The Dietz Electric Washer. 

Whatever else can be said against the 

antiquated method of washing clothes 


by hand, it has been found by the ex- 


tended experience of domestic-washing- 
machine manufacturers that the funda- 
mental principle of washing on the 
rub-board is the most effective. This 
principle has been greatly refined and 
improved upon and today there are 
available machines which embody the 
effective features of hand washing com- 
bined with the ease, convenience. econ- 
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DIETZ ELECTRIC WASHER. 


omy and the many other inherent ad- 
vantages of electric washers. 

The Dietz electric washer shown in 
the accompanying illustration, which is 
now being placed on the market 
by the John Dietz Manufacturing Com- 
pany, 808 Elm Street, Cincinnati, Oho, 
is a machine which employs the double- 
rub-board principle of washing. Two 
semi-circular rub-boards of cypress are 
moved back and forth, always in oppo- 
site directions, about ninety times a 
minute. The clothes are held in the 
lower rub-board and washed by the up- 
per board. However, the clothes are 
not actually between the boards, as the 
water acts as a cushion, and there is 
no wear Whatsoever on the clothes, the 
water being simply forced many times 
through the meshes of the cloth. This 
board is self-adjusting in position to 
accommodate different amounts of ma- 
terial, so that the machine will wash 
without injury either a small or large 
amount. The normal capacity is from 
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twelve to fifteen shirts or the e uiva- 
lent, washed clean in five to six min- 
utes. l 

The clothes are held in the wooden 
rub-board and do not come in contact 
with the metal tub which holds the wa- 
ter. All metal parts of the washing ma- 
chine proper are heavily galvanized to 
prevent rusting. 

Power is supplied from a one-eighth 
horsepower motor through a rawhic 
pinion to a gear which drives a bieyele 
sprocket and chain to the crank shaft 
on the washer. This chain is the best 
hand made bicycle chain procurable 
and runs accurately without noise. In 
fact, the machine is very quiet in oper- 
ation. A clutch provides ready means 
of starting and stopping the washer. 

The wringer is mounted on the end 
of the machine and may be operated 
with the machine open when the clothes 
are wrung out from the tub into the 
rinsing water, or with the machine 
elosed when the goods are run back 
from the rinsing water on to the top of 
the tub. This is made possible by a re- 
versing drive in the wringer, the elutch 
which may be operated so quickly that 
it is possible to back materia] out he- 
fore damage results in case it starts 
incorrectly. 

The machine is constructed in a thor- 
oughly workmanlike manner through- 
out and will last for years. It washes 
heavy or light fabries without injuring 
them in the least. 

—— 


Lecture on Ironclad Battery 

At a meeting of the Polytechnic 5o- 
ciety of Colorado . Springs, held on 
March 14, George D. Luther, of The 
Electric Storage Battery Company, 
Denver, Colo., read a paper on the new | 
‘“Tronelad-Exide’’ electric-vehicle bat- 
tery. l 

Mr. Luther outlined the development 
of electric-vehicle batteries and de- 
scribed various types of batteries that 
have been used for this service. He 
described in detail the construction ot 
the new ‘‘Ironclad-Exide’’ Battery, and 
stated that it gives from two to three 
times the life of the older types, seldom 
requires cleaning, gives increased mile- 
age and reduces the cost of operation. 

‘‘Tronelad-Exide’’ plates are of such 
a size that they can be used in any bat- 
tey jars of standard ‘‘Exide’’ size, so 
that vehicle users having such batteries 
ean substitute the ‘‘Ironelad-Exide’’ 
when requiring renewals. 


SN, i 


he ê Jkl. 


SiE 


lè We. 


in (KIA 


April 15, 1911 


COMMISSION NEWS FROM NEW YORK. 


(Special Correspondence.) 


The Public Service Commission, Second District, has received 
a petition from the Syracuse Lighting Company asking for authority 
to issue $470,000 par value of its extension and improvement six per 
cent ten-year gold bonds. The proceeds of the bonds are to provide 
for the laying of trunk mains, for extensions to its distributing 
system, and for improvements at works and stations, and for the 
reimbursement of moneys actually expended from income within 
five years for capital purposes. 

In the gas department it is proposed to spend $60,000 for supply- 
ing applicants where the present distributing system does not reach, 
and the additional meters necessary for new customers. $25.800 is 
to be spent to maintain the prorer service on present system and 
mains, and to take care of the rapidly growing section in the south- 
ern part of the city. $4,000 will be spent uven new bojler and stack, 
$5,500 for increased generating capacity,$5,000 for new exhauster 
and connecticns and $147.00 is to be spent in new extensions in 
the electrical department in order to supply electricity to applicants 
where the present distributing system does not reach. $27,000 is to 
be expended for a new frequency changer and the balance for sun- 


dry improvements necessary in properly carrying on the business of. 


the company. 

The North Avenue Presbyterian Church of New Rochelle has 
filed with the Public Service Commission, Second District, a com- 
plaint against the minimum service charge imposed by the West- 
chester Lighting Company upon a five-horsepower motor in use by 
the church. This motor is used solely to run a fan for ventilating 
purposes during services. The company makes a minimum service 
charge of $1.00 per horsepower per month or a total of $5.00 per 
month which the church is obligated to pay whether that amount of 
current is used or not. The church alleges that the actual monthly 
consumption of current at the stated price of ten cents per kilowatt- 
hour does not exceed $1.00 per month. The church complains that 
this minimum service charge is grossly excessive, unjust and un- 
reasonable. and in violation of the provisions of the Public Servire 
Commissions Law. 

Attorney J. F. Thompson apreared before the Commission on 
the application of the Oneonta Light & Power Company for author- 
ity to merge the Electric Water Power Company of Oneonta. In 
1902 the Oneonta Company took over all the capital stock of the 
Electric Water Power Company, and since that time both of these 
corporations have been operated aS one. The Commission reserved 
decision on the petition. 

The Public Service Commission, Second District, has authorized 
the Rockland Light & Power Company to exercise rights and privi- 
leges conferred by franchises granted in the villages of Piermont 
and Grand View-on-Hudson, Rockland County. The company pro- 
poses to extend gas service to these villages. 

The Katonah Lighting Company was authorized to exercise priv- 
ileges contained in a franchise granted by the town of Lewisboro, 
County of Westchester, for the extension of electric lighting service 
to that town. The company is also authorized to issue its common 
capital stock to the amount of $45,000 for the purposes of extending 
and improving its plant. 

Public Service Commissioner Maltbie again heard testimony on 
the reorganization plan of the Metropolitan Street Railway system. 
He received through engineering witnesses called by Charles F. 
Mathewson, of counsel for the Reorganization Committee, detailed 
estimates of values of the system as operated by the receivers. 
These values exclude the Third Avenue, the Second Avenue, the 
Central Park, North & East River, the Twenty-eighth Street Cross- 
town, and the Fulton Street lines, which have been cut out of the 
Metropolitan system. 

The total value given by the witnesses was $120.562.885. This 
represented the sum of four items: Cost of construction and equip- 
ment to reproduce, $84,108,586: development cost, $18,097,654; net 
investment in superseded assets, $13,355,645; reorganization assets, 
about $5,000,000. These figures were obtained from Charles F. 
UVebelacker, the acting chief engineer of the Metropolitan system. 

Improved service on the street railroad lines in Greater New 
York is reflected in the monthly reports of defects found in the car 
equipment of the several companies made to the Public Service 
Commission. 

The report for February shows that the Coney Island & Brook- 
lyn Railroad Company had less withdrawals of cars from service on 
account of defects than any other system. These withdrawals, 
known as “pull-ins,” show the number of cars taken out of service 
on account of defects. ‘These are calculated on the number of car 
miles operated by each company. The Brooklyn Rapid Transit 
Company's system operated during February 3,637,066 car miles, 
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with only .23 of one per cent of “pull-ins’ per thousand miles oper- 
ated. The Third Avenue Railroad Company operated 852,617 car 
miles, with .44 of one per cent of “pull-ins” per thousand miles. 
The Metropolitan Street Railway Company operated 2,700,839 car 
miles, with .73 of one per cent of “pull-ins” per thousand miles. 
The highest percentage of defects was found in the Second Avenue, 
with 255,044 car miles, and .85 of one per cent of “pull-ins” per 
thousand miles operated. 

As a consequence of the increased efficiency owing to the de- 
crease in defects, there are many less delays and fewer complaints. 
to the Public Service Commission. 


COMMISSION NEWS FROM MINNESOTA. 


(Special Correspondence.) 


Decisicn was given recently by the Supreme Court of Minne- 
sota on suits brought against the Minnesota State Railway Commis- 
sion by stockholders of the Northern Pacific Railway Company, ise 
Great Northern Railway Company, thegAttorney General and the 
members of the Railroad and Warehouse Commission. The par- 
ties bringing suit wished to enjoin the lowering of passenger and 
freight rates in Minnesota, and Judge Sanborn's recent decree will 
prevent the enforcement of lower rates after June 1, 1911. 

‘he decision was based on the grounds that the necessary effect 
of tae reductions ordered by the Commission was substantially to 
bur... n and directly to regulate interstate commerce, to cause unjust 
discriminations between localities in Minnesota and those in adjoin- 
ing States in violation of the commercial clause of the Constitution. 
and to take the properties of the railroad companies without just 
compensation in violation of the Fourteenth Amendment to the Con- 


stitution. 
LIGHTING AND POWER. 


(Special Correspondence.) 


GURDON, ARK.—J. B. & J. G. Gresham have secured an elec- 


tric light franchise here. P. 
GARDEN, CITY, KAN.—This city proposes to issue $20.0v0 im 
bonds to buy or build an electric light plant. . P. 


SILOAM SPRINGS, ARK.—This city will expend $5,000 for- 
additional machinery for its electric light plant. P. 
JONESBORO, ARK.—-The Spring River Power Company has 
been incorporated with a capital stock of $100,000. P. 
LANGFORD, S. D.—A franchise has been granted to the C. B. 
Hersey Company to install an electric light plant. C. 
LUVFRNE. MINN.—The reconstruction of the present electric 
light plant or the erection of a new one is proposed. C. 
SAVANNAH, N. Y.—A $6,300 tax has been voted and will be- 
used in the construction of an electric light plant. 
JEWELL, IOWA.—W. H. Grover, of Ames, Iowa, will shortly 


commence the construction of an electric light plant. C. 
FAITH. S. D.—A franchise has been granted to the Faith 
Light & Power Company to install an electric plant. C. 
ABERDEEN, WASH.—Foundations are being put in for an 
electric power house at the Anderson & Middleton mill. C. 
TOWER, MINN.—Bonds for $16,000 for the construction of a 
water power plant at Pike River Falls have been voted. C. 
SPIRIT LAKE. IOWA.—The decorative lighting system will 
be installed in the business part of town, it is reported. Z. 


ROLAND, IOWA.—A vote will be taken April 18 on issuing 
bonds for $8,000 for the installation of an electric light plant. C. 

JEWELL, IOWA.—A $12,000 electric light plant is to be erect- 
ed here, and for this purpose $4,000 has already been raised. 

FRANCIS, OKLA.—The City Council has granted a franchise 
for an electric light plant and work is expected to begin at once. 

CARBONDALE, PA.—A charter has been granted to the Pio- 
neer Electric Company, which was incorporated with a capital of 
$5.000. 

SCOTTSBLUFF, NEB.—F. H. Roberts, of Sterling, Colo., has 
been granted an electric light franchise and has purchased the 
old plant. P. 

CHESTER, PA.—The Beacon Light Company has been award- 
ed the contract for lighting the streets of the borough for a period 


of five years. 


PORTLAN any will 
expend $1,000, 000 in ine lecar power along the White 
Salmon River. C. 

ALBERTVILLE, ALA.—The City Council has let the contract 
for the electric light plant to the J. B. McCrary Company, of 
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Atlanta. The generator is to be direct-driven by an eighty-horse- 
power engine. 


FARGO, N. D.—The City Council will open bids April 27 for 
the construction of a light plant in connection with the ee 
filteration plant. 


CLARION, IOWA.—M. E. Mozengo and W. H. Carr have oni 
chased the electric light plant and will install a day current and 
other improvements. C. 


SUMAS, WASH.—The Western Canada Power Company an- 
nounces that work will soon commence here on a $100,000 power 
plant and substation. 


ELDORA, IOWA.—A franchise has been granted to the Park 
Dam Power Company for the installation of a light and power 
plant to cost $10,000. C. 


HASTINGS, MICH.—A vote will be taken at the spring elec- 
tion on issuing bonds for $120,000 for the installation of a munici- 
pal electric light plant. C. 


GLASCO, KAN.—This city proposes to vote bonds to establish 
electric lights under a proposition from the Concordia Electric 
Light & Power Company. 


WICHITA FALLS, TEX.—The City Council has granted a 
franchise to M. A. Marcus and T. E. Dobson for the installation of 
an electric light and power plant. D. 


WILLOWS, CAL.—Frederick A. Stokes, of the Peoples’ Power 
Company reports that his company will be ready to build 4 power 
house here, within a couple of months. A. 


WEBSTER CITY, IOW4.—The City Council has awarded the 
contract for the erection of the new municipal electric light and 
power plant to C. E. Atkinson of this city. 


OLYMPIA, WASH.—Within two months, work is to be started 
on a $35,000 power house building at the Veterans’ Home, with 
J. W. Bullard, of Tacoma, Wash., as architect. A. 


PULASKI, TENN.—The City Council has ordered a bill drawn 
to be presented to the Tennessee Legislature authorizing a bond 
issue for the construction of an electric light plant. Z. 


JONESBORO, ARK.—The Spring River Power Company of 
this place has been incorporated with $100,000 capital. The con- 
cern is backed by St. Louis, Memphis and Jonesboro men. 


EAST RADFORD, VA.—The Virginia Power Company of this 
place has increased its capital stock to $1,000,000 preparatory to 
beginning construction work on seven hydroelectric plants. 


LANGFORD, S. D.—This town is to have an electric light sys- 
tem installed not later than July 1. The C. B. Hersey Company 
has been granted a twenty-year franchise to supply the city with 
power. 


BALTIMORE, MD.—A plan for illuminating the City Hall 
Plaza has been submitted to the Board of Estimates, calling for 
twelve ornamental lamp posts equipped with 500-candlepower tung- 
sten lamps. 


EAU CLAIRE, WIS.—H. M. Byllesby & Company have secured 
an option on the new plant at Jim Falls and intend to transmit 
power to St. Paul and Minneapolis. The price of the option is 
said to be about $1,000,000. 


PORTLAND, ORE.—Work is being hastened on the plant of 
the Portland Railway Light & Power Company on the Clackamas 
River, three miles from Cazadero plant. The new plant will have a 
capacity of 21,000 horsepower. 


SPOKANE, WASH.—The Mountain Lake Power & Irrigation 
Company has been incorporated by T. Z. and L. T. Gillett and 
C. T. Camplan. The company will take over the Carp Lake project 
near Goldendale and will irrigate about 10,000 acres. A. 


LODI, CAL.—Arrangements have recently been made to ex- 
tend the service of the Western States Gas & Electric Company 
to all the suburbs of the city. The company will furnish power to 
the Western Normal Institute, which at present has an isolated 
plant. 


ALBION, ILL.—H. H. Knipe of Robinson, Ill., has been granted 
a thirty-year franchise to operate an electric light plant in the 
city. Hé has secured a contract with the city to light the streets, 
the municipality agreeing to use $1,207 worth of lights each 
year. Z. 

PROSPECT, ORE.—The Rogue River Electric Company has 
let contracts to the amount of $890,000 for the construction of its 
new power plant here. The machinery contract includes a power 


wheel and three generators capable of generating 80,000 horse- 
power. ` A. 


FAIRVIEW, S. D.—A hydroelectric plant is to be erected here 
and will be run with power from the Big Sioux River. It is the 
intention to furnish light and power to some eight or ten towns 
and all the farmers living within a radius of eigbt or ten miles of 
Fairview. 


WOLCOTT, N. Y.—The Northern Wayne Electric Light & Power 
Company has incorporated and elected the following officers: Pres- 
ident and treasurer, O. M. Curtis; vice-president, T. B. Welsh; 


secretary, R. H. Kelly. The company expects to commence work 
on the line about May 15. 
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SAN FRANCISCO, CAL.—Announcement has been made of 
the sale of the Fleishhacker interests in the City Electric Com- 
pany to the Great Western Power Company. By the acquisition 
of the City Electric Company the Great Western will be put active- 
ly in the San Francisco field. 


MOUNT VERNON, IOWA.—The Iowa City Light & Power 
Company has purchased the Mount Vernon Electric Light Com- 
pany. All-day service will be established, and it is probable that 
the company will ultimately supply power to an interurban line 
running between Mount Vernon and Cedar Rapids. 


QUINCY, NEV.—H. R. Lind, a Nevada mining man, M. P. 
Barnes, George H. Tully and several New York capitalists are 
forming a power company to build a series of power houses here, 
the total capacity of which will be 85,000 horsepower. The com- 
pany also plans to build storage reservoirs and canals. A. 


SACRAMENTO, CAL.—The California State Legislature has 
passed a bill providing that no water power privileges shall be 
acquired for a longer period than twenty-five years, with the priv- 
ilege of a renewal for another twenty-five years. It is believed that 
the bill will be signed by the Governor and become a law. A. 


NEWPORT, ORE.—The franchise and plant of the Newport 
Power Company has been sold to Henry Hewitt, J. J. Hewitt and 
Seymour H. Bell, of Tacoma, Wash. The purchasers plan to spend 
$30,000 on the partial reconstruction and re-equipment of the plant. 
The new company is known as the Yaquina Electric Company. A. 


ARMOUR, S. D~—The Dakota Gas, Electric Light & Power 
Company, which owned plants here, at Platte, Geddes, Lake Andes, 
Wagner and Scotland, has sold out to the Interstate Power Com- 
pany, of Oshkosh, Wis. The consideraation for the Charles Mix 


county plants, not including the ones at Armour and Scotland, was 
$145,672.00. 


EAST CHICAGO, IND.—Work has begun on the Northern Indi- 
ana Gas & Electric Company’s $650,000 plant. This power house, 
when completed will be the largest of its kind in the state. The 
plan is to furnish current for power, light etc., for the East Chicago, 
Indiana Harbor, Hammond and Whiting and for the operation of 
the Geist traction lines. 


SPRINGFIELD, MO.—Work has been begun on the big dam 
of the Ozark Water Power Company, across the White River near 
Hollister, which when completed will cost $500.000. The power 
will be distributed in Springfield and to the Joplin mining district 
and various small towns in the vicinity of the plant. The plant is 
expected to bè in operation by the end of this year. 


THOMASVILLE, N. C.—Announcement has been made of the 
purchase by the Southern Power Company of the local interests 
in the Thomasville Light & Power Company, which furnishes the 
city light and owns the street car system. The company was 
owned by Frank H. Leer and B. F. T. Bryant. Z. V. Taylor, man- 
ager of the Charlotte street railway system, has been elected pres- 
ident of the reorganized corporation. 


ERIE, PA.—The Erie Lighting Company has applied for a 
charter through Paul Mueller, M. J. Fogarty and John Maahs. 
The character and object of the company is the supplying of light, 
heat and power by electricity to the people of Erie. It is under- 
stood that the new company proposes securing the electricity 
from the Niagara Falls Power Company, whose lines are already 
running as far this way as Westfield, N. Y. 


WINONA, MINN.—The Minnesota-Wisconsin Power Company 
has filed articles of incorporation here. The company, it is an- 
nounced, will distribute electricity for light and power to the 
cities of Wabasha, Lake City, Red Wing, Hastings, South St. Paul 
and possibly Winona. The current will be furnished from the 
plant at Eau Claire, Wis., to the towns named. The incorporators 
are: W. B. Parsons, C. A. Boalt, S. H. Somsen, Frank Horton and 
H. S. Youmans, all residents of this city. 


BANGOR, ME.—The Northern Aroostook Electric Company, a 
corporation chartered by special statute for transmitting, supply- 
ing, selling and developing electricity for light, heat and power in 
and through Fort Fairfield, Limestone, Caswell Plantation, Cyr 
Plantation and Van Buren in Aroostook Ccunty, has filed its cer- 
tificate of organization. The amount of capital stock is fixed at 
$50,000. The officers are as follows: President, Earlon K. Gould; 
treasurer, Walter B. Gould; clerk, Herbert T. Powers. 


WILCOX, ARIZ.—The installation of a large central power 
plant and the construction of a system of transmission lines to 
various points in the Sulphur Spring Valley for the operation of 
irrigation pumping plants is under consideration here. A commit- 
tee of local business men consisting of H. A. Morgan, L. V. Mc- 
Court, S. N. Kemp, J. W. Angle and A. I. McAllister has charge 
of the proposition. More than one hundred pumping plants have 
been installed in this section during the last two years. 


PHOENIX, ARIZ.—The Water Users’ Association has awarded 
the contracts for machinery for the power house of the South 
and Consolidated Canals, east of Mesa, Ariz., to the following 
companies: The S. Morgan Smith Company, of York, Penn., for 
hydraulic turbines at $16,590 and the General Electric Company 
for the electric equipment of the plant, which includes two gen- 


erators and corresponding transformers and switchboard apparatus 
at $30.000. ? 
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April 15, 1911 
ELECTRIC RAILWAYS. 


(Special Correspondence.) 


DULUTH, MINN.—The Duluth Street Railway Company will 
shortly commence extending several of its lines. C. 

OSCEOLA, IOWA.—The Osceola & Southwestern Railway has 
been incorporated to construct an electric line to Lacelle and sr 
ville. 

BILLINGS, MONT.—John A. Connolly and H. G. Baker, of 
Muskogee, Okla., are planning the construction of an electric street 
ear line. C. 

SAUK RAPIDS, MINN.—A. G. Whitney, of St. Cloud, is pro- 
moting the construction of a trolley line to the mill. Cost $20,000 
to $25.000. C. 

GREAT FALLS, MONT.—The Electric Properties is having 
plans drawn for new barns and shops estimated to cost approxi- 
mately $20,000. C. 

ALDER, MONT.—A franchise has been granted to the Vir- 
ginia City Southern Electric Railway Company to construct an 
electric line to Virginia City. C. 

ALTOONA, WIS.—The Chippewa Valley Railway, Light & 
Power Company has applied for a franchise to install electric 
lights and a street railway. C. 

MEREDOSIA, ILL.—Jas. M. Wiley proposes to build an inter- 
urban from Minneapolis to St. Louis, Kansas City and Springfield, 
with headquarters in this city. C. 

MODESTO, CAL.—The San Joaquin Valley Electric Railway 
Company has been granted a twenty-five-year franchise for a street 
railway here. The company has also been granted a similar fran- 
chise in Stockton, Cal. 

BELTON, TEX.—The Commercial Club of Belton is promoting 
the construction of an interurban electric railway to run from this 
place to Holland, a distance of sixteen miles. The proposition for 
carrying out the project came from a syndicate of men that is 
said to have ample financial backing. D. 

HENDERSON, KY.—E. F. Wheaton, general manager of the 
Henderson Interurban Company is behind a movement to build a 
great interurban system to center in Henderson. The plan is to 
build and operate these lines out of the city—one to Uniontown, 
one to Providence and one to Owensboro. S. 

INDIANAPOLIS, IND.—The property of the Indianapolis, New- 
castle and Toledo Electric Railway Company was ordered sold by 
the sheriff April 22. The property is to be sold to satisfy a mort- 
gage debt of over $3,000,000. The company is operating forty-seven 
miles of road between Indianapolis and Newcastle. 

BALTIMORE, MD.—The Washington & Rockville Railway 
Company, an electric line running from Washington into Mary- 
land suburbs, has been placed in the hands of George Weems Wil- 
liams, of Baltimore, as receiver. The appointment was made at 
the instance of the Washington Railway & Electric Company, which 
holds the bonds of the Washington and Rockville road. 


KALAMAZOO, MICH.—The Michigan United Railway Com- 
pany has made a deal with the Fruit Belt line, whereby it secures 
a direct line from Detroit to South Haven and thence by boat to 
Chicago. The company has been figuring on leasing the Fruit Belt 
line for sometime but not until now was the deal made effective. 
va lease is for five years. The Fruit Belt line will be electrified 
at once. 


OAKLAND, CAL.—The Oakland Traction Company has been 
granted a franchise on Hopkins Street, from Fruitvale Avenue, to 
Redwood Road, the company agreeing to maintain lights along the 
road. The Oakland Traction Company has withdrawn an appli- 
cation for a franchise in East Sixteenth Street and the Scenic 
Boulevard, filling a new one which substitutes Ignacio Avenue for 
the Boulevard. 


SAN FRANCISCO, CAL.—The Northern Electric Company, 
with offices in the Alaska Commercial Building, has preliminary 
plans out for extensive improvements which are to be made in 
the company’s Marysville, Cal., system. The company has acquired 
property in that city and will improve it by the construction of a 
modern passenger depot, freight sheds and additional trackage. 
The work will probably not be undertaken until late in the 
year. e A. 

AUSTIN, TEX.—The longest interurban electric railway in 
Texas and one of the longest in the South will be constructed by 
the Southern Traction Company which has just been organized 
with headquarters at Dallas. The proposed line will run from 
from Dallas to Waco and have a branch that will run from Waxa- 
hachie to Corsicana via Ennis. The main line will be a little 
more than one hundred miles long and the branch more than 
thirty miles long, making the total mileage about 135 miles. J. F. 
Strickland of Dallas is president of the new company. Mr. Strick- 
land is also president of the Texas Traction Company that owns 
the interurban electric line running between Dallas and Sherman. 
The contract for the surveying of the route of the main line and 
its branch and for other engineering work connected with the 
project has been let to the Fred A. Jones Engineering Company 
of Dallas. D. 
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TELEPHONE AND TELEGRAPH. 
(Special Correspondence.) 
PHILLIPS, NEB.—The telephone company is planning is 


erection of an exchange building. 

SPENCER, IOWA.—The Midland Company is planning the in- 
gstallation of a new telephone system. C. 

GATE, OKLA.—The Prairie Dell Telephone Company has been 
incorporated by Larkin Haynes and others. 

GRANITE CITY, ILL.—The Central Union Telephone Company 
has been granted a twenty-five year franchise. Z. 

ROSEDALE, OKLA.—The Rosedale Telephone Company has 
been incorporated by L. L. Yoakum and others. 

NEWBURG, N. D.—The Farmers’ Telephone Company will 
erect a telephone office and extend its line to Landa. 

WINTERS, TEX.—The Winters & Ballinger Rural Telephone 
Company has been incorporated with a capital stock of $15,000. 

SHEBOYGAN, WIS.—The Wisconsin Telephone Company is 
about to commence the construction of three new toll lines into 
the city. C. 

HENRYVILLE, IND.—The Henryville Home Telephone Com- 
pany has been incorporated with a capital of $3,000. Geo. Ballinger 
is president. 

CANTON, ILL.—The Fulton County Telephone Company will 
build lines to Fairview and. Farmington. Lines are planned to 
Lewistown next year. Z. 

WINNEBAGO, ILL.—The Home Telephone Company has been 
granted a franchise and will build an exchange to accommodate 
one hundred and fifty telephones. Z. 

MURDOCK, MINN.—The Murdock Carlson Telephone Com- 
pany has been incorporated with a capital of $20,000 by Theodore 
Frederickson, Alfred Larson and Gust. Borden. 

BELT, MONT.—The Belt & Tiger Butte Telephone Company 
was recentiy incorporated with a capital of $5,000. The incorpor- 
ators are R. H. Bemis, N. Nelson and H. Johnson. 

HOLTON, IND.—The Holton Telephone Exchange Company 
has been incorporated with capital stock of $1,200. The incor- 
porators are L. H. Edwards, Z. L. Ralstin and J. F. Holzer. Z. 

CHESTER, MONT.—The Marias River Telephone Company 
has been incorporated with a capital stock of $3,600. The incor- 
porators are L. D. Poegsley, M. Wasesha and J. C. Turner. 

LITTLE YORK, ILL.—The Little York Mutual ‘Telephone 
Company has been incorporated with a capital of $5,000. The in- 
corporaters are C. E. Cooper, J. E. Porter and Willis Wiley. 

WEBSTER CITY, IOWA.—E. H. Martin will erect a two-story 
fireproof building to house the offices of the telephone company 
with which he is connected. The structure will cost $12,000. Z. 

VIRGINIA, MINN.—The contract for the construction of the 
railway telegraph and telephone lines of the Duluth, Rainy Lake 
& Pacific Railway to Duluth has been let to Hawley & Rose, Vir- 
ginia. C. 

AUSTIN, TEX.—The Gulf States Telephone Company, with 
headquarters at Tyler, has beer granted a permit to do business 
in this state. The company has a capital stock of $250.000 and pro- 
poses to operate a line through East Texas. 

NOBLESVILLE, IND.—Articles of incorporation have been 
filed with the Secretary of State, by the Prairie Telephone Company. 
The object is to build, equip and operate a telephone system in 
Hamilton County. Jacob M. Donald, Wm. Woles, O. V. Kelley and 
Chas. S. Snyder are directors. S. 

HARTFORD, S. D.—The Union Telephone Company and the 
Hartford Electric Light & Telephone Company have been consoli- 
dated and in future will be under one management. C. J. Davis, 
for some time in the employ of one of the companies, will be man- 
ager of the business of the consolidated companies. 

GAY HILL, TEX.—A new telephone company has been organ- 
ized connecting the homes of farmers in this county with the lines 
of the Southwestern Telegraph & Telephone Company at Bren- 
ham. The following officers were elected: President, B. G. Sayles; 
vice-president, Henry Wenham, Sr.; secretary, A. H. Falkenberg; 
and treasurer, H. L. Luedemann. 

SPRINGFIELD, 1LL.—The Independent Telephone Toll Clear- 
ing Company has been incorporated with capital stock of $2,500 
with principal office at Springfield. The object is to maintain 
the telephone toll lines of the Interstate Independent Telegraph 
and Telephone Company in Illinois, the receivers being barred 
from doing so. The incorporators are M. B. Farwell, Bloomington; 
D. B. Glandon, Pittsfield; Charles R. Peel, Aurora, and L. A. Her- 
rick, Freeport. Z. 

AUSTIN, TEX.—On April 1 all the local and long distance 
telephone lines of the Pecos Valley passed into the hands of the 
Colorado Telephone Company. The new properties will be a con- 
solidation of several independent companies, the largest of which 
is the Roswell Telephone & Manufacturing Company. An addition- 
al $100,000 will be spent by the purchasing company in coppering 
all the lines of the system and in building new stations and a 
line to the town of Lincoln. 
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ELECTRICAL SECURITIES. 


The week ending April 8 had the peculiar distinction of being 
the dullest period since the first week of July, 1908. This is in a 
measure offset by the fact that bank clearings amounted to $1,837,- 
184,976, an amount larger than for the corresponding week in any 
sear since 1907. The rail order for the Harriman lines, 72,000 tons, 
was the chief concrete factor in the steel trade during the week. 
The output of pig iron in March increased ten per cent over Feb- 
ruary. Production of refined copper was larger in March than in 
any single previous month, and while there was some increase in 
stocks remaining on hand at the end of the month, consumption, 
both by home and foreign users, increased substantially. 

Officers of the American Light & Traction Company have been 
re-elected for the ensuing year. 

Northwestern Elevated’s (Chicago) March daily average was 
124,741 passengers or .43 per cent increase. 

There has been listed on the Philadelphia Exchange $400,000 
additional Standard Gas & Electric somnany convertible six-per-cent 
sinking-fund gold bonds. 

Official announcemen: is made by President Rigg of the Inter- 
state Raflways Company that all the subscriptions to the new issue 
of $1,000,000 cumulative preferred stock of the company have been 
paid in full. 

The New York Public Service Commission has authorized the 
Kings County Electric Light & Power Company to issue $1,500,000 
six-per-cent debenture bonds, convertible at par into stock of the 
company three years from date, and payable twelve years from 
date. An issue of a like amount of demand notes was authorized 
to be made to the Kings County Electric Light & Power Company 
by the Edison Electric Illuminating Company, of Brooklyn, such 
notes to be without interest. The Kings County Electric applied 
originally for permission to issue $5,000,000 bonds, and the commis- 
sion previously authorized the issue of $2,500,000. 


DIVIDENDS. 


American Light & Traction Company; regular quarterly divi- 
dends of two and one-half per cent in common stock and two and 
one-half per cent in cash on the common stock, and the regular 
quarterly dividend of one and one-half per cent on the preferred 
- stock, payable May 1 to stock of record April 15. 

Brooklyn City Railroad; quarterly dividend of two per cent, 
payable April 15. 

Butte Electric & Power Company; preferred quarterly dividend 
of one and one-quarter per cent, payable May 1. 

Detroit United Railway Company: regular quarterly dividend 
of one and one-quarter per cent, payable June 1 to stock of record 
May 16. 

Mexican Light & Power Company; regular quarterly dividend 
of one per cent, payable April 15 to stock of record April 8. 


CLOSING BID PRICES FOR ELECTRICAL SECURITIES ON THE LEADING EX- 
CHANGES AS COMPARED WITH THE PREVIOUS WEEK. 


NEW YORK. April 10. April 3. 
Allis-Chalmers COMMON ..........ccccccccceccnccsccescucvece 7% 1% 
Allis-Chalmers preferred ...........cccccccccccvcsccccecceeces 30 30% 
Amalgamated Copper ........ 0... ccc ccc cect eee cen eeesenees 62 63 
American Tel. & Cable........ 0... ccc ccc cc ee cece eee 80 *80% 
American Tel. & Veli eee ics coisa nsdie oe dk dvuisauld J5 46% Sao kes 145% 144% 
Brooklyn Rapid Transit ............. 0c. ccc cece eee c eee eeees TT% 77 
General Electrice ioe 6656065 6 bo bee oa A ES a RON ea en 1503 14814 
Interborough-Metropolitan common ...........-ccceeeceseees 18% 18% 
Interborough-Metropolitan preferred ...........cccceeeecvees 54 53 


Kings County Electric | jc cis eis b 68 EWE HES a wR ON RH 129 129 
Mackay Companies (Postal Telegraph and Cables) common. 903% 92 


Mackay Companies (Postal Telegraph and Cables) preferred 7614 16% 
Manhattan Elevated ............ ccc cece cece cece eet eactceaees 136 136% 
No oe Street Railway .......... ccc ccc cee ec cere ees *18 *18 
New York & New Jersey Telephone Figs T EE T IEE 103 103 
Pacifc: Tel- & Tel preser iian pie nde bw ew a e a eae o kia eR 51 51 
U. S. Steel COMMON 6 0. is oi Sing wane Hes G ewe ew wee nd haere webs 775% TTR 
U. S. Steel preferred......... uuene cc cc cece eee pees esi acai 119 118% 
Western Ummon ssi P ss Gare pss Gon Gad Bek cee Sew eae ann ik Sak 73% 73 
Westinghouse common ..............ccccc cee c cece eeteeeeeue's 6514 66 
Westinghouse preferred ............. 0. ccc cece cee eee ence eens 117% 119% 
*Last price quoted. 
BOSTON 

April 10. April 3 
American Tel. & “Tels ) gic ck es one Sea Se Po LEC Se WOR wee 145% 144% 
Edison Elec. Iluminating........... 00.0... cee cee eee ee ee BSB 283 - 
General Electric 2.0 24 s4eGv 4 ce 864s Thee ok dhe be woke eke eld 15014 14814 
Massachusetts Electric common...............cccc ccc cceecees 17 1714 
Massachusetts Electric preferred ..............00cc eee ee ees 874 ST 
New England Telephone .............0 ccc cece cece cece ee eeees 141 110 
Western Tel. & Tel. common......... 0.0... 0 eee ec ee ee eens 19 20 
Western Tel. & Tel. preferred......... 0... ccc cece ce ee eee 93 44 3 


PHILADELPHIA. 
American Railways ....sesueusessessesnreneenoneere sneer ere t> 


Electric Company Of. RINNGPIGH £6 oie ve he bee eee eee ee ess 12 D 


April. A DDr 3. 
43 


Electric Storage Battery common............0 ce eee ee ee eeee £ ae 521o 
Electric Storage Battery preferred...........usesesrerrnnn OF , 2l 
Philadelphia Electric ......asaaananna nnana n nnee err errre 1614 161% 
Philadelphia Rapid Transit........000 0.0.0.0... eee eee ees 18% 1944 
Philadelphia Traction oo... . 00.0.2 ee ness S4 84 


Union Traction 


re E E E E E 
e.e csoeosossesosts’‘s‘nnsso’ralnlr ‘nlp lnlndlnMlnM‘lndnndl d 


CHICAGO. APLI 10. Apri 3. 


Chicago Railways, Series 1............ 00 eee ert eea 8: 9 
Chicago Railways, Series 2............ 0 cece tte an 24% 
Chileno SUPWHAY Leeroy we bod 5S eee OES CEES Re es 1% 41, 
Chicago Telephone 445-0452 enn eet one ae ee eee ee 119 123 
Commonwealth Edfson .........0cce eee es esrrererrerrrereres 128 128 
Metropolitan Elevated commomn......ceee eee tet trite ss 23 
Metropolitan Elevated preferređd........ssssserererrerresrtts 67 69 
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PERSONAL MENTION. 


EUGENE CREED, sales manager of the Toronto Blectric Light 
Company, Limited, has resigned to take a similar position with the 
Morris Iron Company of New York City. 


W. G. WILLIAMS, for the past two years connected with the 
Ohio Electric lines in the capacity of assistant superintendent, has 
resigned and the vacancy has been filled by the appointment of 
G. E. Barber, formerly dispatcher with the same company. 


C. B. LORD. superintendent of the Wagner Electric Company, 
St. Louis, Mo., delivered a lecture on March 29 to the engineering 
students of Christian Brothers College of that city. The subject 
of his lecture was “Shop Management,” which his wide experience 
enabled him to treat in a masterful manner. 

ROBERT BOSCH, of Stuttgart, Germany, designer and in- 
ventor of the Bosch products, has arrived in the United States 
Dr. Bosch is very much interested in our great manufacturing in- 
dustries, and with Otto Heins, president of the Bosch Magneto 


Company, of New York, is making an extended tour of the Unite¢ 


States, with the object of visiting some of our larger American 
industries, as well as points of natural interest. 


E. J. KULAS has severed his connection with the Central Sta- 
tion Development Company in order that he may give greater per- 
sonal attention to other interests with which he is identified. Im- 
portant developments in connection with the Tungstolier Company, 
of Conneaut, O., of which he is president, are claiming much of 
his time, and necessitates his retiring from active association with 
several other corporations in which he holds office. 


CHARLES L. EDGAR, president and general manager of the 
Edison Electric Illuminating Company of Boston, and party sailed 
from New York on the George Washington of the North German 
Lloyd Line on March 30 for an extended period of rest which wil) 
be enjoyed in an automobile tour through Europe, Mr. Edgar hav- 
ing taken his car with him. About two weeks each will be spent in 
driving through England, France, ltaly and Germany. 


CHARLES F. CHANDLER, professor of chemistry in Columbia 
University, New York City, is to retire at the end of the present 
academic year and will be succeeded by Alexander Smith, president 
of the American Chemica] Society and now at the University of 
Chicago. Professor Chandler is well known for his work in electro- 
chemistry, and is a member of the American Institute of Electrica! 
Engineers. He has been at Columbia forty-seven years. 


J. J. CAGNEY, general manager of the Central Georgia Com- 
pany, whose 24,000-horsepower plant on the Ocmulgee River, near 
Macon, Ga., has just been placed in operation, may be named as one 
of the most progressive men in the 
central-station field of the present 
time. Mr. Cagney’s identification 
with the electrical business dates 
from his association, in 1898. with 
the Stanley Electric & Manufac- 
turing Company, of Pittsfield, 
Mass., through the Royal Electric 
Company, of Montreal, which was 
at the time the Canadian licensee 
of the Stanley patents. He re- 
mained with the Royal Electric 
Company in various capacities un- 
til the sale of its manufacturing 
department to the Canadian Gen- 
eral Electric Company and the 
consolidation of its lighting and 
power departments with the ten 
other large gas and electric light 
and power concerns which now 
form the Montreal Light, Heat & 
Power Company. He continued 
with the Montreal Light, Heat & 
Power Company, first as assistant J. 3. 
to the general superintendent and 
engineer, and later acting as secretary and treasurer, and was: 
finally appointed general agent of the Montreal Company, where 
he set to work to organize what is now conceded to: 
be one of the most up to date new business depart- 
ments in this country. It was while holding this office 
that through the exercise of tact and his familiarity with the 
subject, he succeeded in definitely allaying a very pronounced de- 
mand on the part of the press and citizens of Montreal for the- 
establishment of a municipal gas and electric lighting plant. 
While still but thirty years of age, he left the service of the Mon- 
treal Light, Heat & Power Company, in March, 1909. to accept 
his present position of general manager of the Central Georgia 
Power Company. Mr. Cagney is a member of the I)luminating 
Engineering Society, the American Gas Institute, was one of the 
organizers of the Alliance Against Accident Fraud and is a tire- 
less worker for the advancement of the interests of the National 
Electric Light Association and its members. 


HUGO REISINGER celebrated on April 1 the twenty-fifth an- 
niversary of the establishment of his business as importer of car- 
bons and other electrical supplies. The employes of the firm 
presented Mr. Reisinger with an artistic address bound in leather’ 
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and silver with the signatures of the entire staff attached. Mr. 
Reisinger was the pioneer in the importation of lighting carbons 
to this country, and was the first to cause to be manufactured at 
the works of C. Conradty, Nuernberg, enclosed arc and flaming arc 
carbons. He is probably more thoroughly identified with the car- 
bon and lamp business than any other dealer in America. Mr. 
Reisinger took a prominent part two years ago in the fight for a 
lower tariff on lighting carbons, and it was largely through his 
personal effort that the rate of $1.00 per hundred feet at first 
proposed in the new tariff bill was reduced to sixty-five cents. Out- 
side of business Mr. Reisinger has devoted a great deal of time 
to art matters, and has promoted the exchange of works of art 
between America and Germany. He was Honorary Commissioner 
General for Europe to the World’s Fair at St. Louis in 1904, has 
twice been decorated by the German Emperor and once by the 
Prince Regent of Bavaria. He is an active member of the New 
York Chamber of Commerce, and a director in many important 


companies. 
OBITUARY. 


TOM L. JOHNSON, the champion of three-cent street railway 
fares, died at his home in Cleveland, O., on April 10 at the age of 
fifty-seven. Mr. Johnson was born in Georgetown, Ky., and begun 
work as a boy in the offices of the Louisville Street Railroad Com- 
pany. Realizing some money from patents he purchased a street- 
railway line in Indianapolis and owned and operated this when only 
twenty-two years of age. Later he purchased a line in Cleveland, 
O., and in time became interested in a number of lines in the larger 
cities. In his campaign for mayor the principal issue was the ques- 
tion of three-cent fares, but in carrying out his ideas he met with 
considerable opposition. From the time of his defeat for the office 
of mayor in 1910 his story has been one of misfortune and his 
means were dissipated through his long political and municipal 


fight. 
NEW INCORPORATIONS. 


DES MOINES, IOWA.—The Superior Fixture Company, which 
recently started in business, will manufacture electrical and gas 
lighting fixtures. John C. Hansen and F. M. Deemer are interested. 

KITTERY, N. Y.—The Nu-Vo Manufacturing Company has been 
incorpořated with a capital of $75,000 to manufacture electrical 
appliances, etc. The officers are: President, L. B. Swett; treas- 
urer, G. E. Burnham. 

OKLAHOMA CITY, OKLA.—The Electric Controller Company 
has been incorporated with a capital stock of $10,000 by C. O. Allen 
and W. O. Boles, of Shawnee; Milton Bryan, J. M. Bostelle and 
Amber Davis, of Oklahoma City. 

CHICAGO, ILL.—The Economy Electric Supply Company has 
been incorporated with a capital of $10,000 by Wallace F. Kirk, 
Robert Means and David Morgesson. The company will manufac- 
ture electrical instruments and apparatus. 

CHICAGO, ILL.—The D. Gordon Electric Company has been 
incorporated with capital stock of $25,000 to manufacture and deal 
in electrical supplies. The incorporators are Sylvanus George 
Levy, Morris K. Levinso and Isaac B. Lipson. Z. 

WORCESTER, MASS.—The Culver-Stearns Manufacturing 
Company has been incorporated with a capital of $10,000 to manu- 
facture telephones and electrical devices. Edgar A. Dalrymple 
is president of the company and Fred A. Culver, treasurer and 


clerk. 
PROPOSALS. 


POST OFFICE, HOPE, ARK.—The office of the Supervising 
Architect, Washington, D. C., will receive sealed bids until May 
11, for the construction, complete (including plumbing, gas piping, 
heating apparatus, and electric conduits and wiring), of the United 
States post office at Hope, Ark., in accordance with drawings and 
specification, copies of which may be obtained from the custodian 
of site at Hope, or at the Supervising Architect’s office. 

POST OFFICE, FARIBAULT, MINN.—The Office of the Super- 
vising Architect, Washington, D. C., will receive sealed bids until 
May 9 for the construction, complete (including plumbing, gas pip- 
ing, heating apparatus, electric conduits and wiring), of the United 
States post office at Faribault, Minn., in accordance with drawings 
and specifications, copies of which may be had from the Custodian 
of site at Faribault, Minn., or at the Supervising Architect's office. 


POST OFFICE, NORTH PLATTE, NEB.—The office of the 
Supervising Architect, Washington, D. C., will receive sealed bids 
until May 2, for the construction (including plumbing, gas piping. 
heating apparatus, electric conduits and wiring), of the United 
States post office at North Platte, Neb., in accordance with the 
drawings and specification, copies of which may be obtained from 
the custodian of the site at North Platte, or at the Supervising 
Architect’s office. 

ELECTRICAL EQUIPMENT. Sealed proposals indorsed ‘Pro- 
posals for Turbo-Alternators and Electrical Equipment” will be re- 
ceived at the bureau of vards and docks, Navy Department, Wash- 
ington, D. C., until eleven o'clock a. m. April 29, 1911, for turbo- 
alternators and electrical equipment for the United States naval 
station, Pearl Harbor, Hawaii. Plans and specifications can be 
obtained on application to the bureau or to the comman¢ant of the 
navy yard named. 
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INDUSTRIAL ITEMS. 


REYNOLDS DULL FLASHER COMPANY, Chicago, Ill., illus- 
trates a number of spectacular signs in a publication recently issued 
on that subject. 

THE JARVIS ENGINE & MACHINE WORKS, Lansing, Mich., 
illustrates and describes its power pumps, automatic controllers, 
motors and fixtures in a recent pamphlet which has been mailed to 
the trade. 

THE CENTRAL ELECTRIC COMPANY, Chicago, Ill., has sent 
out its March price list applying to catalog No. 26. Hubbell shade 
holders and new T. & B. bushings are especially mentioned on 
enclosel slips. 

THE TAUNTON-NEW BEDFORD COPPER COMPANY, Taun- 
ton, Mass., has distributed .a ‘very complete catalog on Hill 
switches. Each type of switch, panel board and terminal is illus- 
trated and prices are given throughout. 

THE POWER EQUIPMENT COMPANY, Chicago, Ill., illustrates 
and lists a large amount of new and used machinery in a bulletin 
which was recently mailed. The company acts asg exclusive agent 
for the Commonwealth Edison Company. 

C. S. SARGEANT, Chicago, Ill, illustrates a number of ma- 
chines and devices in a bulletin devoted to a resume of the com- 
pany’s resources. A large part of the publication is given over to 
descriptions of gasoline engine equipment. 

THE TRIUMPH ELECTRIC COMPANY, Cincinnati, O., gives 
in its March bulletin a description of its engine-type direct-current 
generators, and also includes a number of illustrations both of the 
assembled machine and its various parts. 

THE WILMINGTON FIBRE SPECIALTY COMPANY, of Wil- 
mington, Del., recently mailed to the electrical trade a price list of 
its fibre products. The fibre is made up in the form of sheets, hard- 
rolled rubing, hard-vulcanized rod washers and discs. 

THE AMERICAN CARBON & BATTERY COMPANY, St. 
Louis, Mo., has moved its executive offices to suite No. 700-701- 
702 La Salle Building. On and after April 15, all telegrams, remit- 
tances, etc., should be addressed to the new location at 509 Olive 
Street. 

THE SANGAMO ELECTRIC COMPANY, Springfield, Ill., has 
issued a pocket data book which contains a great deal of valuable 
engineering information for mechanical and electrical engineers. 
The reference tables are conveniently arranged and the manual 
should prove of much value. 

THE YALE & TOWNE MANUFACTURING COMPANY, New 
York, N. Y., includes in a recent catalog descriptions of chain 
blocks, electric hoists, overhead I-beam track, overhead trolleys, 
light cranes, crabs and winches. The catalog is of especial value to 
those interested in the economical handling of material in the fac- 
tory and warehouse. 

THE PEDERAL SIGN SYSTEM (ELECTRIC), Chicago, Il., 
has sent out the April number of its monthly publication The Fed- 
eralist. Several lighting installations of interest are described, 
among which is an account of the illumination of the Hyde Park 
Art Shop, Chicago. The interior of the very attractive sales room 
of this art store is shown by a half-tone engraving. 


THE BRISTOL COMPANY, Waterbury, Connecticut, has mailed 
its March bulletin (No. 131) describing the Bristol recording volt- 
meter for direct and alternating current. The lists given include 
instruments for all commercial ranges of voltage on both direct 
and alternating-current circuits. Numerous sample charts are illus- 
trated in part and several entire cnarts are reproduced. 

THE NATIONAL X-RAY REFLECTOR COMPANY, Chicago, 
Ill., has reprinted in the form of a bulletin a number of articles 
which appeared in the leading technical journals dealing with il- 
lumination. Several notable installations are mentioned, among 
which are the Blackstone Hotel, Chicago; New Century Club, Phila- 
jJelphia; the Electric Building, Portland, Ore., and the Steel Pier 
Auditorium, Atantic City. 

THE REYNOLDS ELECTRIC FLASHER MANUFACTURING 
COMPANY, Chicago, Ill., has by reason of its increasing business, 
found it necessary to move to more modern and spacious quarters 
in the Electrical Building at 617-631 West Jackson Boulevard. New 
and improved machinery is at present being installed and the firm's 
facilities are to be greatly enlarged. The company will be located 
in its new quarters after May 1. 

THE RANDOLPH INSULATOR COMPANY, Newark, N. J. 
manufacturer of Rico insulators and Shaw lightning arresters, has 
mailed a pamphlet illustrating and describing its suspension and 
third-rail insulators. The company commenced with street-railway 
overhead insulation twenty years ago, and with third-rail insula- 
tion nine years ago. In addition to the line of material listed in 
the present publication, either high or low-tension insulators will 
be made according to the buyer's specifications. 


THE MORRIS IRON COMPANY, New York, N. Y. has suc- 
ceeded to the business of the Elmer P. Morris Company, the Fred- 
erick Iron Works and the Montrose Iron Works of Frederick, Md. 
The company owns its own foundry at Frederick. Among contracts 
which the firm has recently been awarded is one for poles to be 
employed in the ornamental lighting installation at Dallas, Tex. 
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THE DUPLEX METALS COMPANY, Chester, Pa., recently dis- 
tributed a publication under the title of “The Copper Clad Hand- 
book.” As a preface an interesting history of the company and the 
process is given so that the remarkable growth of the business may 
be better appreciated. Included in the publication are several 
microscopic photographs of welded wire, unwelded wire, steel rods, 
etc., which are given in connection with an article on “The Metal- 
lurgy of ‘Copper Clad,’” by Wirt Tassin. Complete price lists of 
“copper clad” and comparative characteristics of copper and ‘“cop- 
per clad” are also tabulated. 


THE GREGORY ELECTRIC COMPANY, Chicago, Ill., has let 
contracts for an addition to its works, Sixteenth and Lincoln 
Streets, whereby the present storage space will be doubled and 
the capacity accordingly increased. The addition will be of brick 
and steel construction of the same type as their present buildings. 
The floors will be of heavy concrete. A brass foundry, etc., will be 
added and another twenty-ton Whiting electric traveling crane in- 
stalled, this making three electric traveling cranes of the same 
make, which will be in constant use at the works. It is expected 
that the buildings will be completed about July 1. 


THE WESTERN ELECTRIC COMPANY has recently issued 
bulletin No. 1003, describing magneto convertible non-multiple 
switchboards with self-restored line signals. The switchboards de- 
scribed are so designed that they can be used originally for mag- 
neto service and can be converted at will to central-battery opera- 
tion. They are recommended for exchanges where the ultimate 
number of lines will not exceed 500. The bulletin is illustrated 
with wiring diagrams of circuits and with many views of the 
apparatus used in convertible switchboards. The magneto conver- 
tible switchboards are described in detail. The bulletin contains 
twenty-four pages. 


THE CENTRAL ELECTRIC COMPANY, Chicago, Ill., has just 
completed changes which will nearly double its facilities, this step 
being made necessary by increasing business. The offices are now 
on the top floor of the company‘s six-story building, where the ar- 
rangement of skylights provides excellent illumination. The in- 
crease in floor space available for stock purposes, amounting to 
about 25,000 square feet, will enable the company to increase both 
the quantity and variety of its stock, work out in finer detail the 
system of stock-keeping and shipping, and to maintain and im- 
prove its well known reputation for prompt and aggressive work 
in the interests of its customers. 


THE WESTINGHOUSE ELECTRIC & MANUFACTURING 
COMPANY, Pittsburg, Pa., has recently issued circular No. 1190, 
describing the type “E” engine-driven alternating-current generators 
from 50 to 1.100 kilovolt amperes in capacity operating on sixty 
cycle, 240-2,400-volt circuits. The standard line of slow-speed 60- 
cycle type “E” alternating-current generators built by the Westing- 
house Company is arranged for direct mounting of the rotor on 
the shaft which, together with the bearings, is supplied with the 
prime mover. The design in both electrical and mechanical fea- 
tures is the result of careful study of practical operating conditions 
from the beginning of the industry. 


THE CUTLER-HAMMER MANUFACTURING COMPANY, Mil- 
waukee, is enlarging its facilities to keep up with the demand for 
its several specialties. The company has outgrown even the exten- 
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sive additional factory facilities which it moved into last spring, 
and is now occupying practically the entire Hilty Building adjacent 
to its present plant and facing on Twelfth Street. This building 
now houses the magnet shop and clutch departments and also the 
department for the production of the Cutler-Hammer push-button 
specialties. The company’s Chicago office will be moved about April 
15 from the Monadnock Building to a large suite in the People’s Gas 
Building, Michigan Boulevard and Adams Street, Chicago. 


THE INTERNATIONAL ACHESON GRAPHITE COMPANY has 
entered into an agreement with the Acheson Oildag Company, where- 
by the first named company on April 1 became general agents in 
the United States for the sale of the new lubricants, Oildag and 
Aquadag, products of the second named company. This means 
that the trade will in the future be supplied with Oildag and Aqua- 
dag by the International Acheson Graphite Company of Niagara 
Falls, N. Y., which places this company in touch with the sale of 
lubricants that meet any and all needs, inasmuch as the company 
itself makes Gredag, a lubricant which contains disintegrated Ache- 
son-Graphite and grease, while Oildag is deflocculated Acheson- 
Graphite and oil, and Aquadag is defiocculated Acheson-Graphite 
and water. No other graphite is available in so many forms for 
the purposes of lubrication. All Acheson-Graphite is made in the 
electric furnace, while all other graphite is mined from the earth. 


DATES AHEAD. 


Iowa Electrical Association. Annual meeting, Davenport, Iowa, 
April 19, 20 and 21. 

American Physical Society. 
D. C., April 21 and 22. 

Electrical Supply Jobbers’ Association. 
Del Monte, Cal., April 25, 26 and 27. 

American Institute of Electrical Engineers. 
ing, Los Angeles, Cal., April 25-28. 

Southwestern Electrical and Gas Association. 
tion, Houston, Tex., April 27-29. 

Arkansas Association of Public Utility Operators. 
vention, Little Rock, Ark., May 3, 4 and 5. 

American Foundrymen’ s Association, American Brass Founders’ 
Association and the Associated Foundry Foremen. Annual Conven- 
tion, Pittsburg, Pa., May 23-26. . 

National Electric Light Association. 
York City, May 29 to June 3. 

Commercial Section, National Electric Light Association. Meet- 
ing and banquet, New York, N. Y.. June 1. 

Association of Railway Electrical Engineers. Semi-annual con- 
vention, Washington Terminal ‘Station, Washington, D. C., June 
16 and 17. 

Association of Railway Telegraph Superintendents. 
meeting, Boston, Mass., June 19-23. 

Mississippi Electric Association. 
Miss., June 20-21. 

American Institute of Chemical Engineers. 
ing. Chicago, TI., June 21 to 24. 

Society for the Promotion of Engineering Education. 
meeting, Pittsburg, Pa., June 26, 27 and 28. 

Association of Railway Electrica] Engineers. 
Chicago, November 6-10. 


Washington meeting, Washington, 
Annual convention, 
Pacific Coast meet- 
Annual conven- 


Annual con- 


Annual convention, New 


Annual 
Annual convention, Gulfport, 
Semi-annual meet- 
Annual 


La Salle Hotel, 


RECORD OF ELECTRICAL PATENTS. 


Issued (United States Patent Office) April 4, 1911. 


988,298. ATTACHMENT-PLUG. Reuben B. Benjamin, Chicago, 
Ill., assignor to Benjamin Electric Manufacturing Co., Chicago, 
Ill. Filed March 13, 1908. The side contact is movable around 
the base and along it over an enlargement to expand the con- 


tact. 
988,308. INCANDESCENT LAMP. Charles E. Campbell, Lynn, 
Mass., assignor to Vacuum Glass Co., Lynn, Mass. Filed Aprii 


18, 1910. A filament support consisting of a short piece of 
platinum wire bent at right angles to the filament plane at 
its bight and fused into the bulb near the tip. 


988,312. CONSTANT-CURRENT REGULATOR. Edward R. Cliff, 
New York, N. Y. Filed August 21, 1908. A regulator for series 
circuits has a core made of laminated U-shaped plates oppo- 
sitely and alternately disposed to form a letter E turned on 
its closed side. A fixed coil is at the bottom and a movable 
coil moves along the central core member. 


988,321. MINERS AND THE LIKE ELECTRIC SAFETY-LAMP. 
Charles Victor Albert Eley and Thomas Patrick Brady, Birming- 
ham, England. Filed Nov. 18, 1909. Contains a battery and 
an incandescent lamp. A glass ring on the bulb restrains a 
circuit breaker which opens the circuit if the bulb should be 
broken. 

988,327. ELECTRIC CASH-REGISTER. Clarence B. Foster, Day- 
ton, Ohio, assignor to National Cash Register Co., Dayton, Ohio. 
Filed May 31, 1907. A recording mechanism includes a printing 
device moved by individual motors in one direction and re- 


turned in the opposite direction by another group of motors 
under the control of the banks of Keys. 

988,329. METHOD OF CONNECTING INCANDESCENT LAMP- 
FILAMENTS WITH METALLIC CURRENT-SUPPLY WIRES. 
Ludwig Glaser, Pankow, Germany, assignor to General Electric 
Co. Filed April 10, 1907. Consists in placing the filament in 
an eve of the conductor. softening the eye by the passage of a 
strong current therethrough, and applying pressure to bring 
the eve and filament into intimate contact. 

988,337. BATTERY-BOX. William Henrichs, Moro, Ore. Filed 
Nov. 8, 1910. Has pole-engaging springs in pockets of the 
under side of the lid and rods for connecting the dry cells be- 
tween the pockets. 

988,340. UNIPOLAR EXCITER FOR TURBO-GENERATORS. 
Hielmar Hertz, Chicago, Ill, assignor to General Electric Co. 
Filed June 3, 1907. A unipolar exciter is mounted on the end 
of the generator rotor, the exciter armature being directly 
secured to the end plate of the revolving field. 

988,377. DYNAMO-ELECTRIC MACHINE. Jakob E. Noeggerath, 
Schenectady, N. Y., assignor to General Electric Co. Filed 
Sept. 23, 1909. A unipolar generator has a central spider with 
overhanging flanges forming the armature and cylindrical field 
pieces with a small cylindrical air gap between them and the 
overhanging flanges. 

988.390. AUTOMATIC SELECTING SYSTEM. Fred Schoenwolf, 
Chicago, Nl., assignor to Kellogg Switchboard & Supply Co. 
Filed May 6, 1907. An automatic selector switch has a step- 
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ping magnet for moving the wiper over the contacts and a 
a relay co-operating with a test wiper to select an idle trunk. 

988,394. SPARK-PLUG. Louis R. Spencer, Hartford, Conn., assign- 
or to John J. McIntyre, Hartford, Conn. Filed Jan. 14, 1911. 
Relates to details of construction. 

988,416. INCANDESCENT ELECTRIC LAMP. Maurice H. Welsh, 
Newark, N. J., assignor to Standard Electric Lamp Co. Filed 
March 16, 1910. A tubular lamp with straight filament has 
the end of the latter supported by non-incandescent conductors, 
one of which holds the filament taut when it becomes heated. 

988,440. ELECTRIC-CIRCUIT CONTROLLER. Edward J. Burke, 
New York, N. Y., assignor of one-half to John Q. A. Whitte- 
more, Newton, Mass. Filed Nov. 9, 1909. Combined with a 
bar carrying a number of contacts for different circuits is an 
electromagnet for tilting it one way or the other and a switch 
for controlling the magnet. 

988,441. AUTOMATIC VOLTAGE-REGULATOR. George A. Burn- 
ham, Essex, Mass., assignor to Sears B. Condit, Jr, Boston, 
Mass. Filed Sept. 7, 1909. A resistance changer for the field 
of a dynamo has an electromagnetically actuated vibrating 
double-ended contact bar for throwing in one of two resistances. 
The bar makes contact with two rotating wheels which pre- 
sent new contact surfaces from time. to time. 

988,442. AUTOMATIC VOLTAGE-REGULATOR. George A. Burn- 
ham, Cliftonadale, Mass., assignor to Sears B. Condit, Jr., Bos- 
ton, Mass. Filed Sept. 30, 1910. A modification of the above 
wherein the vibrator oscillates between two parallel contact 
disks revolved at high speed by an electric motor. 

988,451. SPARK-PLUG. Ward Z. Flower, Gibbon, Minn. Filed 
May 31, 1910. The movable electrode is mounted at the end 
of a reciprocating piston. 


uit 
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988,377.—UNIPOLAR GENERATOR. 


988,456. POTENTIOMETER. Hugo Gernsback, New York, N. Y. 
Filed Dec. 7, 1910. A device for throwing in a high resistance 
into the cell or galvanometer circuit has a three-point switch 
and high-resistance between the outer contact points. 


988,461. CONNECTION-BOX FOR ELECTRIC CONDUITS. John 
E. Graybill, York, Pa. Filed July 29, 1908. Comprises two 
setions separable upon longitudinal lines, the sections having 
interlocking lugs at one end and interlocking longitudinal 
flanges upon the meeting edges, and means for locking the 
other ends together. 

988,465. ELECTRIC SIGNALING SYSTEM. John S. Harley, Min- 
neapolis, Minn., assignor to William C. Knight, trustee, Minne- 
apolis, Minn. Filed May 16, 1910. An annunciator system with 
a main circuit and numerous branches. A solenoid-controlled 
switch is included in the main ciruit. 

988,479. SHORT-CIRCUITING LOCKING DEVICE FOR AUTO- 
MOBILES. Romondo D. Markham, Chicago, Ill. Filed May 24, 
1909. Associated with the cranking device is a short-circuiting 
connection for the secondary circuit of the igniter. 

988,487. LAMP AND REFLECTOR HOLDER. Arthur J. Morgan, 
Chicago, Ill., assignor to National X-Ray Reflector Co., Chi- 
cago, Ill. Filed June 22, 1906. Renewed Aug. 24, 1910. An 
electric window-lighting reflector is adjustably mounted by 
means of a tubular bolt engaging a curved and slotted bracket. 


988,507. LAMP-SOCKET SWITCH. Henry E. Reeve, New York, 
N. Y. Filed May 14, 1910. Comprises a pair of spring con- 
tact arms, a porcelain cam co-operating therewith, a power 
spring, a cam co-operating therewith and a porcelain flange 
between the cams. 

988,508. WAVE-POWER SYSTEM. Alva Leeman Reynolds. Hun- 
tington Beach, Cal., assignor to Globe Wave Power & Electric 
Co., Los Angeles, Cal. Filed May 6, 1909. A series of piles 
under a pier has each pile provided with a sleeve bearing a 
vane so as to transmit power to pistons of water pumps to 


988.767.—ELECTROLYTIC INTERRU PTER. 
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fill a reservoir and from this operate a series of water motors 
that drive electric generators. 

988,518. ELECTRICAL CONNECTOR. Clarence M. Steiner, Pitts- 
burg, Pa. Filed July 9, 1910. An attachment plug has a flex- 
ible finger associated with its rotative threaded sleeve side 
contact so as to hold the plug while it is being screwed into 


place. 

988,534. MECHANICAL MOVEMENT FOR END-CELL SWITCH- 
ES. John W. Achard, Philadelphia, Pa. Filed June 21, 1910. 
Combined with a pair of interconnected separately adjustable 
cams each having a high and low part and adapted for rota- 
tion in both directions is a normally positioned pivotal follower 
provided with a pair of movable pawls co-operating with the 
cams and each operative in one direction and inoperative in 
the other direction. 

988,537. ELECTROCHEMICAL ALARM. Emanual Aufiero, Brooklyn, 
N. Y., assignor to Automobile Supply Manufacturing Co., Brook- 
lyn, N. Y. Filed June 10, 1910. Has a casing and sound pro- 
jector, a driven crown gear, a lever vibrated by the crown 
gear and a diaphragm vibrated by the lever. 

988,571. ROTARY CIRCUIT-BREAKER. Samuel T. Hutton, Chi- 
cago, Ill. Filed Aug. 19, 1910. Comprises a rotating closed 
barrel-shaped metallic vessel containing some mercury. In 
the center of it is a freely rotating eccentrically mounted 
metallic disk whose shaft is insulated from the vessel. While 
the rotation continues centrifugal force throws the mercury 
into contact with the disk, thus closing a circuit; when it 
stops the mercury drops to the bottom and the circuit is broken. 


988,653. INSULATED RAIL-JOINT. Walter S. Ogilvy, New York, 
N. Y.. and Reuben W. Smith, Marietta, Pa., assignors to Rail 
Joint Co.. New York, N. Y. Filed Feb. 23, 1909. Inner bars 
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988,442. —AUTOMATIC VOLTAGE REGULATOR. 


extending the full length of the joint are insulated from the 
rail by fibrous material. These are held in place by two pairs 
of outer clamped pieces bolted together. 

988,665. INSTRUMENT FOR USE IN NAVIGATION. Ove Bern- 
hard Sanders, Key West, Fla. Filed June 9, 1910. A special 
arrangement of a nautical compass. 

988,695. ELECTRICALLY-HEATED OVEN. Frank James Cook, 
Collinwood, Ohio. Filed Aug. 31, 1909. A round oven built 
of staves of stone is provided with electric heating elements 
set between the staves. 

988,706. TELEPHONE-RECEIVER SHELL. John Halldow, Elyria, 
O., assignor to Dean Electric Co., Elyria, O. Filed Oct. 8, 1908. 
A sheet metal telephone receiver composed of two parts is 
furnished with two threaded clamping rings for fastening the 
parts together. 

988,711. CENTRAL TELEPHONE SYSTEM. John D.: Holmes, 
Pasadena, Cal., assignor to Dean Electric Co., Elyria, O. Filed 
July 14, 1909. A manually operated telephone system. 

988,712. APPARATUS FOR SCRAPING METAL HOOPS. Isaac 
Lamont Hughes, Youngstown, O. Filed March 25, 1909. Elec- 
tromagnetic means are arranged to move the scraper bar into 
engagement with the hoop being scraped. 

988.732. ALARM DEVICE. Valentine J. Niele, Pittsburg, Pa., 
assignor of one-third to T. Morrow McLenahan and one-third 
to Frederick W. Ertzman, Pittsburg, Pa. Filed Feb. 12, 1910. A 
suction disk is provided with a resilient arm adapted to es- 
tablish a circuit through an electric bell. 

988,750. ADJUSTING DEVICE FOR FUSES. Ulrich Wilck, Essen- 
on-the-Ruhr, Germany, assignor to Fried. Krupp Aktiengesell- 
schaft, Essen-on-the-Ruhr, Germany. Filed Dec. 14, 1907. Com- 
prices two relatively movable fuse-setting members, devices on 
the setting members adapted to engage the respective mem- 
bers of the fuse, and an adjustable stop for predetermining the 
extent of adjustment of the fuse. 
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‘988,754. TROLLEY. Christopher H. Bierbaum, Buffalo, N. Y. 
Filed May 13, 1907. The trolley wheel has a hub provided 
with integral journals. A one-piece bearing ring is separate 
from the hub. Two disks are arranged on the hub and en- 
gage with opposite sides of the ring, and a transmitting wire 
connects the ring with the hub, independently of the other 
mechanical connections. 


988,767. ELECTROLYTIC INTERRUPTER. Hugo Gernsback, New 
York, N. Y. Filed Feb. 12, 1910. A tube of insulating material 
extending down into the electrolyte is pierced at the bottom 
with a small aperture. An anode passing through the cover 
and having its lower end resting within said aperture is adapt- 
ed to normally close it. A cathode fixedly secured to the 
cover and provided with an angularly disposed lower end is po- 
sitioned directly below the anode element. 


‘988.785. SPARK-PLUG. Henry Wilbur Jones, Cedar Rapids, Iowa. 
Filed Dec. 10, 1909. A spark plug for internal combustion engines. 


‘988,792. METHOD AND MEANS OF PRODUCING SYNCHRON- 
ISM BETWEEN THE ROTATION OF A CONTROLLING-MA- 
CHINE AND THE ROTATION OF ONE OR MORE ELEC- 
TRICALLY-DRIVEN MACHINES. Eugene Louis Amedee Ler- 
tourne, Rouen, France. Filed Aug. 24, 1909. Combines a con- 
trolling machine, a rotary distributor driven by the control- 
ling machine, a dependent machine driven by an electric mo- 
tor, a rotary receiver driven by the dependent machine and 
electrical circuits in which are included the successive contacts 
of the distributor and the successive contacts of the receiver. 

988,811. TELEGRAPHY. Louis M. Potts, assignor to Austin Mc- 
Lanahan, Baltimore, Md. Filed July 1, 1908. Consists in oper- 
ating the line duplex at a fraction of its full capacity without 
the use of the artificial line, adjusting the artificial line during 


988,811.—SYSTEM OF TELEGRAPHY. 


such time, and then operating at full capacity after the balance 
is obtained. 


988,819. TELEPHONE-TRANSMITTER. Charles Russell Rogers, 
Waverly, N. Y. Filed Jan. 28, 1910. The space behind the 
mouthpiece contains antiseptic material. 


988,821. ELECTRIC SWITCH. Joseph Rice Rossingnol, Savannah, 
Ga. Filed March 12, 1910. Comprising a pair of contact plates 
spaced apart from each other, a slidable contact bar having 
a contact head, and an operating lever pivoted at one end to 
the contact bar. 


‘988 824. REFLECTOR. Lloyd A. Sagendorph, Philadelphia, Pa. 
Filed Dec. 31, 1910. Two bodies of sheet metal are fastened 
together to form a concave reflector. 


988,829. ELECTRIC BALL GAME. John F. Smiley, Louisville, 
Ky. Filed Dec. 30, 1909. Miniature lamps of two colors are 
arranged in the positions taken by the players on a base-ball 
field. Control devices permit the lighting of lamps to show the 

- position occupied by the players at all times. 


988,840. SPARK-PLUG. Dwight W. Wadsworth, Bangor, Mich. 
Filed Sept. 28, 1909. A plurality of spark gaps are formed. 


988,859. ELECTRIC LOW-LEVEL SIGNAL FOR GASOLINE- 
TANKS. Ora C. Carr, Lansing, Mich. Filed March 19,1910. 
A float attached to a pivoted contact arm causes an electrical 
connection to be made when the gasoline in a tank has reached 
a certain level. 


988,873. ELECTRIC-FUSE CARTRIDGE. John Grohowsky, Ply- 
mouth, Pa. Filed Aug. 8, 1910. The ends of the fuse cartridge 
are removable so as to permit of replacing a burned-out fuse. 


988.876. TELEPHONY. Isidor Kitsee, Philadelphia, Pa. Filed 
June 4, 1907. Means to increase the efficiency of a diaphragm 
vibrating in accordance with the sound waves, comprising the 
primary of an inductorium and means to vary the number of 
active convolutions in the primary through the vibration of the 
stylus connected to the diaphragm. 

9S\.877. MEANS FOR CORRECTING SENSITIVE RELAYS. Isidor 
Kitsee, Philadelphia, Pa. Filed Dec. 29, 1908. Each of a num- 
ber of circuits has means energized by first contact in the 
sensitive relay and, irrespective of the resistance of the con- 
tact, the means serving to interrupt one circuit immediately 
after establishment and to close contacts in another circuit. 
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988,878. CABLE-TELEGRAPH SYSTEM. Isidor Kitsee, Philadel- 
phia, Pa. Filed April 23, 1909. Combines means for continuously 
impressing current impulses alternating in polarity upon a 
cable or line having great capacity and means for neutralizing 
the effect upon the receiving apparatus of the signal impulses 
transmitted from the same station. a 


988,879. TELEGRAPHY. Isidor Kitsee, Philadelphia, Pa. Filed 
July 8, 1909. Consists in symbolizing a dot by a short im- 
pulse of positive or negative polarity and symbolizing a dash 
by a short impulse of positive or negative polarity prolonged 
by an impulse of comparative low electro-motive force. 


988,891. ELECTRIC FUSE-TESTING DEVICE. Charles W. Mitch- 
ell, Brooklyn, N. Y. Filed June 28, 1910. A telescopic case 
containing an incandescent lamp is arranged with terminals 
which may be placed across the fuse. 


988,892. IGNITION SYSTEM. Theodor M. Mueller, Dalton, Mass., 
assignor to Pittsfħñeld Spark Coil Co., Dalton, Mass. Filed Nov. 
13, 1908. An ignition system for gasoline engines. 


988,906. RECEIVER-CASING. Louis Steinberger, New York, N. Y. 
Filed May 25, 1910. The casing has an annular supporting 
member held in place by a cap. 


988,907. MOUTHPIECE. Louis Steinberger, New York, N. Y. Filed 
August 6, 1910. The perforations leading to tha diaphragm 
are frustro conical in shape. 


988,914. TOY ELECTRIC MOVEMENT. William G. Viall, Bridge 
port, Conn. Filed July 18, 1910. A toy locomotive driven by 
electricity. 


988,916. ROTOR FOR DYNAMO-ELECTRIC MACHINES. Henry 
H. Wait, Chicago, Ill. Filed Jan 28, 1907. The- rotor has a 
series of longitudinal channels and circumferential transverse 
connecting grooves in its periphery. The windings 
are held in place by longitudinal and circumferential keys. 


988,934. OXID PLATE FOR PRIMARY BATTERIES. James W. 
Gladstone, West Orange, N. J., assignor to Thomas A. Edison, 
Inc., West Orange, N. J. Filed Nov. 8, 1904. A compressed 
copper oxid plate has tapering and comparatively dense edges 
which protect the less-dense part from breakage. 


988,936. ELECTRIC-FURNACE PROCESS AND ELECTRIC FUR- 
NACE. Carl Hering, Philadelphia, Pa. Filed July 6, 1909. 
The molten mass with which the furnace is filled constitutes 
the resisting element. The “pinch effect” is made use of to 
secure circulation. 


988,955. RELAY. Jacob B. Struble, Wilkinsburg, Pa., assignor to 
Union Switch & Signal Co., Swissvale, Pa. Original applica- 
tion filed July 24, 1909. Divided and this application Filed 
Feb. 2, 1910. The armature has two movements either of which 
closes a contact. A retarding device is provided so that the 
contact is held closed while the armature moves from one of its 
positions to the other. 


PATENTS THAT HAVE EXPIRED. 


Following is a list of the electrical patents (issued by the 
United States Patent Office) that expired April 10, 1911: 


517,831. ELECTRIC-POWER APPLIANCE. Bion J. Arnold, Chica- 
go, Il). 

517,858. ELECTRICAL MOTOR. Edwin T. Greenfield, New York, 
N. Y 


517,862. ELECTRICAL FOOT-BATH. Isaac A. Isaacs, New York, 
N. Y 


517,866. GOVERNOR FOR ELECTRIC OR OTHER MOTORS. Na- 
thaniel S. Keith, San Francisco, Cal. 


517,886. ELECTRIC RAILWAY. Henry S. Pruyn, Hoosick Falls, 
N. Y. 
517,940. ELECTRIC RAILWAY SYSTEM. Charles D. Tisdale, 


Boston, Mass. 

517,948. METHOD OF AND MEANS FOR SPEED REGULATION 
OF ELECTRIC LOCOMOTIVES. Charles E. Emery, Brooklyn, 
N. Y. 

517,957. ELECTRIC SWITCH. Andrew T. MacCoy, Boston, Mass. 

517,997. MODE OF CONNECTING DYNAMOS TO CAR AXLES. 
William Biddle and Patrick Kennedy, Brooklyn, N. Y. 

517,998. ELECTRIC CAR LIGHTING SYSTEM. William Biddle 
and Patrick Kennedy, Brooklyn, N. Y. 

517,006. ELECTRIC LOCOMOTIVE. William Lawrence, New York, 
N. Y. 


518.033. ELECTRIC MOTOR. John C. Henry, New York, N. Y. 


518,037. ELEC'FRICAL ANNUNCIATOR. Robert L. Hunter, St. 
Paul, Minn. 

518,092. PERMANENT MAGNET. Arthur T. Collier, St. Albans, 
England. 

518,122. ELECTRIC FOUNTAIN. Fred P. Shanafelt, Canton, O. 

518,133. ELECTRICAL CONTACT MECHANISM. John F. Blake, 


New Haven, Conn. 
518,142. TELEPHONE TRANSMITTER. John Goodman and Henry 
M. Goodman, Louisville, Ky. 

18,145. ROTARY MOTOR. Gustav Heinicke, Berlin, Germany. 
18.179. ELECTRIC INCANDESCENT LAMP. John E. Criggal, 
Springfield, Mass. 
518,188. CIRCUIT SWITCH. Elmer E. Hersh, Benjamin F. Wood- 

ward and John W. Pettee, Denver, Colo. 
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THE MEASUREMENT OF HYSTERESIS. 

The papers and discussion at the meeting of the Ameri- 
can Institute of Electrical Engineers last week served to 
bring to the front the practical conditions which govern the 
measurement of magnetic hysteresis. It has been shown 
that this property can be measured with fairly good accu- 
racy when proper precautions are taken and a precise lab- 
oratory method used. To meet these necessary conditions is, 
however, time-robbing, and the development of a satisfac- 
tory method for industrial use has been a problem. The 
Epstein method seems to have best met conditions generally 
found, but where it is necessary to make a large number 
of determinations in a short time, such a method as that 
described by Mr. Robinson is decidedly superior for the 
workshop. It gives comparative values with sufficient accu- 
racy and has the advantage of using less time and material. 

It is highly desirable that some method suitable for 
commercial conditions should be standardized in this coun- 
try, for the convenience of manufacturers and buyers. The 
American Institute of Electrical Engineers could well take 
the initiative in this matter, as has been done by its sister 
society in Germany. There the Epstein method has been 
adopted and seems to give general satisfaction, the standard 
test being at fifty cycles and 10,000 gausses. Perhaps the 
details of the Epstein’ method could be revised so as to be 
more acceptable in this country, but its predominant features 
should be retained for a standard comparison method. 
Where shop conditions make other methods desirable, they 
ean of course be used, the standard method being resorted 
to only for occasional comparisons, and to check up results 
against those obtained by outside parties. The more accu- 
rate methods available by the use of properly proportioned 
rings or such apparatus as that in vogue at the Bureau of 
Standards are more especially suitable to investigations 
aimed at a correct value of the physical constants, and simi- 
lar tests where accuracy is more important than economy in 
time, in materials or in the necessary apparatus. It is im- 
portant, however, that any method adopted as a commercial 
standard should use a specimen of such dimensions that the 
hardening effect of the cut edges is small, since it is not 
always feasible to anneal after cutting, and indeed, unless 
annealing can also be standardized (a difficult matter), re- 
sults obtained by different observers at different places would 
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not be comparable. It is well recognized that the process of 
annealing is quite as important a factor in determining the 
properties of the material as any other factor involved. 

The paper by Professor MacLaren is of great interest 
in showing the manner in which hysteresis varies with tem- 
perature. Caution must be observed, however, in attaching 
too much weight to the accuracy of his measurements. When 
the form-factor is not determined in the wattmeter method, 
too much dependence should not be attached to the numeri- 
cal values. Moreover, the values given by Professor Mac- 
Laren for the exponents which represent the power of flux 
deusity which is proportional to the hysteresis, are very 
misleading. A cursory inspection of the paper would indi- 
cate that these values are close to 1.6 throughout, whereas 
in fact they vary enormously from this value, as hinted by 
Mr. Wooldridge in the discussion. This is partly due to 
the assumption of the value 1.6 at low flux densities and 
partly to the method of computation, which has been unfor- 
the 


exponents go as high as 1.79 and down to a value less than 


tunately selected. For the silicon-steel, for instance, 
unity. Taking the values at 659 degrees centigrade for 8,000 
and 10,000 gausses, the values of hysteresis are seen to be 
0.057 and 0.064. That is, while the flux density has increased 
25 per cent, the hysteresis loss has increased only 12.5 per 
cent. The hysteresis is here increasing less rapidly than the 
flux density, and the exponent has a value of only 0.52. 
Evidently the relations change radically at this high tem- 
perature, or else the measurements are greatly in error. 

It is sometimes wondered by those designing and test- 
ing electric machinery that the values for the exponents of 
flux density which are found in laboratory experiments or 
computed on theoretical grounds, do not apply in practice. 
It would really be more wonderful if they did. Such an 
exponent as 2.0 for eddy currents, for instance, is computed 
on the assumption of uniform flux density in one definite 
direction in a sheet of infinite width. In dynamo and motor 
cores none of these conditions are fulfilled, and even in 
transformer cores we do not have uniform flux density. The 
demagnetizing effect of the eddy currents makes the flux 
less at the center than near the surface. With increasing 
flux density or increasing frequency this effect is intensified 
and results in the eddy currents increasing at a less rate 
than the square of either of these quantities. As shown in 
Mr. Wooldridge’s paper at the recent Schenectady conven- 
tion, the exponent for eddy current is actually found to de- 
crease with increasing flux density, and such a decrease is 
qualitatively explained by this fact. It must be remembered, 
however, in connection with the determination of eddy-cur- 
rent losses, especially in silicon-steel, that they form a small 
part of the total loss, and accurate determinations are ex- 
tremely difficult. Small errors in observation, or small de- 
partures in the wave form, may produce large errors in the 
value of exponent found. 

In the cores of generators and motors, the flux density 
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does not simply alternate in direction, and the relative dis- 
tribution of flux is not constant. The flux pulsates in space 
as well as time. The laws of hysteresis and eddy-current 
loss which obtain with the usual testing apparatus, cannot 
be expected to apply even approximately under such con- 
ditions. 

It is interesting to observe that the method used by 
Professor MacLaren in which a constant secondary voltage 
is maintained by a uniform variation of the flux can be 
used with small samples, as it has been usually supposed 
that this only applied to cases in which the cross-section of 
the material, and consequently the flux, was enormous. It 
would seem necessary in obtaining intermediate points on 
the hysteresis curve by this method, to make some allowance 
for eddy currents, whose effect is to alter the instantaneous 
magnetizing field. 


THE TRACKLESS TROLLEY. 


The recent announcement of a trackless trolley com- 
pany which has been incorporated in West Virginia, and 
reports of one already in operation in California, point 
out a way to transportation development in many places 
where it is an impossibility with the ordinary type of rail- 
way car. 

A number of such lines are in operation in the cities of 
Continental Europe, and while our highways have not in 
general attained such development as have the roads of 
older countries, there are many roads in our rural districts 
which are smooth enough and are kept in dry enough 
condition to permit of the successful operation of trackless 
cars in all seasons. 

While it is not possible that a car traveling on a 
wagon road could keep such a schedule as is at present 
attainable on modern interurban trolley lines, this high 
speed is not an absolute necessity nor would it be de- 
manded for local service. Farming communities could be 
served by cars radiating from market centers and if a reg- 
ular service were given the lines could hardly fail to at- 
tain considerable popularity. In many eases it would surely 
de a gain both in reliability of operation and in economy 
over the gasoline-driven motor busses which are used for 
carrying passengers in some districts. 

Such a system of trackless cars, nevertheless, has its 
limitations and there is no doubt that where traffic is 
exceedingly meager the self-propelled carriage would be 
the cheapest method of locomotion. There is a region of 
greater density of traffic to which it is especially applicable. 
In this field the traffic, while hardly dense enough to war- 
rant the laying of rails, would require the operation of 
enough omnibusses to warrant the installation of a central 
power plant. Maintenance charges on a central power sys- 
tem would be very small as compared to the cost of upkeep 
for an equal number of self-propelled ears. 
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INCREASING THE EFFICIENCY OF A LARGE GAS- 
ENGINE PLANT. 

The introduction of new sources of motive power in 

plants not having experience with highly specialized types 
of generating equipment usually involves a long period of 
adjustment before the maximum effectiveness of the instal- 
lation can be attained. Certain gas-engine installations 
illustrate this point to a marked extent, as is shown in a 
paper upon the elimination of some sources of loss in a 
large producer-gas-engine plant read by Mr. John G. Callan 
before the recent Congress of Technology at Boston. In the 
case in hand the output of a large mill was absolutely lim- 
ited, not by the commercial market, but by the available 
power which could be generated in a plant consisting of 
four tandem, double-acting producer-gas engines driving 
810-kilowatt, three-phase, 440-volt, twenty-five-cycle gener- 
ators at 107 revolutions per minute. The generators oper- 
ated in parallel, delivering power to a mill having a substan- 
tially steady load, the power-factor being about ‘eighty per 
cent. Gas was furnished by three down-draft producers con- 
nected to a 30,000-cubic-foot holder, and the fuel consisted 
of a lignite having a heating value of 7,600 British thermal 
units, carrying about thirty-four per cent of moisture, and 
eight per cent of ash. The failure of the plant to deliver 
“its rated power caused a direct money loss of considerable 
magnitude. 

The plant was subjected to an exhaustive test covering 
nearly a month with the object of increasing both its output 
and efficiency. The engines gave serious trouble from back- 
firing, and to avoid this, throttles had been placed in the 


air lines to cut down the flow of air to a point below which. 


the rate of propagation of the flame in the mixture was a 
maximum. This expedient stopped the back-firing, but was 
extremely wasteful of gas. After a long investigation it 
was found that the pressure in the cylinder immediately 
after the opening of the exhaust valve remained above that 
of the atmosphere for a certain fraction of the exhaust 
stroke. For the remainder of the exhaust stroke it was 
found that the back-pressure became negative. In other 
words, during a portion of the exhaust stroke, varying with 
the load from the last two-thirds to the last half, there 
was a slight vacuum in the cylinder instead of the positive 
back-pressure anticipated. This was found to be due to 
the wave set up in the long straight exhaust pipe by the 
first vigorous puff at release. From this it immediately 
appeared that on the opening of the inlet valve explosive 
mixture began at once to enter the segregated valve cham- 
ber, even though the piston had not finished its exhaust 
stroke, and that this inflow became more vigorous as the 
valve opened further, the incoming mixture mingling with 
the exhaust and in part passing out with it through the 
exhaust valve. It appeared that the exhaust gases, aided 
by the heat of the walls, were hot enough to ignite the 
mixture flowing in at low velocity, mingling thoroughly with 
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the hot gases and passing with them through a slightly 
separated valve and seat which had just been exposed to the 
hottest gases. 

The operation of all the engines was ultimately changed 
as to both mixture and ignition point. The mixture was 
first set with a slight excess of air over the theoretical 
requirements, thus maintaining as complete and non-lumi- 
nous combustion as possible, minimizing carbon deposit and 
keeping the valve chamber cooler and cleaner; and, second, 
the ignition was set materially earlier, thus enabling the 
engines to run on a pointed rather than a flat-topped indi- 
cator card, thereby reducing the temperature of the gas at 
the moment of release. After a short time marked im- 
provement in operation became apparent, and while back- 
firing was not wholly eliminated, the conditions were much 
bettered. This procedure alone enabled the output of the 
engine to be increased in a marked degree, with a corre- 
sponding reduction in the amount of fuel consumed per 
kilowatt-hour, particularly when a slightly lean mixture of 
gas and air was employed. In this connection, analyses of 
the exhaust gases disclosed the interesting point that if 
samples were taken from a point a few feet below the top 
of the exhaust pipe, there was indicated a large excess of air 
in the mixture at a time when it was reasonably certain 
such excess did not exist. This was found to be due to 
the regurgitation of air into the exhaust pipe during the 
recession of the wave set up in the pipe by the puff oecur- 
ring at release, as well as the loss of combustible mixture 
into the exhaust as already noted. With suitable changes 
in the firing practice it also became possible to secure dur- 
Ing most of the twenty-four hours a fairly uniform quality 
of gas. The design of the producers was such that their 
operation was not continuous and during periods of clean- 
ing this uniformity could not be well maintained, but at 
such periods engine adjustments were permitted if they 
appeared desirable. . 

On the whole the plant performance was improved 
about twenty per cent as a result of the tests. The major 
part of the improvement turned upon the fact that the 
engine would not of necessity give the same results upon a 


‘yiven valve setting and resulting indicator card as would an 


engine of different clearance and valve design, and on the 
further fact that the arrangement of exhaust piping em- 
ployed produced a period of slight vacuum in the eylin- 
ders during the latter half of the exhaust stroke. The 
engines were somewhat handicapped by the use of a bottle- 
shaped valve chamber connected by a relatively narrow neck 
with the main clearance of the cylinder, the exhaust and 
inlet valves being less than a foot apart, the better prac- 
tice being to separate such valves by the entire diameter 
of the cylinder. The increase in power output paid in a 
very short time for a test undertaken initially in connection 
with acceptance. and with no expectation of direct financial 


return. 
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ELECTRICAL JOBBERS GO EN 
MASSE TO CALIFORNIA. 


SPECIAL TRAIN OF FOURTEEN CARS LEAVES 
CHICAGO, APRIL 18, WITH TWO HUNDRED 
PROMINENT JOBBERS AND MANUFACTUR- 
ERS ABOARD. l 


On the evening of Tuesday, April 18,. 
the ‘‘Electrical Supply Men and Job- 
bers’ California Limited” left Chicago 
over the Santa Fe for Monterey, Cal. 
This marked the beginning of a trip 
and a series of meetings which will be 
completed on April 24, the executive 
sessions being held at Del Monte the 
latter part of the week. The train 
equipment included six standard sleep- 
ers, four compartment cars, an obser- 
vation car, and three diners. 

Brief stopovers will be made at sev- 
eral of the picturesque points enroute. 
A splendid program of entertainment 
has been provided under the direction 
of H. H. Cudmore, chairman of the en- 
tertainment committee, Mr. Cudmore 
has provided in a most remarkable way 
for the edification and entertainment. 
of his guests and the observation car 
was well stocked with material for the 
playing of games of all kinds, with 
song-books including the choruses and 
score of over one hundred popular 
songs, and an illustrated booklet giv- 
ing a synopsis of the card games, sing- 
ing festivals, and the serious sessions 
of the trip. 

A feature of the journey was the 
publication of a daily newspaper— 
“The Daily Shock.” One edition was 
to be distributed at Kansas City, on 
Wednesday, April 19; another at Albu- 
querque, New Mexico, on Thursday 
morning, April 20; and another at 
Grand Canyon, Arizona, on Friday 
morning, April 21. This newspaper is 
quite an innovation, is full of interest- 
ing personal notes and trade comments, 
and contains also a serial story. There 
is a series of “Mutt and Jeff” car- 
toons, depicting the experiences of 
these notable characters at the Job- 
bers’ meeting at Del Monte, which are 
highly amusing. This newspaper has 
been published under the 
direction and was largely 
by Mr. Cudmore. 

A novelty which attracted a great 
deal of attention was a ‘‘ Mazdalin,’’ ex- 
hibited and demonstrated by J. Robert 
Crouse. The first, second and third 
(G D A) strings used on this instru- 
ment, which is of the general type of 


personal 
prepared 
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mandolin, are made from genuine 
drawn tungsten wires, as used in the 
latest Mazda lamps. The fourth (E) 
string of the ‘‘mazdalin’’ is made from 
molybdenum wire used in some cases 
for filament supports. The strings 
used upon an ordinary mandolin, from 
which this instrument is copied, are 
made usually from steel wire. 

This interesting and novel ex- 
periment shows what a great tensile 
strength and ruggedness have been de- 
veloped in the filament used in the 
latest types of Mazda incandescent 
lamps. Drawn wire of these metals 
was not known to metallurgy until de- 
veloped for lamp manufacture. In the 
sixty-watt Mazda lamp the drawn wire 
shows a tensile strength of 500,000 
pounds per square inch, and it is 
planned while enroute to demonstrate 
the ruggedness of this wire by lifting 
chairs and performing other unbeliev- 
able stunts. This innovation in the 
use of tungsten wire was suggested by 
A. D. Page, of the General Electric 
Company, and executed by T. W. 
Frech, J. Robert Crouse and C. C. Gale, 
of the National Electrie Lamp Associa- 
tion, in the lamp development labora- 
tory of the National Association. 

The train left Chicago promptly at 
8:00 p. m. and the departure was wit- 
nessed by a host of prominent electri- 
eal people. Among those in attendance 
were the following: 

Mr. and Mrs. HE SN. Sands, Mr. and 
Mrs. F. T. Andrae, Mr. and Mrs. E. 
W. Roekafellow, H. W. Bliven, Mr. and 
Mrs. W. A. Fullerton, Mr. and Mrs. 
C. E. Corrigan, Mr. and Mrs. W. M. 
Merrill, Mr. and Mrs. F. S. Price, Mr. 
and Mrs. C. C. Sibley, Mr. and Mrs. 
W. W. Low, Mr. and Mrs. H. B. Scott, 
Mr. and Mrs. F. E. Stowe, Mr. and Mrs. 
C. W. Leveridge, Mr. and Mrs. G. N. 
Stuart. E. G. Bernard. J. Robert 
Crouse, Max MeGraw, W. H. Sheldon, 
Jr, Mr. and Mrs. B. M. Downs, Mr. 
and Mrs. W. L. Adams, Mr. and Mrs. 
F. S. Hardy, Mr. and Mrs. J. E. Swish- 
er, Mr. and Mrs. J. C. Gilehrist and 
the little Gilchrists, Mr. and Mrs. C. T. 
MeKinstry, Mr. and Mrs. C.J. Litscher, 
Mr. and Mrs. W. T. MeCullough, Mr. 
and Mrs. E. C. Graham, Mr. and Mrs. 
P. S. Klees, Mr. and Mrs. H. H. Cud- 
more, Mr. and Mrs. L. A. Schwab, Mr. 
and Mrs. C. E. Browne, Mr. and Mrs. 
Geo. R. Jones, Mr. and Mrs. J. A. Ben- 
nett, F. M. Bernardin, Gilbert S. Smith 
and little Smiths, R. C. Murdock, J. B. 


Terry, H. D. Betts. H. H. Hornsby, Jas. - 
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Clark, Jr., J. R. McNaughton, J. Bin- 
ford, Jr., W. S. Bissel, C. H. Talmage, 
Mr. and Mrs. D. D. Dickey, Mr. and 
Mrs. C. F. White, T. J. O’Brien, W. N. 
Matthews, V. F. Gates, H. I. Sackett, 
John W. Brooks, V. Despard, E. A. 
Loomis, A. G. Munroe, F. E. Barring- 
ton, J. H. Parker, H. B. Crouse, A. H. 
Pease, W. M. Deming, F. N. Bover, L. 
V. Garron, N. C. Cotabish, F. R. Elliot, 
H. S. Wilson, W. A. Browne, N. G. 
Harvey, T. M. Debevoise, A. E. Wil- 
liams, D. C. Hemingray, E. M. Serib- 
ner, Robt. Kuhn, A. H. Scranton, E. K. 
Patton, W. R. Herstein, Geo. E. Kel- 
logg, J. D. Sweeney, E. L. Scott, A. C. 
Garrison, Mr. and Mrs. P. M. Fletcher, 
Mr. and Mrs. G. L. Patterson, C. I. 
Hills, G. F. Morrison, F. S. Terry, B. 
G. Tremaine, Walter Cary, L. W. Kitt- 
man, F. Overbagh (general secretary), 
Mr. and Mrs. A. D. Page, Mr. and Mrs. 
J. G. Pomeroy and Miss Kathleen 
Pomeroy, Mr. and Mrs. T. C. Ringgold 
and James B. Olson. 


— eee 


Hotel Arrangements for N. E. L. A. 
Convention. 


The Hotel Committee of the National 
Electric Light Association, of which 
Frank W. Smith is chairman, is taking 
the active initiative as to convention 
work by issuing this week a circular 
with regard to hotel provision for the 
convention at the United Engineering 
Societies Building in New York City, 
May 29 to June 2. The circular of the 
Committee is quite an elaborate piece 
of work and includes a list of fifty- 
four hotels with their location, tele- 
phone number and the fullest details as 
to accommodations and prices. In ad- 
dition to this, the circular, which bears 
on the outside an admirable vignette of 
the Engineering Building, embodies al- 
so a colored outline map of Manhattan 
Island, showing the location of the 
Building and of every one of the hotels 
listed, so that the members can see at a 
glance the relative distance, conven- 
lence, etc., of all the available accom- 
modations. | 

The map ineludes lines of elevated 
railroad and subway with the stations 
indicated. As an attendance of 3,500 is 
now expected and virtually assured, 
Mr. Smith is anxious that all who in- 
tend to be present will avail themselves 
of the data thus furnished and will re- 
turn to him the reply posta! card which 
will enable the appropriate reservations 
to be made. 


ests. From 1879 to 1881, he 
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Thomas D. Lockwood. 

-The electrical industry, and pecu- 
harly the department of telephony and 
telegraphy, has afforded many exam- 
ples of men who, self-taught, have 
achieved great reputations and estab- 
lished themselves as valuable members 
of great organizations. A conspicuous 
example of natural genius is Thomas 
Dixon Lockwood, the subject of this 
sketch. 

Mr. Lockwood was born at Smeth- 
wick, Staffordshire, England, on De- 
cember 30, 1848, the son of 
John F. and Mary (Dixon) 
Lockwood. He was edueat- 
ed in the common schools. 
His entrance into the elec- 
trical industry was some 
time in 1866 or 1867, when 
he learned and practiced 
telegraphy in Canada. La- 
ter on, in 1868 and 1869, we 
find him interested in the 
manufacture of paper at 
Lee, Mass., and in 1869 and 
1871 he was engaged in the 
manufacture of plate glass. 
He worked as a telegraph 
operator and ticket agent, 
and also as an engineer on 
railroads in Connecticut 
and New Jersey from 1871 
to 1878. Sinee July, 1879, 
he has been associated with 
the Bell Telephone inter- 


was assistant general in- 
spector of the National Bell 
Telephone Company, and 
since 1881 he has been elec- 
trical engineer in charge of 
the patent department of 
the American Bell Tele- 
phone Company. He was 
advisory electrician and en- 
gineer of the Bell Tele- 
phone Company of Canada from 1880 


to 1890, and since 1882 has been advi- 


sory expert of the Western Electric 
Company. He has also been expert 
manager of the patent and technical 
information department of the Ameri- 
can Bell Telephone Company since 
1881. He is now manager of the pat- 
ent department of the American Tele- 
phone & Telegraph Company with 
headquarters at Boston. He is a con- 
sulting professor of telephony, tele- 
graphy and patent practice at the 
Brooklyn Polytechnic Institute. He 
is a patent solicitor and expert in elec- 
trical inventions before the Patent 


Office and in the United States Courts. 
He is an authority on telephony and 
telegraphy. 

Mr. Lockwood is a member of the 
Institution of Electrical Engineers of 
Great Britain, a foreign life fellow of 
the Imperial Institution of London, a 
life member of the American Institute 
of Electrical Engineers, an honorary 
inember of the National Electrical 
Light Association, an honorary mem- 
ber of the Association of Railway Tel- 
egraph Superintendents, and a mem- 


THOMAS D. LOCKWOOD, 
Manager Patent Department, American Telephone & Telegrap.: Company. 


ber of the Canadian Electrical Asso- 
ciation. He has been a liberal contri- 
butor to the technical press, and is the 
author of ‘‘Information for Telephon- 
ists,’ 1881; ‘‘Electrical Measure- 
ments,’’ 1883; ‘‘Electricity, Magne- 
tism and Electric Telegraph,” 1885; 
and ‘‘Translation and Revision of 
Ohm’s Law,’’ 1890. 

——___+--e—____ 

Wireless in Peru. 

Peru has long possessed an over- 
land wireless telegraph system in con- 
stant commercial and Governmental 
use, between Iquitos on the Amazon 
and Puerto Bermudez on the River 
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Pichis, the terminals being about 500 
miles apart, separated over much of 
the distance by an impenetrable trop- 
ical jungle. Puerto Bermudez is over 
100 miles from Oroya, and in the di- 
rect line from that terminus of the 
Central Railway to the Amazon, via 
Tarma and La Merced. The air-line 
distance from Lima to Iquitos is about 
700 miles, both terminals being less 
than 600 feet above the sea, and the 
lowest part of the intervening Andes 
range being over 15,000 feet. The 
working of a new station 
erected on the Cerro San 
Cristobal, Lima, is being 
watched with interest by 
the scientific world.—Peru 
of Today. 

Ale gg es 
Reduction in Electric Light 
and Gas Rates in 
Chicago. 

The Commonwealth Edi- 
son Company: has publicly 
announced that on May 1 it 
will reduce the rates of its 
electrie-light patrons. On all 
hills computed from meter 
readings taken on and after 
that date, the net charge for 
the primary, or maximum, 
portion will be reduced from 
twelve to eleven cents per 
kilowatt-hour. The second- 
ary, or low-rate, portion will 
remain at six cents net per 
kilowatt-hour. This redue- 
tion is entirely voluntary 
and will mean a saving of 
about $350,000 annually to 
the consumers affected, who 
are chiefly: the small patrons 

in the residence districts. 

On Mareh 30, 1908, a con- 
tract fixing a schedule of 
rates until July 31, 1912, was 
concluded between the Company and 
the City of Chicago. On August 1, 
1909, a reduction in rates was made 
according to this contract. The pres- 
ent voluntary reduction, which is 
equivalent to about five per cent, brings 
the total reduction in residential rates 
since June, 1905, to approximately for- 
tyv-three per cent. 

In marked contrast to the voluntary 
reduction announced by the Common- 
wealth Edison Company, is the attitude 
assumed by the Peoples Gas Light & 
Coke Company, of Chicago, regarding 
the proposed reduction in rates for 
gas. The present net gas rate of 
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eighty-five cents per 1,000 cubic feet 
was established by a contract between 
this company and the city which ex- 
pired February 28 last. The City 
Council engaged the services of W. J. 
Hagenah to make a complete report on 
the company’s plant and business and 
to recommend a rate that will be equit- 
able to both the company and its con- 
sumers. This report, which has just 
been made public, recommends a re- 
duction to seventy-seven cents and 
states that this will still permit a seven- 
per-cent dividend and an annual re- 
serve for depreciation and contingen- 
cies. The company contends, on the 
one hand, that the proposed rate would 
be ruinous; on the other hand, the new 
city administration, which made sev- 
enty-cent gas one of its pre-election 
promises, adheres to the demand that 
the rate be seventy cents, or even 
lower. The probable outcome will be 
a prolonged contest in the courts and 
the making of the gas-rate problem 
into a political football. 
—_-s--@___— 
American Institute Convention. 

The American Institute of Electri- 
eal Engineers will hold a convention at 
the Alexandria Hotel, Los Angeles, 
Cal., from April 25 to 29. Sessions for 
the reading of papers will be held on 
Tuesday, Wednesday and Thursday. 
Following Tuesday’s meeting, there 
will be a trip over the Los Angeles Pa- 
cific lines, via Hollywood, the Pali- 
sades, and on to Redondo Beach, where 
the great power honse of the Pacifie 
hight and Power Company will be in- 
spected. Dinner will be served at the 
beach, and opportunity will be afford- 
ed the visitors for a dip in the ocean. 
On Thursday afternoon, there will be 
an automobile trip through the sub- 
urbs of Los Angeles, ending with lun- 
eheon at Casa Verdugo. Other enter- 
tainments are being provided. 

The following papers will be read at 
the various sessions of the convention: 
‘Transmission Applied to Irrigation,” 
by 0. H. Ensign and J. M. Gaylord; 
‘*Cisoidal Oseillations.”’ by G. A. 
Campbell; ‘Continuity of Service in 
Transmission Systems,” by M. T. 
Crawford; ‘‘New  Automatie Tele- 
phone Equipment,” by Charles S. 
Winston; ‘‘Auto-Manual Telephone 
Systems,” by Edward Ek. Clement; 
“Nome Recent Developments in Rail- 
way Telephony,” by Gregory Brown; 
‘Electricity in the Lumber Industry,” 
by E. J. Barry; “The Refining of Iron 
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and Steel by Induction-Type Fur- 
naees,’’ by C. F. Elwell; ‘‘Transmis- 
sion. Systems from the Operating 
Standpoint,’’ by R. J. C. Wood; “A 
Power Diagram Indicator for High- 
Tension Circuits,” by Harris J. Ryan. 
— eo 
New Telephone Exchange at Geneva. 

A new telephone exchange has been 
installed at Geneva, Switzerland. An 
old magneto switchboard has been re- 
placed by a central-battery system in- 
stalled by the Bell Telephone Manufac- 
turing Company of Antwerp, one of the 
European houses of the Western Elec- 
trie Company. 

Switzerland is one of the best tele- 
phoned countries of Europe. Here, as 
in other foreign lands, the telephone is 
operated under government ownership. 
On the foundations of the old post of- 
fice in the Rue de Strand a large struc- 
ture has been erected to house the of- 
fices and operating rooms of both the 
telegraph and telephone systems. The 
room which contains the switchboard 
is about sixty-five feet in length and 
half as wide. The ceiling, in the shape 
of an arch, measures twenty-one feet 
above the floor at its highest point. 

This board has a capacity of 12,000 
lines and is at present equipped for 7,- 
000. There are 6,300 subscribers, who 
make an average of 22,000 calls a day. 

The first common-battery telephone 
system in Switzerland was installed at 
Berne in 1908. The suecess of the in- 
stallation in the capital has led to the 
adoption of the up-to-date method in 
the new Geneva building. 

The exchange contains ten sections 
for subscribers’ service, another section 
for service to suburban villages, a toll 
section, together with information, chief 
operator’s and wire chief’s desk. 
The wires from the subscribers’ sets 
are carried into the exchange by means 
of underground cables. 

eo 
Transportation for N. E. L. A. Conven- 
tion. 
with the “Eleetrie 
Light Special’? train from Chicago to 
New York for the convention of the 


In connection 


National Electrice Light Association, 
transportation for members coming 


from the West will be arranged for by 
E. J. Bowers, assistant master of trans- 
portation, 1500 Grand Avenue, Kansas 
City, Mo. | 

Special train service will be ar- 
ranged from Kansas City, connecting 
at Chicago with the Eleetrie Light Spe- 


Vol. d8—No. 16 


cial. All members traveling from or 
through Kansas City are requested to 
correspond with Mr. Bowers, who will 
arrange for reservations and party 
tickets. 

——_»+--o__——_ 
Entertainment Committee for Conven- 
tion of N. E. L. A. 

The following sub-committees of the 
Entertainment Committee have been 
appointed for the convention of the Na- 
tional Electric Light Association : 

Monbay EvENING REcEPTION.—-Frank 
W. Smith, chairman; C. W. Price, H. 
M. Wilson, C. H. Macy, H. F. McGowan, 
T. Beran. 

Pesuic Pouicy MeETING.—W. W. 
Freeman, chairman, T. C. Martin. 

TukaTER.—C. G. M. Thomas, chair- 
man; C. H. Macy, E. H. Rosenquest, G. 
F. Parker, Stewart Wilder. 

LADIES? ENTERTAINMENT. — Dudley 
Farrand, chairman; Gano Dunn, L. A. 
Coleman, J. E. Phillips. 

Gorr.—H. M. Edwards, chairman; H. 
L. Snyder. 

BasEBALL.—H. F. McGowan, chair- 
man; J. C. Bates, J. E. Phillips. 

Visit TO CONEY ISLAND.—W. F. Wells, 
chairman; J. C. Bates, C. H. Macy, G. 
F. Parker. 

HiGH-PRESSURE PUMPING STATIONS.— 
J. E. Phillips, chairman; A. S. Rugg, E. 
H. Rosenquest, A. A. Brown. 

AUTOMOBILE TrRIP.—F’. C. Bates, chair- 
man; E. H. Rosenquest, F. A. Stratton, 
H. M. Wilson. 

The committee is to provide for chap- 
erons and shopping guides, publie sten- 
ographie work, and a guide to New 
York. 


——____~>--e______ 
Political Speech by Telephone. 

A speech delivered by Congressman 
Edward W. Townsend at Washington 
was transmitted by long-distance tele- 
phone to twenty-five hearers at the 
home of Union N. Bethel, Montclair, N. 
J. The members of the Cliff Dwellers’ 
Club, of which Mr. Bethel and Mr. 
Townsend are both members, were thus 
entertained by a speech transmitted 
through a distance of 225 miles. 

——_s-o- o> _____- 
Telephone Pole Preservation. 

It has been proved that a thorough 
soaking in sea water lengthens the 
lives of telegraph poles. Some poles 
soaked during the winter of 1908 are 
found to be quite sound. The process 
is somewhat lengthy, but the results 
appear to be quite satisfactory.— 
Electrical Engineer. 
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Reconstruction of the Rockford Central Station. 


Complete Rebuilding Without Interruption of Service. 


To change an electrice power plant 
from the design and practice prevail- 
ing twenty years ago to the design and 
methods of today is in itself a task of 
no small difficulty, but to make this 
change without interrupting the service 
for even a day is a still more difficult 
undertaking. This is the problem that 
confronted the American Gas & Elec- 
tric Company, soon after it purchased 
the old plant of the Rockford Edison 
Company, of Rockford, Hl., in 1907. 
The chief work in the reconstruction 
of the plant was begun early in 1910, 
although a number of changes had been 
made in 1908 and 1909. The entire re- 
building will probably be successfully 
completed in the spring of this year. 
To a person familiar with the arrange- 
ment and appearance of the old plant, 
the completed power house will look 
like an entirely new station, despite the 
fact that it is on identically the same 
site, somewhat enlarged. 

When the franchise and property of 
the old company were acquired by the 
present owners, it was realized that the 
conditions in Rockford were favorable 
to the development of a heavy central- 
station load. The excellent location of 
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ing and progressive manufacturing 
community with a population of 45,401, 
according to the 1910 census, this being 
an increase of forty-six per cent in the 
last decade. There are now in Rock 


products as gas stoves, gas engines, pi- 
anos, pumps, shoes, clothing, hardware, 
sewing machines, paper boxes, ete. 

As the power requirements for these 
numerous factories rapidly increased 


FIG. 1.—GENERAL VIEW OF OLD PLANT AND DAM. 


ford, nearly 400 industrial establish- 
ments employing about 14,000 persons 
on an aggregate annual payroll of over 
$7,000,000. Among these concerns are 
twenty-five furniture factories, seven- 


FIG. 2.—GENERAL VIEW OF NEW PLANT. 


the city along both sides of the Rock 
River with its water power brought 


many large mills and an industrious - 


class of employees to it years ago. AS 
a result, Rockford has become a thriv- 


teen machine shops, seven foundries, 
four great hosiery-knitting mills, five 


- bent-glass and mirror works, four farm- 


implement factories, besides large shops 
for the manufacture of such varied 


beyond the available water power, iso- 
lated steam-driven plants had generally 
been installed. The supply of central- 
station electric power had not been 
strongly exploited, however, until in 
the fall of 1907 when the new owners of 
the property inaugurated an active de- 
velopment of the business in all diree- 
tions. 

Soon after the acquisition of the 
Rockford Edison Company, the Ameri- 
can Gas & Electric Company bought 
the Central Heating & Power Com- 
pany’s property consisting of a 600- 
kilowatt electric and heating plant, and 
combined the two, changing the name 
to Rockford Electric Company, thus se- 
curing not only all of the commercial 
and residential lighting and power bus- 
iness, but also an exhaust-steam heating 
system in the main business district. 

The street are lighting had for some 
time been supplied from the old Rock- 
ford Edison plant, as also the power for 
the street-railway lines, the local rail- 
way company being indisposed to build- 
ing and operating an independent pow- 
er plant. The interests in control of the 
latter company acquired possession of 
all the interurban lines radiating from 
Rockford, including the Rockford, Be- 
loit & Janesville Interurban Railway 
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with its power house at Beloit, Wis., 
containing 1,080 kilowatts of generat- 
ing equipment. To obviate the opera- 
tion of this remote plant, which would 
be the only power house on the electric 
railway system, it was leased to the 
Rockford Electric Company, which 
thereby secured still another class of 
load. 

Of these two small auxiliary plants 
the central heating station has now for 
some years been operated only during 
the heating season. As coal must be 
hauled to it by wagon, this station will 
soon be entirely shut down and held 
only for emergency reserve. A twenty- 
inch exhaust-steam main has been laid 
from the main plant some 2,500 feet 
distant and across the river to serve 
the heating system. It was found also 
that the Beloit plant could not be op- 
erated as economically as the main sta- 
tion, so it also will be shut down ex- 
cept for emergency service. 
= Attention will now be directed to the 
main station. A conception of how the 
old plant looked from a distance is ob- 
tained from Fig. 1, in which the four 
steel stacks show its location adjoin- 
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ing the bridge of the Chicago & North- 
western Railway. The old wooden dam 
across the river is also conspicuous. 
In Fig. 2, which is from a photograph 
taken last October, is seen the rebuilt 
plant viewed from the southwest. Al- 
though the reconstruetion was not en- 
tirély complete at the time this pic- 
ture was obtained, it gives a good idea 
of the extent of the rebuilding work 
and of the business-like character of 
the undertaking and forms a striking 
contrast to the little station shown in 
Fig. 2. 
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Until the sale of the property in 1907, 
all the load was direct-current, supplied 
at 110-220 volts for lighting and power 
purposes, at 550 volts for the railway 
lines and as 6.6-ampere constant cur- 
rent for series arc street lighting. The 
generating equipment comprised a to- 
tal of eighteen dynamos as follows: 
eight 110-volt Edison bipolars, one 220- 
volt multipolar, two 550-volt railway 
generators, and seven 125-light Brush 
are machines. For driving this varied 
assortment there were seven sixty-two- 
inch water-wheels, two tandem com- 
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FIG. 3.—LAYOUT OF OLD ROCKFORD PLANT. 


pound, moderate speed, condensing en- 
gines of 1,200 and 600 horsepower, and 
two cross-compound, condensing, Cor- 
liss engines. The two latter were di- 
rect-connected to the 650 and 400-kilo- 
watt railway generators and constitut- 
ed the most modern part of the plant. 
The remainder of the generator equip- 
ment was belt-conneeted to two line 
shafts, each with an engine at the east 
end and a set of water wheels at the 
west, or river end. The general ar- 
rangement of all this equipment is well 
shown in the accompanying plat, Fig. 


CEN 
Accumulator * a > | 
t $ 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


Vol. 58—No. 16 


3, which also shows the additional 
equipment installed during the first 
year of the new regime to supply the 
rapidly growing load. i 

The extension of electric service to 
the residence districts was one of the 
first things undertaken by the new 
management. For this purpose alter- 
nating-current distribution was natur- 
ally chosen and there were installed 
two Curtis vertical turbo-generators of 
500 kilowatts capacity each. These 
generated three-phase, sixty-cycle cur- 
rent at 4,000 volts between the Y-con- 
nected lead wires and 2,300 volts be- 
tween these and the neutral of the 
four-wire distributing system 

To attain flexibility and permit inter- 


m | change of load between the various 
eee | © classes of service two motor-generator 
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sets were installed. One of these con- 
sisted of a 530-kilowatt synchronous 
motor driving two 250-kilowatt, 250- 
volt, direct-current generators. Thus 
the sixty-cycle system could feed into 
the low-tension direct-current system or 
the operation could be reversed, as load 
conditions demanded. By the connec- 
tion of the two direct-current machines. 
in series to the local railway lines the 
sixty-eyele system could even feed the 
traction system or the reverse. The oth- 
er motor-generator set consisted of a 
sixty-evele 300-kilowatt synchronous: 
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compact machinery of the present was and good coaling facilities from two zi 
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knowledged to be so difficult that the tion could be carried out with a mini- 
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tension to the south, future expansion 
may readily be provided for. In- 
volved in the plans was the complete 
rebuilding of the water-power equip- 
ment, as well as the re-arrangement 
and extension of the steam-power ap- 
paratus. The layout of the new sta- 
tion. as it will be completed in a few 


A com- 


months, is shown in Fig. 4. 


FIG. 5.—THE NEW ROOF OVER THE OLD ONE. 


parison of Figs. 3 and 4 gives a fair 
idea of the most important changes 
and new work undertaken. 

One of the first features of the re- 
construction work to be taken up was 
the hydroelectric end. Although this 
part of the plant has now become the 


FIG. 7.—VIEW OF PARTLY COMPLETED 


PLANT FROM SOUTHWEST. 


minor one, as its capacity is but 600 
kilowatts, the water right makes a val- 
uable auxiliary to the plant. The mean 
available head varies from nine to 
seven feet. The wheel house was com- 
pletely rebuilt of solid concrete in 
1909 and there was installed one new 


sixty-two-inch water wheel, making a 
total of eight wheels bevel-geared to 
two line shafts. Direct-connected to 
shafts are four 
generators each developing 150 kilo- 
watts at 125 to 175 volts. 
ly supply the three-wire direct-current 
the 
gradually re- 


these direct-current 


These part- 


distribution system in center of 


the city; this has been 


— 


stricted to the area of the densest 
load. l 

The Rockford Water Power Com- 
pany, in which the Rockford Electric 
Company is heavily interested, built a 
new reinforced-concrete dam across 
the Rock River directly in front of 
the old wood crib dam. The new 
structure has a total length of 565 
feet, an average height of twelve feet 
and an average width at the base of 
sixteen feet. The work on the new 
dam was completed in the record time 
of four and one-half months between 
July and December, 1910. Both day 
and night shifts were employed and 
an assortment of electrically driven 
machines was made use of. The Roeck- 
ford Electric Company supplied cur- 
rent to three electric pumps, two der- 
rick hoists, a concrete mixer and an 
air compressor, as well as a large 
number of are lamps, all of which ma- 
terially facilitated the work. 

While the work on the river was 
proceeding, the rebuilding of the 
steam plant was also carried on with- 
out interruption. One of the first 
things done in this section of the plant 
was to extend the north end of the 
engine room and rebuild or strengthen 
parts of the other brick walls so as to 
provide a runway for an electric trav- 
eling crane and to carry a new trussed 
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and reinforeed-concrete roof. The 
walls were all carried higher and the 
new roof built over the old wooden 
one. as shown in Figs. 5 and 6. 
Aside from the two 550-volt direct- 
current railway generators, each con- 
nected to a cross-compound engine, 
every piece of machinery in the engine 
room had to be either bodily thrown 
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FIG. 6.—REMOVING OLD ROOF. 


out or had to be shifted about to a 
more suitable location. The work had 
to be done piecemeal and required the 
greatest ingenuity in order to prevent 
serious accidents or breakdowns of 
service. The full details of how these 
changes were made would fill several 


FIG, 8.—VIEW OF PARTLY COMPLETED 
PLANT FROM NORTHWEST. 


pages of this article and can therefore 
only be summarized. A comparison 
of Figs. 3 and 4 tells the story effec- 
tively. 

The main generating units ìn the 
new engine-room equipment are three 
horizontal Curtis turbo-generators. 
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One of these is a 2,500-kilowatt, twen- 
ty-five-cycle, three-phase, three-wire 
generator for the interurban service; 
another is a 2,500-kilowatt, sixty-cycle, 
three-phase, four-wire generator for 
commercial lighting and power ser- 
vice; the third is similar to the pre- 
ceding, but is of. 5,000-kilowatt rat- 
ing. The last unit is now being put 
in; the two others have been running 
for some. time. All these machines 
generate at 4,000 volts, which is used 
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To permit of ready interchange of 
load between the sixty-cycle and the 
twenty-five-cycle systems there is a 
750-kilowatt frequency-changer con- 
sisting of two synchronous machines, 
each of which can be operated as the 
generator or motor. 

Three motor-generator sets for de- 
veloping direct current for the Edison 
three-wire system or the railway sys- 
tem are being provided. Each of 


these consists of a 750-kilowatt, sixty- 
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motors of 200-horsepower each, three 
of these motors being direct-current to 
utilize the water power after midnight 
and the fourth alternating-current. 
The are machines supply 6-6-ampere 
constant current to 125 ares each. 
These four motor-generator sets there- 
fore have a total capacity of 1,000 
lights. 

For excitation there was installed a 
150-horsepower Westinghouse engine 
direct connected to two exciters, one 
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FIG. 9.— GENERAL VIEW IN ENGINE ROOM DURING LATTER PART OF RECONSTRUCTION PERIOD. 


directly for the seven sixty-cyele dis- 
tributing circuits going to all parts of 
the city except the relatively small 
direct-current area; the current from 
the twenty-five-cycle machine is step- 
ped up by three 1,000-kilowatt water- 
and oil-cooled transformers to 13,200 
volts for transmission to the imterur- 
ban railway substations. There are 
three of these high-tension lines, one 
going to Belvidere, another to Free- 
port, and the third to Beloit and Janes- 
ville. 


cycle synchronous motor direct-con- 
nected to two 275-volt direct-current 
generators, one on each end of the 
motor shaft. By connecting in series 
the two dynamos of each set, the 550- 
volt railway load can be supplied from 
these machines. 

The Brush are machines of the old 
plant were found to be excellently 
suited for use in the street-lighting 
circuits. They were therefore moved 
to the north end of the engine room 
and coupled up in pairs to four 


for the sixty-eycle and the other for 
the twenty-five-cyele generators, and 
synchronous motors. These are 125- 
volt machines. There is also a seventy- 
five-kilowatt motor-generator exciting 
set, besides provision for exciting from 
the three-wire direct-current system. 

In the old plant, the switchboard 
equipment. was scattered around in dif- 
ferent parts of the engine room, there 
being separate boards for the different 
classes of service. An entirely new 
equipment is being installed along the 
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west wall of the engine room, as shown 
in Fig. 4. Here a switchboard gallery. 
is being erected with oil-switch and 
high-tension compartments underneath 
on the main floor. This gallery com- 
mands a view of all the generating and 
converting machinery and from it all 
this electrical equipment and the out- 
going transmission and feeder lines are 
controlled, with the exception of the 
are circuits for street lighting, for 
which a separate board is provided 
directly east of the are machines. The 
entire switchboard is being equipped 
with the most nidderii indicating and 
recording instruments, remote-control 
switch-gear for the alternating-current 
circuits, regulating and protective de- 
vices, ete. | 

Before leaving the engine room it is 
necessary to refer to the condensing 
equipment for the steam prime movers. 
Each of the steam turbines has a sep- 
arate surface condenser of Alberger 
make. The condenser auxiliaries are 
simplified by the fact that cooling 
water is taken from above the dam 
and discharged from the condensers 
below the dam, thus practically secur- 
ing a syphon and requiring little power 
for the circulating pumps. The 
vacuum and circulating pumps are op- 
` erated by a single engine for each 
condenser. Each of the turbines is ar- 
ranged to exhaust into its condenser, 
into the district-heating system, or into 
the atmosphere. The two cross-com- 
pound engines for the railway service 
are each provided with a Bulkley baro- 
metric condenser. The exhaust from 
all the auxiliaries is used for feed- 
water heating. 

The rebuilding and enlargement of 
the boiler room was carried on at the 
same time as the reconstruction of the 
engine room. The walls were strength- 
ened so as to support a new steel truss 
and reinforced-concrete roof. An ad- 
dition was built to the south and this 
arranged so it can be further extended 
as additional boilers are required. 

The boiler equipment had consisted 
of nine water-tube boilers provided 
with under-feed stokers. The three 
oldest of these boilers were replaced 
one by one by Stirling boilers, each of 
500 horsepower and equipped with a 
superheater. Two additional Stirling 
boilers were mstalled. The six remain- 
ing Heine boilers were completely 
overhauled; each of these is now also 
rated at 500 horsepower. Each of the 
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eleven boilers was equipped with a 
Babcock & Wilson chain-gate mechan- 
ical stoker temporarily driven by 
stoker engines; motor drive will soon 
be installed for all stokers. | 

In the original plant, there was a 
great deal of manual handling of the 
coal both in unloading and firing. This 
has been entirely dispensed with. As 
shown in Fig. 7, there has been in- 
stalled a Jeffrey bridge crane of seven- 
ty-foot span, which has a bucket cap- 
able of taking up fifty-four cubic feet 
of coal at one grab and can easily 
handle sixty tons per hour. This 
bucket is operated by two fifty-two 
horsepower motors for hoisting. Sep- 
arate motors shift the bucket along 
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from a pit in the basement into the 
railroad cars. 

Two reinforced-conecreté stacks were 
built, each having a height of 225 feet; 
the internal diameter of the north 
stack is ten feet and of the south 
stack fourteen and one-half feet. Both 
stacks are lined throughout with radial 
fire-brick. They are designed for zero 
tension in a hundred-mile wind and 
are of substantially monolithie con- 
struction. Adjoining the stacks are 
two Webster feed-water heaters and 
four feed-water pumps. 

Throughout both the engine and 
boiler rooms new steam and water 
piping has been installed. All the 
steam piping is provided with steel 


FIG. 19..—SOUTHWESTERN PART OF ENGINE ROOM WITH PART OF SWITCHBOARD 
GALLERY IN VIEW. 


the bridge and move the bridge along 
the track. The coal is picked up from 
the cars on the tracks spanned by the 
crane and dumped through an opening 
in the roof into coal trunks or hop- 
pers of 500-tons capacity over the east 
end of the boiler room. From these 
hoppers it feeds through spouts to the 
stokers. A motor-driven crusher runs 
on rails over the roof and through this 
the larger sizes of coal are dumped 
before dropping to the coal trunks; 
thus any size of coal available on the 
market can be converted to screenings, 
for which the grates are adapted. The 
same crane is used for loading ashes 


fittings and valves and welded flanges. 
Four new headers were run between 
the engine and boiler rooms. As these 
pass over the open trackway between 
the two buildings, extra magnesia cov- 
ering was applied to these headers and 
they were further protected by an 
external sheathing of galvanized iron. 

The foregoing has probably given 
some idea of the magnitude and char- 
acter of the changes made in the Rock- 
ford plant in the last two years. Some 
conception of the difficulties encount- 
ered may be obtained from the accom- 
panying construction views. In the 
winter of 1909-1910 a large part of the 
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outside wall surface consisted of tarred 
paper. Nearly all the time a large 
number of temporary cables had to he 
strung between machines and switch- 
boards. But despite the generally 
torn-up condition of the plant during 
all these changes, it continued in active 
service without appreciable interrup- 
tion and without serious accidents. In 
fact, the load was steadily increasing, 
which made the problem the more dif- 
ficult, because before taking an old 
machine out of commission everything 
had to be in readiness to replace it by 
a new unit in the shortest possible 
time. 

Before closing a review of the 
changes in the Rockford power plant, 
it is necessary to refer briefly to the 


striking growth of the Rockford Elec- 


tric Company’s system which necessi- 
tated rebuilding of its station. When 
the company took possession of the 
property in May, 1908, there were 1,369 


consumers on the lines with a con- 


nected lighting load of 1,500 kilowatts 


and a connected motor load of 1,720 
horsepower. 


In less than two years 
these figures had doubled. During the 
last two years this growth has steadily 


‘continued, so that now there are 3600 


consumers, with a connected lighting 
load of about 6,500 kilowatts and a 


-connected motor load of some 5,500 


horsepower. Coincident with the rapid 


-development of the- residence and com- 


mercial lighting load and of the in- 
dustrial power load, there has been an 


almost phenomenal development of 


electric vehicle load, there being in 
Rockford, principally through the ef- 
forts of the central-station company, 
now no less than 155 electric automo- 
biles. There has been also a marked 
increase in electric heating and other 
electrical household applications, and 
in electrie signs, of which there are 


about 180 with over 12,000 incandes- 
-cent lamps. The railway load has stead- 


ily increased. While the street are 
lighting has not been increased great- 
ly, there has been developed a strong 
movement for ornamental street light- 
ing with tungsten clusters on Minneap- 


-Olis-type columns with four sixty-watt 


and one hundred-watt tungsten lamps 
in each cluster. With such a growth 
due to the adoption of the most pro- 
gressive methods of new-business get- 
ting it is not surprising to learn that 
the average annual load factor on the 


‚central station has risen to over fifty- 


one per cent. The wisdom of the man- 
agement in providing a modern station 
capable of still further enlargement is 
therefore apparent. For while the 
present rated prime mover capacity 
(11,650 kilowatts) provides the extra- 
ordinary generating capacity of one 
kilowatt for each four inhabitants, the 
time when even this will prove inade- 
quate is not difficult to foresee. 


The new dam was designed by D. 
W. Mead, of Madison, Wis., and the 
water-wheel house by M. B. Feldman, 
of New York. The engineering de- 
sign of the steam plant was made by 
Sargent & Lundy, of Chicago. The en- 
tire reconstruction was under the sup- 
ervision of F. H. Golding, manager of 
the Rockford Electric Company, to 
whom thanks are due for most of the 
data on which this article is based. 
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Anniversary Dinner to B. M. Downs. 


H. M. Brookfield and F. Brookfield, 
of the Brookfield Glass Company, gave 
a dinner to B. M. Downs, vice-presi- 
dent of the company, celebrating the 
twenty-fifth anniversary of his associ- 
ation with that company, at the Union 
League Club, New York City, Friday 
evening of last week. The occasion 
was a particularly enjoyable one, and 
was attended by about twenty-five gen- 
tlemen, all acquaintances of long stand- 
ing of the guest of honor. 


Judge T. M. Debevoise acted as 
toastmaster, after an excellent menu 
had been discussed, and the first re- 
marks of the evening were made by 
Frank Brookfield, secretary and treas- 
urer of the Brookfield Glass Company, 
who expressed the appreciation that he 
and his brother, and also their father 
when he was alive, had for Mr. Downs, 
who, a quarter of a century ago, be- 
came connected with the Brookfield 
glass-insulator interests. Mr. Brook- 
field's remarks were received with 
much enthusiasm. Afterwards nearly 
every one in the pleasant company was 
ealled upon, and remarks appreciative 
and joecularly critical were made for 
the benefit of the guest of honor, the 
electrical gentlemen present develop- 
ing into star orators in many instances. 


At the conclusion of this symposium, 
Mr. Downs, the guest of honor, spoke 
at some length, referring feelinely to 
the pleasant associations with the com- 
pany and its offieers, and then, in turn, 
replied to the various speakers who 
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had addressed their remarks to him 
during the evening. During the course 
of his remarks, Mr. Downs read a very 
complimentary and interesting tele- 
gram from Danicl C. Hemingray, of 
Covington, Ky., who expressed great 
regret at his inability to be present. 
Mr. Hemingray is the head of the Hem- 
ingray Glass Company. 

Among those present were: Frank 
Brookfield, secretary and treasurer, 
Brookfield Glass Company; R. G. Hem- 
ingray, president, Hemingray Glass 
Company; R. E. Gallaher, secretary, 
New York Insulated Wire Company ; 
W. L. Fort, Western Eleetrie Com- 
pany; R. B. Corey, president, R. B. 
Corey Company; E. W. Rockefellow, 
supply sales manager, Western Elec- 
trie Company; J. B. Olsen, secretary, 
Habirshaw Wire Company; F. F. 
Downs, treasurer and manager, United 
States Can Company, Cincinnati; W. 
Joerger, General Chemical Company ; 
W. S. Benedict, Benedict & Benedict; 
Herbert Sinclair, Star Porcelain Com- 
pany; T. L. Cuyler, assistant treasurer, 
Postal Telegraph-Cable Company; C. 
C. Hay, Ingersoll-Rand Company; A. 
H. Pease, president, Hart & Hegeman 
Manufacturing Company; A. T. Clark, 
secretary, American Circular Loom 
Company; Walter Cary, manager, 
Westinghouse Lamp Company; B. M. 
Downs, vice-president, Brokfield Glass 
Company; T. M. Debevoise, George W. 
Elhott, Clarence Winter and Charles 
W. Price. 

The menu was as follows: 

MENU 
Pamplemousses Glacées 
Tortue Verte au Clair 


Alose Désossée sur Planche 
Concombres 


Agneau de Printemps 
Petits Pois Nouveaux Pommes Chateau 


Sorbet Floride 


Pintades Roties, Gelée de Groseilles 


Coeurs de Laitues 


Glaces aux Fraises 
Petits Fours 


Café 


Perrier Jouet Brut 
Apollinaris 
— ee 


The Mid-State Independent Telephone 
Association. 
The Mid-State Independent Tele- 
phone Association was recently organ- 
ized at Geneva, N. Y., by owners and 
representatives of twenty-four inde- 
pendent telephone companies. The as- 
sociation has for an object the advance- 
ment of independent telephone inter- 
ests. 
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Missouri Electric, Gas, Street Railway and Water Works Association. 


The fitth annual convention of the 
Missouri Electric, Gas, Street Railway 
and Water Works Association was held 
at the Jefferson Hotel, St. Louis, Mo., 
April 13, 14 and 15. The meeting was 
decidedly successful from every stand- 
point; there was present a large per- 
centage of the membership of the asso- 
ciation, and the well arranged and in- 
teresting program of papers, inspection 
trips and entertainment features left 
nothing to be desired. 

The first session was called to order 
promptly at 10 a. m. on Monday morn- 
ing. Pres. R. J. Irvine then introduced 
Mayor Kreismann, of St. Louis, who ex- 
tended to the delegates a cordial greet- 
ing of weleome. He expressed the hope 
that the subjects considered by the as- 
sociation be of such nature as to benefit 
the public and officials, both state and 
municipal, as well as the utility com- 
panies, thus making for closer relation- 
ship between all concerned. 

President Irvine replied very briefly, 
lamenting the fact that his recent ill- 
ness prevented him from preparing a 
presidential address. The reading of 
the minutes of the last meeting was 
then taken up, this being followed by 
the election of new members. 

In connection with the latter a dis- 
eussion took place as to the advisabil- 
ity of admitting municipal plants to 
membership. In former years these 
plants were barred from the associa- 
tion. Supplementing a motion revers- 
ing this attitude, which was subse- 
quently carried, Alten S. Miller, presi- 
dent of the Union Electric Light & 
Power Company, St. Louis, said that 
the barring of municipal plants was in 
direct opposition to fundamental ob- 
jects of a state association—namely, 
those of co-operation and education. He 
said that such action would foster the 
impression that private plants were an- 
tagonistic towards the publie and mu- 
nicipalities and that the association's 
aim should be to prove the opposite. 

Minor business was then taken up, 
following which an adjournment was 
taken until the afternoon. 

MONDAY AFTERNOON. 

At the afternoon session a paper en- 

titled ‘‘Centrifugal Pumps’’ 


was pre- 
sented by W. H. Reeves. This paper, 


Fifth Annual Convention at St. Louis. 


which was illustrated by curves and 


diagrams, is presented herewith in ab- 
stract : 


CENTRIFUGAL PUMPS. 


The early portion of this paper is de- 
voted to a comprehensive review of the 
characteristics and development of the first 
centrifugal pumps. The conditions of de- 
sign and manufacture which obtained up 
tothe application of the electric motor 
to the centrifugal pump were described. 
Until that time development was confined 
to the single-stage pump but today greater 
efficiency and more satisfactory operation 
is inherent in practically all pumps of the 
centrifugal type. Explaining their charac- 
teristics of design Mr. Reeves said that 
while apparently they were very simple to 
the user, the manufacturer found many 
complex problems to solve. In connection 
with the subject of efficiency of pumps a 
government installation was cited where 
seventeen fifty-four-inch centrifugal pumps 
direct connected to constant-speed motors 
were installed, although their maximum effi- 
ciency was rated at seventy-eight per, cent 
as compared with an efficiency of eighty- 
five per cent guaranteed by a rival bidder. 
This condition was due to the fact that 
greater horsepower motors were required 
to operate the higher-efficiency pumps. Mr. 
Reeves said that in considering the efficien- 
cy of a pump all of its characteristics 
should be considered and rigid tests should 
be made at exact contract conditions. The 
paper considers lubrication of pumps, and 
goes into a detailed discussion of the most 
suitable material for construction, typical 
designs of the various parts, etc. In con- 
clusion, the method of operating centrifu- 
gal pumps as best suited to various condi- 
tions is taken up. For medium size plants 
the turbine-driven pump, which has some 
excellent features, was recommended for 
boiler-feed pumps. In steam stations oper- 
ating non-condensing these units have be- 
come very popular. In steam plants op- 
erating condensing the motor-driven cen- 
trifugal pump was advocated. 


The discussion was opened by H. B. 
Shaw, who asked if it was the custom 
of manufacturers to rate the capacity 
of pumps at their maximum efficiency. 
Mr. Reeves said that it was the practice 
and that the greatest efficiency ought to 
oceur at the normal rating for which 
the pump is sold. 

In reply to a question by H. H. 
Humphrey as to what development has 
heen made in the use of multi-stage tur- 
bine-driven deep-well pumps, Mr. 
Reeves said that thev have not been en- 
tirely successful. As a rule the wells 
are very small in diameter, which 
would limit the diameter of the im- 
pellers to a very few inches. Conse- 
quently the rotary speed would have 
to be verv high. Exact alinement for 
these high speeds, also, could not be 
properly maintained on account of the 
long drive shafts which would be re- 
quired. 


pounds. 


Professor Shaw spoke of attempts to 
make the electric motor not constant 
speed, but variable, so as to give 
uniform pressure on different loads and 
different number of gallons per minute, 
and then to have an absolute limit. He 
spoke of some installations in build- 
ings where elaborate electrical control 
systems are provided which virtually 
accomplished the stopping of the pump 
and having it always ready for opera- 
tion. 

In reply to a question asked by John 
Hunter as to the number cf stages re- 
quired for 200 to 250 pounds, Mr. 
Reeves said that boiler-feed pumps usu- 
ally run about fifty pounds per stage 
so that a pump running at from 200 to 
250 pounds would be a close decision 
hetween four and five stages, depend- 
ing on the speed limitations of the tur- 
bine. : 

Professor Shaw asked if there was 
any accepted method of using one 
pump for an ordinary pressure of sixty 
pounds and a fire pressure of 120 
He cited a case where one 
pump is driven from a line shaft and is 
so arranged that changing the speed of 
the shaft raises the pressure. 

Mr. Reeves replied that the head 
varies as the square of the speed so 
that very slight variation will give 
quite a wide range in the head with the 
capacity remaining normal. This 
method limits the motors to variable- 
speed direct-current machines. 

The next paper to be presented was 
entitled, ‘‘Lubrication.’’ Owing to a 
mistake in the printing of the program, 
H. B. Shaw was given as the author in- 
stead of A. E. Flowers, of the Univer- 
sity of Missouri. An abstract of Pro- 
fessor Flowers’s paper is given here- 
with. 

LUBRICATION. 


The engineering experimental station of 
the University of Missouri has for some 
time been carrying on elaborate experiments 
relative to lubrication and Professor Flow- 
ers’ paper was a preliminary report on this 
work, which when completed will be pub- 
lished in bulletin form. The author intro- 
duces the subject with an exhaustive com- 
mentary on the various classes of lubri- 
cants, the causes and effects of good and 
poor lubrication and the value of determin- 
ing exactly what can be expected from 
the various methods of applying lubrication. 
It is absolutely essential to have surfaces 
well lubricated for the purpose of reducing 
wear, energy loss and temperature rise. 
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There are two different classes of service 
which are all important in a consideration 
of lubrication, namely bearings and steam 
cylinders. The characteristics of each of 
these two classes were fully explained by 
Professor Flowers. By means of charts 
which were exhibited the two forms of ap- 
paratus employed at the University were 
described. In both the apparatus for mak- 
ing tests on bearing lubrication and cylin- 
der lubrication an electric motor is em- 
ployed for driving the shaft and piston. In 
both cases the motor losses are subtracted 
from the motor input which gives the net 
input. From this the mean effective pres- 
sure required to drive the cylinder is ob- 
tained and the friction coefficient calcu- 
lated. A test on a bearing 3.25 inches in 
diameter by nine inches long was conduct- 
ed in which the shaft operated at a speed 
of 700 revolutions per minute with a total 
load of 176 pounds. Temperature readings 
taken at different runs averaged 35.6 de- 
&rees; current consumption averaged from 
2.2 to 2.27 amperes; the motor loss aver- 
aged 0.57 amperes giving an average net 
imput of from 1.63 to 1.70 amperes. The 
friction coefficient corresponding to these 
readings averaged 0.02475. Three similar 
tests were carried on with the steam cylin- 
der; one without steam in the cylinder, one 
with steam at atmospheric pressure and 
One with high-pressure steam. The genera] 
observation of these cylinder tests was that 
in cylinders, friction loss increases with in- 
crease in pressure in the steam. In con- 
clusion Professor Flowers said that for ev- 
ery lubrication there is a set of working 
conditions under Which the results found 
may be obtained. 


In the discussion, P. E. Bertrand 
asked whether in making practical tests 
of lubricants, it is trustworthy to sim- 


ply depend upon the temperature rise 


with the various lubricants—would it 
indicate the amount of power that is 
transformed from friction into heat. 

Professor Flowers replied that the 
great difficulty is that you do not have 
constant room temperature to begin 
with. If you start with a certain room 
temperature and get a certain rise you 
will get a different rise if you start 
from a different room temperature. Ab- 
solutely constant room temperature is 
necessary for a test of that kind. 

Alten S. Miller asked if any compar- 
ison of tests had been made between 
the apparatus described by Professor 
Flowers and the Thurston lubrication 
tester. Also whether the friction of the 
piston nearest the driving motor, which 
acts as a cross-head had heen figured. 

Professor Flowers briefly describes 
the Thurston apparatus, pointing out 
that it was excellent for testing bear- 
ing friction. He said with this appa- 
ratus a certain clearance for any good 
oil may be determined definitely but 
it does not determine a definite clear- 
ance for all oils. He recommended the 
Thurston apparatus particularly for 
railroad lubrication tests. In regard 
to the cross-head effect Professor Flow- 


ers said that he did figure it and his 


results show a difference of approxi- 
mately six per cent. 

Speaking of lubrication of cylinders 
when superheated steam is used, Mr. 
Miller said that the-oil does not seem 
to adhere to the walls of the cylinder 
as it does with saturated steam and he 
asked if any tests had been made with 
different temperatures of superheat. 
Professor Flowers said that tests were 
now being prepared in this connection. 

H. H. Humphrey briefly outlined an 
experiment he had carried out a num- 
ber of years ago which comprised a 
test on bearing lubrication when an 
electric current was passing through 
the bearing. 

P. A. Bertrand asked why certain 
materials are considered especially 
good for bearings and others are not, 
if it is true, as stated, that the surface 
of the bearing does not affect the fric- 
tion if there is a sufficient film of oil 
between the moving and stationary 
parts. Professor Flowers said that in 
starting before the oil has spread whol- 
ly over the surface the metal surfaces 
are actually in contact and a certain 
amount of wear takes place; therefore 
good material is essential under those 
conditions of lubricating. 

C. L. Clary said that he concludes 
from the experiments made by Profes- 
sor Flowers that the splash system of 
lubrication is the most preferable. 

Following this discussion, Judge 
Daniel D. Taylor, of St. Louis, deliv- 
ered an extemporaneous address on the 
subject of ‘‘Liability Insurance for 
Publie Service Corporations.”’ Judge 
Taylor spoke of the high cost of in- 
Surance and outlined a plan that has 
already been started whereby an in- 
ter-insurance association, composed of 
St. Louis men will greatly reduce the 
prevailing cost of all subscribers to the 
plan. Each subscriber authorizes an 
agent to exchange indemnity on its be- 
half with other subscribers and the lia- 
bility of each is kept individual. The 
plan contemplates that the insurance 
shall go only from one subscriber to 
another and any profits that are made 
belong to the subscribers. The ex- 
change, or agents, will be under the 
control of an advisory board. Judge 
Taylor likened this plan to mutual in- 
surance except that there is no common 
fund against liability risks but the lia- 
bility of each subscriber is limited by 
the amount of his deposit. Judge Tay- 
lor said that the plan is new for pub. 
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lic utility companies, but has been used 
for many years by laundrymen, lum- 
bermen and others with excellent re- 
sults. | 

FRIDAY MORNING SESSION. 

The first paper at the session on Fri- 
day morning was entitled, ‘‘Illuminat- 
ing Engineering,’’ and was presented 
by J. H. McGlensey, illuminating engi- 
neer of the Union Electric Company of 
St. Louis. 


ILLU MINATING ENGINEERING, 


This paper was particularly comprehen- 
sive in scope, comprising a discussion of 
the underlying principles of illuminating 
engineering from the central-station stand- 
point; definitions of al] terms encountered 
and suggestions and recommendations for 
typical and unusual installations with ex- 
hibits of practically all types of reflectors, 
curves of efficiency. and lantern slides of 
typical installations. Mr. McGlensey said 
that light is a quality; illumination the phe- 
nomenon produced by light and illuminating 
engineering the science of Properly distrib- 
uting illumination. He defined the terms: 
foot-candle, lumens, flux, law of inverse 
Square and coefficient of reflection and in 
connection with the latter exhibited a chart 
giving the coefficient of reflection for prac- 
tically every color and tint of interior dec- 
oration. Speaking of frosted versus clear- 
globe incandescent lamps, Mr. McGlensey 
urged the use of the full-frosted lamp in 
every case, equipped with proper reflectors. 
In connection with this a practical dem- 
onstration was made of all standard types 
of reflectors. Two lamps were hung in 
two darkened cabinets and by applying the 
different reflectors the varying results could 
be observed. This demonstration was sup- 
plemented with lantern slides of curves 
showing the distributing qualities of each 
type. Recommendations were made for 


McGlensey spoke briefly of store and office 
lighting, recommending clusters of 100-watt 
tungsten lamps, with proper reflectors, sug- 
pended near the ceiling. Indirect lighting 
was considered and views shown of ap- 
proved installations. 


Messrs. Bertrand and Gleeson dis- 
cussed this paper briefly. Mr. Bertrand 
emphasized the importance of the idea 
that central stations should sell light 
rather than current. He spoke of store- 
window lighting and said that in Jef- 
ferson City no customer is allowed to 
illuminate his window with a single 
light source for the reason that it was 
Sure to cause shadow. Another point 
recommended by Mr. Bertrand was 
an odd number of lamps, particu- 
larly in a small store, so that the al- 
ternate lamps can be placed on separ- 
ate switches. He also advocates the 
placing of lamps near the four corners 
of a room. 

Mr. Gleeson urged that the curves 
showing the comparative distribution 
about a clear and frosted lamp he re- 
produced and distributed to lighting 
solicitors to aid in better illumination, 

The next paper was entitled ‘‘The 
Electric Vehicle,” and was presented 


So 
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by Herman Spoehrer, of St. Louis. An 
abstract of this paper is given here- 
with. 


THE ELECTRIC VEHICLE. 


The author directed attention to the 
enormous field of motor-driven vehicles of 
all kinds, stating that the sales for the 
past year amounted to $250,000,000. Many 
are pleasure vehicles, but the field of the 
commercial vehicle is enormous and has 
grown to its status in only a few years 
of development. In 1907 there were in 
‘St. Louis only eighteen electric cars, not 
giving very satisfactory service, but to- 
day that city has between 400 and 500 elec- 
tric vehicles giving the best of service to 
the users. Mr. Spoehrer stated that his 
company was the pioneer in the develop- 
ment of central-station automobile load. 
and that in carrying out its policy of 
growth, it maintained at present eleven 
garages caring for electric vehicles. The 
revenue of three of these charging stations 
amounted to an average of $5,000 each per 
annum. In the case of central stations 
building up a vehicle load too much care 
can not be exercised in properly selecting 
the vehicles for certain classes of work, both 
as to capacity and type. The importance of 
satisfying perfectly those first to use electric 
vehicles is paramount. Quoting from P. D. 
Wagoner on the subject of central-station 
profit the author remarked: “There is no 
energy-consuming device that approaches 
the potential possibility as a curative of 
not only the daily load factor, but the year- 
ly load factor, possessed by the electric 
vehicle, particularly the commercial vehicle, 
which has a duty to perform six days a 
week and every week in the year.” This re- 
mark was enforced by a short table showing 
how the income from a vehicle compared 
with the income from lamps, flatirons, etc. 


Following this paper lantern slides 
of the various types of electric pleasure 
vehicles were shown. There was no 
discussion. 

‘(Ornamental Street Lighting,” by 
N. J. Cunningham, was the next paper 
presented. 


ORNAMENTAL STREET LIGHTING. 


This paper discusses very ably how a 
street, building and interior appearance of 
a store affects business and the value of 
ornamental street lighting in this connec- 
tion. The increased sign, window and 
store-lighting business which invariably 
tollows ornamental street-light installations 
was cited as one strong argument for cen- 
tral-station activity in this direction, in ad- 
dition to the revenue from current for such 
installations. Also one installation of orna- 
mental street lighting brings on others. 
Much depends on the manner in which this 
business is secured and Mr. Cunningham 
referred briefly to various methods which 
have been successfully employed. It is bad 
policy to have the public reason that a cen- 
tral station is advocating ornamental street 
light simply to increase its profits. It 1s 
therefore advisable to have civic associa- 
tions, business clubs, real estate men or 
others handle the business, the central sta- 
tion acting only in an advisory capacity. 
The paper states that by recounting the 
advantages of ornamental instaliations. such 
as increased value of property, greater 
business, city advertising. etc., In an im- 
partial manner the central station need not 
take the initiative, except in extreme cases. 
The paper is concluded with detailed in- 
formation relative to the street lighting in- 
stallation in Springfield. Cost data „are 
given on the various types of posts; rates. 
cleaning inspection, etc., are brietiyv referred 
to. 
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H. B. Shaw opened the discussion, 
asking whether the series or multiple 
system has been employed in Spring- 
field and how the lamps are controlled. 
Mr. Cunningham said that at present 
all lamps were in multiple but a change 
to the series system was contemplated 
on account of the greater durability of 
the series lamp. There is one switch 
for each block in Springfield. In re- 
ply to a question by Prof. Shaw as to 
the relative merits between the lumi- 
nous are and tungsten installations, Mr. 
Cunningham said the tungsten lamp 
was preferred in smaller towns on ac- 
count of the greater ornamentation pos- 
sible. 

O. H. Caldwell said that the only 
large series installation he has heard of 
is in Gary, Ind. He spoke of the meth- 
od adopted in Toledo, for connecting 
the ornamental installation to the city 
are circuit. 

P. A. Bertrand spoke of the higher 
cost of series installations as compared 
with multiple, on account of more ex- 
pensive sockets and lead-covered cable 
being more expensive on account of car- 
rying a higher voltage. He also said 
that putting an ornamental svstem 
underground would be likely to start 
agitation in regard to putting the 
whole system underground. 

J. G. Harsh asked whether the cost 
of renewals is greater when tungsten 
brackets are attached to trolley poles. 
Mr. Cunningham said that at first the 
breakage was greater but with the new 
tungsten lamps it has been greatly re- 


. duced. 


C. L. Clary spoke of arranging the 
lamps in series multiple thus combin- 
ing the advantages of series lamps at 
the same time having low-tension wires. 

AFTERNOON SESSION. 

At the afternoon session the paper 
by H. C. Kimbrough, entitled, ‘‘Dis- 
trict Steam Heating.” was presented 
first. An abstract of this paper is giv- 
en herewith. 


DISTRICT STEAM HEATING. 


This paper opens with a discussion of 
the importance of a public utility and the 
relation it bears to the community. The 
author states that in furtherance of a util- 
ity company’s policy to contribute to the 
public’s welfare, steam heating should be 
included in the commodities supplied. An 
exhaustive discussion is given as to the 
advantages of district steam heating, both 
to the consumer and to the central station. 
A few of the more important ones mentioned 
are: reduction of fire risk, notrouble, more 
satisfactory service, heat always instantly 
available during heating season, increased 
value of property, all for the consumer: and, 
increased revenue, greater value to a com- 
munity, prevention of invasion of isolated 
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plants, no additional equipment, etc., to the 
central station. A number of noteworthy 
steam heating plants are described and the 
expenses and profits given. Complete cost 
was also given for various classes of in- 


stallations and the possible returns on the 
investment calculated. 


Professor Shaw opened the discus- 
sion. He calculated, from the figures 
presented, that without steam heating 
a particular plant obtained one kilo- 
watt-hour from sixteen pounds of coal 
and after steam heating was inaugurat- 
ed, from seven pounds. 

H. H. Humphrey asked of the rela- 
tive investment between the steam- 
heating part of an equipment and the 
original electric equipment. Mr. Kim- 
brough said that it depends principally 
on the location of the plant from the 
business—or the amount of mains nec- 
essary. 

Professor Shaw asked if comparisons 
had been made between total first cost 
of equipment for heating with live and 
with exhaust steam. Mr. Kimbrough 
replied that no definite comparison has 
been made but that all preliminary es- 
timates are made on live steam mains 
which are of sufficient size to accom- 
modate exhaust steam. : 

In reply to a question of President 
Irvine as to what has been done ia 
towns of from 6,000 to 12,000 popula- 
tion, Mr. Kimbrough said that the 
greater per cent of all steam-heating 
business has been in towns of less than - 
30,000. 

Professor Shaw expressed the opinion 
that high-pressure steam could be dis- 
tributed more economically than ex- 
haust steam and then supplied to the 
customers through reducing valves. 

The next paper, entitled ‘‘Coal and 
Water Gas,’’ was presented by P. A. 
Bertrand. It discussed the relative 
merits of coal and water gas, deserib- 
ing the features of manufacturing each 
and a comparison of their advantages. 
The paper was discussed by Messrs. 
Miller, Evans, Barnard, Murray, Lowe, 
Pulk and MeArthur. 


SATURDAY SESSION. 


The concluding session on Saturday 
morning was given over to an executive 
session at which admendments to the 
constitution were made and the officers 
for the ensuing year elected. It was 
also decided to hold the next annual 
convention at Joplin, Mo. The follow- 
ing are the officers declared elected: F. 
E. Murray, Louisiana, president; P. A. 
Bertrand, Jefferson City, first vice- 
president; J. G. Harsh. Joplin, seeond 
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vice-president; C. L. Clary, Sikeston, 
third vice-president, and N. J. Cunning- 


_ ham, Springfield, secretary-treasurer. 


On Thursday evening the manufac- 
turers and St. Louis League of Elec- 
trical Interests tendered to the dele- 
gates a banquet, the feature of which 
was the stereopticon lecture on illumi- 
nation and street lighting by W. D’A. 
Ryan, of the General Electric Company. 
By means of over 250 views Mr. Ryan 
described the development of illumina- 
tion from its inception to the present 
time. All types of illuminants were il- 
lustrated in chronological order and 
many interesting typical and unique 
lighting installations shown. 

On Friday afternoon the delegates 
were taken through the plant of the 
Laclede Gas Light Company and had an 
opportunity to view the new retorts 
recently installed there. In the even- 
ing the Sons of Jove held a successful 
rejuvenation, a large class being ini- 
tiated. 

Saturday afternoon a trip was made 
to the Ashley Street station of the 
Union Electric Light & Power Company 
where lunch was served and later the 
city water works and filtration plant 
was visited. A theater party on Sat- 
urday concluded the program. 

————_—+--¢—_____ 
Trains De Luxe for Electric Railway. 

The Illinois Traction System will 
shortly place in operation two-car 
trains composed of motor car and trail- 
er which will equal in every respect 
the parlor-car trains on the steam rail- 
roads. | 

The motor car will be of the library- 
buffet type and the trailer of the ob- 
servation-parlor-car type. Both cars 
will conform to the latest practice in 
car building. An extra fare will be 
charged on all of these trains. The 
cars are being built in the shops of the 
St. Louis Car Company, St. Louis, Mo. 

——_»--e—_____— 
Merger Bill Vetoed. 

Governor Aldrich of Nebraska has 
vetoed the Minor bill, which authorized 
a merger between the Bell and Inde- 
pendent telephone companies of the 
state. The governor contended that 


such a bill would stop competition. 
—————++-¢—______ 
A bill has been introduced into the 


Pennsylvania senate providing that all 
Wwater-power companies furnishing 
power for manufacturing or other pur- 
poses, should also supply power to the 
publie. 


HYSTERESIS LOSSES IN SHEET 
STEEL. 


MONTHLY MEETING OF THE AMERICAN IN- 
STITUTE OF ELECTRICAL ENGINEERS. 


The two-hundred-and-sixty-first meet- 
ing of the American Institute of Elec- 
trical Engineers was held at the Engi- 
neering Societies Building, New York 
City, Friday . evening, April 14, with 


` President D. C. Jackson in the chair. 


Attention was called to the meeting of 
the International Electrotechnical Com- 
mission which will be held in Turin, 
Italy, simultaneously with the Electri- 
cal Congress. It was requested that all 
members and associates of the Institute 
who contemplate attending this Con- 
gress should communicate with the sec- 
retary of the Institute. 

The first paper of the evening was 
entitled ‘‘Effect of Temperature upon 
Hysteresis Losses in Sheet Steel.” by 
Maleolm MacLaren. 


EFFECT OF TEMPERATURE UPON 
HYSTERESIS. 


Hysteresis measurements were made at 
temperatures between twenty-four centi- 
grade and the transformation point (about 
780 degrees) by a wattmeter method, read- 
ings being taken at both twenty-five and 
sixty cycles in order to eliminate the eddy- 
current loss. The range of flux density 
used was 6,000 to 14,000 gausses. Samples 
were in the form of rings 2.54 centimeters 
wide with a mean diameter of 27.0 centi- 
meters. The thickness was about 0.04 cen- 
timeter. Commercial armature steel and 
high-silicon transformer steel were used. 
The heating was done in an electric fur- 
nace, the temperature being measured with 
thermo-couples. The wave form of the al- 
ternator used was approximately sinusoidal 
and precautions were taken to avoid dis- 
tortion. The «hysteresis loss with both 
materials decreased slowly at first with in- 
creasing temperature, but the rate of change 
increased more rapidly at higher tempera- 
tures. It became zero at about 780 de- 
grees. The exponent representing the vari- 
ation of hysteresis with flux density was 
found to vary between 1.56 and 1.61, the 
lower values usually applying to the higher 
temperatures. Throughout a large part of 
the range covered the values were close to 
1.6. Check measurements were made by a 
ballistic-galvanometer method on the arma- 
ture steel and the maximum discrepancy 
found was about seven per cent. 


A paper was then read by L. T. Rob- 
inson, entitled ‘‘Commercial Testing of 
Sheet Iron for Hysteresis Loss.’’ 


COMMERCIAL HYSTERESIS TESTING. 


This paper is a description of the methods 
carried out in the testing laboratory of the 
General Electric Company at Schenectady. 
These methods are discussed in the light 
of the practical requirements of makers 
and users of sheets under shop conditions. 
The requirements are: (1) the accuracy 
should be as great as that due to sampling 
the material; (2) dimensions, weight and 
treatment of sample should be such that the 
results represents the true average: (3) 
samples should preferably be uniform with 
those used by others; (4) the methods 
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should be quick and inexpensive; (5) the 
services of experts or special delicate in- 
struments should not be required. These 
conditions cannot be completely met, but 
two desirable forms of apparatus are de- 
scribed. The first uses a one-pound sample 
made up of strips 10 by 0.5 inches. These 
are used in a straight solenoid forming an 
open magnetic circuit. The voltage is 
measured by a secondary coil around the 
center of the specimen and is adjusted until 
its value is such that the actual loss in 
the entire specimen is the same as it would 
be with the nominal flux density uniform 
throughout the material. The wattmeter 
method of measurement is used at a fre- 
quency of ten cycles. The eddy-current loss 
is determined once for all for a particular 
grade of iron by running at other frequen- 
cies and a constant correction for this is 
made to the total measured loss. In addi- 
tion to the voltmeter coil, the solenoid car- 
ries a magnetizing winding and an addi- 
tional secondary which is connected to the 
potential circuit of the wattmeter. A liquid 
tachometer is used to observe speed and 
this and the reading scales of the watt- 
meter and voltmeter are arranged to be 
convenient to a single observer. The 
proper voltage to be used is determined by 
weighing the sample in a special balance 
graduated to give the voltage directly. 

The second method uses samples three by 
fifty centimeters, weighing ten kilograms, 
and the arrangement is a slight modifica- 
tion of the Epstein apparatus. Readings 
are taken at sixty cycles and a sine wave is 
used. Some results are also given of tests 
made upon rings by both the ballistic 
method and the wattmeter method, the two 
showing good agreement. All samples are 
annealed after cutting and before testing. 
If this were not done the disadvantage of 
the small samples would be very great. 
Tests are usually carried on at a flux den- 
sity of 10,000 gausses. The first method 
is considered to give a result correct with- 
in five per cent for the actual hysteresis, 
and the second method would give a total 
loss correct to two per cent. The accuracy 
obtainable with either arrangement is be- 
lieved to be within the limits of the ability 
of manufacturers to produce uniform 
sheets. The accuracy of sampling with a 
ten-kilogram sample is within four per cent 
and with the one-pound sample within ten 
per cent. The expense of testing with the 
Epstein method, including cost of mate- 
rial, is ten or twenty times that of the first 
method. The first method is suited to cases 
where a large number of tests at low cost 
are required. Where the tests are less nu- 
merous the Epstein apparatus is more sat- 
isfactory, and on account of its good fea- 
tures should be regarded as standard. 
While the method used at the Bureau of 
Standards is more accurate, it is not con- 
sidered suited. to shop use, but rather to 
accurate research work. 


The discussion was opened by Clay- 
ton H. Sharp, who asked why iron wire 
had been used for the winding and sug- 
gested that it might influence the meas- 
ured losses. He suggested that the 
agreement of Professor MacLaren’s re- 
sults with the ballistic and wattmeter 
methods was not sufficiently close. He 
then discussed some of the other meth- . 
ods and apparatus for magnetic testing 
and some of the difficulties which are 
met in this work. The long-period 
d’Arsonval galvanometer has greatly 
simplified ballistie work. He has not 
found either the Picou or the Koepsel 
apparatus very satisfactory. In prae- 
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tical work not only hysteresis loss but 
the eddy-current loss should be known 
so that the wattmeter method of meas- 
urement was the most satisfactory, and 
should be made at a definite tempera- 
ture which should be controlled and 
stated, and a standard temperature 
should be adopted for expressing re- 
sults. He called attention to the varia- 
tion of loss with wave form and that 
the form-factor should be determined 
in a secondary winding. The different 


pieces of the test materials should be. 


carefully insulated. The exact method 
of building a magnetic circuit is not 
important, but good joints at the cor- 
ners improve the power-factor. The 
selection of a sample seems to be the 
most difficult question in connection 
with magnetic testing. With small 
samples doubt enters as to their rep- 
resentative quality. Considerable trou- 
ble is experienced in the testing labor- 
atory from the fact that different sam- 
ples are sent in in different form and 
it would be very convenient if a stand- 
ard size of specimen could be adopted. 

E. F. Northrup considered that iron 
measurements should be made from the 
commercial viewpoint since they are 
principally of commercial interest and 
laboratory precision is of small impor- 
tance. Since conductivity decreases 
with higher temperatures it should be 
expected that the eddy losses would de- 
crease also, but the figures given by 
Professor MacLaren do not bear this 
out. Since both eddy losses and hys- 
teresis decrease with increasing tem- 
perature, these might outweigh the de- 
creased copper losses and make a high- 
er efficiency attainable in transformers 
when run hot. Experiments on the 
recalescence point in steels have shown 
a decided difference in the point found 
with increasing and decreasing tem- 
peratures. It is surprising that the 
same difference is not shown in the 
magnetic measurements. He thought a 
ballistic method of measurement could 
be made more rapid, more accurate and 
require fewer observers by making it 
partly automatic, using recording in- 
struments. Progress in iron measure- 
ments should follow the line of seeking 
greater rapidity and using automatic 
processes. 

J. A. Capp described some of the 
experiences of the General Electric 
Company in using Mr. Robinson’s first 
method during the last ten years. In 
purchasing steel it had been found best 
to give only chemical specifications 
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based on the best magnetic results ob- 
tained from a wide variety of material, 
since the heat treatment has a very 
great influence upon the quality. The 
best heat treatment was found by a 
large number of experiments and in 
the regular process of annealing the 
regularity and sufficiency of the an- 
nealing treatment is determined by 
samples distributed throughout the 
heating pot. Magnetic tests are used 
to supplement the pyrometers in check- 
ing the temperatures in the annealing 
furnace. When samples from a par- 
ticular part of the annealing oven show 
poor quality, the punchings in that part 
are sent back for re-annealing. When 
specific designs require especially good 
material it is selected from regular 
stock through the testing of such sam- 
ples, since the usual specifications are 
based upon the maximum loss and 
much of the material lies considerably 
below this. The extensive use which is 
made of this method of testing is pos- 
sible only by reason of the speed which 
may be obtained and the small quan- 
tity of material required. In the regu- 
lar work of this company 600 samples 
per week are tested on the average. 
This involves 26,000 strips, and it is 
done by two men. 

L. W. Chubb criticised the use of 
iron wire for windings in Professor 
MacLaren’s work and thought they 
would introduce error. Since the ex- 
citing current is high when the per- 
meability becomes low, there would 
probably be distortion of the wave 
form at the high temperatures and this 
would decrease the apparent hysteresis. 
This would be intensified by the in- 
crease of resistance on the windings. 
In the Westinghouse laboratory a mod- 
ified Epstein method is used with strips 
15.5 inches long and 1.19 inches wide. 
About fifteen pounds of material is 
used without annealing. Results are 
found to be in good agreement with 
measurements made by the regular Ep- 
stein method. Voltmeter and watt- 
meter connections are made directly. to 
the magnetizing winding, the errors 
thereby introduced being negligible. 
The copper loss in the primary wind- 
ing is partially compensated by the 
error due to leakage of flux at the cor- 
ners. Regarding the agreement be- 
tween ballistic and wattmeter tests he 
pointed out that the ballistic results 
have usually been found lower and 
should be lower than the wattmeter re- 
sults, due to the fact that the eddy cur- 
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rents produce a skin effect with the 
magnetic flux. He considered Mr. Rob- 
inson’s method of clamping the cər- 
ners excellent. 

R. B. Treat said that testing by 
means of the one-pound sample is eco- 
nomical only for sheet makers or users 
who require many tests per week. The 
ten-kilogram apparatus is the more 
economical for infrequent tests, be- 
eause of the use of commercial instru- 
ments which are returnable to the mak- 
ers for repairs and good results can be 
gotten by the average operator. The 
one-pound apparatus requires the main- 
tenance in usable condition of infre- 
quently used special instruments, a 
thing very annoying and expensive. 
The high cost of material in the ten- 
kilogram samples is a disadvantage, 
but is to be preferred to the special in- 
struments of the one-pound apparatus. 
Users of steel find it necessary to check 
the quality of incoming material with 
the supplier’s guarantee. These sam- 
ples should be sheared but unannealed, 
unless there is an agreement with the 
supplier that he will accept annealed 
tests. Some so-called annealing is 
ruinous to the material. Users of steel 
require also to know the properties of 
the material when incorporated in the 
finished apparatus. For this informa- 
tion the samples may be either sheared 
or punched, but should receive an an- 
nealing identical to the usual manu- 
facturing process. The effect of cut- 
ting is small in a sheared sample, but 
may be very large in a punched sam- 
ple. Samples can be japanned or 
shellac-coated at a very small cost, 
so it is advisable to do this and 
thus minimize the effect of pins on 
the edges. Japanning increases the 
weight of the sample about 0.5 per cent, 
dependent upon the thickness of the 
coat. Annealing under some conditions 
increases the weight about 0.2 per cent. 
The cross-section of the sample should 
be calculated from the weight and the 
longest dimension, for it is very un- 
reliable to micrometer individual 
sheets. Areas determined by weight, 
and that by linear dimensions, may dif- 
fer by ten per cent. 

W. J. Wooldridge called attention 
to the relation between permeability 
and temperature. For low flux den- 


sities the permeability increases 
until near the recalescence point, 
and then drops suddenly, where- 


as at high flux densities there is a grad- 
ua] decrease from ordinary tempera- 
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tures up. It therefore seems doubtful 
as to whether there is any general re- 
lation between hysteresis loss and per- 
meability. The values of hysteresis in 
silicon-steel found by Professor Mac- 
Laren do not seem to follow the law of 
the 1.6 power. Eddy-current loss does 
not follow the theoretical relation to 


specific resistance. In ordinary iron, 


under common conditions, the eddy 
loss is about one-third of the total. In 
silicon steel with four times the speci- 
fic resistance, the eddy loss is only re- 
duced to about twenty per cent. 

Andrew Pinkerton, speaking for one 
of the steel makers, thought it would 
be desirable to have some definite 
standard to work to in test. 

W. R. Whitney found it desirable in 
the research laboratory to use small 
samples. The Ewing hysteresis tester 
had not given satisfactory results, and 
a one-pound sample had been found 
most convenient. 

C. J. Fechheimer said that the meth- 
ods which had been described were ap- 
plicable principally to transformers, 
but the constants found in this way 
could not be used in designing dyna- 
mos or motors where there are heavy 
pulsations of flux in the teeth and the 
distribution of flux is not uniform. 
The actual losses are found from two 
to five times as great as determined in 
such tests. Although silicon-steel has 
a lower eddy-current loss and a slight- 
ly lower hysteresis loss than common 
steel, it does not give any better re- 
sults in the cores of generators and 
motors, as has been determined by ac- 
tually building four machines of this 
kind. This result has not been ac- 
counted for. Contrary to usual ideas, 
total core losses are found proportion- 
al to a power of the flux density, vary- 
ing from 1.9 to 2.2, and to the 1.20 
power of the frequency. This, also, 
has not been accounted for. 

C. A. Adams pointed out the discre- 
pancy between Professor MacLaren’s 
results of 1.6 for the exponent for hys- 
teresis in silicon-steel and the value 
found by W. J. Wooldridge, and given 
in the paper read at the Schenectady 
convention (see ELECTRICAL REVIEW 
AND WESTERN ELECTRICIAN for Febru- 
ary 25, 1911). The latter’s values 
went as high as 3.25. 

W. S. Franklin called attention to 
the desirability of making a distinc- 
tion between errors of measurement 
and errors due to variations in the ma- 
terial. 


Malcolm MacLaren then replied to 
some of the points raised, stating that 
iron wire was used as a matter of con- 
venience, since copper was unsuited to 
the high temperatures used. No. 16 
wire was used. He pointed out that 
in machinery the eddy-currents would 
not follow the change of conductivity 
of the material owing to the variable 
resistance of the oxide between the 
plates and the circulation of currents 
from plate to plate. 

L. T. Robinson then closed the dis- 
cussion, pointing out that most observ- 
ers had not found the hysteresis pro- 
portional to the 1.6 power of flux den- 
sity. Eddy-current losses also do not 
follow the law usually assumed, but it 
is necessary to make some such as- 
sumptions in order to make any prog- 
ress. 

— eo 
The Congress of Technology. 

The Congress of Technology which 
met in Boston April 10 and 11 in cele- 
bration of the semi-centennial of the 
signing of the charter of the Massachu- 
setts Institute of Technology was a 
pronounced success on the two main 
lines laid out by its projectors. The 
Congress opened on the afternoon of 
April 10 with an address by President 
Maclaurin of the Institute on ‘‘Some 
Factors in the Institute’s Success.” 
The greatest of these, he said, was the 
method of teaching due to William 
Barton Rogers, the founder of the In- 
stitute, and now phrased as ‘‘the learn- 
ing by doing.” 

The second day of the Congress was 
given over to the presentation of pa- 
pers on various aspects of applied sci- 
ence. These papers were grouped in 
six divisions so arranged that the large 
numbers of the outside public which 
attended all the sessions were able to 
hear papers on the topics in which they 
were especially interested. 

The Congress came to its climax with 
the banquet in Symphony Hall on the 
evening of April 11, when the enthu- 
siasm of the thousands of Institute 
alumni and their guests, who filled the 
floor of the hall, was a sort of summary 
of the impressions made by the two 
days’ proceedings. The papers pre- 
sented at the public session gave to the 
audiences an extraordinarily adequate 
idea of how completely applied science 
shapes and controls the living condi- 
tions of the present. And as all the 
papers were by alumni or members of, 
the faculty of the Institute it was also 
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made clear how large a part the In- 
stitute had played in creating the ap- 
plied scienge of today. 

These two ideas were expressed 
along with the third idea more imme- 
diately practical at the great banquet. 
Jt has been clear for some time that 
the future development of the Insti- 
tute of Technology is hampered by the 
Jack of adequate endowments and 
buildings. The feeling that the begin- 
ning of the next half century of the 
Institute ought soon to see a New Tech- 
nology, carrying on the standards of 


the past with greater facilities was the 


dominant note in all the speeches at 
the banquet. The alumni are eager to 
do their full share toward making this 
New Technology a reality. Their earn- 
estness was shown by President 
Maclaurin’s announcement that alum- 
ni have already definitely pledged 
themselves to give a very large part of 
the sum necessary for buying a new 
site for the Institute, and that Edward 
N. Hagar, president of the Universal 
Portland Cement Company has prom- 
ised as a gift all the cement needed 
for erecting the new buildings in re- 
inforeed concrete. Meanwhile, the 
choice of the site itself, Dr. Maclaurin 
said, had been narrowed to three, all 
of which are within a short distance of 
the present buildings. 
—_—_--¢@_____ 
International Telephone Traffic. 

A daily newspaper published at Goth- 
enburg, Sweden, calls attention to the 
increased telephone traffic between 
southern Sweden and northern Ger- 
many, and states that arrangements are 
being made by the German administra- 
tions to improve and extend the facili- 
ties for such traffic. The service to Ger- 
many has been available for about two 
years. From Gothenburg one can talk 
to points as far south as Berlin, with 
results that are usually good, although 
the weather sometimes interferes. From 
Christianstad and Helsingborg connec- 
tion is available as far as Frankfort-on- 
the-Main and Leipzig. The lines used 
for this traffic are equipped with spe- 
cial apparatus, making it possible to 
talk into the ordinary instruments in- 
stalled in all offices. The rates for three- 
minute conversations from Gothenburg 
are: to Hamburg, sixty-seven cents; 
to Bremen or Berlin, eighty cents. The 
provision of these facilities for the 
ready transaction of business consti- 
tutes an added advantage for the Ger- 
man exporter doing business in Sweden. 
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CHICAGO BECOMES GREAT INTER- 
STATE TELEPHONE 
CENTER. 


EXECUTIVE DEPARTMENTS OF FIVE GREAT 
TELEPHONE COMPANIES CONCENTRATE 
IN WESTERN CITY. 


In conformity with the policy of the 
leading telephone interests of the coun- 
try, an important consolidation of ef- 
fort is being brought about through 
the placing under practically one exec- 
utive head the five separate operating 

-companies serving the western central 
states. The group of properties in- 
cludes the Michigan State Telephone 
Company, comprising the state of 
Michigan; the Cleveland Telephone 
Company, operating in the city of 
Cleveland and nearby counties in 
Ohio; the Central Union Telephone 
Company, operating in the remainder 
of Ohio, all of Indiana, and Illinois 
except Chicago, and several nearby 
counties; the Chicago Telephone Com- 
pany, operating in the city of Chicago 
and adjacent counties; and the Wis- 
consin Telephone Company, operating 
in the state of Wisconsin. Heretofore 
each of these companies has had a dif- 
ferent president and a separate corps 
of general officers. The new plan con- 
templates one president and one corps 
of officers for the five companies, with 
specialists in the several branches of 
the whole work. There will be no 
change in the corporate existence of 
any of the companies, nor will there 
be any consolidation or merger of the 
physical properties. The new operat- 
ing unit is being established to enable 
the management to keep pace with the 
growth of the business and to insure 
uniform efficiency of the service 
everywhere, 

Bernard F. Sunny, now president of 
the Chicago Telephone Company, will 
be president of the five companies. 

Alonzo Burt, now president of the 
Wisconsin Telephone Company, will be 
vice-president and treasurer of the five 
‘companies. 

The general counsel will be L. G. 
Richardson, now president of the Cen- 
tral Union Telephone Company. 

The general manager in charge of 
plant and traffie will be Horace F. Hill, 
now vice-president and general mana- 
ger of the Central Union Telephone 
Company. 

The general manager in charge of 
the commercial development will be 
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Bernard W. Trafford, now vice-presi- 
dent and general manager of the Mich- 
igan State Telephone Company. 

The general auditor will be Benja- 
min S. Garvey, now auditor of the Chi- 
cago Telephone Company. 

J. G. Wray, now chief engineer of 
the Chicago Telephone Company, will 
be chief engineer of the five compa- 
nies. 

Angus S. Hibbard, vice-president and 
general manager of the Chicago Tele- 
phone Company, will take an important 
position in the eastern department. 
Mr. Hibbard’s great service in devel- 
oping the Chicago Telephone Company 
has been closely followed by Mr. Vail 
for some time, and the latter has insist- 
ed upon taking Mr. Hibbard from Chi- 
cago so that his great talent might be 
exercised in the east in co-ordinating 
the departments of the telephone and 
telegraph. 

The new organization will nominally 
go into effect on May 1. The territory 
embraced in the new operating unit, 
it is estimated, has about 1,250,000 tele- 
phones, with a combined investment in 
the five companies aproximating $100,- 
000,000. The gross annual business 
amounts to about $25,000,000. 

m_e 
Water Powers of the Cascade Range. 

No area in the United States, it is be- 
lieved by engineers, presents more fa- 
vorable opportunities for the develop- 
ment of water power than that trav- 
ersed by the Cascade Range, a large 
proportion of which is still owned by 
the Federal Government. The general 
elevation of the summit of this great 
plateau is from 6,000 to 8,000 feet, and 
many of its lofty peaks extend into the 
region of eternal snow. 

The streams draining the Cascade 
Range have steep slopes and are fed 
during the low-water period by the 
many snowbanks and glaciers that 
mantle the high peaks or by the liberal 
supplies of ground water that exist in 
this region. The precipitation on the 
area Js abundant, although its distribu- 
tion 1s by no means uniform. The 
streams possess the features requisite 
for water-power development—rapid 
fall, abundant water, and comparative 
uniformity of flow—and the almost un- 
limited resources of timber, mines, and 
soil, as yet hardly touched, afford a 
promising market for these water pow- 
ers and fix for them a high potential 
value. 

The United States Geological Survey 
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recently published, as Water-Supply 
Paper 253, a report on the water powers 
of the Cascade Range in Southern 
Washington, by John C. Stevens. This 
is the first of a proposed series to be 
issued, one each year, dealing with the 
water powers of the streams flowing 
from the Cascade Range in Washing- 
ton and Oregon. The evident interest 
in the subject of the report resulted in 
the almost immediate exhaustion of the 
edition, and it has just been reprinted 
and can now be obtained by applica- 
tion to the Director of the Survey at 
Washington. 

The streams considered in ihis re- 
port are Klickitat, White Salmon, Lit- 
tle White Salmon, Lewis, and Toutle 
Rivers, and other streams in the drain- 
age basins of these rivers, all of which 
were surveyed under the direction of 
Mr. Stevens, by engineers employed by 
the United States Geological Survey 
and by the State of Washington, acting 
in co-operation. . 

These streams are all tributaries 
of the Columbia. The most important 
of them, considered as a source of pow- 
er, is Klickitat River, which will fur- 
nish 154,000 horsepower at low water. 
The survey of the Klickitat covered 
seventy-three miles and included a to- 
tal fall of 3,255 feet. The White Sal- 
mon, Lewis, Toutle and Little White 
Salmon take rank as sources of water 
power in the order named. 

The entire system of streams sur- 
veyed will afford about 395,000 horse- 
power. The total water power availa- 
ble in the Columbia River basin has 
been estimated at 10,500,000 horsepow- 
er, so that the region covered by this 
first report will furnish only four per 
cent of the enormous aggregate, yet 
even this small percentage is five times 
the amount of water power already de- 
veloped in the state of Washington. 

The report contains descriptions of 
the rivers named and of their important 
tributaries, with tables showing dis- 
charge, the results of an extensive sys- 
tem of stream measurements, location of 
water-power sites, and the amount of 
power available at each site, annual 
mean and minimum discharge of repre- 
sentative streams of the northwest Pa- 
cific coast, and rainfall at numerous 
places in Washington and Oregon, also 
a summary of the water laws of Wash- 
ington. A valuable portion of the re- 
port is a series of plans and profiles 
showing the course and gradient of 
each stream surveved. 
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POWER FROM PRODUCER GAS.: 


BY GODFREY -M. S. TAIT. 


In order that a basis of calculation 
may be reached comparable to the 
widest range of power-plant sizes, we 
will consider plants of 1,000 horse- 
power output, and assume a nine-hour 
day, six days per week, fifty weeks 
per year, making a total annual period 
of operation of 2,700 hours. 

It is recognized, of course, that in 
considering a 1,000-horsepower plant 
we are if anything favoring the steam- 
operated installation which is only abl 


to attain its maximum efficiency in 


plants of this size or larger, whereas, 
as will be noted in tables shown later 
in this paper, the gas-power installa- 
tion has a practically fixed efficiency, 
regardless of the size of the installa- 
tion, the one variable being the labor 
cost, which would assume a larger pro- 
portion of the operating expenses per 
horsepower as the size of the plant 
grew less. 

Also in selecting a nine-hour day, 
we still further handicap the gas in- 
stallation, as it has to write off its com- 
paratively higher first cost in a much 
shorter number of working shifts per 
day. 

However, it is the writer’s wish to 
make the power comparison a fair one, 
and without any special load conditions 
to swing the argument in either direc- 
tion. | ; 

In order to have a basis of compari- 
son, first let us consider the average 
steam installation, of first-class design, 
and latest improved make. 

The boiler plant in such an installa- 
tion should be capable of delivering 
seventy-five per cent of the original 
heat value of the coal into the form of 
steam, and allowing a further loss of 
ten per cent between the boiler and 
engine, we have say sixty-five per cent 
of the heat value of the coal delivered 
to the engine. Assuming now (and it 


1 Abstract of a paper presented at the annual 
meeting of the National Association of Cotton 
Manufacturers, Boston, Mass, April 12-13, 1911. 


is a high assumption) that the engine 
efficiency is seventeen per cent in 


brake horsepower, this will give us a 


trifle better than eleven per cent effi- 
ciency for the entire plant expressed 
in terms of brake horsepower during 
time of operation, which is rendered 
still less efficient, when it is remem- 
bered that we have also to allow for 
standby losses at night, and over Sun- 
days, amounting to a loss of about two 
per cent more. As against this let us 


-consider the gas producer and its gas 


engine. 
In the gas producer we find that the 
total heat value of the fuel is reduced 


‘but twenty per cent in its transforma- 


tion into a cool washed gas, and as 
there is no condensation or other loss 
to figure on, we have eighty per cent 
of the original heat units contained in 
the fuel entering the engine. 

We have taken No. 1 anthracite 
buckwheat coal as a basis of compari- 
son in both cases, it being obvious that 
other sizes of fuel would have propor- 
tional costs. This fuel will be found 
to average 11,500 British thermal units 
per pound. 

Any of the many standard makers 
of gas engines are willing to guaran- 
tee a brake horsepower from 10,000 
British thermal units (some European 
makers guaranteeing 8,500 British 
thermal units); we, therefore, have 
eighty per cent of 11,500 divided by 
10,000, which equals 0.982 of a brake 
horsepower-hour from each pound of 
fuel at full load, or a total efficiency 
for the whole plant of about twenty- 
five per cent as against the eleven per 
cent available from the steam plant 
before mentioned. 

That the foregoing comparison is a 
most liberal one from the steam advo- 
cates’? standpoint is readily shown 
when it is remembered that one year’s 
test, of most complete accuracy, run on 
a steam plant of this high type of re- 
finement, and under the very best of 
conditions showed but 10.3 per cent 
total efficiency, while on the other 
hand, the writer has installed gas- 


power plants where the total efficiency 
was over twenty-five per cent where 
twenty-four-hour-a-day operation al- 
lowed the elimination of the small 
stand-by or night loss. 

In the face of such economies it 
would seem at first glance that the 
knell of all steam installations had 
been sounded, but the mere economy 
—great as it undoubtedly is—would 
not be, and is not, an attractive propo- 
sition unless combined with entire re- 
liability, and ability to operate contin- 
uously twenty-four hours per day when 
desired. F 

Such service is, however, now ob- 
tainable but, due to the fact that un- 
skilled and ignorant parties attracted 
by the apparent profits in the business 
have placed some utterly worthless 
forms of this device before the publie, 
and worse still that the unsuspecting 
public has actually purchased this ap- 
paratus in many cases, it is not to be 
wondered at that in many quarters 
only bad reports can be found of gas 
machinery. 

The situation today therefore as | 
see it is as follows: on the one hand, 
we have a device which generally in 
spite of its record for unreliability, is 
looked upon as a pronounced success 
from points of efficiency; but this de- 
vice many conservative manufacturers 
will not consider on account of the 
many unsuccessful plants scattered 
around the country. On the other 
hand, we have a device which looks 
most simple to build, and which many 
manufacturers, totally unaware of the 
underlying chemical principle of oper- 
ation, proceed to build and worse still 


to sell. 


The natural result is that the gas- 
producer manufacturers who really 
understand the principles involved in 
the apparatus and who make a practi- 
cal, economical, and reliable article 
(and the total number of such manu- 
facturers of gas producers can be 
counted on one hand) are everywhere 
met with tales of the misdoings of these 
crude devices parading under the name 
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of gas producers, and as a result the 
sale of such machinery in this country, 
with all its reputation of progressive- 


hess, is ten years behind Germany for. 


example. 

In conclusion, I take pleasure in ap- 
pending the actual records of some of 
the smallest gas plants, and ask com- 
parison on your part with your knowl- 
edge as to what is possible under even 
the best of conditions with steam plants 
of the same capacity and load-factor. 


Plant No. 1. 
35-horsepower anthracite producer, 
28-horsepower two-cylinder engine, 
18-kilowatt electric generator (belted), 


Cost installed ....... cc cece eee ee eee $3,000.00 
Interest and depreciation at 10 

per cent i head e565 ces ak Beas $300.00 
Supplies and repairs ............ 150.00 
Labor per year ...........0ee0ee 500.00 

Total oo... .cccceceeecceueceeee $ 950.00 
Fuel charge per kilowatt-hour with 

coal at $4.00. 0.45 eee ceed iiciws 0.30 of a cent 
Operating charges .................. 0.61 of a cent 

Total cost per kilowatt-hour....0.91 of a cent 

Plant No. 2. 

- (24-hour-a-day service.) 
150-horsepower lignite producer, 
150-horsepower gas engine, 
100-kilowatt electric generator, 

(direct current). Cost installed...... a 600.00 
Interest and depreciation...... $ 960.0 
Supplies and repairs............ 480. 00 
Labor per year ................ 1,700.00 

Total aeae Rather ens aa es $3,140.00 
Cost of fuel per kilowatt-hour..... 0.17 of a cent 


Cost of operation per kilowatt-hour.0.43 of a cent 


Total cost per kilowatt-hour....0.60.of a cent 
Plant No. 3. 


(24-hour-a-day service.) 
300-horsepower anthracite producer, 
Two 150-horsepower gas engines, 
Two 100-kilowatt alternating-current genera- 


tors, operating in parallel, 

Cost installed .............cceceeeece $22,000.00 
Interest and depreciation...... $2,200.00 
Supplies and repairs.......... 1,100.00 
Labor per year .,............ 2,400.00 

Total “iad a Gre SOs en tt gee $ 5,700.00 


Cost of fuel per kilowatt-hour..... 0.30 of a cent 
Cost of operation per kilowatt-hour.0.40 of a cent 


Total cost per kilowatt-hour....0.70 of a cent 
Plant No. 4. 
400-horsepower bituminous producer 
type, 24-hour day), 
400-horsepower tandem double-acting engine, 


200-ton ammonia Spre or (direct-connected), 
Cost installed (wit 


(suction 


out COO te Ki 4,400.00 
Interest and depreciation...... 4,400.0 
Supplies and repairs.......... 2200.00 
Labor (three shifts).......... 6,353.00 
Puel cee Saco cance eka iter cia hey 2,916.00 
Total gids aad degen te tp Enry $15,869.00 


Total cost 0.459 of a cent per horsepower-hour. 

This last plant was operating on Illi- 
nois slack of 10,300 British thermal 
units per pound, and containing four 
per cent sulphur and thirty-eight per 
cent volatile matter. 

The above figures of actual operating 
plants should arouse interest, especial- 
ly when it is remembered that the qual- 
ity of water used is immaterial to the 
success of operation, a source of such 
frequent trouble in neighborhoods 
where hard or dirty water prevails. 

There is one point which I wish to 
raise before closing. Don’t try to buy 
bargains in the gas line. Those manu- 
facturers who have solved the problem 
of gasifying American fuel have spent 
thousands of dollars doing so, and they 
therefore cannot afford to sell as cheap 
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pound for pound, as the manufacturer 
who thinks he can copy a producer de- 
sign and thus save experimental ex- 
penses. Purchasers of this class of 
goods have to conduct the experiments 
at their own expense, and to the great 
detriment of their own business, and 
find in the long run that they would 
have saved money, to say nothing of 
annoyance, by only dealing with par- 
ties who have actual plants in success- 
ful operation which can be visited and 
carefully inspected. Written testimo- 
nials are most misleading; a month 
after they have been written the plant 
may, under increased load conditions, 
have proven an utter failure. 

However, do not let other people’s 
mistakes prevent you from looking in- 
to this subject, but avoid the fatal 
error of calling for bids on the open 
market as if you were purchasing a 


stock article with which you are fa- 


miliar. Rather put the matter in the 
hands of some engineer conversant 
with the state of the art, and hold him 
responsible in not only the selection of 
the plant, but its installation and oper- 
ation for say the first year. 

— e 

Auxiliary Steam Plant at Lagoon, 
Utah. 

The Salt Lake & Ogden railway has 
had its fifty-five-mile interurban line 
supplied with power by the Telluride 
Power Company since it was electrified 
last year. An auxiliary steam plant 
has been built along the line between 
Lagoon and Farmington. It is of brick 
and steel with concrete foundations 
and reinforced concrete and steel 
trussed roof. The building covers an 
area 143 by 120 feet; the engine room 
is 53 by 120 feet and 49 feet 
high; the boiler room is 42 by 120 feet 
with a height of 59 feet; the high-ten- 
sion bav is 54 by 24 feet. 

The boiler equipment consists of sev- 
en boilers, one of 375 horsepower, two 
of 250 and four of 150 horsepower each. 
Coal is dumped from a siding direct 
into coal chutes open at the top. It is 
fed from these through hoppers to the 
mechanical stokers. Two steel stacks 
65 feet high by 6 feet 6 inches diam- 
eter carry off the waste gases. Boiler- 
feed and condensing water is pumped 
from the nearby lake at Lagoon. 

The generating equipment consists 
of two cross-compound Corliss engines 
connected to 380-kilowatt, three-phase, 
2,300-volt generators and an exhaust- 
steam turbine developing 400 kilowatts. 
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The turbine takes the exhaust from 
either engine and in turn exhausts into 
the condenser. It is contemplated to 
add another exhaust turbine in the fu- 
ture. In the engine room is located a 
substation for changing the generated 
current to 650-volt, direct current for 
the adjoining section of the line. The 
station is also tied in with the substa- 
tions at St. Joseph, Clearfield and Og- 
den, the high-tension lines being oper- 
ated at 45,000 volts. 


Campaign Against Theft of Current. 
Stirred to action by the unusual loss 
of current by theft, the Union Electric 
Light & Power Company, St. Louis, 
Mo., has taken drastic action to bring 
the offenders to justice, and the meth- 
ods employed, aside from being of in- 
terest, may possibly offer suggestions 
for central stations similarly affected. 
To secure a conviction in a current- 
theft case is particularly difficult be- 
cause it must be proved that the de- 
fendant has knowingly diverted the 
current or tampered with the meter. 

In a pool room in St. Louis a repre- 
sentative of the company unknown to 
the proprietor accompanied by a city 
detective entered the establishment and 
engaged in play. <A uniformed em- 
ployee of the company then entered 
and said that owing to trouble on the 
line he would have to read the meter. 
The meter reader on pretense of ob- 
taining his instruments from the 
wagon, gave the proprietor an oppor- 
tunity to remove the obstruction to the 
meter disk in the presence of the two 
witnesses. An arrest and conviction 
followed. 

The same plan was followed in the 
ease of a restaurant and a moving pic- 
ture theater. The Union Company in- 
tends to publish these cases in the daily 
papers and thus curb the practice ot 
current stealing. 


EO 

The Construction of Standard Cells. 

In the Physical Review for March 
there is an article by G. A. Hulett giv- 
ing the details of construction of stand- 
ard cells, the methods which have been 
found most satisfactory, the precau- 
tions to be observed, and the causes of 
the variations found in cells improperly 
constructed. 

To do precise work with either Clark 
or Weston cells it is necessary to keep 
them at a constant temperature, and a 
thermostat is described which has 
proved very satisfactory. 
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ILLUMINATING G ENGINEERING 


New York Section, Illuminating En- 
gineering Society. 

A meeting of the New York Section 
of the Illuminating Engineering So- 
ciety was held in the Engineering So- 
cieties Building, New York, on the 
evening of April 13. In the absence of 
Chairman Elliott, Secretary A. J. Mar- 
shall presided. The program called 
for the presentation of three papers. 

Two of the papers, ‘‘The Polar 
Curves of Finite, Line and Surface 
Light Sources,” by Bassett Jones, Jr., 
and ‘‘The Photometry of Mercury-Va- 
por Lamps’’ by Joseph C. Pole were 
presented in abstract by the authors 
and discussed together. 


FINITE LINE AND SURFACE LIGHT SOURCES. 


Mr. Jones’ paper is chiefly a mathematical 
study to derive expressions for calculating 
the polar component of the total flux from 
a light source so tbat theoretically. correct 
polar curves could be plotted for comparison 


with those determined experimentally. The 


experiments had been conducted by him on 
sources consisting of plane areas of com- 
mercial glass arranged so as to emit a fair- 
ly uniform specific flux. A large number 
of polar curves had been obtained, so that 
a fairly accurate idea could be formed of the 
results that might be expected when any 
particular type of glassware was used in 
the construction of such sources for prac- 
tical use. In the course of the experimental 
work it was found that certain forms of 
glass showed a polar distribution of flux 
density that closely followed the inverse- 
square law and cosine law when the source 
area was large enough to be practically use- 
ful and when the radius of the reading hemi- 
sphere was very little greater than half 
the source dimensions. Mr. Jones derives 
formulas for use in plotting the polar curves 
of a rectangular source and for a line 
source. The latter ne also considers appli- 
cable to a cylindrical source, such as a 
vapor lamp. 


PHOTOMETRY OF MERCURY-VAPOR LAMPS. 


Dr. Pole’s paper is a mathematical inves- 
tigation of mercury-vapor tubes as sources 
of light. The customary photometers are 
based on use with point sources of light 
which obey the inverse-square law and the 
cosine law. The author uses these as bases 
for deriving an expression of the illumination 
generated by a straight line of light on a 
plane parallel thereto, also a formula for 
photometering such a source. In the sec- 
ond part of the paper he considers the lu- 
minous flux of a light-line for co-axial cylin- 
drical surfaces and for concentric spheres; 
the total flux is found to be equal to the 
product of 7*, the length and the light in- 
tensity emitted radially by unit length of 
the uniform luminous tube. In part three 
is given the result of some experimental 
researches on mercury-vapor lamps. It was 
found that the light intensity is not uniform 


along the entire luminous column. It is 
constant and of the greatest intensity in the 
middle third and decreases near the elec- 
trodes. The ratio of the mean local light 
intensity of the entire luminous column to 
the light intensity of the middle third may, 
for practical purposes, be taken as 0.98. The 
light intensity and specific consumption ob- 
tainable was investigated for a number of 
direct-current mercury-vapor,. lamps; ex- 
pressions are given for the normal current 
intensity and for the ideal efficiency. The 
lamps reach the best specific consumption 
at the normal current intensity. The small- 
est specific watt consumption theoretically 
obtainable decreases with increasing tube 
diameter. Similar investigations were made 
for alternating-current mercury-vapor lamps; 
these results indicate that the light intensity 
is the same as that of a direct-current lamp 
at the same average current intensity at the 
cathode, provided the two Jamps have equal 
tube dimensions, equal current densities at 
the anode and the same heat-radiating con- 
ditions. 

The discussion on these papers was 
opened by Dr. K. Norden, of Germany. 
He said that in arriving at the true 
lighting intensity of the mercury-va- 
por lamp—that means the light inten- 
sity measured at an indefinite distance 
from the source—he found in his meas- 
urements that, if the distance from the 
middle of the lght-line is twenty-five 
times as much as the length of the 
light-line, it will be sufficient, and one 
will get the correct value. 

Sidney W. Ashe stated that, as could 
be seen by Dr. Pole’s paper, it is diffi- 
cult to give a description which would 
be accurate for the total luminous effi- 
ciency of the mercury-vapor tube. In 
the past this has been done largely by 
a process of elimination. That is, if we 
were five times the length of the tube 
away, according to Dr. Hyde, such er- 
rors as might be introduced by consid- 
ering the tube as a point source instead 
of a line source, would disappear. 
There is a happy medium to be chosen, 


to eliminate both sources of error, and 


therefore a distance of twenty feet is` 


usually used. 

Dr. A. S. McAllister said he wanted 
to confirm as well as criticise one or 
two points in Dr. Pole’s paper. Atten- 
tion should be ealled to the fact that 
the line source can be made up of sev- 
eral different kinds of sources. We 
can make up a line out of a cylinder if 


we can squeeze it down into a line 
source, or we can make a line from a 
series of points. If we apply the well 
known laws of the separate surface 
source, we get different values. 
Bassett Jones, Jr., raised a question 
regarding the statement that the total 
flux of a light-line will not only be dif- 
ferent for different species of inclosing 
surfaces, it will also vary within one 
family of surfaces from one surface to 
another. He might be wrong in inter- 
preting this statement, but it looked 
pretty clear that the flux due to the 
line source will depend entirely on the 
character of the surface over which 
measurements are made; in. other 
words, if you measure this flux 
through a sphere you get different re- 
sults than if you measure it through a 


eylinder. 
A paper on ‘‘Sign Lighting’’ was 
then read by O. P. Anderson. 


SIGN LIGHTING. 


Mr. Anderson opened his paper by dwell- 
ing on the remarkable growth of the elec- 
tric sign business. Central stations have 
seen its possibilities and are actively push- 
ing it. He called attention to the great ad- 
vertising value of electric signs; they fill 
a new demand in a most unique way. Elec- 
tric signs may be classed as either steady- 
burning or intermittent-burning. Each of 
these may be sub-classified in several ways. 
Thus there are refiector signs, panel signs, 
transparent signs, channeled signs, raised- 
letter signs, etc. Among intermittent signs 
are two principal types, the talking signs 
and flashed signs, The intermittent signs or 
combinations are the most striking and may 
be very attractive. In taking up the con- 
struction of signs, Mr. Anderson emphasized 
the need of good design and proper work- 
manship in the building of the sign and its 
erection. He gave a number of methods of 
wiring low-voltage tungsten sign lamps, 
which are now becoming very popular in 
five-watt, 11-volt size. On direct-current cir- 
cuits these must be put ten in series or in 
series-multiple with ten sets of multiple 
lamps in series. On alternating-current cir- 
cuits step-down transformers are invariably 
used. He also described a simple method 
of changing a sign wiring adapted for car- 
bon lamps to a series or series-multiple 
wiring for low-voltage tungstens. Charac- 
teristic oscillograms and photometric curves 
of carbon and tungsten sign lamps were 
given. Outline and bill-board lighting were 
also referred to briefly as branches of dis- 
play lighting akin to sign lighting. In con- 
clusion, Mr. Anderson believed the sign 
business to be growing more rapidly than 
any other branch of the electrical busi- 
ness. 
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Joseph A. Becker opened the discus- 
sion by referring to the lighting of the 
Denver Gas & Electric Company’s of- 
fice building, which he considered very 
unique. He called attention to the 
fact that the blinds had been drawn in 
the upper part of the building to bring 
out the lighting effect. The fact was 
also discovered by the Butterick peo- 
ple in New York, the effect of their 
sign on the North River was impaired 
because of the lights in the windows of 
the building. Now, when the sign is 
lighted, all of the shades on that side 
of the building are drawn. 

A. A. Wohlauer remarked that it 
was important to find the proper shape 
of trough to secure the best effect. 
One type of sign lighting which 
showed the results of study by illumi- 
nating engineers was the sign in the 
shape of a parabola, in the focus of 
which there is a lamp provided with a 
reflector. Outside of the desirability 
of the refiector, it is of importance to 
design the shape of the parabola in the 
called attention to 
lighting 
which 


proper, way. He 
the unique method of 
which consists in little 
are put on the letters, and these cones 
are illuminated by lamps placed 
around the edge of the refiector, and 
the cone on the reflector is divided in 
such a way that the rays of the lamps 
are reflected parallel to the eyes of the 


sign 


cones, 


observer. 

Mr. Becker stated that the growth 
of the sign business in New York City, 
in which he was particularly interest- 
ed, had tended toward the low-voltage 
tungsten lamp.. There had been some 
problems in connection with the life of 
the lamp and its durability and econo- 
my. He asked whether the coloring 
of the tungsten lamp, to secure an at- 
tractive effect, did not result in a 
shortening of the life of the lamp. It 
was his opinion that it did. 

Mr. Anderson replied that it was a 
well known fact that the coloring of 
the lamp does cut down its life, due 
to the fact that when a lamp is colored 
more of its heat is retained. 

A. L. Powell stated that the life of 
the lamp is to a certain extent pro- 
portioned to the absorption coefficient 
of the colored glass, and the same way 
with the frosted lamp. A blue lamp 
has a higher absorption coefficient than 
a red lamp, and the life will he about 
twenty-five per eent shorter with a 
blue or green lamp than with a red 


lamp. 
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ELECTRIC STREET LIGHTING.— IV. 
BY ALBERT SCHEIBLE. 


HORIZONTAL AND VERTICAL STREET 
LIGHTING, 

Sefore taking up the more recent 
types of are lamps—those in which the 
light comes chiefly from the lumines- 
cence of particles fed into the are, 
rather than from the white-hot tip of a 
carbon electrode—it may be well to 
glance at an important change in the 
scope of street lighting from that which 
prevailed in the earlier days when the 
aim was largely that of lighting the sur- 
face of the, ground, including streets, 
walks, yards, lawns and alleys. -With 
the rapid growth of cities during the 
first quarter century of electric light- 
ing and the improved methods of sani- 
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rapidly growing in importance. Ri- 
valry between cities and even between 
different streets in the same city was 
tending to set new standards for street 
lighting, to warrant the use of a much 
higher intensity of illumination than 
was dreamed of early in the eighties 
when the lighting effect produced on a 
clear night by the moon in its second 
or third quarter was the implied ideal 
to be attained. 

Wherever business men have been 
alert, this low intensity of illumination 
has been gradually raised, at least as 
far as the walks and roadways are con- 


cerned, Yet, strange as it may seem 
this increase of light on the hor- 


izontal street surface over that 
given by moonlight was not accom- 
panied by anything like the fine distri- 
bution of light on the building fronts 


tation incident thereto, the back yards 


dropped out of consideration as parts of 


The 
alleys still needed attention, but as they 


the city needing light after dusk. 


are not used for traffic at night light for 
them is needed only for aiding the po- 
lice in pursuing criminals and for pre- 
venting robberies. For this purpose 
sufficient light is easily provided by 
lamps at the alley entrances, sometimes 
supplemented by incandescents in the 
alley midway in each block. 

But while the total area to be lighted 
in any given part of a city was thus re- 
duced, the tests of satisfaction in the 
lighting of thoroughfares were grad- 
ually changing, for the reason that with 
the steady drift of population from the 
rural communities to the cities, the busi- 
ness aspects of the city streets were 


TREMONT STREET, BOSTON. 


which characterize a bright moonlight 
The lower story of the building 
fronts might be clearly illuminated, 
only to contrast all the more sharply 
with the gloom of the unlighted upper 
stories, even on streets which were sup- 
posed to be well lighted. The effect 
thus obtained is just a little more 
spooky than the depressiveness which 
we sometimes meet even in the daytime 
on a foggy day when the mist prevents 
our seeing the upper portions of the 
buildings lining our streets, particu- 
larly of the high buildings in which 
every city takes a pride. The light on 
such a foggy day may be quite ample 
for guiding the paths of pedestrian and 
driver and for police duty as well, but 
unless it enables us clearly to see the 
buildings lining the streets, the effect is 


night. 
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depressing. Even more gloomy, if not 
actually uncanny, is the appearance at 
night of those business streets in our 
large cities in which the horizontalized 
street lighting is not reinforced by elec- 


type of lamp (6.6-ampere magnetite 
arc), while lighting the walks and 
roadway, still fails to bring out enough 
of the building fronts to give the street 
that cheerful and attractive appear- 


FIG. 2.—DAY VIEW OF PUBLIC SQUARE IN GOERLITZ, GERMANY. 


tric signs or store-front. lamps which 
throw part of their light upwards 
against the buildings. 

Some of Chicago’s business streets 
have long been notorious for such a 


ance for which the more alert business 
men in all live cities have been striving 
during the last half-dozen years. The 
more ideal lighting would certainly aim 
to come nearer to the clear daylight 


FIG. 3.—NIGHT VIEW IN SAME SQUARE ILLUMINATED BY FLAMING ARC LAMPS. 


v9. — 


morgue-like effect at night, but Chi- 
cago is by no means alone in this re- 
spect. In Fig. 1, for instance, is a part 
of Tremont Street in Boston, showing 
how even the use of a highly-modern 


and moonlight effects which never con- 


fine themselves to the lower twenty 


feet of the building fronts. Perhaps 
our American tendency towards using 
electric signs high up on buildings and 
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sometimes of decorating the buildings 
with rows of incandescents, has given 
out the false impression that unaided 
street lights could not illuminate the 
building fronts in their entirety. Any 
such notion should have been upset 
some years ago by the success of prom- 
inent European cities in lighting both 
sides as well as the surface of their 
streets. 

Germany in particular has learned 
how to rival the daylight after dark 
without enlisting the aid of store-front 
lamps, outline lamps or signs. For ex- 
ample, Fig. 2 shows a public square in 
Goerlitz, a street difficult to light ade- 
quately because of its wide expanse. 
Yet Fig. 3 shows that even without the 
assistance of any commercial lamps 
close to the buildings themselves, the 
fronts of these are lighted all the way 
up to the eaves, while the roadway 
shows an unusually good distribution 
and high intensity of light. No doubt 
the darkening of building fronts by the 
omission of bright signs (which are 
much more restricted by European reg- 
ulations than they are here) was a fac- 
tor in enabling the Europeans thus to 
outstrip us in their street-lighting ef- 
fects. But even more so was the fact 
of their practically skipping two types 
of arc lamps which formed such im- 
portant steps in the progress of Amer- 
ican street lighting, viz., the inclosed 
ares and the luminous (magnetite or 
metallic-flame) are lamps. For, instead 
of taking up with these, the Europeans 
elung much longer to the old open-are 
carbon lamps and then passed directly 
to the type of lamp which Americans 
until recently have ignored as a factor 
in their plans for street lighting—the 
impregnated carbon or so-called ‘‘flam- 
ing-arc’’ lamp. 

(To be continued.) 
—_\————_s--e_"_—_- 
Arc-lamp Switching Pulley. 

A valuable adjunct to are-lamp sus- 
pension appliances has been devised by 
Albert Scheible, of Chicago, and recent- 
ly patented. It isa switching pulley in 
which a single dog alternately catches 
and releases the lamp hook, disconnect- 
ing the lamp from the circuit when it 
is lowered for trimming or inspection. 

—__—_—_---¢____ 
Convention of Nebraska Association. 

The fourth annual convention of the 
Nebraska Electrical Association will 
be held at Lincoln on April 24, 25 and 
26. Headquarters will be at the Lin- 
dell Hotel. 
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THE DEVELOPMENT OF WIRE- 
LESS TELEGRAPHY IN THE 
SIGNAL CORPS OF THE 
UNITED STATES ARMY. 


BY E. A. WOODWARD. 


The extent and importance of wire- 
less systems of signaling in the army 
are facts that are very little appre- 
ciated by the public at large. 

So far as a nobile command is con- 
cerned which is operating in an open 
country with no lines of communica- 
tion available save their own, the field 
wireless equipment is the most impor- 


FIELD WIRELESS PACK SET. 


tant and consists of transmitting and 
receiving sets mounted in ‘‘pack 
chests’’ strapped to the back of an 
army mule or transported by a light 
four-wheeled wagon drawn by two 
horses. 

Pack chests are heavily bound with 
iron and can stand hard usage and 
knocks. When it is necessary to op- 
erate, the straps which bind it to the 
animal’s back are loosened and it is 
set on the ground. 

The transmitting set consists of a 
closed-ease transformer, the primary 
of which is connected in circuit with 
an atomic type of interrupter, but the 
sets In use at the present time are op- 
erated at a comparatively low fre- 
queney, say sixty cycles and below. 
The condenser used consists of a bat- 


TELEPHONY 


tery of units of the glass tubular type, 
each about ten inches in length by one 
inch in diameter, filled with graphite 


inside and covered with foil; they are 
arranged in multiple, the tops and 
bottoms resting in clips and they may 
be detached instantly if desired. This 


condenser is mounted on the cover of 


the chest and near it on the right is 
the tuning helix for sending. It is 


NY—[ELEGRAPHY, 
WIRELESS. 
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eight feet in length and made of split 
wood, hollow and comparatively light 
and accomodating in each end a piece 
of Shelby tubing about two feet in 
length , half of which protrudes, so 
that a pole from 40 to 60 feet can be 
made by fitting one into another. ‘This 
support is for the six phosphor-bronze 
stranded antenna wires constituting the 


aerial. It is easily seen that these wires 


PACK SET IN OPERATION, WITH HAND-DRIVEN GENERATOR. 


a spiral mounted on the back of a hard 
rubber plate, the various adjustments 
being obtained by binding posts set 
into the face of the plate at regular 
intervals. The rest of the sending side 
needs no description, as key, spark 
gap and so forth are standard. 

The 


recelving side is also standard, 


using the straight tuner and silicon 
detector with double head tele- 
phones. The aerial is of the umbrella 


type and is the most bulky part of the 
apparatus. It consists of sections, each 


also constitute the guys to support the 
pole in an upright position. 

This completes the field equipment 
withthe exception of the source of 
power which is either a storage bat- 
tery or a small direct-current dynamo 
operated by hand. The latter is the 
source of power most depended upon 
in distriets where charging circuits are 
too far away to be available for re- 
charging. 

The range of transmission varies with 


climatic conditions, of course, but 


| is- 


er 


viper 
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twenty-five miles may be said to be 
the limit usually attained. 

Where a position is taken up, one 
set is put in operation in close prox- 
imity to the headquarters and the oth- 
ers are pushed out to the front and 
erected in strategic positions so 
that important movements can be di- 
rected by headquarters and any news 
of importance transmitted thither. The 


though this may be varied according 
to the men that may or may not be 
available, or other circumstances. The 
most important factor to be considered 
is that the section be able to keep up 
with the troops with which it is oper- 
ating and, if cavalry or artillery, it may 
mean anything from a slow walk to 
a dead run. . 

So far as the question of transpor- 


JOINTED MAST ON THE GROUND. 
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by far the most important point for 
consideration in designing wireless sets 
for the use of a mobile force. 

Having examined the apparatus in 
use and considering all its advantages 
and disadvantages, there seem but two 
practical methods of insuring the pres- 
ence of the set where it is needed: 
First, that the set must be divided into 
small carrying cases slung over the 


PINTLE-TYPE WIRE WAGON. 


JOINTED MAST, PART WAY UP. 


time required to set up the apparatus 


is about two minutes in actual prac- 


tice, and it may be taken down as 
quickly, 
have been made by competing sections 
at the various tournaments. A wire- 
less section of the Corps consists of 
a sergeant, two corporals and six men, 


Records of much less time 


tation is concerned it has been proved 
time and again that apparatus, to be 
fully practical, must be in such shape 
and of such weight that in case of 
horses being killed or captured the 
apparatus can be handled by one-man 
power, and it is the writer’s impres- 
sion that the transportation factor is 


JOINTED MAST, IN POSITION FOR USE. 


shoulder by the men and available for 
use at any time by simply setting the 
cases in proximity. Horses and mules 
may be captured or killed, wagons may 
break or suffer eapture and it seems 
almost certain that after a time men 
would have to be depended upon to 
carry the apparatus. Second, an auto- 
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mobile constructed so that it will be 
able to stand the strain of an uneven 
country and the hard knocks of a cam- 
paign, and fitted with a suitable set 
of at least one-kilowatt capacity. This 
would enable the machine to transmit 
messages to a greater distance than 
present equipment affords. The source 
of power would be either a direct-cur- 
rert or alternating-current generator 
geared to the engine. This would de 
away with the hand-operated dynamos 
or storage batteries and the superior 
speed and ease of handling would ren- 
der the machine much more practical. 

The method of operating a wireless 
set in the field is as follows: When 


TWO-KILOWATT 


patrols are sent out for the purpose 
of reconnaissance a wireless set is sent 
out with them, generally being trans- 
ported in a light field wagon drawn 
by two horses or four mules as the case 
may be. The outfit is set up at a point 
that is concealed from the enemy and 
orderlies with messages are sent to it 
from the advance positions of the pa- 
trol and as soon as the ground is re- 
connoitered in front, the set is assem- 
bled and brought up from time to time 
until the enemy is observed. If a reel 
cart jis available it may work in con- 
junction with the patrols nearest the 
enemy. <A reel eart is simply a large 
reel of insulated cable, composed of 
stranded copper and steel wire and 
very tenacious and strong as well as 
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being a good conductor. About five 
or ten lines of this cable is wound on 
the drum and, owing to the high re- 
sistance of the insulation, telephonic 
and telegraphic communication may 
be kept up with the line lying on the 
ground, passing through streams and, 
in short, in almost any condition. I 
have known a land line laid over four 
miles, under water in two places, and 
passed under several roads by digging 
a trench and burying the cable, to give 
good service telephonically tor some 
eight or ten hours and finally when it 
was discovered and cut, at a road, the 
two ends being in contact with the 
ground at that point, although tele- 
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TELEFUNKEN FIELD WIRELESS-TELEGRAPH SET. 


phone communication was out of the 
question, the high inductive factor of 
the buzzers enabled all messages to 
be transmitted by telegraphic code 
with perfect distinctiveness and ae- 
curacy. 

The buzzer is an induction coil with 
the primary and high-frequency inter- 
rupter in series with a battery of dry 
cells, a telegraph key and a telephone 
transmitter of the microphone type. 

The telegraph key is always in eir- 
euit and the transmitter may be cut 
in by a push button mounted on it 
when it is desired to converse ver- 
hally. The secondary in series with 
line, head telephone and ground de- 
velops an enormously high 


voltage 
and is marvelously efficient. 
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Wireless Set for British Army. 


The British Army is making use of 
a portable set for wireless telegraphy, 
capable of being carried by four horses. 
It consists of a two-eylinder gasoline 
engine and an alternator, two masts, 
thirty feet high, each made in five 
lengths, transmitting and receiving ap- 
paratus, aerial, etc. It has a range of 
about twenty miles. 


—— i 


Telephones in a Cathedral. 
What is believed by many to be the 
largest and most magnificent church 
edifice in this country has been under 
construction for many years at Morn- 
ingside Heights in New York City. It 
is the Cathedral of St. John the Divine, 

which was dedicated on April 19. 
The great size of this cathedral has 


WIRELESS TELEGRAPH STATION, FORT 
EGBERT, ALASKA. 

required the installation of an extensive 
intercommunicating telephone system. 
There is a telephone at the highest 
point of the dome. There are tele- 
phones in various parts of the choir 
galleries. One of these by the station 
of the organist and choir master con- 
nects with the stalls in the choir, so 
any section of the choir can be com- 
municated with. The telephone sys- 
tem extends to the Synod Hall, where 
the canons have their offices and where 
the choir school has sessions, also to 
the business offices in the basement of 
the hall, and to the work house on the 
grounds. When the great spire is built 
there will probably be a telephone at 
its top, which will be more than 400 
feet above the sea level. 
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ELECTRICITY IN THE MACHINE 
SHOP.’ 


BY C. W. JOHNSON. 


In almost any machine shop it will 
be found profitable to drive many of 
the tools at varying speeds. It is not 
always convenient or possible to obtain 
the desired speed range by mechanical 
devices and retain the necessary quick 
operating features, so the adjustable- 
speed motor has been developed. In its 
present form this motor is the outcome 


of many years of development and is 


a shunt-wound, auxiliary-pole motor. 
Controllers ean be designed to give any 
number of speeds forward or reverse, 
but it is customary to provide sixteen 
forward speeds and fewer reverse. On 
a four-to-one motor, sixteen speeds give 
an increase of speed to very nearly ten 
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FIG. 1. 


per cent for each notch on the con- 
troller. 

In any system of speed adjustment 
the ideal is attained when the speed 
ean be increased by constant percent- 
age increments. This is known as geo- 
metrice progression as distinguished 
from arithmetic progression, in which 
each increment is equal to the preced- 
ing one. It is generally conceded that 
ten per cent increments are satisface- 
tory, and when these are increased to 
fifteen or twenty per cent production 
is restricted, and time and money are 


1 Abstract of paper presented at Metal Trades 
Superintendents’ and Foremen’s Club, Cleve- 
land, O. ray 


wasted because tools cannot be oper- 
ated at the most efficient speeds. Any 
discussion of correct and efficient oper- 
ating speeds presupposes an organiza- 
tion and system which will obtain the 
maximum output from operators. One 
of the greatest obstacles has been re- 
moved now that an operator can reach. 
without changing his position, a simple 
lever by which he can control the cut- 
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ting speed of his machine throughout 
a considerable range by increments of 
ten per cent. 

Fig. 1 shows a graphic speed chart 
of a standard belt-driven radial drill, 
and of the same tool equipped with an 
adjustable-speed motor and one change 
in gearing. It will be noticed that only 
eight speeds are obtainable with the old 
belt drive, having one change of gears 
and a four-step cone pulley. This drill 
is one of probably twenty-five to thirty 
in one shop, all used on a varied class 
of work, comprising drilling, counter- 
boring, and tapping various-sized holes. 
Several of these drills have been con- 
verted to motor drive with a marked 
increase in output. The increased out- 
put depends upon the class of work, as 
there would be no increase if the same 
sized holes were being drilled at all 
times, provided the proper speed could 
be obtained for that hole. In this case 
the work was constantly changing, and 
workmen rarely shifted the belt on the 
cone pulley and only changed the back 
gears. Nevertheless the shop was con- 
sidered progressive, and used a modern 


system of wage payment which was 
supposed to secure maximum output 
from the men. Little time would prob- 
ably be saved by shifting the belt to 
change the speed, as this is a slow 
process, and the workmen avoid it 
whenever possible. 

With the motor drive and the back 
gears arranged to be changed quickly, 
the operator can readily be induced to 
work at the most advantageous speed. 
The men are enthusiastic about the 
change in drive, and willingly accept a 
cut of three hours on a ten-hour job, 
which a careful study of conditions 
shows to be a very moderate estimate of 
the saving. If we assume earnings of 
thirty cents per hour and an overhead 
charge of 100 per cent, a man will do 
work in one day on the altered tool for 
$3, or a factory cost of $6, which for- 
merly cost forty per cent more, thus 
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making a saving of $2.40 per day. This 
saving will pay for the tool in a short 
time, and does not have one wondering 
just what percentage of the investment 
must be saved per year to justify the 
expense. We have dwelt on this drill- 
press case for several reasons. The tool 
is universally used, and is not given 
the attention it deserves in many shops. 
Also the statements made regarding the 
advantages of applying motor drive to 
it apply to almost every tool where a 
variety of work is turned out. 

Records of lathes, drill presses and 
boring mills, notes upon charts of the 
correct running speeds for all classes of 
work regularly done on each tool. and a 
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consideration of the time and manual 
labor required to make the changes in 
speed, would be a revelation to many 
and emphasize the desirability of ad- 
justable-speed motors. Such records 
should be compiled and charted for all 
existing machine tools in the shop, un- 
less they are specialized, and it is 
known that correct speeds are readily 
obtainable. It is equally advisable to 
secure the same information on tools 
about to be purchased, for it is often 
surprising to note the poor assortment 
of speeds which some tool manufactur- 
ers offer. 

Fig. 2 shows speed curves of the most 
modern of tools, a thirty-six-inch ver- 
tical turret lathe, with mechanical 
speed changes. Fifteen speeds are ob- 
tainable in almost exact geometric pro- 
gression with twenty per cent incre- 
ments. Such results are exceptional, 
and the manufacturers deserve great 
eredit, yet twenty per cent increments 
are rather large where the highest effi- 
ciency is desired. Also the friction in 
the gearing is of considerable impor- 
tance and greater speed range, more 
speeds and smaller speed increments 
ean be secured by leaving off the extra 
gearing and installing an adjustable- 
speed motor. This will mean but a 
very small addition to the first cost of 
the tool. 

Fig. 3 shows a chart of a sixty-two- 
ineh vertical boring mill. This mill has 
not been changed to motor drive, but 
the chart shows how desirable that 
would be. When belt-driven, the speeds 
overlap, so that in reality only eight 
speeds are obtainable, and of them at 
least one is higher than can be used. It 
is needless to point out what a saving 
a motor would be on this tool. The 
point I wish to impress, however, is that 
such tools are not the exceptions but 
the rule in the average shop. 

A chart was also shown of a modern 
heavy-duty radial drill press. It is in- 
teresting in several respects. The mo- 
tor is rated at 12.5 horsepower, at 400 
to 1,600 revolutions per minute. Sin- 
gle speeds from thirty to 120 revolu- 
tions per minute are obtained with back 
gears in and 125 to 500 revolutions per 
minute with gears out—thirty-two 
speeds altogether. A competitive drill 
test was recently conducted on this ma- 
chine. Grading the drills in three 
ways, according to the inches of both 
steel and iron, they would drill with- 
out distress, the same when run to de- 
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struction, and the horsepower required 
to drive each drill under all conditions 
as determined by a recording meter. 
Naturally the drills which required the 
least power gave the longest life. There 
was an appreciable difference in this 
power, and the readings with different 
drills of the same manufacturer were 
consistent. 

In these tests the 12.5-horsepower 
motor was frequently run up to thirty- 
five horsepower. While it is not recom- 
mended that motors be run for long 
at such overloads, yet with the extreme- 
ly intermittent work on such a tool, 
there is little danger of injuring the 
motor with overloads. In general, 
when motors have been put on ma- 
chine tools they have been too liberal 
in size. Properly proportioning the mo- 
tor to the work will greatly reduce the 
cost, and much work is now being done 
toward determining the proper size of 
motor for various classes of work. 

In considering small group or indi- 
vidual motor drives in a machine shop, 
it is usual to lay great stress upon the 
power to be saved as compared with 
long lengths of line shafting. While 
power, and frequently a large amount 
of it, is thus saved, the feature of 
prime importance is the effect on pro- 
duction, and any scheme which will in- 
crease the output of a given equipment 
and floor space even a few per cent, 
will justify a considerable investment. 
—Industrial Engineering. 

—_————_---e—__ 
Telephone Rates in Europe. 

Statistics recently collected by the 
British Government on European tele- 
phone lines show that the rate for un- 
limited service is $49 in Antwerp and 
Brussels, $78 in Paris, $58 in Lyons, 
$20 to $44 in Germany, according to 
size of exchange, $39 to $58 in Italy, 
$25 to $28 in St. Petersburg, $37 to $41 
in Moscow, $83 in London, and $23 to 
$81 in Austria. 

Measured service is also supplied in 
many places. 

———_—__--@___ 
Chicago’s Street Railways. 

The city of Chicago received $6,109,- 
845 from the street railways in the last 
four years, according to a recent re- 
port. 

This sum represents fifty-five per 
cent of the net earnings of all the sur- 
face lines in the city, and is paid to 
the city in consideration of a twenty- 
year franchise granted four vears AEO 
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A NEW TYPE OF ELECTRIC FUR- 
NACE. 


BY CARL HERING. 


Let the circle, Fig. 1, represent the 
cross section of a cylindrical conductor ; 
the forces known as the ‘‘pinch phe- 
nomenon’’ will then act radially as 
shown by the arrows. If now the con- 
ductor be made to be a vertical column 


of liquid as, for instance, the part 


marked ‘‘resistor’’ in Fig. 2, consisting 
of a hole in a non-conducting material 
closed at the bottom by the electrode 
and filled with the liquid, then these 
forces will act horizontally and perpen- 
dicularly to the axis along the whole 
length. 

This force acts on the material con- 
stituting the conductor, and for this 
reason the liquid particles are moved 
bodily from the circumference to the 
central axis; hence they create a suc- 
tion near the periphery and a pressure 
at the center. 

Moreover, by hydraulic action these 
radial forces should in turn produce 
corresponding longitudinal forces at the 
center and at the periphery, and as 
these axial or vertical forces cannot 
expend themselves at the bottom, they 
should do so at the top, thereby produc- 
ing a veritable fountain, as shown in 
Fig. 2, the liquid flowing up in the cen- 
ter and down at the periphery, about 
as shown by the arrows; moreover, the 
direction of this hydraulic flow is inde- 
pendent of the direction of the electric 
current, hence is the same for direct or 
alternating currents. 

This phenomenon is admirably adapt- 
ed to be made the basis of a liquid re- 
sistor furnace. If such a column is 
made the resistor in which the heat 1s 
generated by passing the current 
through it by means of an electrode at 
the bottom, the heated liquid will be 
rapidly expelled and forced to the top 
against the blanket of slag, while the 
cooler liquid at the bottom will be 
sucked down into the hole near the cir- 
cumference to be in turn heated and im- 
mediately expelled with considerable 
force. With energetic circulation 
through the resistors, the fatal objec- 
tions to the use of liquid resistors could 
be overcome. 
= In practice one would naturally use 
two holes, one for each electrode, as 


1 Abstract of paper read at meeting of Ameri- 
can Electrochemical Society, New York, aprit 
8, 1911. 
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that reduces the depth of the hole to 
one-half. The proportions of the hole, 
that is, the ratio of the section to the 
length are of course determined by the 
resistivity of the material, the amount 
of heat to be generated, and the rela- 
tion of the volts to the amperes; the 
actual dimensions are therefore still a 
matter of choice. The ejecting force in- 
creases with the square of the current 
and diminishes as the cross section in- 
creases. Therefore there is very fortu- 
nately some choice left as to the dimen- 
sions of these ‘‘ flowing resistors.’’ 

In most materials there is apparently 
a very rapid rise of resistivity with the 
temperature, which is very favorable 
to the proportions of such resistors, as 
is also the apparently very rapid in- 
crease of the specific heat of iron at the 
higher temperatures. 

The advantages of a furnace based on 
this principle are numerous. It is ideal- 
ly simple and cheap, consisting merely 
of a crucible or hearth with two suita- 
ble holes in the bottom plugged with 
the electrodes. The heat is generated 
in the materia] itself, which is just 
where it is wanted; moreover it is gen- 
erated in the most rational place, name- 
ly at the bottom and not on the top sur- 
face ; it is conveyed and distributed me- 
chanically, so to speak, throughout the 
melted mass, and this conveyance of 
heat is immensely more rapid than it 
would be by mere conduction or by the 
slow flow due to differences of density ; 
hence a charge is treated and finished 
rapidly, whereby the output of the fur- 
nace per day is increased and the losses 
of heat per ton are proportionately re- 
duced. As far as is known now, there 
is no temperature limit except that of 
the failure of the refractory lining, as 
the pinch effect can no longer limit the 
temperature. 

This very active agitation and circu- 
lation of the liquid mixes the product 
rapidly with any of the refining ingre- 
dients which may be added, and tends 
to make the product very homogeneous. 
Every particle of the liquid is in turn, 
and repeatedly, brought to the surface 
where mechanically suspended impuri- 
ties and gas bubbles are expelled or 
forced into the slag, and where the met- 
al is exposed to the chemical action of 
the slag, which is so desirable and im- 
portant in the refining of steel; the 
fresh and highly heated surfaces thus 
exposed to slag action are of course 
enormously greater than in a still bath. 
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The top surface of the metal may be 
made as large as desired. The temper- 
ature at the surface of contact of metal 
and slag, on which temperature the slag 
action depends, is maintained better 
when the heat flows up naturally from 
the hot metal to the cooler slag, than 
when it flows down from the hotter 
slag to the cooler metal. 

Other advantages lie in the fact that 
the electrodes are very cheap, are not 
consumed, and as they may be made of 
metal they are far more economical in 
energy loss than carbon or graphite 
would be. No moving and adjusting of 


ay 


FIG. 1. 


the electrodes are required. The in- 
terior of the furnace may be made as 
small as the quantity of material re- 
quires, hence the thermal efficiency of 
the walls of such a furnace could be 
made to reach the practical maximum 
of all types of furnaces. Moreover, as 
the heat is rapidly distributed mechani- 
cally throughout the mass, the maxi- 
mum temperature need be no higher 
than that required for the desired met- 
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allurgical or chemical action, hence the 
heat losses, which increase so rapidly 
with the temperature, are correspond- 
ingly reduced ; in this is a great advan- 
tage over are furnaces, in which the 
temperature is necessarily that of the 
vapor of carbon, hence immensely high- 
er than what is needed. 

The regulation is simple, rapid, and 
ideal; the resistance does not change 
appreciably with varying amounts of 
metal in the hearth; the resistance of 
the resistor, as determined by the vol- 
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tage and amperage, may perhaps in 
some cases be an indication of the 
progress of the metallurgical treat- 
ment and, owing to the very rapid cir- 
culation, one can feel sure that the 
treatment is uniform throughout the 
whole mass. 

The hottest liquid is that in the cen- 
ter of the resistors and is therefore not 
in direct contact with the refractory 
lining. The rapid flow is not along the 
walls of the hole, but in the center, 
where it, of course, causes no wear. 
Whatever friction there is, converts the 
mechanical energy into heat, and is 
therefore not lost. 

The counter electromotive force 
which must necessarily be generated by 
the movement produced, is an advan- 
tage as it shortens the resistor, and the 
energy corresponding to this counter 
electromotive force, also ultimately 
generates heat by friction, and is there- 
fore recovered. Some of the electrical 
energy is therefore converted first into 
motion and then into heat. 

By using a bath of some suitable met- 
al in the bottom of the furnace as the 
prime receiver of the heat, the furnace 
is adapted to melt non-conductors like 
glass, or to heat granular ores, reduce 
and volatilize such metals as zine and 
arsenic from their ores, etc. By dis- 
solving carbon in the iron in one part 
of a bath and the oxide in another part, 
iron can be reduced from its ores, and 
the carbonic-oxide gas produced can be 
burned to preheat the ore, whereby the 
total energy of the carbon may be util- 
ized. 

When badly proportioned the col- 
umns are likely to pinch off, causing 
rapid makes and breaks; this so greatly 
reduces the amount of heat which can 
be generated, that there is danger of 
freezing. Such repeated breaking of 
the circuit should be avoided. Several 
times a charge was left to freeze in the 
furnace over night and yet was readily 
started the next day from the cold 
state, thus showing that the resistors 
do not part in shrinking. 

An interesting feature of the princi- 
ple on which this type of furnace is 
based is that, contrary to the more usu- 
al causes, the larger the furnace the 
better, and the less will be the difficul- 
ties, because the resistors then become 
shorter and thicker. 

This new principle naturally opens 
up a new field and there are many mod- 
ifications which at once suggest them- 


808 


selves. It would be quite simple, for 
instance,-to add gaseous fuel heat, or 
the heat of an arc, in the upper part; 
or to add the electrical parts to exist- 
ing open-hearth or other furnaces and 
use the electric heat only for the final 
treatment. 

The transformer is best attached di- 
rectly to the bottom or side of the fur- 
nace, as the furnace currents are, of 
course, of low voltage, hence large in 
amperes. 
tilting furnace then consist merely of 
the two thin primary wires. The fur- 
nace is readily adapted to three-phase 
currents; the only change is that there 
will be three holes and electrodes in- 
stead of two. 

The following is a lst of some of 
the objectionable, troublesome or unde- 
sirable features of arc, induction, and 
simple resistance furnaces with liquid 
resistors, and it will be seen that they 
would all be avoided, or at least les- 
sened, in the present type of furnace. 

Among the disadvantages of are 
furnaces may be mentioned the fol- 
lowing: the handling, feeding and 
adjusting of the electrodes; their 
cost, because they are consumed; 
the breaking off of their ends in the 
furnace; the handling of the hot stubs; 
the difficulty and expense of making 
good connections with the terminals 
outside of the furnace, through which 
terminals the electrode must be capable 
of being moved; the water cooling of 
these movable terminals above the fur- 
nace; hence the possible danger of wa- 
ter running into the furnace; the wast- 
ing away of the electrodes on their 
sides; the contamination of the product 
by the material of the electrode which 
cannot be of metal; the carbonaceous 
atmosphere; the necessarily high tem- 
perature, and the consequent additional 
losses through the electrodes and the 
roof of the furnace; the unnecessarily 
large inside volume of the furnace, 
which inereases the losses; the heat is 
applied at the top, hence travels down 

chiefly by very slow conduction, aided 
somewhat by a local agitation immedi- 
ately under the are; there is therefore 
no gravity circulation, hence the dis- 
tribution of the heat is necessarily very 
slow and uneven; the heat must pass 
through the slag, which is a bad con- 
ductor, to the metal, which is a good 
conductor; this means greater loss of 
heat per pound of product, and a larger 
furnace ; 


complications arising when 


The flexible connections to a 
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three-phase currents are used; the dif- 
ficulty in regulating the current of an 
arc, and the cost of apparatus for doing 
so; the troubles when the are goes out; 
the attention required to prevent this; 
an are furnace cannot well be used for 
zine, arsenic, glass, ete. 

Among the disadvantages of induc- 
tion furnaces may be mentioned the fol- 
lowing: the cost; the bad power-factor ; 
the necessarily poor heat insulation; 
it must be dismantled to start cold; the 
necessity of retaining a large part of 
the charge for starting the next run, or 
it must be started with a relatively 
large part of the charge heated else- 
where; the limitation of temperature 
by the construction and by the pinch 
phenomenon; the maximuin tempera- 
ture may therefore not be high enough 
for some purposes, as, for instance, for 
the melting of aluminum; all of the 
charge conducts the current, hence the 
charges must be small or the possible 
variations of the current very great: 
unequal heating when not perfectly 
level; no very active longitudinal cir- 
culation, hence the chemical actions are 
slow, involving a smaller output per 
day and therefore a greater heat loss 
per pound; no large open space for slag 
action, except by introducing complica- 
tions; these require additional current 
to be introduced by means of elec- 
trodes, and the difficulties then arise 
of getting rapid circulation, as well as 
some of the other troubles of electrode 
resistance furnaces which it was the 
very purpose of the electrodeless induc- 
tion furnace to eliminate; expensive 
complications when three-phase cur- 
rents are used; and also the difficulty 
of good insulation of the high-tension 
current. 

Among the disadvantages of resist- 
ance furnaces having electrodes and 
containing fused material may be men- 
tioned the following: serious limit of 
temperature and speed of heating due 
to pinch phenomenon; contamination 
of the product by the material of the 
electrode if carbon or graphite; great 
changes of current required with in- 
creasing quantities of reduced materi- 
als; hence small charges or very great 
regulation; small slag surface in nar- 
row channels, or if channels connect 
with a large hearth, then the difficulty 
of getting rapid cireulation from the 
heating channel to the hearth; the cost 
of apparatus for doing the same; com- 
plications with three-phase currents. 
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Electrification for Berlin. 

The electrification of the Stadtbahn, 
the great suburban railroad crossing 
the center of Berlin, Germany, was the 
subject of a recent active discussion 
between Railway Minister Breitenbach 
and Finance Minister Lentze. The 
conclusion was reached that the pro- 
posal of electrification was entirely 
practicable from both financial and 
technical points of view. 

The Stadtbahn does an enormous 
passenger business, its trains running 
from two to five minutes apart and 
the plan for better operation has long 
been in abeyance, owing to fear of the 
cost. This was originally estimated at 
250,000,000 marks ($62,500,000), but 
now the estimates have been cut down 
to 120,000,000 marks ($30,000,000). A 
bill to carry the plan into effect will 
probably be introduced at the next 
session of the Prussian diet. 


—~—_—_—__—_~)--@—____—_ 


Electrification of Vienna Suburban 
Railway. | 

A recent dispatch from Vienna, Aus- 
tria, states that the city council has ap- 
proved the project to spend $20,000,000 
on the extension of the suburban rail- 
way, including the replacing of steam 
by electricity as motive power, the 
building of branch lines linking the 
main railway stations, and also of new 
underground lines bisecting the city in 
two directions. The cost, which is to 
be spread over a number of years, will 
be contributed jointly by the state, the 
province and the municipality. 

ee eee eet 

A New Plant for Fixing Nitrogen. 

The Pauling process for making ni- 
tric acid by the fixation of atmospher- 
ic nitrogen is being applied at a new 
plant in La Roche, France. Electric 
energy for the process is developed 
from water power by four turbo-gener- 
ators of 2,000 horsepower each. The 
furnaces are arranged in groups of 
three, and each has two ares in series. 
Fifty-cycle, three-phase current is 
used at 6,000 volts. Each furnace uses 
one phase. 

The air is preheated and compressed 
before entering the furnace. On leav- 
ing it, the gases have a temperature of 
about 1,000 degrees centigrade and 
contain from 1.1 to 1.5 per cent of NO. 
On cooling, the latter reacts with the 
oxygen to form NO,. This is absorbed 
by the water im absorption towers 
through which the gases pass. 
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FINANCIAL REPORTS OF ELEC- 
TRICAL COMPANIES. 


AMERICAN CITIES RAILWAY COMPANY. 

The American Cities Railway & Light 
‘Company has issued its full pamphlet 
report for the year ended December 
31, 1910. The income account com- 


pares as follows: isio 1966 
“Total income ...............08. $893,185 $714,244 
Expenses and taxes............ 40,967 28,082 
Net earningS ......... ccc tees 852,217 686,162 
Preferred dividends ............ 414,366 414,366 
‘Common dividends ............ 430,444 269,027 
SULPIUS vare cane uketi coeta ees 7,407 2,769 
Previous surplus .............. 556,924 304,155 
‘Special income ............000. 100,000 250,000 
Total Surplus ...........cc cee 664,332 556,924 


*Special income from earnings of previous 
years, 

*After allowing for full six per cent dividends 
On $6,906,177 preferred stock, the balance, $437,- 
$52, is equal to 4.06 per cent on $10,761,165 com- 
mon stock as compared with 2.53 per cent 
earned on same stock previous year. 


The combined income account of the 
companies controlled by the American 
Cities Railway & Light Company for 
year ended December 31 follows: 


1910. 1909. 
NGLOSS: Yoho webu Rate Sams buna $6,503,114 $5,801,238 
Expenses and taxesS......... 3,721,469 3,360,944 
Net eeng pen Gea oak a edat 2,781,645 2,440,293 
Interest and sinking fund... 1,340,833 1,277,041 
Surplus og on 24 bed ewveweees 1,440,811 1,163,251 
Dividends .................. 997,477 799,433 
*Net Surplus ............. 443,334 363,818 


*American Cities Railway & Light Company’s 
proportionate share of above undivided surplus 
-earnings: For 1910, $403,780; for 1909, $328,015; 
for 1908, $259,686. 


NEW YORK EDISON COMPANY. 
The New York Publie Service Com- 
mission has issued a report covering 
operations of the New York Edison 
‘Company, for the year ended Decem- 
ber 31, 1910, which compares as fol- 
lows: 


1910. 1909. 
Operating revenue ...... +. $18,051,106 $16,553,257 
Operating expenses, taxes, 
CUO. Sate lice tes ye yas 10,685,241 9,810,555 
Operating income ....... 7,365,864 6,742.702 
‘Other income ............. 1,150,509 1,004,030 
Total income ........... 8,516,374 7,746,732 
Interest, rents, etc........ 2,695,060 3,026,925 
Net income ............. 5,821,346 4,719,807 
Dividends ................- 2,897,100 2,703,060 
= SUPPIUS: ics aon vecaee ens 2,924,246 2,016,747 
Previous surplus .......... 16,930,453 14,835,547 
Profit and loss adj. (cred.) 527,140 78,159 
Profit and loss surplus.. 20,381,839 16,930,453 


WESTERN ELECTRIC COMPANY. 
Sales of Western Electric Company 


in March were ten per cent larger than | 


for the same month a year ago. For 
the first quarter of its fiscal year to 
April 1 the company has done eleven 
per cent more business than in the same 
period a year ago. There has been 
some letting up in orders in the East, 
but sales in the middle and far west- 
ern states continue excellent. 

Western Electric is now employing 


25,000 persons, compared with 23,464 


on January 1. The present number 
is within 4.000 of the largest payroll 
the company ever had. 

The present policy of the Western 
Electric Company is to look for in- 
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creased profits through reduction in 
cost of manufacturing rather than by 
increases in selling prices. It has made 
practically no advances in prices and 
in numerous cases has been steadily 
lowering the price, sharing reductions 
in cost of production with its custom- 


ers. 


TRI-CITY RAILWAY. 

The pamphlet report of the Tri-City 
Railway & Light Company for the year 
ended December 31 last states that the 
incfease in gross earnings was equal to 
23.24 per cent; in operating expenses 
and taxes 29.89 per cent and in net 
earnings 14.79 per cent, while the gain 
in surplus was equal to 59.97 per cent, 
as compared with 1909. The income 
account compared with the previous 


vear is as follows: 
1910. Increase. 


Gross earningS ............685 $2,513,487 $473,999 
Operating expenses and taxes 1,481,967 341,060 
Net earnings ............... $1,031,520 $132,939 
Interest and discounts........ 481,408 9,020 
Balance: 64.3. 4 vse eles $ 550,112 $123,919 
Sinking fund installments.... 50,000 ........ 
Balance for dividends....... $ 500,112 $123,919 
Preferred dividend............ $ 169,572 ....... 
Sürplüs secieeerenis T eeens $ 330,549 $123,919 


CANADIAN WESTINGHOUSE COMPANY, LTH). 
The Canadian Westinghouse Com. 
pany, Limited, has issued its report for 
the year ended December 31, 1910. The 
income account compares as follows: 
1910. 1909. 
Net earnings ............... $ 697,393 $ 498,379 
Depreciation and invoice ad- 


justments ............0.2.- 130,000 70,000 

Balance o..s6 isis ewie rence 567,393 428,379 
Dividends ...........2200ee- 306,362 261,540 

SUPDIUS. co 238% 605s eevee cies 261,031 166,839 
Previous surplus ........... 536,104 431,724 

Total surplus ............ 797,135 598,663 
Written off prop. and plt. 

ACCOUNT seserian ee hese 70,522 62,461 

Profit and loss surplus... 726,613 536,103 


*Equal to 12.9 per cent earned on $4,376,600 
capital stock, compared with 10.1 per cent earned 
on $4,224,600 capital stock last year. 


UNITED TRACTION OF ALBANY. 
The report of the United Traction 
Company, of Albany, for the quarter 
ended December 31, 1910, compares as 


follows: 1910. 1909. 


Total operating revenue....... $599,807 $537,801 
Total operating expense........ 381,052 327,192 


Net operating revenue........ 218,754 210,608 
Taxes accrued ...........-2000: 37,577 24,069 
181,176 186,538 


Operating income ............ 
Other income ...........--e200- 56.335 45,354 


Gross income ............-... 237,511 231,892 
Total deductions from gross in- 

COME sos Erea rE wa ends aiei 106,170 94,620 

Net corporate income........ 131,341 137,271 


BELL TELEPHONE OF MISSOURI. 
The Bell Telephone of Missouri re- 
ports for the year ended December 31, 
1910, as follows: 
1910. 1909, 
REVENUE ictecdePasctnseisacs $2,068,245 $1,984,156 


Sxpenses, taxes, mainte- 

i ance et: curtei ete tiee ss 1,491,526 1,273,586 
Net revenue .....--.-eee08 576,526 710,570 

Dividends: snicdoe ae ek ees WS aS 703,940 
Surplus ..........0-6- ye ee ee rere 7,930 
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WESTERN UNION TELEGRAPH 
The Western Union Telegraph Com- 
pany has issued its preliminary esti- 
mated statement of earnings for the 
quarter ended March 31, 1911. These 
estimated earnings compare with actual 
figures for the same period of 1910 as 


follows : °1911. 1910. 

Net revenue .........-..665 $1,470,000 $1,794,998 

Bond interest ............6+. 433,062 433,06 
Balance s.4<1ssncee64ts48% 1,036,937 1,861,936 

Dividends ........... re 747,840 747,711 
Surplus! sersant ie ia 289,097 614,225 
‘Estimated. 


The actual figures of the Western 
Union Telegraph Company for the 
quarter ended December 31, 1910, com- 


pare as follows: iin. TA 
Net revenue .............. $1,760,809 $1,747,200 
Bond interest .............. 443,063 433,063 
Balance 252 be deset nce ees 1,327,746 1,314,137 
Dividends .........cc cece ees 747,802 747,639 
Surplus 2.40205. e00k es eeees 579,944 666,498 


The earnings of the Western Union 
Telegraph Company for the nine 
months ended March 31, 1911 (actual 
to Dec. 31, 1910) compare as follows: 


1911. 1910. 
Net revenue ...........+.6. $5,171,875 $5,471,473 
Bond interest .............. 1,299,186 1,299,186 
Balance i. See060s eer ceecs 3,872,689 4,172,287 
Dividends ....essseusnsssnes 2,243,412 2,243,201 
Sürpluüs bce pedis beeen eeta 1,629,277 1,929,086 


CANADIAN GENERAL ELECTRIC. 

The annual report of the Canadian 
Genera] Electric Company, Limited, for 
the year ended December 31 last says: 
‘‘ Business contracted during the year 
was satisfactory, both with regard to 
volume and price. The unfinished bus- 
iness upon which no profit whatcver 
had been taken into account is carricd 
forward to the current year to th- val- 
ue of $4,000,000 and orders are stili be- 
ing received in satisfactory volume.’’ 

The income account compares as tol- 


lows : 1910. Increase. 
Profits .ooouaoaoananan sees ned $ 911,208 $285,218 
Depreciation ...........-.0008 188,088 96,995 
Interest “acer odnese eye ate 76,820 25,160 
Total deductions ........... $ 264,908 $122,155 
Balance ......... ETEEN $ 646.300 $163,063 
Dividends .....essesusneness. 494,624 25,624 
Balance <2. 62g sess Peete ns $ 151.675 $137,439 
Previous surplus ............. 1,829,000 14,237 


Total surplus .............. $1,980,676 $151,676 


CENTRAL UNION TELEPHONE. 

The Central Union Telephone Com- 
pany, the Bell subsidiary company op- 
erating in Indiana, Ohio, and southern 
Illinois, reports for the year ended De- 


cember 31, 1910, compares as follows: 
1910. 1909. 


GrOSS) owes siar week nares. toa $5,597,240 $4,999,424 
Operating expense .......... 4,112,416 3,636,062 
a Ghee i huis wa ate ue gs axed 1,484,824 1,363,362 
Charges (ok eects Poe ad eG owes 1,482,947 1,363,272 
Surplu8S 4652 220s hese Seces 1,877 90 
Previous surplus ........... 1,353,399 1,353,309 
Total surplus ............. 1,395,276 1,358,319 
————_s--__—_— 


The American production of copper 
in the year 1909 was 1,092,951,624 


pounds, valued at $142.083,711. 
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New Electrical and Mechanical Apparatus and 


New Oil-Break Switches. 

The modern tendency in the electric- 
al field has been towards the use of 
apparatus of larger and larger capaci- 
ties. This has necessitated the develop- 
ment of devices capable of opening 
large currents at high voltages without 
introducing disturbing effects on the 
system. Since the oil-break switch is 
the only known commercial device 
which will accomplish this, a discussion 
of a new form which the General Elec- 
tric Company has recently developed to 
meet the requirements in modern large- 
capacity stations employing voltages 
from 22,000 to 110,000 will be of inter- 
est. 

The body of the switch consists of a 
heavy boiler-iron tank. This contains 
the oil and also supports the switch 
leads and operating parts. The tank 
rests directly on the floor and no cells 
or barriers are required. The switch is 
built in single-pole elements, 1. e., a 
three-pole switch consists of three ele- 
ments, each element constituting a cell 
in itself. This reduces the floor space 
necessary and obviates the cost of con- 
structing cells to contain the switch. 

In general the construction of these 
switches is similar to that of the other 
Form K oil-break switches made by the 
General Electric Company, in that they 
have a vertical motion of the contact 
rods and a double break for each cir- 
cuit. When the switches are opened 
the contact blades move rapidly down- 
ward, opening the circuit in oil. The 
switches have ample air space above 
the oil and are suitably vented to pre- 
vent oil from being thrown out when 
the switches are opened on extreme 
overload or short-circuit. 

With the exception of some of the 
lower voltages, where one-piece porce- 
lain bushings are used, all bushings are 
of the built-up type, similar to those 
which have been successfully used for 
some time on the General Electric 45,- 
000-volt oil-break switch and on high- 
voltage transformers. The built-up 
bushings have porcelain ends, interme- 
diate rings of compound, with treated- 
fiber washers between the latter. The 
washers are of large diameter and in- 
crease the creepage surface. The bush- 
ings after assembly are filled with spe- 
cial insulating compound. 


Appliances. 


The design of the contacts is such 
that on rupturing the circuit, the are 
always takes place on the upper ex- 
tremity of the moving contact and on 
the flared portion of the stationary one, 
so that the actual current-carrying con- 
tact surfaces are always protected. 

At rated loads the switches have a 
low temperature rise, in no ease “ex- 
ceeding twenty-eight degrees centi- 
grade. 

The switches can be operated by 
hand, by a solenoid mechanism requir- 


300-AMPERE, 45,000-VOLT OIL-BREAK SWITCH. 


switch contacts under heavy spring 
pressure. On all non-automatic mech- 
anisms, provision is made for adding 
overload protection at any time with- 
out difficulty. The mechanism for over- 
load operation has a trip, free from the 
handle feature, so that the switch can- 
not be held closed on overload or short- 
circuit. 

For solenoid operation the operating 
handle, bell cranks and pipe connec- 
tions are replaced by one or more solen- 
oid mechanisms, each of the latter be- 


a > 
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Hand operated with series-relay mechanical trip. 


ing a direct-current source of power, or 
by a diaphragm mechanism using com- 
pressed air, and are arranged for either 
non-automatic or automatic operation 
on overload. 
parts 1s counterbalanced by adjustable 
tension springs, so that the 
close easily and open without excessive 
jar. 


The weight of the moving 


switches 


The hand mechanism consists of a 
handle or operating lever mounted on a 
panel or other suitable support. In 
closing the switch the lever moves 
through an are of 180 degrees. It has a 
very powerful toggle which exerts the 
maximum power at the end of the 


stroke and makes it possible to close the 


ing provided with a large coil to close 
the switch and a small coil to trip it. A, 
control relay is used to close and to 
open the closing-coil circuit, the control 
switch thus having to handle the small 
current of the control-relay coil only. 
The trial coil of the solenoid-operated 
switch is energized by a hand-operated 
an overload cir- 
Solen- 
oids are made for use on 125, 250, and 


eontrol switch or by 
cuit-closing relay when used. 


650 volts, direet-current. 


For remote control, where a con- 
venient source of direct current for op- 
erating the switch is not available, air- 
operated mechanism can be used. 


To provide for the automatic protec- 
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tion of apparatus, under abnormal con- 
ditions of overload or short-circuit, two 
methods, series relays and current 
transformers, are commonly em- 
ployed. A selection between them 
and the various combinations under 
each, depends upon the conditions of 
operation in the particular case as well 
as upon the cost of installation. 

Series relays are similar to standard 
switehboard relays with or without bel- 
lows attachment for instantaneous or 
time-limit operation respectively. They 
are all single-pole, and each is mounted 
on a post insulator. The post insulator 
is clamped to a base, which may be 
mounted on the side wall of the station 
or to a support directly above the 
switch. The relays are connected in se- 
ries with the line, one or more being 


ELEMENT OF SOLENOID-OPER- 
ATED OIL-BREAK SWITCH. 
100 Amperes, 110,000 Volts. 


SINGLE 


used, according to the system employed. 

Series overload relays with mechan- 
ical trip with or without the inverse 
time-limit feature are used with hand- 
operated switches where a convenient 
source of direct current for tripping is 
not available. The relay mechanism 
acts directly through a treated wooden 
rod and tripping shaft upon a small 
auxiliary toggle which releases the 
main-switch toggle and opens the oil 
switch. 

The series overload relay with elec- 
trical trip is similar to the ones just de- 
scribed except that the wooden con- 
necting rod actuates a small switeh and 
closes an electrical circuit through a 
trip coil which in turn opens the oil 
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switch. This method of tripping is used 
with solenoid-operated switches. It 
may also be used with the air- 
operated switches, being connected 
in a manner similar’ to that 
just described, except that low-tension 
alternating current is used to actuate 
an electrically operated air-control 
valve. 

High-voltage current transformers, 
when accurate and reliable, are more 
expensive than series relays, and are 
therefore seldom used for tripping 
switches except when it is necessary to 
use the current transformers with watt- 
meters, watt-hour meters, or reverse- 
current relays. In general the opera- 
tion of these switches by means of cur- 
rent transformers is the same as with 
lower-voltage apparatus using standard 
switchboard relays, and varies only in 
the combinations for the different op- 
erating. mechanism. l 

The ‘‘K-10’’ switch is used on sys- 
tems with voltages of from 22,000 to 
110,000 volts, on which the combined 
normal energy delivered to the bus is 
not greater than 20,000 kilowatts. The 
‘‘K-15” oil switch is used on systems 
with voltages of from 70,000 to 110,000 
volts on which the combined normal en- 
ergy delivered to the bus is not greater 
than 50,000 kilowatts. 

—eo 
New Building for Electric Storage 
Battery Company. 

The Electric Storage Battery Com- 
pany has closed a contract for the de- 
sign and construction of a new rein- 
torced concrete building which will be 
the largest manufacturing building of 
this type in Philadelphia. 

This addition to its present plant will 
be a building approximately 300 feet 
long by 115 feet wide, six stories high, 
with a one-story triangular extension 
about 80 by 120 feet. The building will 
utilize the patented system of Mush- 
room reinforced-concrete construction 
and will be designed to meet the par- 
ticular demands of the company. 

The demand for storage batteries of 
this company’s manufacture has in- 
ereased to such an extent that it has 
been necessary to provide additional 
manufacturing facilities at once. 

The new building will be of the most 
up-to-date design, strictly fireproof, and 
will be provided with the most modern 
machinery and the best facilities for the 
convenience of its employees. The con- 
struction is to start at once and will be 
completed during the fall. 
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Large Condensing Equipments. 

The Wheeler Condenser & Engineer- 
ing Company, of Carteret, N. J., has re- 
cently been awarded the contract for 
building five large and notable surface- 
condensing equipments for prominent 
publie service plants. 

The condensers proper will all be of 
the Wheeler dry-tube type, in which 
the tubes are so grouped as to secure 
the best distribution of the steam, and 
drain plates are interposed at numer- 
ous levels in the condenser to prevent 
steam condensed in upper parts of the 
shell, falling upon and flooding tubes 
in the lower part. The drain plates 
also carry off the water of condensa- 
tion to the hotwell, without bringing 
it into contact with tubes and thus in- 
suring a high hotwell temperature with 
a corresponding saving in heat. 

Three of these dry-tube condensing 
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SINGLE ELEMENT OF PNEUMATICALLY 
OPERATED OIL-BREAK SWITCH. 

100 Amperes, 110,000 Volts. 
equipments will be for the Waterside 
No. 1 plant of the New York Edison 
Company, and will consist of cireulat- 
ing, hotwell and vacuum pumps, to- 
gether with specially designed base 
condensers to vpera.e In connection 
with three 20,000-kilowatt turbo-alter- 
nators. 

These special condensers will have a 
rated capacity of 300,000 pounds of 
steam per hour, and will be the larg- 
est of their kind in the world. 

The other two condensing equipments 
will be for 10,000-kilowatt turbines to 
be supplied for the new power station 
of the Minneapolis General Electric 


Company. 
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Seaboard Air Line Adding to Its Tele- 
phone Train Dispatching System. 

The Seaboard Air Line Railway is 
placing orders with the Western Elec- 
tric Company for telephone train dis- 
patching equipment covering more thin 
600 miles, with two complete circuits. 
This installation is being made as a 
direct :esult of the increased economy 
of the telephone over the telegraph as 
experienced by over a year and a half 
of service on divisions extending from 
Richmond to Raleigh, with a branch to 
Portsmouth, Va., and from Raleigh to 
Monroe, N. C. 

The first new division being equipped 
centers at Hamlet, N. C., and extends 
in one direction to Wilmington, a dis- 
tance of 111 miles, from Hamlet south 
to Columbia, 106 miles; and west to 
Rutherfordton, 157 miles, making a to- 
tal of 374 miles, equipped with thirty- 
six stations. 

The second division extends from 
Jacksonville to Tampa, with branches 
to Orlando and Venice, Fla., 265 miles 
in all, on which will be installed thirty- 
eight way-station equipments. The 
dispatcher, in this case, will be located 
at Jacksonville, and it is intended to 
operate the branches off the main line 
by means of polarized relays. The sta- 
tions on the branches will be called only 
when they are desired and the selectors 
will not be operated when stations on 
the main line are called. 

The equipment to be installed on 
these divisions is of the latest type 
manufactured by the Western Electric 
Company, which installed the present 
equipment on the Seaboard Air Line 

| oe 
Controllers for Motor-Driven Rotary 
Printing Presses. 

For the control of single motor-driv- 
en rotary printing presses, especially 
newspaper presses, the type of control- 
ler illustrated herewith has been stand- 
ardized in capacities of fifteen to fifty 
horsepower by the Cutler-Hammer 
Manufacturing Company of Milwaukee. 
These controllers give a slow speed of 
ten per cent of the normal speed, by a 
combination of resistance in series with 
the armature, and resistance shunted 
across the armature. The series resist- 
ance reduces the motor speed fifty per 
cent below normal and accelerates the 
press under load conditions. The arm- 
ature shunt resistance is controlled by 
a solenoid switch, which is energized 
from the motor-armature voltage when 
the main controller lever is on one of 
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the first four speed points. Slow speed 
is adjusted by setting the main lever on 
one of these points and shifting a small 
link on the panel to adjust the amount 
of armature-shunt resistance. 

The line circuit to the motor is con- 
trolled by a solenoid swtch provided 
with heavy copper and carbon arcing 
contacts and a powerful magnetic 
blowout. This switch is operated from 
any of the control switches, and is so 
interlocked with the main-controller 
lever that the motor circuit cannot be 
closed unless the proper amount of ar- 
mature resistance is in circuit. This 
protects the motor and press from a 


PRINTING-PRESS CONTROLLER. 


failure of voltage and a subsequent res- 
toration of same. 
stops the motor quickly and smoothly 
whether actuated from the control 
switches, from the over-load relay or 
when the main-controller lever is moved 
to the oft” position. From any of the 
control switches the 
started, run 
stopped. 


motor may be 
at the slow speed or 
When the press is ready to 
print, the motor can be accelerated to 
the printing speeds by the main lever 
of the controller. The press ean be 
stopped by moving the controller lever 
to the “‘off’’ position, by the stopping 
switch on the controller panel, or from 
any of the control switches. 


A dynamic brake 
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Three-Phase Locomotives in Italy. 

Recently received information as to 
the tests of the three-phase locomotives 
built for the Giovi line of the Italian 
State Railway by the Societe Italiana 
Westinghouse makes it timely to pre- 
sent to our readers the results of these 
tests and a brief description of the 
locomotives. 

The Giovi Tunnel is situated between 
the stations of Pontedecimo and Busal- 
la on the line between Genoa and Milan. 
The traffic is very heavy, this being the 
most important line between Genoa, the 
greatest shipping center, and Milan, the 
greatest manufacturing center, of Italy. 
In addition to general freight and pas- 
senger traffic hundreds of cars of coal 
are daily sent over the Giovi line from 
Genoa to Milan. Electrification became 
necessary on account of the impossi- 
bility of coping with the increase in 
traffic with steam locomotives. The ar- 
tificial ventilation of the tunnel, ow- 
ing to its great length, could not be im- 
proved any more and the condition of 
the atmosphere in the tunnel was such 
that an increase in the number of trains 
or steam locomotives would endanger 
the safety of the service. 

The Italian State Railway after ten 
years of experience has chosen for the 
electrification of .railway lines the 
three-phase system -at high-potential, 
fifteen cycles, as adopted in the Val- 
tellina lines and Simplon Tunnel. The 


- first order from the Italian State Rail- 


way to the Italian Westinghouse Com- 
pany was for forty locomotives for 
freight service, twenty-five of which 
were for the Giovi line and fifteen for 
the Savona San Guiseppe line from Sa- 
vona to Turin, which is being electrified 
at present. The first locomotives were 
completed in July, 1908, at the West- 
inghouse Vado Ligure Works. Upon 
completion they were employed for a 
time in the Valtellina lines, pending 
completion of the Giovi tunnel electrifi- 
cation. 

The new Giovi locomotive is built for 
freizht service and has a normal op- 
erating speed of twenty-eight miles per 
hour. It ean also be used for passenger 
service as its speed capacity is as high 
as it is considered safe to use on the 
Giovi line. The locomotive has also a 
fourteen-miles per hour speed, which 1s 
intended for switching purposes and for 
regenerating power when the train 1S 
running down hill. The locomotive 
weight is not more than sixty tons, but 
the mechanical construction is such 
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that the weight can be increased seven- 
ty-five tons by means of ballast. 
During the tests a train of 418 tons, 
exclusive of locomotives, was taken 
with a speed of twenty-eight miles per 
hour from Pontedecimo to Busalla, a 
distance of 6.5 miles with a maximum 
grade of 3.50 per cent, an average 
grade of 2.70 per cent, and u minimum 
curve radius of 1,200 feet. After this 
the train was taken back at a speed of 
fourteen miles per hour, the locomotive 
being connected for regenerating pow- 
er. The time allowed for one round 
trip is 140 minutes. After twenty 
hours of such continuous operation, one 
round trip without forced ventilation 
of the motors was made with a temper- 
ature rise of the motors considerably 


less than seventy-five degrees centi- 
grade. The one-hour motor rating for 


the same temperature is 720-horsepow- 


tive, with its weight increased to seven- 
ty-five tons, while the locomotive is kept 
stationary. 

The motors are three-phase, 3,000- 
volt, fifteen-eyele machines arranged to 
run in cascade and parallel, giving two 
synchronous speeds of 112.5 and 225 
revolutions per minute. Intermittent 
speeds are obtained by inserting rheo- 
stats in the cireuit. The motors have 
double bearings, the outer of which is 
built into the main locomotive frame 
and carries the reactions of the frame; 
it also takes the thrust of the connect- 
ing rods and is provided with springs 
to take up all the motion or change of 
position due to shocks, ballast on loco- 
motive frame, ete. 

The control system contains a num- 
ber of excellent features. Since the 
starting resistances are of water rheo- 
stat type it was necessary to design the 


THREE-PHASE LOCOMOTIVE ON ITALIAN STATE RAILWAY. 


er per motor corresponding to a loco- 
motive pull at the wheel circumference 
of 19,500 pounds; during the test this 
rate was exceeded. The friction rating 
under most unfavorable conditions is 
such that a train of 380 tons exclusive 
of the locomotive, can be accelerated 
to twenty-eight miles per hour in less 
than 200 seconds, by two locomotives, 
one pushing and one pulling on a grade 
of 3.50 and on a curve of not more than 
1,200 feet radius., One locomotive car 
accelerate a train of 400 tons without 
locomotive to a speed of fourteen miles 
per hour of a grade of .3 per cent and 
300 tons on a curve of 540 foot radius 
thirty times in one hour. The maxi- 
mum starting torque is such that thev 
can revolve the wheels of the Jocomo- 


secondaries of the motors for low poten- 
tial; this was also desirable in order 
to have iow potential on the slip rings. 
The low potential secondaries require, 
however, the possibility of connecting 
one of the motors in cascade connection. 
The switch performing this re-con- 
necting of one of the stators from high 
to low voltage is the only switching 
mechanism in the system which has 
numerous contacts for heavier currents. 
It ean, in this respect, be compared 
with either the auto-transformer tap 
switch of single-phase systems and 
polyphase systems with squirrel cage 
rotors, or with the resistance distrib- 
uting switches of systems using metal- 
lic starting resistance; but its practical 
operating characteristics are hetter. 
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The use of the water rheostat is one 
of: the main advantages of the control 
system. It eliminates all metallic resist- 
ance parts, which are always more or 
less subject to burn-outs and mechan- 
ical breakage. Moreover, all contacts 
that have to be operated under current 
in the secondary are eliminated except- 
ing the one contact which short circuits 
the rheostat. On this contact, however. 
there is no arcing and burning, since it 
operates only when the water rheostat 
is about zero. A further advantage of 
this control lies in the fact that it does 
not increase the current by steps, but 
allows for the finest possible regulation. 

The only switch that is interrupted 
under current is the primary switch; 
but even for this switching conditions 
are very favorable, as the current to be 
interrupted in the primary of induction 
motors with wound secondary may be 
reduced practically to the magnetizing 
current by first inserting resistance in- 
to the secondary and then breaking the 
primary current. For this reason it 
has been possible to use other switches, 
which after an operation of two years 
are still in good working condition. 
The excellent feature of the primary 
of the Giovi locomotive is that it serves 
as both an interruption switch and a 
reversing switch without requiring any 
additional contacts for the reversing ; 
this is accomplished by simply rotating 
the moveable contact parts through a 
certain angle in order to reverse the 
motor. | 

The master switch is arranged for 
two levers. One of the levers has four 
definite positions corresponding to the 
two speeds, to move forward and back- 
ward. The second lever regulates the 
eurrent consumed by the motors. Ev- 
ery position of this lever determines 
positively the certain maximum current 
to be taken by the motors. 

The pantagraph arrangements are 
very simple. The single bow with two 
bronze cvlinders insulated from each 
other and revolving in ball bearings en- 
gages both overhead wires. The use 
of the rolling contacts is very favorable 
for the contact wire, and has given very 
good results on the Valtellina lines 
where it has been in use for over ten 
vears. 

+e - 

Wireless-telegraph stations are to be 
installed on the steamers Northland 
and St. Helens, owned by the E. J. 
Dodge Company, of San Francisco. The 
United Wireless system will be used. 
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The Largest Storage Battery in the 
World. 

A contract has just been made by the 
Consolidated Gas, Electric Light & 
Power Company, of Baltimore, Md., 
with the Electric Storage Battery Com- 
pany, of Philadelphia, Pa., for the in- 
stallation of an enormous battery to be 
used for emergency service. 

This battery will consist of 152 cells 
of the ‘‘Exide’’ type, each cell contain- 
ing 133 plates. Each of the 152 lead- 
lined wood tanks will be 50 inches high, 
21.75 inches wide, and over 6 feet long, 
and will weigh without plates or elec- 
trolyte 940 pounds. The total weight 
of the entire battery equipped with 
plates and electrolyte, when ready for 
service will be approximately 1,079,200 
pounds. 

This battery when fully charged will 
supply 3,000 kilowatts for one hour. 


i ——___»--@—____—- 


re A New Pole Climber. 


The Roberts patent climber has a 
number of features which will com- 
mend it to the lineman. Being made of 
one piece of crucible tool steel, the spur 
eannot loosen. Climbing is therefore 
made very safe. The spur is long and 


ROBERTS POLE CLIMBER. 


strong, and is set high enough not to 
touch the ground when walking. There 
is consequently no damage to tin roofs 
when the lineman is compelled to step 
upon them. The straps are arranged 
to fit comfortably around the foot, there 
being no fold to irritate and chafe the 
skin. The straps cannot be lost from 
the climber. This climber is put on 
the market by the Oshkosh Logging 
Tool Company, Oshkosh, Wis. 

— eo 
Duluth & Iron Range Railroad Adopts 

the Telephone. 

The telephone system of train dis- 
patching has been adopted by the Du- 
luth & Iron Range Railroad, and equip- 
ment is now being installed between 


Two Harbors and Ely, with a branch 
from Allen Junction to Virginia and 
Eveleth, in Minnesota. The new tele- 
phone system will cover 123 miles and 
there will be fifteen way stations. W est- 
ern Electric apparatus is being used. 
—eoeo 
An Interesting Generating Set. 

A rapidly increasing tendency to- 
ward combining auxiliary apparatus as 
much as possible into fewer sets of in- 
dependent units is exemplified by an 
exciter set recently installed at the 
Easthampton, Mass., cotton mill of the 
West Boylston Manufacturing Com- 
pany. This set consists of a 30-kilo- 
watt Diehl generator furnishing direct 
current at 110 volts. This generator 
is direct driven by a 75-horsepower 
Terry steam turbine at 2,500 revolu- 
tions per minute. Beyond the genera- 
tor, and mounted on the same bed-plate 
with both the latter and the turbin”, 
is an eight-inch centrifugal double-sue- 
tion Janesville pump, which may be 
disconnected by means of a flexible 
coupling joining the generator and 
pump shafts. : 

By operating the turbine twenty-four 
hours a day it is possibly to obtain 
three different classes of service from 
this unit. Throughout the winter the 
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Steam Turbine for Driving Direct-Cur- 
rent Generators. 


Steam-turbine builders are constant- 
ly making modifications in their ma- 
chines, nearly all of which ‘are steps in 
the direction of reconciling the high 
velocity of the steam-turbine bucket 
with the more moderate speed at which 
direct-current generators, pumps, etc., 
should run. The large size steam tur- 
bine has, on the whole, so far found ap- 
plication principally for the driving of 
alternators and the propulsion of ships. 

In view of the pressing nature of 
the speed-reduction problem, the De 
Laval multi-stage geared turbine, il- 
lustrated herewith, possesses consider- 
able theoretical and practical interest. 
Helical reduction gears were adopted 
by De Laval almost at the inception of 
his work on the steam turbine and have 
proved entirely satisfactory under 
Service conditions. The efficiency of 
the double helical gear as made by the 
De Laval Companies is said to lie be- 
tween 98.5 and 99 per cent, while the 
life of the gears is equal to the wear. 
ing parts of reciprocating engines. 

Experimental work has continued on 
large gears for stationary turbines, in- 
cluding not only the gear itself, but 
also suitable machinery for the accu- 


DE LAVAL 


DE LAVAL TURBINE WITH GEARING FOR REDUCING SPEED. 


pump, which has a capacity of 1,000 
gallons per minute, furnished the hot 
water for heating the entire mill. The 
generator during the day is connected 
on the exciter bus for the main units 
which generate power for the operation 
of the mill, and during the night it is 
switched over on the lighting circuit, so 
that it has approximately a hundred- 
per-cent load-factor. During the sum- 
mer the pump is disconnected. 

Even the uses of the exhaust steam 
from the turbine vary at different sea- 
sons. During the heating season it is 
utilized to heat the water of the mill- 
heating system, while in summer it is 
changed over to the feed-water-heater 
line for heating the boiler feed. 


rate production of the gears. The need 
of special effort in this direction is ex- 
emplified by the fact that several 
months of continuous work by a skilled 
machinist were required for the cor- 
rection of a lead screw purchased from 
one of the best shops in this country, 
before it was considered sufficiently ac- 
curate to be used in the gear-cutting 
machine on which were produced the 
gears of the machine that is shown 
herewith. 

This unit consists of a multi-stage 
turbine driving a standard-speed, di- 
rect-current Crocker-Wheeler genera- 
tor through a pinion and single gear, 
the speed of the turbine shaft being 
3,600 revolutions per minute, and the 
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speed of the generator shaft 500 revo- 
lutions per minute. The illustration 
will give a good idea of the compact 
nature of the construction of the tur- 


bine, the maximum capacity of which 


is 1,200 horsepower. 

Steam is admitted to the turbine 
first through a strainer case and then 
through a combined trip and throttle 
valve, to be seen at the extreme right; 
next through the adjacent governor 
valve and then, after passing through 
steam nozzles of the standard De Laval 
type, impinges upon the blades of the 
first-stage wheel. Partial admission is 
‘used in the first stage, but full admis- 
sion in later stages. The wheels are of 
the standard De Laval type, made of 
such section as to give great strength 
throughout. : 

The buckets are set in the rim by a 
peculiar form of dovetail. The buck- 
ets are drop forged from solid bars of 


j 


—— 


REDUCING GEAR FOR 


non-corrodable metal and are allowed 
to retain the original smooth, glossy 
finish imparted by the drop-forging 
process. The use of a special metal 
also avoids the rusting which has been 
the cause of serious annoyance with 
steel buckets and even with mild 
nickel-steel buckets, whereas high 
nickel-steel buckets have shown a ten- 
dency to become brittle and to break 
unexpectedly. 

The wheels are mounted upon the 
shaft by split taper sleeves drawn 
tightly into place by internal nuts in 
the wheels, and after the wheels are 
assembled, a lock nut on the shaft 
serves further to secure them, while ro- 


; 
iL ae 
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tation of the wheels about the shaft is 
prevented by a key. The greater blade 
length required by the increased vol- 
ume of the steam as it proceeds to- 
wards the exhaust is secured both by 
reducing somewhat the diameters of 
the wheels and by increasing slightly 
the bore of the casing. 

Upon rebounding from the moving 
blades the steam again expands by 
passing between the guide vanes placed 
all around the periphery of the dia- 
phragm between the first stage and the 
second stage. These blades are made 
of ‘‘extruded’’ metal and are fitted 
onto the cast iron diaphragm. The dia- 
phragm itself is slightly dished in order 
to increase its strength to withstand 
pressure, and to complete it a solid- 
steel band is shrunk over the tips of 
the guide blades. The steel band is 
slightly wider than the blades and dia- 
phragm and as adjacent bands touch 


DE LAVAL TURBINE. 


each other, a complete steel casing 18 
formed which would effectually pre- 
vent the possible penetration of parts 
in case of rupture of the wheels. The 
center of the diaphragm is perforated 
for the passage of the shaft and leak- 
age of steam is prevented by a laby- 
rinth packing. 

The governing mechanism is in du- 
plicate, that is, there is a speed-regu- 
lating governor and a speed-limiting or 
emergency governor. The former is 
mounted at the top of a vertical shaft 
driven by a worm gear from the tur- 
bine shaft. It is of an extra heavy, 
substantial type and controls, through 
a system of two hell-crank levers and a 
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connecting rod, the movement of a ver- 
tical double-seated puppet valve simi- 
lar to that used on standard De Laval 
turbines. In order to prevent damage 
to the valve by overtravel of the gov- 
ernor, a spring is inserted in the con- 
necting rod. The same worm which 
meshes with the worm wheel on the 
governor shaft meshes with another 
worm wheel driving the tachometer, 
which is supplied as a permanent and 
regular part of the equipment. The 
lower end of the governor shaft is con- 
nected to an oi] pump, supplying the 
bearings of the machine and the pinion 
and gear. The emergency governor is 
located in the end of the turbine shaft 
itself and is ordinarily not in contact 
with the trip. Upon touching the lat- 
ter steam pressure is at once released 
from underneath a piston, by means of 
which a toggle gear is released, allow- 
ing the combined trip and throttle 
valve to close under the pressure of 
the steam in the supply pipe. 

The pinion and gear are perhaps the 
most important and interesting part of 
the construction. The gear is of the 
double-helical or herringbone type, dif- 
fering from the standard gears supplied 
with De Laval turbines only in size 
and the fact that but a single gear is 
used for the largest capacities. The 
pinion is cut from a solid bar of steel 
and is carried in plain babbitted bear- 
ings supported in a rigid cast-iron 
frame, which also supports the gear 
bearings. The pinion bearings are lu- 
bricated by sight-feed oilers from the 
pump system before referred to, the 
excess oil overflowing to the wells of 
the gear bearings, which are ring oiled. 
The gear consists of a solid cast-iron 
center upon which are shrunk two 
thick steel rings. The hub is mounted 
on a stiff shaft, which carries at one 
end a half of the flexible coupling for 
connection to the driven machine. The 
gear, complete with shaft, bearings and 
coupling are shown herewith. 

The lubrication of the gear and pin- 
ion teeth is accomplished by jets of oil 
directed at the line of contact on the 
entering side. This oil after use is 
passed through an oil strainer located 
in the base of the turbine, then through 
a cooling and settling chamber and 
then to the oil well, from which it is 
again pumped through the circuit. 

The operation of the turbo-generator 
above described is remarkably free 
from vibration and noise, and as it 
stands in the test room, supported 
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upon small screw jacks without other 
steadying means, it is impossible to tell 
from a few yards away whether or not 
the turbine is running without noting 
moving parts. There is no vibration 
and no noise that may be overheard at 
a short distance. The quiet running is 
attributed to several causes, chief 
among which is a specially designed 
gear-cutting machine and the adequate 
method of lubrication employed. 

The generator is of the standard en- 
gine type adapted for the speed of 500 
revolutions per minute, which is the 
same as could be used for a belted ma- 
chine of this capacity. The field con- 
sists of eight main poles and eight aux- 
iliary or commutating poles, the com- 
mutating poles being connected in 
series with the armature circuit and so 
proportioned as to eliminate sparking 
through all ranges of load. 


—— eee 


China’s Telephone System Now Giving 
Service. 

A cablegram has been received by 
the Western Electric Company stating 
that the two telephone exchanges which 
it has been installing in the city of 
Peking, China, were successfully cut 
into service on April 2. These ex- 
changes are both of the common-bat- 
tery type and are equipped for 6,400 
lines apiece. At present 3,000 subscrib- 
ers’ lines are connected to this tele- 
phone system, which is owned and 
operated by the Imperial Government. 

There have been no adequate tele- 
phone facilities in China. The need for 
a telephone system became so apparent 
a couple of years ago that an imperial 
commission was sent abroad to study 
the telephone systems of other coun- 
tries. The commissioners were im- 
pressed with the facilities and service 
in New York City and recommended 
an equipment along similar lines for the 
Chinese capital. The contract was 
awarded to the Western Electric Com- 
pany, after its system had been care- 
fully compared with those of its com- 
petitors both in Europe and America. 
The cost of the original equipment is 
in the neighborhood of $150,000. 

The new telephone system covers the 
whole of both the Tartar and Chinese 
cities. Underground cable, 3.5 imehes 
in diameter and containing 400 paper- 
insulated wires, has been used. The 
telephone system will employ about 
thirty operators, all of whom will be 
Chinese girls. 
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Commutator-Slotting Tools. 

The slotting of commutators is now 
followed as a general practice by some 
of the large operating companies, par- 
ticularly in railway work. In any mo- 
tor where there is a tendency toward 
sparking, due to defective design, hard 
usage or the presence of dirt, the de- 
structive action of the spark causes the 
burning of the commutator segments at 
the trailing side. This reduces the level 
of the copper below that of the mica 
which, on account of its refractory na- 
ture, remains almost unaffected and 
holds the brushes off of the copper, thus 
aggravating the trouble. The destruc- 
tive action once started, proceeds rap- 
idly, precluding good motor operation. 


AIR-OPERATED 


SLOTTING TOOL. 


Slotting out the mica to a depth of 
one-thirty-second or one-sixteenth inch 
below the surface of the copper makes 
possible proper contact of the brushes 
on the bars and, in addition, permits the 
use of soft brushes, leading to longer 
life of commutator. 

The Westinghouse Electric & Manu- 
facturing Company, Pittsburg, manu- 
factures two types of slotting tools for 
this purpose, one type air-operated and 
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MOTOR-OPERATED SLOTTING TOOL. 


the other motor-operated. Both types 
are shown in the accompanying illus- 
trations. Each of the slotting tools 
comprises a circular saw, with adjust- 
able rests for centering the tool. 
Guides bearing on the commutator 
face readjustable on the guide bar of 
the tool, make it applicable to a large 
range of commutator sizes. .The guides 
also permit the depth of slotting to be 
aceurately adjusted and maintained. 

The air-operated slotting tool is op- 
erated by an air turbine at a pressure 
of forty to eighty pounds per square 
inch. The air turbine forms part of 
the tool. 
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The motor operated slotting tool is 
satisfactorily operated by a one-fourth- 
horsepower motor running at approxi- 
mately 1,700 revolutions per minute. A 
five-foot flexible shaft is provided for 
connecting the tool to the motor. 

——__—_—¢--e--___ 
Selectors for Train Dispatching. 

The Canadian Pacific Railway is one 
of the most extensive users of telephone 
train dispatching on this continent. Its 
experience is so satisfactory that it has 
just placed an order with the United | 
States Electric Company of New York 
and Chicago for 187 additional Gill se- 
lectors on its lines east and sixty-eight 
additional for its lines west, one se- 
lector to a station. Other orders of last 
week for Gill selectors are seventy-four 
stations for the Seaboard Air Line and 
eighty-eight stations for the Atlantic 


Coast Line. 
—__»---———_—__ 


The New York, New Haven & Hartford 
Leads in Punctuality. 

One of the advantages claimed by 
advocates of electrification of main line 
roads is reliability of operation. It has 
been unofficially stated several times 
recently that the New York, New 
Haven & Hartford had practically no 
motive-power delays in handling the 
entire passenger traffic of its New York 
end by Westinghouse electric locomo- 
tives and multiple-unit trains, notwith- 
standing the change over from steam to 
electricity at Stamford. 

From reports of train operations in 
New York State during January, re- 
cently given out by the Public Service 
Commission, it appears that the New 
York, New Haven & Hartford made the 
best showing of any road in the state, 
with ninety per cent of its trains op 
time. The Long Island follows with 
eighty-six per cent and the Pennsyl- 
vania with eighty-four per cent. 

The report is especially interesting 
in view of the fact that the New Haver 
is extending its single-phase electrifi- 
cation to its Harlem Division and an- 
other branch, and reported as planning 


extension to New Haven. 
a e 


Wireless Equipment for Canadian 
Ships. 

Arrangements are being made to 
equip the steamships Guiana. Parima. 
and Kerona, of the Quebee Steamship 
Company, and the Chalmette of the 
Southern Pacific Steamship Company, 
with the United Wireless Telegraph 
apparatus. 
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The Commission has authorized the Wisconsin Electric Railway 
Company to issue $83,000 par value of five-per-cent, twenty-year, 
first-mortgage gold bonds. These bonds are to be issued in denom- 
inations of $1,000 each. The bonds are to be issued and sold for 
the purpose of supplying the company with funds to pay for the 
purchase of an electric railway property and equipment; to pay 
for the cost of extensions and improvements to the property; to 
provide funds for the payment of outstanding indebtedness incurred 
by reason of the purchase of electric railway property and equip- 
ment; and to provide for working capital. 

The Milton & Milton Junction Telephone Company applied to 
the Commission for an increase in rates, assigning as a reason for 
the increase the increased cost of labor and materials and supplies. 
The company wished to raise individual business lines from $1.50 
to $2.00; four-party business lines from $1.00 to $1.50; rural lines 
from $1.25 to $1.50. Residence rates were not changed. The inves- 
tigations made by the Commission showed that the company had 
never kept any depreciation account prior to last year. As a result 
of this negligence the renewal requirements will undoubtedly ex- 
ceed the amount allowed for depreciation. The Commission states 
in its decision, however, that this fact does not justify the company 
in loading its past depreciation cost on the telephone users of the 
future. It was found that the proposed rates would give too high a 
return on the investment and the Commission stated that the pro- 
posed increase in rural-line rates was hardly justified by the cost 
of this service. It was suggested that the rural-line rates be kept 
at the old rate. The other rates the Commission permitted the 
company to put into force as desired. 

The petition of the Troy & Honey Creek Telephone Company 
for an increase in rates was denied by the Commission chiefly be- 
cause of the poor condition of the accounts and records of the com- 
pany. The company asked for an increase in the rate of $2.00 per 
month for business and residence telephones to $1.25 and $1.50 for 
residence and business telephones, respectively. Considerable op- 
position to the increase was developed at the hearings and the sub- 
scribers insisted that the petition of the company should not be 
granted because of the poor service given and it was also claimed 
that under efficient management the company could earn a reason- 
able return on the investment under the existing rates. It appeared 
that the company has never maintained a depreciation accourt but 
has always charged all costs of renewals and replacements into the 
operating expenses. It was found impossible in the condition of the 
books to separate the renewals thus charged from the operating ex- 
penses proper. It developed at the hearings that the company did 
not maintain its lines in good condition; that the lines were often 
down and the poles in bad condition. The Commission was rather 
inclined to the view that the increase should perhaps be granted 
but stated in its decision that the explanation of the company’s 


condition was so indefinite and the situation with respect to the’ 


adequacy of the service so questionable that it was not advisable 
to pass upon the question at the present time. The Commission 
held out the hope that when the company has properly adjusted and 
kept its accounts and has placed itself in a position to render ade- 
quate service the Commission would consider the reopening of the 


case. 
COMMISSION NEWS FROM NEW YORK. 
(Special Correspondence.) 


_The Brooklyn Heights Rajlroad Company, the Nassau Electric 
Railway Company and the Coney Island & Brooklyn Railroad Com- 
pany, subsidiary corporations of the Brooklyn Rapid Transit Com- 
pany, have taken out writs of certiorari to review the action of the 
Public Service Commission in giving the Manhattan Bridge Three- 
cent Line a certificate of necessity. One of the grounds of the 
Brooklyn Rapid Transit's complaint is that the new line pro- 
noses to operate over streets in both boroughs already occupied by 
street car tracks and to cross important junctions. Horse-car lines 
at present occupy some of the streets in Manhattan on which the 
three-cent line wants to operate. The Brooklyn Rapid Transit al- 
leges that the three-cent line cannot obtain the necessary consents 
of property owners. 

The long series of hearings in the Long Acre Electric Light & 
Power Company which have been going one before the Public Serv- 
ice Commission of the First District concluded with the testimony 
of John W. Lieb, Jr. The application of the company is for per- 
mission to issue $10.000,000 additional stock of the company and 
$59,000,000 bonds. Mr. Lieb submitted a statement to the effect 
that the New York Edison Company has ample capacity reserves 
and margin to meet all future contingencies that Mav arise in re- 
guirements for electric light and power in the boroughs of Manhat- 


amalgamation later. It is also contended by the New York Edison 
Company that inasmuch as the franchise of the Long Acre Company 
has not been exercised the franchise has lapsed and is void. 

The Public Service Commission and the Subway Committee 
of the Board of Estimate have received from the Brooklyn Rapid 
Transit Company definite assurance of the willingness of that cor- 
poration to operate a through subway route in Manhattan and the 
Bronx, laid out on the lines of the Triborough subway. Informal 
assurances were received some time ago of the company’s willing- 
ness to have the Triborough subway system, including the Fourth 
Avenue route, added to its Brooklyn extensions proposed several 
weeks ago, and enter into the competition for through traffic in 
Manhattan and the Bronx. 

The Public Service Commission, Second District, has caused to 
be reopened the complaint of the Postal Telegraph Cable Company 
against the Western Union Telegraph Company. The complaint 
averred that the Western Union Company charged the Postal Com- 
pany for the transmission of certain words added to a telegram 
transferred by the Postal to the Western Union, such words being 
the name of the transfer point and the date, preceded by the word 
“via.” In its answer the Western Union admitted the making of 
this charge, and a hearing upon the complaint was had, upon the 
theory that a charge was made for the transmission of such words 
by the Western Union. In the briefs filed, however, the Western 
Union now claims that no charge is made for these words placed 
upon a transferred telegram, and claims, on the other hand, that a 
charge is made for the name of the original point and the original 
date of the telegram. The Commission in reopening this case says 
that if this position is taken, a different issue is presented from 
that raised by the complaint and answer, and a further hearing 
will be had so that proof may be given as to what words the re- 
spondent does charge for upon transferred telegrams. 

The Commission, Second District, has also received a complaint 
from William S. Massoneau, president of the village of Red Hook. 
Dutchess County, directed against the Red Hook Light and Power 
Company. Because of a dispute as to the amount to be paid for 
street lights during the Jast six months of 1910, the company served 
a notice upon the village that if the amount was not paid by 
March 31, the street lights would be shut off, and the streets of the 
village are now left in darkness. The Commission is asked to re- 
quire the company to at once renew its street lighting service and 
to continue the same without interruption pending the adjustment 


of the disputed bill. 
COMMISSION NEWS FROM NEW JERSEY. 


(Special Correspondence.) 


The Board has dismissed the complaint of the Seventh Ward 
Improvement Association of Jersey City against the Public Service 
Railway Company, in regard to service from the Pennsylvania 
Railroad ferry to Greenville. The complainant alleged that the 
company refuses to issue transfers to passengers for Greenvlle 
who may, by mistake, board a car marked “Culver Avenue.” The 
Board finds that the company affords a greater number of cars 
between the ferry and Culver Avenue than it does between the 
ferry and Greenville (the district beyond Culver Avenue being less 
thickly settled). The Board considers that the issuing of transfers 
at Culver Avenue would tend to the overcrowding of short line 
cars and cause inconvenience and discomfort to passengers on the 
short line. The transfer would not hasten the journey of Green- 
ville passengers, as such would be obliged to wait at Culver Ave- 
nue for the Greenville car, which could be as conveniently taken at 
the ferry or at points between the Ferry and Culver Avenue. 
Opinion is expressed that the fact that persons make mistakes in 
boarding cars properly marked is not a good reason why they 
should be transferred, free, to other cars. The duty rests upon the 
traveler of choosing the proper car route to reach his destination 
and the company cannot be held responsible for travelers’ mistakes. 

The Board called a conference with the electrical street railway 
companies, for Friday, April 21, at its offices in the State House., 
Trenton, N. J., upon the following: (1) track and roadway, with 
special reference to bridges, trestles, protection of same, curves 
and track construction; (2) grade crossings of electric railroads 
with those of steam railroads; (3) station or waiting room facil- 
ities at transfer points: (4) car equipment, with special reference 
to brakes, fenders and headlights; (5) rails and gates for the 
protection of passengers when crossing bridges, trestles, passing 
around curves, etc.; (6) car signs, showing route and destination: 
(7) standard regulations for government of conductors and motor- 


men. 
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IMPORTANT DEVELOPMENTS. 


POWER PLANT AT TALLULAH FALLS, GA.—In connection 
with the waterpower development of the Tallulah River a dam 110 
feet high is to be constructed, and a total head of 600 feet will be 
secured at the plant. Water is to be carried through tunnels from 
the dam to the power house, a distance of about one mile. Ap- 
proximately 60,000 horsepower will be developed, 


A 90,000-HORSEPOWER PLANT.—The new hydrolectric plant 
which is to be installed at Long Lake, twenty-nine miles down the 
Spokane River from Spokane, Wash., will develop a total of 90,000 
horsepower. The weight of the four wheels is estimated at 1,000,- 
000 pounds. A 170-foot head of water is required to operate the new 
plant and to reach this a dam, 180 feet in height, 375 feet in width 
and 150 feet at the base, tapering to 15 feet at the top, will be 
constructed. The company expects to have the first unit of 45,000 
horsepower in operation before the close of 1912. The preliminary 
work on the dam is under way. 


TO ELECTRIFY EASTERN PENNSYLVANIA.—About sixty 
electric companies have applied to the governor of Pennsylvania 
for charters, a step which is said to be in the way of a general 
electrification. The Lehigh Coal & Navigation Company is back 
of the project, which aims to supply with power all of Eastern 
Pennsylvania, affecting a territory with a population of 2,500,000 
people, including Philadelphia. The power will be transmitted 
over main high-tension lines more than 130 miles long, with 
branches to all industries, towns and villages that will contract to 
utilize the power. 


GOVERNMENT TO DEVELOP NEW-MEXICAN PROJECT.— 
The board of governors of the Elephant Butte Water Users’ asso- 
ciation and the El Paso Valley Water Users’ association decided 
at a joint meeting that was recently held in El Paso, Tex., that 
the hydroelectric feature of the Elephant Butte dam and reclama- 
tion project shall be developed and put into effect by the federal 
government instead of by a private power company. The propo- 
sition on behalf of the company that has been in process of forma- 
tion for some time was submitted to the meeting by Richard W. 
Burges, an attorney of El Paso. Mr. Burges’ proposition was to 
lease the power rights of the Elephant Butte dam for a period of 
fifty years to a company to be known as the Rio Grande Power 
Company, which proposed to utilize the power generated at the 
dam and elsewhere in the project to operate an electric railway 
and supply power to towns and industrial enterprises in the upper 
Rio Grande valley. The men who oppose this plan stated that 
the federal-government reclamation service is in better position to 
develop the power possibilities of the project than any private 
company that might be organized for the purpose. J. A. French, 
engineer of the reclamation service, was present at the meeting 
and made the statement that the government is proceeding with 
plans for the development of the power that the dam might 
afford and that the hydroelectric plant would be installed at the 
game time the irrigation feature of the project was placed in 
effect. The meeting voted down the lease proposition that was 
submitted by Mr. Burges. The government has taken steps to 
install a temporary electric power plant at the site of the dam at 
Elephant Butte, at a cost of about $500,000. O. H. Ensign, chief 
electrical engineer of the reclamation service, is in charge of this 
branch of the dam project. 


LIGHTING AND POWER. 


(Special Correspondence.) 
BARABOO, WIS.—Bonds for $45.000 for a lighting plant have 


been voted. C. 
MILTON, N. D.—Christ Halley is promoting the installation of 
an electric light plant. C. 


CUSTER. S. D.—A local stock company has been organized to 
install an electric light system. C 

SCOTTSBURG, NEB.—Mr. Roberts has commenced the in- 
stallation of the electric light plant. 


LONGVIEW, TEX.—This city is about to vote bonds for the 


extension of its electric light system. P. 
HURON, S. D.—The Waage Electric Company has been incor- 
porated with a capital stock of $25,000. P. 
VELVA, N. D.—The council has granted a franchise to John 
I. Moore to install an electric lighting system. C. 
ALVIN, TEX.—The Alvin Ice, Light & Power Company has 
been incorporated with a capital stock of $15,000. P. 
DICKINSON. N. D.—Hughes & Deiters are planning extensive 
and permanent improvements to the lighting system. C. 
GRANBURY, TEX.—The Granbury Water, Light, Ice & Power 
Company has been incorporated by R. Vickery and others. P. 


EAGLE ROCK, CAL.—The Eagle Rock Water Company has 
been granted a franchise for installing an electric lighting system 
here. A 

DULUTH, MINN.—The city engineer has been instructed to 
prepare an estimate of the cost of installing a municipal light 
plant. ; 
NEWTON, MISS.—The $11,000 bond issue which was voted 
for on March 6, for the purpose of installing an electric light plant, 
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‘has been sold, and work will be begun in the near future putting 


in the plant. 


MILWAUKEE, WIS.—The Globe Electric Company has been 
incorporated with a capital stock of $200,000 by G. W. Youngs and 
others. P. 

LACROSSE, WIS.—M. W. Fockler, of Winona, will erect a 
power house to supply light and power to Endicott, Winona and 
Lacrosse. C. 

KENDALLVILLE, IND.—This place will in a short time install 
a boulevard lighting system similar to those at South Bend and 
Mishawaka. 


MARINETTE, WIS.—The cities of Marinette and Menominee 
propose to develop municipally a plant of 50,000 horsepower on the 
Menominee River. C. 


BRAWLEY, CAL.—Superintendent McCormick, of the Holto 
Power Company, has applied for a franchise to supply electricity 
in this town for two years. A. 


OAKLAND, CAL.—The American Heat & Power Company has 
been incorporated here by J. H. King, J. A. Craig and J. H. Becker 
with a capital stock of $100,000. A. 


MOBRIDGE, S. D.—A franchise has been granted to the M 
bridge Electric Light & Power Company to install an electric light 
plant and work will be started at once. C. 


REDLANDS, CAL—The Cochella Valley Ice & Electric Com- 
pany has been incorporated by W. F. Holt, Chole Holt and W. G. 
Driver with a capital stock of $300,000. A. 


DECORAH, IOWA.—Chicago capitalists are planning the con- 
struction of a dam to develop 600 horsepower to furnish electric 
power to Wauken, Pottsville, Lansing and other towns. C. 


BONAPARTE, IOWA.—A franchise has been granted for the 
installation of an electric light plant. Power will be furnished 
from the dynamos in the United Woolen Mill power house. C. 


DARBY, PA.—The Delaware County Electric Company has 
been awarded a five-year contract for lighting the borough streets 
with tungsten lamps. Fifteen 2,000-candlepower arc lamps are also 
to be installed. 


KANSAS CITY, KAN.—This city will begin at once the con- 
struction of a municipal lighting plant to reduce the cost of elec- 
tric lights. The issue of $350,000 of bonds for the municipal plant 
was authorized February 14. 

SPRINGFIELD, O.—The International Harvester Company has 
authofized the erection of a power plant which will be built this 
spring. The new power station will be 80 by 150 feet in size and 
will be of brick and steel construction. 


NOBLESVILLE, IND.—It is reported that the power dam and 
hydroelectric plant on White River belonging to the White River 
Light & Power Company will soon be ordered sold to discharge 
debts. The property represents an investment of $100,000. S. 


MACDOEL, CAL.—The California Butte Valley Land Company 
has contracted with the Siskiyou Lighting Company to bring elec- 
tricity into this town for lighting purposes, including the furnishing 
of 8,000 horsepower to farmers. The power is to be ready for use 
by July 1. A. 

EUREKA SPRINGS, ARK.—The Eureka Springs electric sys- 
tem and entire holdings have been sold to a company consisting 
of E. F. Ackerman, of Chicago, and Hugo Seidel, of this city, and 
others. The deal embraces light and power plant, street railway, 
ice and cold storage and other interests. 


WORCESTER, MASS.—A contract has been closed between the 
Worcester Pressed Steel Company and the Connecticut River Trans- 
mission Company, for the latter company to furnish 600 horsepower 
of electrical energy to the Pressed Steel Company, at its plant near 
Barbers Crossing. The Morgan Spring Company has also con- 
tracted for power from the transmission company. 


CHARLOTTE, N. C.—A transaction involving $1,000,000 oe 
been closed whereby fifty-one per cent of the stock of the stree! 
railroad, electric light and power and gas companies of gausu, 
Spencer and Concord, N. C., is transferred to Wiliam J. iar 
Knoxville, Tenn. The purchase also includes the franchise [or 
the interurban electric line of twenty-two miles connecting Salis- 
bury and Spencer. 


HARRISBURG, PA.—Charters for twenty-eight electric com- 
panies to operate in Northampton, Lehigh and Carbon counties 
have been approved by the governor. Each of the companies has 
a capital of $5,000 and the same incorporators—W. A. Lathrop. 
Dorranceton: R. H. Wolbur, St. Davids, and H. F. Baker, German- 
town, Philadelphia. The companies are understood to be incorpor- 
ated by men interested in the Lehigh Coal and Navigation Com- 
pany. 

PORTLAND. ORE.—The sale of the power plant of the Mon- 
arch Lumber Company to the Mount Hood Railway & Power 
Company has been completed. The Monarch property will be used 
in connection with the new power plant of the Mount Hood Com- 
pany, now in course of construction on the Peninsula, to provide 
energy to the light and power patrons in Portland and vicinity until 
the new hydraulic generating station at the junction of the Bull 
Run and Sandy Rivers is completed. 
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April 22, 1911 
ELECTRIC RAILWAYS. 


(Special Correspondence.) 


ALGONA, IOWA.—The lowa & Minnesota Construction Com- 
pany is planning the construction of a line to Fairmont, Minn., via 
Armstrong. C. 

SHEBOYGAN, WIS.—W. A. Comstock, president of the Mil- 
waukee Northern Electric Road, announces that his company will 
commence grading next fall for an extension of the road to West 
Bend. C. 

CLARKSBURG, W. VA.—The Tyler Traction Company has been 
chartered to build a line from Sisterville, Tyler County, through 
Middlebourn to the village of Shirley, also in Tyler County. The 
authorized capital is $500,000. 

OMAHA, NEB.—The Nebraska & Transportation Company let 
the contract to the Baker Construction Company, of Omaha, for 
the construction of 284 miles of ‘interurban line to Sioux City, 
with branches to Madison and Norfolk, Decatur and West Point. 


PRIEST RIVER, IDAHO.—The Panhandle Electric Railway 
Company, headed by Victor M. Smith, of New York, plans to ex- 
pend $2,000,000 in the construction of a power plant here, capable 
of developing 30,000 horsepower. The company also plans to build 
a transmission line to Spokane, Wash., seventy miles from this 
city. A. 

REDONDO BEACH, CAL.—It has been ordered that a third rail 
be laid along the Los Angeles and Redondo right-of-way over por- 
tions of Pacific Avenue and Dimond Street. The order calls for 
immediate compliance. It is understood that when the work is 
completed passenger cars over the Los Angeles-Pacific system will 
be transferred from the Sherman barns to this city. A. 


HIBBING, MINN.—A survey has been made for the construc- 
tion of an electric line to Gilbert. The line will be thirty-six miles 
long and pass through Chisholm, Buhl, Virginia and Eveleth. The 
Washburn, Bailey & Mitchell Company, attorneys, represent the 
Boston capitalists interested. The Northern Traction Company 
a applied to the council for a franchise to construct an electric 
ine. C. 

VINCENNES, IND.—Articles of incorporation have been filed 
with the Secretary of State by the Vincennes Southeastern Indiana 
Interurban Railway Company. The initial capital stock is $50,000. 
The declared object of the new company is to build and operate 
an interurban railroad from Vincennes in Knox County to Jasper 
in Dubois County. George B. Hazleton, R. Q. M. Lewis and Ray 
Eubank are directors. S. 

INDIANAPOLIS, IND.—By order of court, the Indianapolis, New 
Castle and Toledo Railway’ s property will be sold to pay claims 
amounting to $3,500,000. The Knickerbocker Trust Company of 
New York and the Union Trust Company of Indianapolis are the 
largest claimants. The company’s property consists of an inter- 
urban road between Indianapolis and New Castle, power house, 
etc. The property will be sold as a unit within a short time. S. 


TELEPHONE AND TELEGRAPH. 


(Special Correspondence.) 


NEWTON, IOWA.—The Murphy Telephone Association has 
been granted a franchise. C. 

EMMETSBURG, IOWA.—The Emmetsburg Telephone Company 
will expend $6,000 in improving its system. C. 

KINGFISHER. OKLA.—The Wandell Telephone Company has 
been incorporated by J. L. Faxon and others. P. 

WEBSTER CITY, IOWA.—E. H. Martin secured a site for the 
erection of a fireproof and cement telephone exchange. C. 

FREDERICK, S. D.—The Franklin & Frederick Telephone Com- 
pany has been incorporated with a capital stock of $24,970. P. 

JAMESTOWN, N. D.—W. J. Ries, Andrew Michael and others 
have organized a company to construct a telephone line to Beaver 
Creek. C. 

SUSANVILLE, CAL.—The California & Oregon Telegraph Com- 
pany has applied for a fifty-year franchise for a telephone system 
in this town, A 

WILLIAMS, CAL.—Amiel M. Harris has purchased the tele- 
phone lines in this city and is having them looked over, extended 
and improved. A. 

LA CROSSE, WIS.—The La Crosse Telephone Company has 
secured a site for the erection of a modern telephone building, esti- 
mated to cost $15,000. e 

BUFFALO, N. Y.—The Greissinger Telephone Repeater Com- 
pany was recently incorporated to manufacture telephone repeaters, 
etc. The directors of the concern are Elwood Greissinger, Lucy 
A. Greissinger and Chilian F. Wheeler, all of Buffalo. 

GUERNSEY, UTAH.—The Guernsey Telephone Company and 
the Platte Valley Telephone Company recently were consolidated 
under the management of Walter L. Diver. The new arrangement 
gives all of the Guernsey Telephone Company subscribers long 
distance service over the Bell lines, this company being now in 
effect a sub-licensee of the Rocky Mountain Bell Telephone Com- 
pany as well as the Platte Valley Company. 
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ELECTRICAL SECURITIES. 


Business on the stock exchange still continues to be exceed- 
ingly dull, but finance on the whole is on a very sound basis at 
present, and investors are merely waiting for a decision of the 
Standard Oil and American Tobacco cases. More business was 
done in bonds during the four working days of the week, how- 
ever, than in the same part of the previous week. 

Bedell & Company, of Providence, announce that they have 
sold all of the $1,000,000 Illinois Traction Company preferred stock 
recently offered. 

The Reading Transit Company has filed notice of an authoriza- 
tion of a bond issue of $20,000,000. 

There has been placed on the unlisted department of the Phila- 
delphia stock exchange $116,250 additional Philadelphia Rapid Tran- 
sit Company voting trust certificates. 

American Telephone stockholders have crossed the 40,000 
mark. This is not only the largest number in the company’s his- 
tory, but the third largest body of shareholders of any American 
corporation. In this respect American Telephone is surpassed only 
by United States Steel and the Pennsylvania Railroad. With $263,- 
000,000 capital stock and 40,000 shareholders, American Telephone 
has as many stockholders as Union and Southern Pacific combined 
with their $489,000,000 of share capital. When President Vail came 
to American Telephone there were but 18,000 shareholders and the 
popular cry was that an increase in the list of owners of the prop- 
erty to 25,000 would lift the burden of financing. In the four years 
of the present administration there has been a gain of 22,000, or 
21 per cent, in number of shareholders, a yearly average gain of 
over thirty per cent. 

DIVIDENDS. 


American District Telegraph Company of New Jersey; regular 
quarterly dividend of one per cent payable April 28 to stock of 
record April 18. 

Binghamton Light, Heat & Power Company; regular quarterly 
dividends of one anà one-half per cent on the preferred stock and 
three-quarters of one per cent on the common stock, payable April 
15 to stock of record March 31. 

Electric Bond & Share Company; quarterly dividends of one 
and one-quarter per cent on the preferred and two per cent on the 
common stock. The preferred dividend is payable May 1 to stock 
of record April 30. The common dividend is payable April 15 to 
stock of record April 13. 

Havana Electric Railway Company; regular quarterly dividends 
of one and one-half per cent on the preferred and one and one-half 
per cent on the common stocks, payable May 13 to stock of record 
April 22. 


CLOSING BID PRICES FOR ELECTRICAI. SECURITIES ON THE LEADING EX- 
CHANGES AS COMPARED WITH THE PREVIOUS WEEK. 


NEW YORK, . 
Apr. 17. Apr. 10. 


Allis-Chalmers COMMON: 24.6 oe2a6G eee a eo 2 Se eee Cees Ty T% 
AHis-Chalmers preferred 6. 65546 2G eS 0 os ORO RE SSeS bees 29 30 
Amalgamated Coppens caie 22 ccs. a swear d ene ee eee ee eed eb ss H2 hy 6214 
American: “Tel: & CAM: oc ovis eee ag ae pew eedw a tages es CER SRO SO 
American Tel & Tel: oes 0 sie Sa ee ARSE Se SSAA Ra as 1451% 14574 
Brooklyn Rapid Transit ss... 40 s0 snore ci sae n a Seen dee E es TT% TTH 
General. Klectrit oora os ost wes os os ob oe Oe een 6 bee et a a ES 150214 1504 
Intertmrougzh-Metropolitan Common 2... ccc eee eee eee ee IN le 183, 
Interborough-Metropolitan preferred ........ 0... cee eee eee Du 54 
Kings County Eleetrie 3.6: os9 ssa hades Swed enu ee ee ees 129 129 
Mackay Companies (Postal Telegraph and Cables) common 01% 90% 
Mac kay Companies (Postal Telegraph and Cables) preferred 76% TR 
Manhattan Elevated 25c%2 odes eae ed ade od eee bs & egw e sees 136 136 
Metropolitan Street Railway oo... . 0.0... cece ee eee ee ee eee #18 #18 
New York & New Jersey Telephone..........cccce cee eeeees 103 103 
Pacifice Tel & Tel, bee beh eee bo ean ee SERS eee ees 5015 51 
[io S Steel (COMMON seor. ea hee Sada se Ses eee eee ck TT 775 
TS. Steel preferred 256-4. 0546s wk eos eer ah eee bed enw aes 119% 119 
Western (Enion esrara eee eee ee ea glad ed AE cS MOS T2% Tally 
Westinghouse COMMON... Le ccc eee ne te eee ee eeee 63 ke 65 14 
117 117% 


Westinghouse preferred oo. 0... ee cee eee eee te teens 


*Last price quoted. 


BOSTON 
Apr. 17. Apr. 10 
American Tel, & Tel sorterria eee ees fa Se iees See ee wes 14514 145% 
Edison Blee. HNluminating  cscc acces cds ces we besdeess os Sea es 283 283 
(eneral. Electri ccs be oe ss hes ee oe Sb SOS ORES 15013 15014 
Massachusetts Electrie common. .......c..ccc cece cece ceecues 164 17 


Massachusetts Electric preferred oo... 0. cece eee RU le ld, 


New England Telephone ....... 00... cc cee cece cee ene eee settee 142 141 
Western Tel. & Tel. common ..... ccc ec ccc ee eee 19 19 
Western Tel. & Tel. preferred oo... .. 0... cc ee ees 931% 93% 
PHILADELPHIA. 

Apr. 17. Apr. 10 
ANavervican RAIES- .¢56.44548 2454454 eh3Ga led oe eetiowe sete eres 41%, 433 
Electrice Company of America oo... cece ee eee tenes 113, 12 
Electrice Storage Battery common ...... ce cee ee eee ee teens OLN 53 
Electric Storage Battery preferred ......... 00. c eee ee eee ee 52, 53 
Philadelphia etre se tossama Be oa ouwie as a ee athe 8 ao eles 1614 16% 
Philadelphia Rapid Transit 26566. as ad ee aes Mee oe oe eats 184 1834 
Philadelphia Traction 4.34034 s44552 ss 5 Savon ee keene dees g4 84 
Union PE RACCOON aane We ee ea SS EH ee 1614 46 

CHICAGO i 

Apr. 17. Apr. 10 
Chicago Railways, Series 1 ........ a E E ol Se eR E E EAS g3 
Chicago Railways, Series 2 ccccvscindec.scaey obs es eedea tea ee 23 23 
CIGAR. SUDRAY Ces Jct boat and Uae eles awe eee 4% 15 
Chicaga Telephone saa oae E pa eee N A 11816 119 
Commonwealth Edison  ........ ccc cee tw ce et ene tee ere eene 128 128 
Metropolitan Elevated COMMON co... cc cece cece eee eee etree 22 22 
Metropolitan Elevated preferred co... 0.00. cece eee GS 67 
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PERSONAL MENTION. 


BUTLER KEYS, sales manager of the Hemming Manufactur- 
ing Company, of Garfield, N. J., has just returned from a successful 
trip through the West. He reports business very good. 


HORACE G. BURT has been chosen by the Chicago Associa- 
tion of Commerce as chief engineer to take charge of the Chicago 
electrification problem. He will assume his new duties May 1. 


E. W. OLDS, for seventeen years superintendent of the roll- 
ing stock of The Milwaukee Electric Railway & Light Company 
has resigned, and will go to California to engage in the real 
estate business. 


WILLIAM J. NORTON, first assistant secretary to the Public 
Service Commission of the First District of New York, has re- 
signed his position to accept one with the Commonwealth Edison 
Company, of Chicago. 


LEONARD J. BOTTING has resigned his position as secretary 
and general manager of the Central Station Development Company 
of Cleveland, O., in order that he may more effectively do special 
work for the company. 

MILES BRONSON, heretofore division superintendent of the 
New York Central at Albany, N. Y., has been appointed superin- 
tendent of the electric division, succeeding C. L. Bardo, who has 
gone to the Lehigh Valley. 

H. M. SLAUSON has severed his connection with the Opalux 
Company as its general sales manager and from May 1 will repre- 
sent the H. W. Johns-Manville Company, handling its electrical busi- 
ness in the state of New Jersey. 


ANGUS S. HIBBARD, general manager of the Chicago Tele- 
phone Company, has been made a member of the staff of the Amer- 
ican Telegraph & Telephone Company. Mr. Hibbard’s numerous 
friends in Chicago hope that he will not find it necessary to take 
up his residence in New York. 


THEODORE N. VAIL, president of the American Telephone 
& Telegraph Company, and president of the Western Union Tele- 
graph Company, accompanied by Mrs. Vail, recently sailed on the 
steamer Cedric for a four months’ tour of France and Spain. 
Mr. Vail said he was making the trip to obtain rest. 


ALONZO BURT, president of the Milwaukee Telephone Com- 
pany, will, on May 1, become vice-president and treasurer of a 
group of telephone properties which include the Wisconsin Tele- 
phone Company. Mr. Burt will for the present remain in Milwau- 
kee, although ultimately he will remove to Chicago. 


BION J. ARNOLD, of Chicago, has been chosen as engineer to 
the Committee on Downtown Model Streets. Mr. Arnold is pecu- 
liarly fitted for this post because of his long study of the questions 
involved in the committee’s investigations, and because of his 
accumulated material which will be necessary in the committee’s 
study. 


EDWARD C. SWEENEY, superintendent of the French Tele- 
graph Cable Company, has been appointed traffic manager of this 
company and general manager of the United States & Hayti Tele- 
graph & Cable Company, to succeed the late Louis A. Lurienne. 
Mr. Sweeney has been thirty-two years in the French Telegraph 
Cable Company’s service. 


RODMAN GILDER, secretary of the Crocker-Wheeler Com- 
pany, manufacturers of electrical machinery, Ampere, N. J., has 
resigned to become associated with the brokerage house of Dick 
Brothers & Company, 30 Broad Street, New York. His previous 
experience should be of value to him in the analysis of bonds of 
industrial and other corporations. 


CLARENCE E. FREEMAN, who for several years has been 
one of the engineering staff of the Arnold Company, Chicago, has 
associated himself with the W. H. Rosecrans Engineering Company, 
Stock Exchange Building, Chicago, as treasurer and consulting en- 
gineer, Mr. Freeman was for many years professor of electrical 
engineering at Armour Institute of Technology, where he endeared 
himself to his students by the thoroughness and breadth of his 
educational work. Illness compelled him to leave this position in 
1906. Soon afterwards he joined the Arnold Company and subse- 
quently took charge of its irrigation, drainage and hydroelectric 
work in the West. Mr. Freeman will continue to specialize in this 
field with the company that he has become interested in. 


CONVERSE D. MARSH, president of the Bates Advertising 
Company, New York City, was knocked down in Fifth Avenue near 
Fifty-sixth Street, in that city, last Sunday afternoon, by an auto- 
mobile owned by J. W. Earle, president of the Union Typewriter 
Company. He was removed to Flower Hospital suffering from a 
fracture of the right leg. His daughter, Miss Faith Marsh, was 
with him at the time. They had stepped from the curb on the east 
side of the thoroughfare and were attempting to get across the 
street between the automobiles. The Earle machine, which was 
going north on the avenue, was seen by Miss Marsh, who jumped 
back and tried in vain to drag her father out of its path. At the hos- 
pital Mr. Marsh is reported doing nicely. The small bone of the 
leg was broken just above the ankle. Mr. Marsh is very widely 
known in the electrical field, and established the Bryan-Marsh 
Lamp Company before entering his present field of work. 

H. P. BROUGHTON, who for several years has devoted his 
energies to the development of the hydroelectric system of the 
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Southern Wisconsin Power Company, of which he has veen general 
manager, has resigned his position to become the manager of the 
contract department of the Georgia Power Company. He will have 
his headquarters in Atlanta, Ga., where he will direct the building 
of a power load, so that when the 60,000-horsepower plant of the 
company at Tallulah Falls will be completed, in the summer of 1912, 
it will find ready a heavy power demand. Mr. Broughton brings to 
his new position an extended experience both as an engineer and 
executive. After graduating as an M. E. from Cornell University in 
1890, he became assistant to the general manager of the old Munici- 
pal Electric Light & Power Company of St. Louis, Mo., opening 
subsequently an office in St. Louis as consulting and contracting 
electrical engineer. He then took up his work in Chicago and soon 
afterwards became associated with the Fort Wayne Electric 
Works, Fort Wayne, Ind. We next find him in the first vice- 
president’s office of the General Electric Company at New York 
City. In 1905 Mr. Broughton joined the Great Northern Power 
Company, of Duluth, Minn., and three years later became the gen- 
eral manager of the Southern Wisconsin Power Company, at Madi- 


son and Kilbourn, Wis. 
OBITUARY. 


EUGENE W. SULLIVAN, secretary of the Cosmopolitan Elec- 
tric Company, died in Chicago, April 14, after a long illness of 
rheumatism of the heart. Mr. Sullivan was interested in a nun- 
ber of industrial companies and was also prominent in politics. 


HENRY F. DIMOCK, president of the McCall Ferry Power 
Company, and prominent in finance and railroad circles, died April 
10 at his home in New York City. Mr. Dimock has been ill for a 
number of weeks, having been attacked by paralysis and heart 


disease. 
NEW PUBLICATIONS. 


MINERAL OUTPUT FOR 1909.—The annual chart issued by 
the United States Geological Survey to show the value of the min- 
eral production gives a figure of $1,885,925,187 for the year of 1909. 
Of the ten leading minerals coal heads the list, with a value of 
$554,902,624, which is more than the total mineral production in 
1893 or 1894; iron is second, with $419,175,000; clay products third, 
$166,321,213; copper fourth, $142,083,711; petroleum fifth, $128,248,- 
183; gold sixth, $99,673,400; stone seventh, $71,345,199: natural gas 
eighth, $63,206,941; cement ninth, $52,797,973: and lead tenth, 
$24,864,300. 


UNIVERSAL ELECTRICAL DIRECTORY.—The 1911 edition 
of the Universal Electrical Directory has come to hand and contains 
as usual a most valuable list of electrical firms and electrical en- 
Bineers in the United Kindom and Colonies, Continental Europe 
and the United States, the total number of names amounting to 
33,900. A new feature of this edition is the separation of London 
names in the British alphabetial section under separate headings. 
A list of central power stations is given for the United Kingdom, 
British Colonies and the United States. As usual each section of 
the volume is subdivided under alphabetical and classified head- 
ings. The directory is published by H. Alabaster, Gatehouse & 
Co.. 4 Ludgate Hill, London, England. 


NEW INCORPORATIONS. 


CLEVELAND, O.—The Illuminating Supply Company, elec- 
trical engineers and supply dealers, has been incorporated with a 
capital of $10,000 by Arthur Reynal Flint, Jessie R. Schoenberger, 
P. F. McConnell and Harry E. Davis. 


TOLEDO, O.—The Mill Anthony Company of Toledo has incor- 
porated with a capital of $10,000 to deal in electric specialties. The 
incorporators are Benjamin Mills, Dan W. Miller, J. V. Kieler, 
George E. Anthony and J. J. Waldvogel. 

CINCINNATI, O.—The Electric Heater Company nas been in- 
corporated with a capital stock of $50.000 to manufacture electric 
devices. The incorporators are David M. Levy, Ben H. Lomax, 
S. C. Roettinger, A. N. Harvie and Harry B. Street. 


ALLIANCE, O.—The Electric Furnace Company has been in- 
corporated with a capital of $20,000 for the purpose of manufac- 
turing electric furnaces to be used in the treating of mertal. The 
incorporators are T. F. Bailey, H. F. Bohecker, F. L. Mowry, Wiliam 
H. Miller and H. B. Webber. ; 


PROPOSALS. 


POST OFFICE, COFFEYVILLE, KANS.—The office of the 
Supervising Architect, Washington, D. C., will receive sealed bids. 
until May 18 for the construction, complete (including plumbing, 
gas piping, heating apparatus, electric conduits and wiring) of the 
United States post oflice at Coffeyville, Kans., in accordance with 
the drawings and specification, copies of which may be obtained 
from the Custodian of site at Coffeyville, or at the Supervising 
Architect's office. 

POST OFFICE, WARRENSBURG. MO.—The office of the Su- 
pervising Architect, Washington, D. C., .will receive sealed bids- 
until May 22 for the construction, complete (including plumbing, 
gas-piping, heating apparatus, electric conduits and wiring), O 
the United States post oftice at Warrensburg, Mo., in accordance 
with the drawings and specification, copies of which may be 0 
tained from the custodian of site at Warrensburg, or at the Super 
vising Architect's office. 
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INDUSTRIAL ITEMS. 


THE MINNEAPOLIS STEEL & MACHINERY COMPANY, 
Minneapolis, Minn., includes in its April stock list a varied line 
of electrical machinery as well as engines, pumps, etc. 


THE CARLISLE & FINCH COMPANY, Cincinnati, Ohio, is 


sending out catalogs of working models of electric railway appa-. 


ratus. The line of toy tracks and locomotives which is illustrated 
is exceptionally complete and unique. 

THE AMERICAN CIRCULAR LOOM CO., Boston, Mass., has 
mailed folders advertising “Lutz” metal molding. This molding 
is a continuous galvanized steel raceway in which the wires are 
laid instead of being drawn through. 

THE CUTLER-HAMMER MANUFACTURING COMPANY. 
Milwaukee, Wis., announces by means of a novel folder, that on 
April 15 its Chicago offices were moved into the Peoples’ Gas Build- 
ing at No. 122 South Michigan Boulevard. 

THE FLEXLUME SIGN COMPANY, Buffalo, N. Y., has repro- 
duced a number of letters testifying to the satisfaction which its 
Flexlume day-night signs are giving customers. A number of in- 
stallations are illustrated in connection with these testimonials. 

THE IDEAL ELECTRIC & MANUFACTURING COMPANY, 
Mansfield, O., describes its squirrel-cage polyphase induction motors 
in bulletin No. 1041. In addition to a number of illustrations several 
curves,&re given, showing the performance of induction motors of 
various sizes. 

THE REYNOLDS ELECTRIC FLASHER COMPANY, Chicago, 
Jl., recently issued a bulletin and price list on type “L” Reco flash- 
ers for electric signs and fiashers of all descriptions. The com- 


pany announces that it will remove on May 1 to 617-631 West Jack- ” 


son Boulevard. 

THE PACIFIC ELECTRIC HEATING COMPANY, Ontario, Cal., 
has included a double page illustration of its factory at Ontario 
in the current issue of Hot Points. Some of the pages of one of 
the 1911 folders are reproduced, these folders being furnished free 
of charge to the company’s customers. 

W.N. MATTHEWS & BROTHER, St. Louis, Mo., have distrib- 
uted the third edition of the Matthews Telephone Line Construc- 
tion Book. This loose-leaf bulletin treats thoroughly the methods 
of both overhead and underground cable construction showing 
sections of conduit and giving numerous tables on construction 


cost, etc. 

B. F. STURTEVANT COMPANY, Hyde Park, Mass., has re- 
printed an article on “Economical Fire-Room Methods” which was 
first published in Poiccr and the Engineer. George H. Diman, in con- 
nection with whom F. R. Low, prepared the article, gives a great 
deal of interesting information covering a long period of practical 


experience. 

THE CENTURY ELECTRIC COMPANY. Chicago, Ill., directs 
the attention of power users to the Century single-phase motor 
through an advertisement appearing on the front page of the cur- 
rent issue of the ELECTRICAL REVIEW AND WESTERN ELECTRICIAN. 
These motors are especially designed for use under severe operat- 


ing conditions. 

THE TRIUMPH ELECTRIC COMPANY. Cincinnati, O., de- 
scribes direct-current generators of the engine type in bulletin 
No. 461. These generators are built in capacities from thirty to 
1.000 kilowatts. The smaller sizes from four up to twenty-five 
kilowatts, which are known as the Marine type, are described in a 
separate publication. 

THE GENERAL VEHICLE COMPANY, Long Island City, N. 
Y., includes in the current issue of Elec-Tricks an article on G. V. 
Electrics in United States Postal Service and also a reprint of an 
item on New York's Motor Mail Wagons which appeared in the 
New York Tribune. Several illustrations showing the various uses 
of the heavier type of electric trucks are included. 

THE CROCKER-WHEELER COMPANY, Ampere, N. J., de 
scribes and illustrates its small direct-current génerating sets in 
Bulletin No. 130. which was recently mailed. These machines, 
direct connected to a vertical engine. are especially designed for 
isolated lighting plants and also provide a convenient source of 
power for driving small machines such as vacuum cleaners, dumb 
waiters, etc. l 

THE GREGORY ELECTRIC COMPANY, Chicago, Ill, an- 
nounces that it provided the generating machinery for a municipal 
plant operating in the town of Boley, Okla. The town of Boley 
has the distinction of being exclusively a town of colored people 
and the lighting plant is said to be the only one in the United 
States owned and operated by negroes and selling power to a 
negro community. | 

THE MORRIS IRON COMPANY, New York. N. Y., has been 
awarded a contract with the City of Richmond, Virginia, for fur- 
nishing 200 arc lamp brackets to be used in connection with the 
wooden poles carrying transmission lines. The five-light orna- 
mental tungsten clusters used on the main streets of that city 
were furnished by the Frederick Iron Works, which has been 
succeeded by the Morris Iron Company. 

THE EMERSON ELECTRIC MANUFACTURING COMPANY, 
St. Louis, Mo., has published in the April number of The Emerson 
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Monthly a number of half-tone engravings of various sizes of motors 
and fans, the original cuts of which will be furnished to the trade 
free of charge. Two attractive two-column pamphlets have been 
prepared for the season of 1911 and these will be furnished to deal- 
ers with their names printed thereon. 


SPRAGUE ELECTRIC COMPANY, New York, N. Y., has com- 
piled a very attractive catalog on the Sprague electric fan. The 
Lundell type of electric fans, which are manufactured by this com- 
pany, were the first successful] electric fans to be placed on the 
market, and this type after many years still maintains its high 
grade of excellence. A number of exhaust fan motors, ceiling fans, 
desk fans and bracket fans are illustrated. 


THE SANGAMO ELECTRIC COMPANY. Springfield, Nl., is dis- 
tributing a twenty-four-page technical bulletin describing the con- 
struction, principle of operation and application of the improved 
type “H” induction watt-hour meter. The bulletin is profusely illus- 
trated. The illustrations, showing a radically new type of magnetic 
circuit, will be of particular interest to electrical engineers inter- 
ested in alternating-current measurements. 


THE ALLIS-CHALMERS COMPANY, Milwaukee, Wis., re- 
cently mailed bulletin No. 1079 describing its steam-turbine units. 
This bulletin contains a description of the Allis-Chalmers type 
of machine, together with numerous illustrations showing both de- 
tails of construction and complete installations. It will be ob- 
served that practically every class of industry is represented. Bul- 
letin No. 1624, covering the standard line of centrifugal pumps, 
has also been distributed. : 


E. W. BLISS COMPANY, Brooklyn, N. Y., bas distributed part 
12-A of the catalog of machinery for manufacturing electrical parts. 
The company makes a specialty of presses for stamping out arma- 
ture discs, telephone stampings, lamp sockets, reflectors, call boxes 


‘and, in fact, any of the stamped metal material used in the elec- 


trical trade. The standard presses and stamps which are manufac- 
tured are illustrated in the catalog and announcement is made 
that special types will be made according to the purchaser's specifi- 


cations. 


McMEEN & MILLER. Chicago, Hl.. announce that Samuel G. 
McMeen is returning to Chicago to engage in the general engineer- 
ing work in which the firm is engaged. Mr. McMeen has for the 
past four years been engaged upon a specific design, construction 
and development of independent telephone properties in San Fran- 
cisco and neighboring California cities, a work which required all 
his time and energies. His availability for general practice will 
greatly increase the capacity of the firm for handling the work and 


problems of its clients. 


THE GENERAL ELECTRIC COMPANY, Schenectady, N. Y. 
has received an order from the Riverside & Dan River Cotton 
Mills, Danville, Va., for one 200-kilowatt. 600-volt, three-phase gen- 
erator, one 351-kilowatt, 600-volt, three-phase generator, two twenty- 
kilowatt, 125-volt exciters, three forty-kilovolt-ampere transformi- 
ers, sixteen induction motors of ten to 100-horsepower capacity. 
and a 600-volt alternating-current switchboard. The latter con- 
sists of one double-circuit exciter panel, one single-circuit lighting 
feeder panel, and one double-circuit feeder panel for furnishing 
power to induction motor throughout the factory. 


PYRENE MANUFACTURING COMPANY, 412 East Thirty- 
second Street. New York. N. Y., is putting upon the market its 
liquid fire extinguisher, known as “pyrene.” When heated to 200 
degrees this liquid is vaporized and by surrounding the fire excludes 
oxygen and extinguishes the flame. It is a non-conductor, does not 
corrode metals or injure varnish or fabrics, will not freeze or de- 
teriorate. The extinguisher is a tube three inches in diameter by 
fourteen inches long and weighs about five pounds. It has been 
approved by the fire underwriters, and is in use by many lighting 
companies, trolley nnes, public schools and fire departments. 


THE INTERNATIONAL ACHESON GRAPHITE COMPANY, 
Niagara Falls, N. Y., recently mailed an attractive bulletin on its 
factory facilities and numerous products. The publication men- 
tions many of the results of the use of electric power in manufac- 
turing and the special products needed to meet the requirements of 
the electrolytic and electrothermic field. A large number of illustra- 
tions show the graphite in various forms as it appears in the fac- 
tory and give some idea of the enormous output of the plant. Ache. 
son-Graphite is all made in electric furnaces, all other kinds being 
taken from the earth. Of this manufactured graphite the com- 
pany placed on the market more than 13,000,000 pounds during the 


past year. 

THE FOUNDRY & MACHINE EXHIBITION COMPANY. 
Pittsburg, Pa., has issued a prospectus of the sixth annual exhibit 
which wil] be held in the large buildings of the Western Pennsvl- 
vania Exhibition Society, Duquesne Way, Pittsburg, at the time of 
the conventions of the American Foundrymen’'s Association. the 
American Brass Foundrymen’s Association and the American Foun- 
dry Foremen’s Association. The exhibition will include foundry and 
machine-shop tools and equipment, pattern-shop machinery, and all 
kinds of supplies and appliances used in manufacturing industries. 
It will be open from May 23 to June 1, and applications for space 
should be made at once. The prospectus contains many interesting 
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views of the exhibits taken at the Detroit Exhibition in 1910. The 


secretary of the Exhibition Company is C. E. Hoyt, Lewis Institute, 
Chicago, Ill. 


THE HOOPER-FALKENAU ENGINEERING COMPANY has 
recently been formed to take over the business of George K. 
Hooper, designer and organizer of industrial plants. Mr. Hooper’s 
experience covers a period of twenty-five years of work ranging 
in importance from that of an unskilled laborer to executive and 
consulting engineer. His recent work has included the designing 
and planning of a wide variety of industrial projects. The de- 
sign of new machinery for special purposes as well as the man- 
agement of plants, are among Mr. Hooper's activities. One of 
his most notable connections in the latter capacity has been the 
management of the Weir Frog Company, Cincinnati, O., with which 
he has been connected for five years and at present is serving 
as vice-president and general manager. Mr. Falkenau, in joining 
forces with Mr. Hooper, withdraws from the Falkenau-Sinclair 
Machine Company of Philadelphia, of which he has been president 
for a number of years. His best known work is in the field of 
designing and manufacturing special machinery. In the course of 
thirty years’ experience as a consulting engineer and owner of 
machine works, Mr. Falkenau has designed and perfected many 
successful devices, among which probably the best known is the 
pheumatic system for handling mail. The new firm will carry on 
the same class of work that each member has done previously. 


DATES AHEAD. 


Nebraska Electrical Association. Annual convention, Lindell 
Hotel, Lincoln, Neb., April 24-26. 
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Electrical Supply Jobbers’ Association. Annual convention. 
Del Monte, Cal., April 25, 26 and 27. 

American Institute of Electrical Engineers. Pacific Coast meet- 
ing, Los Angeles, Cal., April 25-28. 

Southwestern Electrical and Gas Association. Annual conven- 
tion, Houston, Tex., April 27-29. 

Arkansas Association of Public Utility Operators. Annual con- 
vention, Little Rock, Ark., May 3, 4 and 5. 

American Foundrymen’s Association, American Brass Founders’ 
Association and the Associated Foundry Foremen. Annual Con- 
vention, Pittsburg, Pa., May 23-26. 

National Electric Light Association. Annual convention, New 
York City, May 29 to June 3. 

Commercial Section, National Electric Light Association. Meet- 
ing and banquet, New York, N. Y., June 1. 

Association of Railway Electrical Engineers. Semi-annual con- 
vention, Washington Terminal Station. Washington, D. C., June 
16 and 17. 

Association of Railway Telegraph Superintendents. Annual 
meeting, Boston, Mass., June 19-23. 

Mississippi Electric Association. Annual convention, Gulfport, 
Miss., June 20-21. 

American Institute of Chemical Engineers. Semi-annual meet- 
ing, Chicago, Ill., June 21 to 24. Bi 

Society for the Promotion of Engineering Education. 4nnual 
meeting, Pittsburg, Pa., June 26, 27 and 28. 

Association of Railway Electrical Engineers. La Salle Hotel, 
Chicago, November 6-10. 


RECORD OF ELECTRICAL PATENTS. 


Issued (United States Patent Office) April 11, 1911. 


988.986. ELECTROMECHANICAL STOPPING MECHANISM FOR 
LOOMS. John F. Dustin. Fulton, N. Y. Filed June 20, 1910. 
Failure of a warp thread releases a heddle and closes a con- 
trolling circuit for releasing a shipper and stopping the loom. 


989.008. CIRCUIT TROUBLE-INDICATOR. Clarence L. Healy, 
Chatham, N. J., assignor to New York Quotation Co. Filed 
Oct. 12, 1910. A printing-telegraph circuit indicator com- 
prises two normally balanced co-operating partial circuits, 
printing instruments having operative parts in circuit respect- 
ively with each of the partial circuits, and an electrically oper- 
ated device coacting with these circuits for indicating a lack 
of balance in them. 


989,013. LAMP-GUARD. Harvey Hubbell, Bridgeport, Conn. Filed 
Aug. 11, 1910. A wire guard for incandescent lamps həs two 
parallel rings for grasping the lamp socket above and below its 
rib and means for clamping it in place. 


989,018. ALTERNATING-CURRENT MAGNET. Nils O. Lindstrom, 
Nutley, N. J., assignor to Alonzo B. See, New York, N. Y. Filed 
Oct. 27, 1910. Both the magnet and its armature have pole 
pieces of laminated iron with tongues projecting into the 
interior of the energizing coil. 


989,030. GOVERNOR FOR GAS-ENGINES. Perry Okey, Colum- 
bus, Ohio, assignor of one-half to Sarah Louis Okey, Columbus, 
Ohio. Filed Feb. 16, 1910. The engine is direct-connected to 
a dynamo. Two electrically controlled valves govern the sup- 
ply of fuel to the engine, one having its coil in series with the 
dynamo and therefore changing its opening with variations of 
the load, the other having its coil in parallel with the dynamo 
so as to close its valve on excess voltage and open it when 
the voltage is too low. 


989,052. APPARATUS FOR OPERATING ALARMS AND OTHER 
DEVICES. George I. Rockwood, Worcester, Mass. Filed Dec. 
3, 1909. A diaphragm in a pressure chamber is operated by 
excess water pressure so as to shut a valve and close an alarm 
circuit. 


989,057. STARTING DEVICE FOR INTERNAIL-COMBUSTION EN- 
GINES. Welton H. Rozier and Samuel C. Igou, St. Louis, Mo.. 
assignors to Motor Car & Device Co., St. Louis. Mo. Filed 
July 10, 1908. An ignition magneto is arranged to have its ar- 
mature revolved by means of a pedal-actnated rack which en- 
gages a gear on its shaft and thus produces an initial spark. 


989.063. SYSTEM OF MOTOR CONTROL. George B. Schley, Mil- 
waukee, Wis., assignor to Allis-Chalmers Co. Filed July 8, 
1909. Comprises a generator With separately excited field cir- 
cuit in which are a number of automatic switches, a rever- 
sible motor with its armature connected to thai of the gener- 
ator through a device that prevents any variation of the field- 
circuit resistance that would result in excess motor current. 


989.065. APPARATUS FOR HANDLING MAGNETIC MATERIALS. 
James F. Schnabel, Cleveland, Ohio, assignor to Electrice Con- 
troller & Manufacturing Co.. Cleveland, Ohio. Filed March 
31, 1910. Co-operating with a double bucket supported by 
pivotally arranged bars is lifting magnet which passes between 
the two sections of the bucket to pick up magnetic ore and 


when lifted over the edges of the bucket, the two parts of 
which have come together, drops its load into the bucket. This 
is repeated till the bucket is full. 


989,107. FIRE-ALARM. Julius Eugene Barrett. Pollock, La., as- 
signor to J. W. Wilson, C. U. Robinson, George A. Foster and 
F. O. Maxwell, Pollock, La., and John R. Hunter and Eugene 
Nolan, Alexandria, La. Filed April 30, 19109. The arma- 
ture of two separate electromagnets is arranged between them. 
A fusible connection in the circuit of the stronger releases the 
armature so that the other magnet actuates it to strike an 
alarm bell. 


989.112. TROLLEY-POLE. Charles E. Bradford, Lakeview, Wash. 
Filed Sept. 19, 1910. Has tubular alining members disposed 
to end, in combination with a spindle connecting the members 
and to which they are swivelly connected. 


989,132. ANNUNCIATOR FOR EXPLOSIVE-ENGINES. Rodney 
C. Dewey, Hoytville, Ohio. Filed April 1, 1908. An engine 
with a number of explosive chambers has an electric lamp 
for each chamber, and means controlled by the explosions in 
the respective chambers for lighting their respective lamps. 


989,133. SELECTOR MECHANISM. Amos F. Dixon, New York, 
N. Y.. assignor to Western Electric Co., Chicago. Il. Filed 
Jan. 20, 1908. In combination with a movable switch member 
is a selecting member, selectively controlled electrical means 
for advancing it, and motor mechanism arranged to return the 
selecting member to its initial position and to drive the mov- 
able switch, a distance predetermined by the extent of move- 
ment of the selecting member. 


989,134. ELECTROMAGNETIC COMPASS. Louis Dominique 
Joseph Armand Dunoyer. Versailles. France. Filed March 4, 
1907. A coil capable of rotating in a magnetic field has two 
windings to each of which is connected a separate pair of half 
rings on which bear brushes in the circuit of two reflecting 
galvanometers whose deflected line reflections indicate at their 
intersection the position of the ship. 


989.145. COMBINED FISHING-FLOAT AND FLASH-LIGHT. An- 
drew Hatchett, Louisville. Ky. Filed June 10, 1910. A fishing 
float having an electric lamp and a battery, and means operated 
by the fishing line for completing the circuit from the battery 
to the lamp. 


989.148. CARBON-HOLDER FOR ELECTRIC FURNACES. Paul 
L. T. Heroult, La Praz, France, assignor to Societe Electro- 
Metallurgique, Francaise, Froges, France. Filed Sept. 7, 1910. 
Comprises a metallic clamp adapted to embrace the carbon, 
having a duct traversing it in circumferential direction through 
which to circulate a cooling fluid, and slitted both internally 
and externally. 


989,169. KELECTROMETALLURGICAL FURNACE. Francois Lou- 
vrier, Mexico. Mexico. Filed Dec. 18, 1909. Has a condensing 
chamber built up within the furnace body in such manner 
as to divide the interior into two separate and distinct reduc- 
tion chambers, and provided with openings throngh the upper 
parts of its walls to allow inflow of volatilized metals from the 
reduction chambers. 
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989,191. MULTIPLE TELEPHONE-RECEIVER. William B. Relth, 
Chicago, Ill., assignor of nine-tenths to Henry G. Guyle, West 
Union, Neb. Filed Aug. 14, 1905. The cord attached to the 
receiver has spring clip terminals for connecting it conven- 
iently to the circuit. 

989,194. SIGNAL SYSTEM FOR RAILWAYS. Alfred L. Ruthven. 
Topeka, Kans., assignor to Ruthven Railway Signal Co., 
Phoenix, Ariz. Filed Feb. 20, 1909. The car carries a bat- 
tery and trolley wheel for engaging occasional sections of a 
third rail between which and the main rails the signal-control- 
ling circuit is connected. 

989,205. TELEPHONE SYSTEM. David L. Temple, Chicago, Ill., 
and Charles L. Goodrum, Atlantic City, N. J., assignors to 
Stromberg-Carlson Telephone Manufacturing Co. Rochester, 
N. Y. Filed March 1, 1902. Relates to means for lighting the 
line signal lamps, which is done through differential relays as- 
sociated with the line circuits and jacks. 

989,220. CHAIN-GUIDE FOR ELECTRICAL PULL-SOCKETS. 
David P. Wolhaupter, Washington, D. C. Filed Jan. 5, 1911. 
Comprises, in combination with the shell and cap of socket 
casing, a guide body consisting of separate sections held in 
register by the cap when fitted to the shell. ` 


989.231. INSULATOR-SUPPORT. Wilbur L. Chamberlain, East 


Hartford, Conn. Filed June 5, 1908. A set of posts with an- 
gularly bent tops is arranged to carry inclined insulators so 
that each may be swung over the ends of the other posts. 


989,250. TRANSMISSION OF SOUND. Delia M. Gray, Highland 


Kmi 
ree 


989,065.—LIFTING MAGNET AND BUCKET 
CONVEYOR. : 


Park, Jll., executrix of Elisha Gray, deceased, assignor to Sub- 
marine Signal Co. Filed April 15, 1901. A system for the 
transmission of sound by water has in combination with a 
common receiver means for producing sound waves in water 
with a submerged multiple electric sound receiver and trans- 
mitter, comprising a group of independent transmitters adapted 
simultaneously to receive and continuously to transmit sound 
waves originating at the same source to the common receiver. 

989,259. VAPOR ELECTRIC APPARATUS. Peter Cooper Hewitt, 
New York, N. Y., assignor to Cooper Hewitt Electric Co. Filed 
Feb. 20, 1902. Renewed April 11, 1904. A mercury-arc recti- 
fier for polyphase currents has three anodes connected to the 
secondary terminals of a Y-connected transformer, the 
cathode being connected to the neutral point through an in- 
ductance. 

989,273. THERMOSTATIC CONTROL FOR ELECTRIC HEATING 
DEVICES. Elmer C. McBride. Santa Ana, Cal. Filed July 26, 
1909. An electric flatiron contains a thermostatic bar adapted 
to close or break the beating circuit. 

989,276. SAFETY APPLIANCE FOR RAILWAY-TRACKS. Joseph 
Morton, Vancouver, British Columbia, Canada. Filed March 
22, 1910. A pipe extending along the track connects a set of 
open vessels adapted to hold liquid at the same level. A float 
in each controls a switch in a semaphore circuit. 

989,289. ELECTRIC-LIGHT FIXTURE. Jacob J. Raithel, St. Louis, 
Mo. Filed March 26, 1910. At the center of a chandelier is a 
pair of sections each provided with a clamping ring and 
adapted to clamp the lamp-supporting arms between them. 

989.290. INDICATING-CLOCK. Willie W. Rhame. Summerville, 
and Samuel H. Nuckolls, Charleston, S. C.; said Nuckolls as- 
signor to said Rhame. Filed April 25, 1910. An indicator 
comprises a clock, an endless carrier driven therby, indices 
connected with the carrier. means co-operating with the indices 
for imparting information visually, an electrically actuated 
sound-reproducing machine, and electric contacts controlled 
by the carrier for causing the actuation of this machine at 
predetermined times. 


989,259.—MERCURY ARC RECTIFIER. 
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989,292. ELECTRIC-ARC LAMP. William R. Ridings, Stretford, 
England, assignor to Westinghouse Electric & Manufacturing 
Co. Filed Dec. 28, 1905. An inclined-carbon arc lamp has a 
shunt regulating coil and means for moving the electrodes 
together to strike the arc. 

989,298. ELECTRIC METER. Gustave A. Scheeffer, Indianapolis, 
Ind., assignor to Columbia Meter Co., Indianapolis, Ind. Filed 
Jan. 14, 1910. Relates to the construction of a bent-bar bracket 
for supporting part of the meter mechanism. 


989,305. ELECTRICAL SYSTEM OF DISTRIBUTION. William 
H. Sherbondy, Fort Wayne, Ind., assignor to Gould Coupler 
Co. Filed Nov. 3, 1910.: A voltage regulator for a number of 
lighting circuits is disconnected when all the switches in these 
aah are open and connected in when any of their switches 
s closed. 


989,330. PHOTOGRAPHIC-PRINTING APPARATUS. Henry Burke 
and David James, Chicago, Ill. Filed Jan. 2, 1909. Inside the 
box are two electric lamps, one plain and the other ruby col- 
ored. The circuit of the letter is normally closed: the cir- 
cuit of the former is separately closed. 


989.335. SIGNAL FOR FIRE-SPRINKLER SYSTEMS AND THE 
LIKE. Leonard D. Chandler, North Abington, Mass. Filed 
March 4, 1910. An electric bell circuit is closed when more 
than a predetermined volume of water has passed. 


989,347. ELECTRICAL THERMOSTAT. Albert Goldstein, New 


989,292.—ARC LAMP. 


York, N. Y.. assignor to International Electric Protection Co. 
Filed May 2, 1910. Within a casing is a diaphragm close to 
an electric contact for an alarm circuit which is closed when 
the air within expands unduly. 

989,362. KNIFE-SWITCH. Orin H. Hoeft, Brownlee, Neb. Filed 
May 24, 1910. A switch has a plurality of blades mounted 
on two pivot posts, these posts being connected by a metallic 


strip. 

989,364. SWITCH. Claud Huffman. Versailles, Mo. Filed July 23, 
1910. Terminal contacts, binding posts, etc., are mounted on 
a tubular insulating members. The switch blade, pivoted at the 
center, is provided with means for engaging it with either of 


the contacts. : 

989,394. OVERHEAD TROLLEY. Henry D. Murdock, Scottburg, 
Ind. Filed Dec. 29, 1909. A switch member mounted so as to 
connect the main trolley with the trolley of the branch line 
is operated when the track switch is thrown. 

989,401. CONTROLLER FOR ELECTRIC MOTORS. Wiliam A. 
Paris, Edgewood Park, Pa.. assignor to Westinghouse Electric 
& Manufacturing Co. Filed Dec. 28, 1905. A contact-bearing 
drum is operated in one direction by a float and in the other by 
an actuating spring so that the motor is started gradually 
when the water is lowered below a certain point. The con- 
troller works with a step-by-step movement. 

989,414. ELECTRIC TANK-SWITCH. Harry A. Prindle, East 
Orange, N. J., assignor of one-half to Francis H. Stillman, 
Brooklyn, N. Y. Filed Oct. 14, 1908. Combines a movable 
circuit-closing device. a pivoted driver operative to move the 
device to and from its working position, the driver having on 
it a projection, a pulley, a float and counterweight and flexible 
tie secured together, the tie extending over the pulley, and a 
pair of devices attached to the tie and adapted to act on op- 
posite sides of said projection. 

989,420. FIRE-ALARM. Louis Tasman Reichel, Wellington, New 
Zealand, assignor to Reichel Automatic Fire Alarm Co. Filed 
Dec. 22, 1908. Comprises a thermopile, a galvanometer ar- 
ranged in circuit with the thermopile, a pointer therein, a 
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terminal mounted adjacent to the galvanometer pointer, a 
magnet near such terminal arranged to act on the pointer 
and a bell and battery arranged to directly complete circuit 
with the galvanometer pointer and the terminal. 


‘989,458. ELECTRIC CIRCUIT BREAKER. William Walz, Toronto, 
Ontario, Canada. Filed March 6, 1909. An electric switch clos- 
ing an electric circuit has a spring actuated to break the cir- 
cuit, a spring-held latch mechanism holding the switch in 
its closed position, an electro-magnet included in the electric 
circuit and having a hollow core, an armature spindle extend- 
ing through the core and an armature adjustably secured to 
the spindle. 

‘989,462. REGULATING MECHANISM FOR INCUBATORS. Louis 
L. White, Eugene, Ore. Filed April 19, 1910. Thermostats are 
arranged to rotate a shaft in one direction or another with 
variations of temperature so that the opening between the 
hot-air chamber and the incubator is either closed or opened. 


:989,465. AUTOMATIC DISTRIBUTOR FOR ELECTRICITY. Harry 
Ashton Wolff, Chaville, France. Filed Dec. 31, 1910. Com- 
prises a series of concentrically arranged contact rings and 
a rotary switch carrying a series of contacts one for each 
contact ring, in combination with a motor for rotating the ro- 
tary switch. a source of current supply, a series of working 
circuits each leading from a portion of one of the contact rings 
and having a common return, and a series of motor circuits 
each leading from a portion of another of the contact rings 
and having a common return. 

989,487. LIGHTNING ARRESTER. Elmer E. F. Creighton, Schen- 
ectady, N. Y., assignor to General Electric Co. Filed Aug. 26, 
1909. Two electroiyvtic arresters have their corresponding ter- 
minals electricaliy connected, a grounding switch being mount- 


989,487. —LIGHTNING ARRESTER. 


ed to co-operate with the other terminals of the arresters and 
thereby ground either one of the other terminals at will. 


989,506. ELECTRIC CRANE AND DERRICK. Jobn M. Kelley, 
Buffalo, N. Y. Filed June 17, 1909. A car traveling along an 
overhead track is provided with a winding drum, both car 
and drum being driven by electric motors. 


‘989,516. FIRE-ALARM TELEGRAPH APPARATUS. Nathan H. 
Suren, Needham, Mass., assignor to Gamewell Fire-Alarm Tele- 
graph Co., New York, N. Y. Filed April 12. 1909. Combines 
a plurality of main circuits, a plurality of main-relays controlled 
thereby, a repeating-circuit, a plurality of circuit-operating-de- 
vices operated by said main-relays. a plurality of switches 
controlling the operation of the repeating-circuit, and means, 
operated by any one of said relays, when active, for holding 
the switch of the active-relay closed and for opening the re- 
maining switches. 


‘989.518. ARC-LAMP. Samuel P. Wilbur, Wilkinsburg, Pa., assignor 
to Westinghouse Electric & Manufacturing Co. Filed June 2, 
1905. Has a stationary electrode, a movable electrode, a sheath 
having a projection, and a clutch mechanism for the electrode, 
of opposing series and shunt magnet coils which govern the 
action of the clutch mechanism, and means dependent upon the 
engagement of the sheath projection with a portion of the 
clutch mechanism for cutting out the lamp. 


‘989,521. GENERATOR-DRIVER. Harry C. Clay, Columbus, Ind., 
assignor to Reeves & Co., Columbus, Ind. Filed Oct. 19, 1910. 
A magneto has a shaft connected by a spring to a separate 
driving shaft so that the driving force is yieldably applied 
to the magneto. 

989.527. AUTOMATIC TIME-SWITCH. Rudolph W. Lawson and 
Harry B. Snell, Denver, Colo., assignors of one-half to Fred 
W. Thompson, Denver, Colo. Filed Jan. 24, 1910. Combines 
a make-and-break device having a movable member mounted 
to reciprocate, spring-actuated lever arms positioned at the 
opposite ends of the movable member, cams mounted to rotate 
and arranged to act on the said arms whereby the latter are 
tirst operated to increase the tension of the actuating springs. 
means for rotating the cams, and clock mechanism connected 
to regulate the movement of the cams in synchronism with the 
clock mechanism. 

989.532, MEANS FOR HOLDING AND CONVEYING AIR-TUBES 
AND ELECTRIC CONDUCTORS TO SUBMARINE DIVERS. 
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ester E. Macduffee, New York, N. Y., assignor of one-fifth 
se to George A. Traver, Brooklyn, N. Y., James P. Reid, 
New York, N. Y.. John L. Gordon, West Hoboken, N. J., and 
Ernest Meyer, Tuxedo, N. Y. Filed Dec. 6, 1910. The elec- 
trical conductors are imbedded in the air supply and exhaust 
tubes. 

989,549. FILAMENT-MOUNTING MACHINE. William R. Burrows. 
Newark, N. J., assignor to General Electric Co. Filed Dec. 29. 
1906. Comprises a fixed support for a stem, a support arranged 
to hold the ends of a filament in contact with the wires in 
the stem, and means for automatically forcing an adhesive 
into place around the engaging ends of the wires and filaments. 


PATENTS THAT HAVE EXPIRED. 


Following is a list of the electrical patents (issued by the 
United States Patent Office) that expired April 17, 1911: 
518,213. INSULATING-TURNBUCKLE. Henry P. Ball, Schenec- 

tady, N. Y. 

518,217. MEANS FOR EXCITING FIELD-MAGNETS OF ALTER- 
NATING-CURRENT DYNAMOS. Louis Bell, Boston, Mass. 
518,218. REGULATOR FOR DYNAMO-ELECTRIC MACHINES. 

Louis Bell, Boston, Mass. 


518,221. ELECTRIC MOTOR CAR. Harold P. Brown, New York, 
N. Y. 

518,231. ELECTRIC SWITCH. Axel Ekström, Lynn, Mass. 

518.232. REGULATOR FOR DYNAMO-ELECTRIC MACHINES. 


William H. Elkins, Cambridge, Mass. 


518,236. RHEOSTAT. Jonathan P. B. Fiske, Lynn, Mass. 
518,244. CUT-OUT METER. Caryl D. Haskins, Lynn, Mass. 
518,245. DAMPING DEVICE FOR ELECTRICAL MEASURING IN- 


STRUMENTS. Frank Holden, Lynn, Mass. 


518,263. TELEPHONIC APPARATUS. Charles Milde, Paris. 
France. 
018,265. ELECTRIC MEASURING-INSTRUMENT FOR MULTI- 


PHASE SYSTEMS. Edgar W. Mix. Lynn, Mass. 

518,290. ARMATURE FOR DYNAMO-ELECTRIC 
Elihu Thomson, Swampscott, Mass. 

518,291. MODE OF COOLING ELECTRIC MOTORS. Elihu Thom- 
son, Swampscott, Mass. 

518,293. ELECTRIC RAILWAY SYSTEM. Charles D. Tisdale, Bos- 
ton, Mass. 

518,297. ELECTRIC STOP MOTION. John Weir. Fall River, Mass. 

018.310. UNIVERSAL-PHASE ALTERNATE-CURRENT MOTOR. 
Thomas Duncan, Fort Wayne, Ind. 

518,311. ELECTRIC METER. Thomas Duncan, Fort Wayne, Ind. 

518,312. ARMATURE. Ernst Egger and Ferdinand A. Wessel. 
New York, N. Y. 

518,331. TELEPHONE-EXCHANGE SYSTEM. John I. Sabin and 
William Hampton, San Francisco, Cal. 
918,332. TELEPHONE SYSTEM. John I. 

Hampton, San Francisco, Cal. 

918,333 and 518.334. TELEPHONE EXCHANGE SYSTEM. 
I. Sabin and William Hampton, San Francisco, Cal. 
518,337. ELECTRIC TOWER-CLOCK. Charles D. Warner, An- 

sonia, Conn. 

518,345. CONTROLLER FOR ELECTRIC MOTORS. 
Cooper, Minneapolis, Minn. 

518,349. REGULATOR FOR DYNAMO-ELECTRIC MACHINES. 
Charles L. F. Muller, Milwaukee, Wis.; Charles B. Carstens, 
administrator of said Muller, deceased. 

518,359. ELECTRIC-CURRENT REGULATOR. Addison G. Water- 
house, Hartford, Conn. 

518,360. METHOD OF REGULATING ELECTRIC CURRENTS. 
Addison G. Waterhouse, Hartford, Conn. 

918,365. RHEOSTAT. Alva C. Dinkey, Allegheny County, Pa. 

518.367. MULTIPLEX TELEPHONY. William W. Jacques, New- 
ton, Mass. 

518,392. TELEPHONE TRANSMITTER FROM SECONDARY BAT- 
TERIES. John J. Carty, New York, N. Y. l 

518,404. ELECTRIC STARTING SWITCH. Frederick V. Henshaw, 
Brooklyn, N. Y. 

518,414. BOND FOR ELECTRIC RAILWAYS. Julius Meyer, New 
York, N. Y. 

518,444. DYNAMO ELECTRIC MACHINE. Henry ÈE. Dikeman, 
Berkeley, Cal. 

518,463. COIN-CONTROLLED ELECTRIC MACHINE. Robert J. 
Merker, Cleveland. Ohio. 

518,471. ELECTRIC SWITCH. Joseph B. Smith, Manchester, N. H. 

518,481. ELECTRICAL CONTACT MECHANISM. John F. Blake, 
New Haven, Conn. 

518,511. ELECTRIC RAILWAY SIGNAL. Benjamin F. Rex, St. 
Louis, Mo. 

518.525. AUTOMATIC ELECTRIC SIGNALING DEVICE FOR 
CROSSINGS. Edward A. Hermann, St. Louis, Mo. 

518,534. ELECTRIC CURRENT RECORDER. Johan W. Th. Olan, 
New York, N. Y. 

518,540. ELECTRIC 
Philadelphia, Pa. 

518,542. THERMO-ELECTRIC GENERATOR. Harry B. Cox, Hart- 
ford, Conn. 

518,561. ELECTRIC MOTOR. 

518,562. ARMATURE FOR ELECTRIC MOTORS. 
Brown, New York, N. Y.. 


MACHINES. 
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RAILWAY CONDUIT. Paul P. Banholzer, 


Harold P. Brown, New York, N. Y. 
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DISPLACING WELSBACH STREET LAMPS BY TUNGS. 
TENS. . 

Competition continues sharp between the Welsbach gas- 
oline lamp and the tungsten electric incandescent in the 
field of minor-thoroughfare illumination. In progressive 
cities and towns there is arising a genuine public demand for 
better lighting of streets located outside the central areas 
of heavy traffic, and nothing supplies this service as well as 
electricity, when all the factors are duly considered. In its 
maintenance of candlepower the tungsten lamp is far supe- 
rior to the mantle running on gas or combustible vapor, and 
in addition, the simplicity and reliability of the electrical 
equipment are strong talking points easily backed up by 
experience, when the central-station man appears before the 
municipal council board. Nothing is quite as suggestive, 
however, as an actual test in the field, and a recent investi- 
gation of the comparative efficiency of incandescent and 
Welsbach-gasoline street lighting at Worcester, Mass., fur- 


nishes convincing evidence of the superiority of electricity 


in the illumination of subordinate thoroughfares. In the 
lighting of main streets and avenues electricity has practi- 
cally no competitor in this country, but its effectiveness and 
economy in subordinate illumination are not as well appre- 
clated as ought to be the case. 

The street-lighting service at Worcester is supplied by 
the local electric lighting company, but a so-called municipal 
street-lighting department maintains a close inspection of 
the illumination, hours of operation, costs, and general con- 
duct of affairs, on behalf of the city. It has been the policy 
of the city for many years to light evenly all streets where 
the service has been established, and as a result of the care 
taken in this direction few cities in America are so uniformly 
illuminated. The standard of illumination may be somewhat 
lower than perfect satisfaction demands, but it is maintained 
over the entire territory which the city attempts to cover, 
a condition which is anything but common in the street- 
lighting practice on this side of the ocean. It will be an easy 
matter to raise this general standard, if necessary at any 
time, the only consideration being that of additional expense. 

To determine the comparative value of different types of 
street lights, a circuit of seventy-five-watt tungsten lamps was 
recently installed by the Worcester Electrie Light Company, 
and several of the largest street-lighting contractors in the 
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country invited-to erect sample gasoling lamps for compet- 
itive test. The location in which these tests were made pro- 
vided an excellent range of street conditions as regards 
travel, shade, exposure, and color of the road, and readings 
were taken by the mayor, members of the committee on 
street lighting and the superintendent of the department. 
The mean reading of the entire number of lamps tested 
showed an effective radius of 89.3 feet for the gasoline lamps 
of one company, 67 feet for those of another company, and 
124 feet for the tungsten electrics, the higher candlepower 
of the Welsbachs being offset by the reflector used on the 
tungstens, which was arranged to throw the entire light of 
the lamp below the horizontal, to the surface of the street, 
where the light is most needed. 

The:first company offered to sell the installation already 
in position for $15 per post; without burners the bid was 
$10.50 per lamp-year, and the contract bid was $17.50 per 
lamp-year. The second company offered to sell for $16.50 
per post, to lease for $12 and to maintain for $18.30 per 
l lamp-year, all offers being for a three-year term, the lamps 
to burn every night. The acceptance of the Welsbach bid 
under the first proposition would have required the city to 
invest $30,000 for stables, horses, wagons and lamp equip- 
ment in the streets and to meet a maintenance cost of $28.30 
per lamp-year. The second proposition could have been 
handled in either of two ways, the first of which would have 
required an investment of $10,000 and a lamp-maintenance 
cost of $30.36 per year. The second way would have taken 
the city back to the old system of a number of contractors, 
each of whom would furnish his own team, boys, etc., at an 
expense of $31.80 per lamp-year. The estimated cost of 
service under the third proposition was $26.50 per lamp-year. 
The local electric light company offered to provide service 
with seventy-five-watt tungsten lamps identical with those 
tested for $23.50 per lamp-year of 4,000 hours’ burning. 
This enabled the city to use a lamp having thirty per cent 
greater street value at a cost of $3 per year less than the 
competitive gasoline plan. The electric lighting company’s 
offer was accepted for a trial commercial installation of 
about 300 tungstens, with the idea that if the installation 
proves satisfactory it will ultimately be extended over the 
entire city, outside of a radius of two miles from the business 
center. While the results of this final test have not yet 
been announced, there is little doubt that electricity will be 
found entirely successful and will displace gasoline mantle 
lamps throughout the entire outlying sections of the city. 
From every point of view the use of gasoline mantle lamps 
in urban street lighting, with its attendant train of mainte- 
‘ nance costs based on the horse-drawn wagon and boy method 
savors of the Dark Ages in more senses than one. It is a 
source of general satisfaction that electricity should he com- 
ing into its own to such an extent in a city like Worcester, 
which has a conservative reputation for a town of 150,000 


inhabitants. The importance of selecting good reflectors in 
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street lighting is apparent from the above tests and it is 
worth noting that the distribution of light is a more vital 
consideration than the total flux produced at the lamp. 


| ELECTRIC CAR LIGHTING. 

The study of effective and efficient methods of illumina- 
tion which has been fostered to such a great extent by the 
Illuminating Engineering Society is at last making an impress 
upon the lighting of railroad cars, as was very foreibly 
brought out by the paper of Mr. Charles R. Gilman before 
the recent meeting of the Chicago Section of the Society. 

The first installations of electric lighting in railroad cars 
seemed to have for their object one of two extremes—either 
the furnishing of the least amount of light that could be con- 
sidered sufficient for the purpose or else the flooding of the 
car with most profuse illumination regardless of its suit- 
ability for use or of the comfort of the passengers. 

In recent months, however, a number of the railroad 
companies have been making efforts to provide illumination 
which shall be comfortable, adequate and efficient. The use 
of metal lamps has been widely extended and this has re- 
sulted in a great improvement in efficiency. The placing of 
the lamps in the cars is also being better regulated and this. 
with the proper choice of units, serves to adapt the illumina- 
tion better to the purpose for which it is required. The use of 
shades in conjunction with the proper choice of units and 
position has, finally, resulted in greater comfort to the pas- 
sengers. It has been claimed and probably with good reason 
that much of the discomfort experienced by railroad passen- 
gers on long trips, such as headache, nausea, ete., is due to 
the presence of incandescent lamps mounted so that they 
cannot well be excluded from the field of vision. Combined 
with a superfluous quantity of illumination, this may well, 
when continued for hours, have had very definite and unde- 
sirable effects upon the passengers. 

The head-end system of supplying current to the lamps 
from a generator in the baggage car has shown itself to be 
less expensive than the axle-driving system, and it also pro- 
vides a steadier voltage. The drop in voltage with the latter, 
when the load falls on the storage battery, is generally 
noticeable and sometimes very excessive, and this system is 
responsible for many poor installations. 

On the other hand, unless a storage battery be carried 
in each ear, the head-end system makes no provision for 
lighting a detached ear, and to provide for such contingen- 
cies it is necessary to carry gas or oil lamps. 

We still see many examples of poor illumination upon 
railroad cars and we may expect to do so for some time to 
come, as it will require some experimentation and quite 4 
little time to decide upon the best arrangements and to fit all 
the cars in service with them. It is encouraging, however, 
to find that very good work has been accomplished in this 
direction and that steady progress may be looked for in the 
future. 
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OIL FUEL FOR CENTRAL-STATION SERVICE. 

The advantages of using fuel oil in modern steam plants 
accessible to large and cheap supplies of this product are 
well known to central-station managers operating systems 
in the West and South. The extension of this practice into 
regions which have for many years been given over almost 
entirely to the use of coal, presents a new development in 
the problem of economical power production and warrants 
a consideration of the conditions under which fuel oil may 
profitably be apphed to central-station service. At a meet- 
ing last week in Boston, Mr. Bertrand R. T. Collins pre- 
sented a valuable paper upon this question, based upon a 
wide experience with southwestern plants of Stone & Webster 
supplying electricity to railway, lighting and power custo- 
mers, and an adaptation of this type of fuel to a number of 
factory plants in New England, with the prospect that to 
some extent coal may be superseded in the near future in 
the central-station field itself. 

Speaking from the standpoint of the consulting engineer, 
the author pointed out the advantages and limitations of 
fuel oil for central-station service, showing that where it is 
desirable to use it, the question of transportation cost is 
greatly simplified if water hauls are possible. In New Eng- 
land in particular the price of coal tends to advance more 
or less regularly. The cost of fuel oil in New England has 
been decreasing recently so that at present it can be pur- 
chased there more cheaply than in Western Texas, on ac- 
count of the low cost of water transportation compared with 
the expense of rail shipments in tank cars. The largest tank 
steamers have a capacity of 100,000 barrels each, containing 
the heat equivalent of 25,000 tons of the highest grades of 
coal. 

Included in the class of stations which may profitably 
consider the use of fuel oil are plants where the cost of 
handling coal by ordinary methods is higher than the aver- 
age because of local conditions, and where the installation 
of suitable coal-handling equipment would not be warranted 
by the saving effected. Thus, a plant located on navigable 
Water, but with the channel at a considerable distance from 
the shore, would require expensive wharves, docks, coal- 
pockets and equipment to enjoy the benefits of mechanical 
coal-handling by water routes, and a similar large expendi- 
ture is required where a plant is located some distance hack 
from the water front, and upon a relatively high elevation. 
In either of these cases, oil can be delivered to storage tanks 
outside the boiler room for the cost of a pipe line and the 
power required to pump the fuel from the barge into the 
storage tank; the barge being made fast to a few piles at 
the edge of the channel when unloading at a distanee from 
the shore. Again, plants where boilers are hand-fired, and 
Where more than one fireman is required per shift, and plants 
Where greater capacity is required than can be obtained with 
the available coal, may profitably consider the oil question. 


With oil, thirty-five per cent or more additional capacity ean 
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be obtained than with high-grade coal. Oil fuel also gives 
added boiler capacity without increasing the stack capac- 
ity, and it completely solves the smoke problem. The ab- 
sence of deterioration in storage, economy of space compared 
with an equal weight of coal, reduced boiler-room tempera- 
ture, reduction in heat losses up the stack, improved diffu- 
sion over metal surfaces, tending toward longer wear, ab- 
sence of dirt and perfection of control in case of emergen- 
cies, are well known. The disadvantages are that fuel oil 
has a low flash-point, requiring careful handling to secure 
the best results; that the ordinary underwriters’ require- 
ments are that storage tanks must be located underground 
and at least thirty feet away from the power-plant building 
—a condition frequently absolutely prohibitive in congested 
city districts; and the fact that with boilers using feed water 
of considerable seale-making qualities, the cost of repairs is 
likely to be increased by changing to oil, owing to the intense 
temperature developed in the furnace. With a proper setting 
for burning oil, repairs due to overheated tubes or surfaces 
should be less than with coal, however, unless the feed water 
is very bad. | 

These considerations point to the importance of thorough 


investigation before selecting either fuel oil or coal for per- 
manent service. The smaller central station is particularly 
in line to be interested, however, in fuel-oil developments, 
since it is in the great majority of cases handicapped by 
high cost of fuel, and often by generating apparatus of only 
moderate efficiency. The losses due to banking fires at 


periods of no load are sometimes serious in small coal-oper- 


ated central stations, and there is no question that 
the instantaneous control of firing possible with li- 


quid fuel is a factor of large importance in the 
ultimate economy of plants of very limited size using 
oil fuel and supplying their customers with night serv- 
ice only. In large plants having conditions of service 
favorable to the most economical use of oil the results are 
most suggestive. Probably the most representative instal- 
lation of this kind in the country is the Redondo plant of 
the Pacific Light & Power Company, in California. A recent 
test of this plant extending over seven days and now for the 
first time made public showed that an average boiler etf- 
ciency of 80.47 per cent was realized, the water evaporated 
per pound of oil from and at 212 degrees Fahrenheit being 
15.23 pounds, and the heat value df the oil 18,281 British 
thermal units. The average CO, was 13.2 per cent, the excess 
air 21.2 per cent, and steam used by burners 2.15 per cent. 
The maximum efficieney obtained was 83.3 per cent, this fig- 
ure having been secured when running the boiler (a 604- 
horsepower Babeock and Wileox) at 109.2 per cent of its 
rating. 

There can unquestionably be but little doubt that the 
important problem of fuel supply for small central stations 


will be considered from this point of view in many loeali- 


ties in the near future. 
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Board of Patent Control Abolished. 

The board of patent control, having 
jurisdiction over certain patents of the 
General Electric Company and West- 
inghouse Electric & Manufacturing 
Company, will be dissolved on May 1, 
as the agreement under which the board 
was established expires on that date. 
This agreement was entered into in 
1896 and provided for the pooling and 
joint use of certain patents owned by 
the two companies and was to run fif- 
teen years. Now an arrangement has 
been entered into by which these com- 
panies are licensed to use each other’s 
patents, and therefore the continuance 
of the pool has become unnecessary. 
The board consisted of C. A. Coffin and 
F. P. Fish of the General Electric Com- 
pany and George Westinghouse and 
Paul D. Cravath of the Westinghouse 
Electric & Manufacturing Company, 
and E. B. Thomas. W. J. Jenks was 


secretary. . 
—___~»--@—____—_- 


Lamp Association Dissolves. 

The Association of Licensed Manu- 
facturers of Incandescent Lamps 
against which the Attorney-General of 
the United States brought suit in the 
-United States Circuit Court for the 
Northern District of Ohio, has dis- 
solved. This association manufactures 
lamps under patents of the General 
Electric Company, which as licensor, it 
is alleged, has heretofore fixed the 
prices, terms and conditions under 
which lamps covered by patents owned 
by it are manufactured and sold. The 
companies involved in the dissolution 
are as follows: General Electric Com- 
pany, Westinghouse Electric & Manu- 
facturing Company, Westinghouse 
Lamp Company, National Electric Lamp 
Company, Aetna Electric Company, 
American Incandescent Lamp Company, 
Banner Electric Company, Brillant 
Electric Company, Bryan-Marsh Com- 
pany, Buckeye Electric Company, Capi- 
tal Electric Company, Colonial Electric 
Company, Columbia Incandescent Lamp 
Company, Economy Electrie Company, 
Franklin Electric Manufacturing Com- 
pany, General Incandescent Lamp Com- 
pany, Independent Incandescent Lamp 
Company, Kentucky Electric Company, 
Liberty Electrie Manufacturing Com- 
pany, Munder Electrice Company, Stand- 
ard Electrie Manufacturing Company, 
Sterling Electric Manufacuring Com- 


pany, Sunbeam Incandescent Lamp 
Company, Warren Electric Specialty 


Company, Gilmore Electric Company, 
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Fostoria Incandescent Lamp Company, 
New York & Ohio Company and Shelby 
Electric Company. 

These manufacturers will continue as 
licensees of the General Electric Com- 
pany, but the formal association is dis- 
continued. —-——*-*——— | 

Entertainment Features at the 
N. E. L. A. 

At a meeting of the Entertainment 
Committee held on April 18 under the 
chairmanship of Arthur Williams, con- 
siderable progress was made with re- 
gard to the entertainment of the dele- 
gates and visitors at the National Elec- 
tric Light Association convention in 
New York City, May 29 to June 2. Sev- 
eral arrangements have still to be com- 
pleted and will be announced later. 

The opening reception on Monday 
evening, May 29, will be of an original 
character in the nature of a promenade 
concert at the Hotel Astor, with a con- 
cert in the Roof Garden and Belvedere 
and dancing in the main ball room. 

Another evening will be devoted to 
a theater party, for which three of the 
largest theaters have already been en- 
gaged, making provision for not less 
than 3,000 people. 

During the week there will also be 
a ball game between a team of the 
Brooklyn Edison Company or the New 
York Edison Company and a team of 
the Philadelphia Electric Company. 
There will also be an afternoon tea for 
ladies at the Plaza Hotel and probably 
a morning concert, as well as provision 


for automobile rides to points of inter- 


est in the vieinity. For those who play 
golf, provision has been made at six of 
the metropolitan links to which free 
access and free transportation will be 
furnished. 

A meeting and dinner of the Sons of 
Jove will be held at Coney Island on 
Friday evening. 

On Saturday, which is a non-official 
day, the local operating companies will 
make guests of all the delegates who 
remain and will take them on a steam- 
boat on a tour of inspection of the larg- 
est generating plants on Manhattan 
Island, including also the huge one of 
the Consolidated Gas Company at As- 
toria. During the afternoon, after the 
inspection, a trip will be made up the 
Hudson and in the evening a landing 
will be made at Dreamland, Coney 
Island, at an hour which will permit 
the visitors to see the brilliant and 


spectacular illumination of that famous 
seaside resort. 
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National Electric Light Special Train 
From St. Louis to New York. 

An all-steel limited special train will 
be run from St. Louis to New York 
City, for the accommodation of the 
members and guests of the National 
Electrice Light Association attending 
the convention, which is to be held in 
New York, May 29 to June 3. This 
train will be run over the Pennsylvania 
Railroad, leaving St. Louis on Sunday, 
May 28, at 12:30 p. m. It will be 
one of the Pennsylvania Railroad Com- 
pany’s most luxurious trains. The 
Central Passenger Association has 
granted a rate of a fare and three- 
fifths for the round trip on the certifi- 
eate plan. 

F. N. Jewett, of the Wagner Elec- 
tric Manufacturing Company, St. Lou- 
is, Mo., is assistant master of ‘transpor- 
tation for the National Electric Light 
Association, and reservations can be 
made through him. As ìt is important 
that reservations be made early, those 
desiring accommodations on this train 
are requested to communicate with Mr. 
Jewett at once. 

—e eo 
National Electric Light Association 
Membership Exceeds 7,500. 

On April 18 the National Electric 
Light Association again attained a 
higher mark in membership, the total 
of that day being 7,521. In July, 1909, 
the membership was 3,135, and at the 
annual convention in St. Louis last 
May it was 5,520. The increase during 
the current. Association year has, 
therefore, been already in excess of 
2,000 and the indications justify the 
belief that by the time of the annual 
convention next month even the very 
large growth of 1910 will have been 
exceeded and that a total of 8,000 mem- 
bers will be reached. The growth is 
due to a variety of causes and the new 
list given in the Association’s Bulletin 
this week not only includes several cen- 
tral-station companies but large lists 
from newer company sections, such as 
those in New York, N. Y., Joplin, Mo., 
and Pittsburg, Pa. At the present mo- 
ment company sections are being organ- 
ized at Scranton, Pa., and Birmingham, 
Ala., and these are expected to be in 
operation before the end of the month. 
It would appear that the Association 
has now become the largest electrical 
society in the world but the officers 
expect confidently that in another year 
the membership will be not less than 
10,000, 
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Thomas B. Doolittle. 

In the early days of the telephone, 
the art suffered greatly from many 
crudities. The scientific toy was the 
butt of a good deal of ridicule and a 
man needed tô be possessed of cour- 
age as well as foresight in order to 
carry out any determination of mak- 
ing a commercial application of the 
speaking apparatus. One of the dif- 
ficulties of securing good transmission 
was the poor talking qualities of the 
transmission line. For spans of any 
considerable length iron 
wire of course was used. 
The ordinary copper wire, 
too soft to maintain itself 
on long spans, had been 
found impracticable and this 
was considered a serious 
drawback considering the 
superior conducting quali- 
ties of the ordinary copper 
rod. 

Thirty-four years ago ex- 
periments were begun on a 
process of drawing copper 
wire, without annealing, so 
as to increase the hardness 
of the outer skin and thus 
improve the tensile strength 
of the conductor. The story 
of hard-drawn copper wire 
as told by Thomas B. Doolit- 
tle, to whose genius and 
perseverance the process 
is due, will be related in an- 
other issue. 

Thomas Benjamin Doolit- 
tle was born at Waterbury, 
Conn., on June 30, 1839, the 
son of Benjamin and Betsey 
C. (More) Doolittle. He 
was educated at Woodbury 
Academy. In early life he 
was a manufacturer of brass 
articles. He says himself 
that at the age of eighteen he aban- 
doned a position in New York City 
for the reason that he saw no satisfac- 
tory future, and by the advice of a 
friend cast about to learn and become 
an expert in a good trade. He took 
a position with his brother, a skillful 
mechanical engineer in the brass will 
and wire works of Wallace & Sons, 
Ansonia, Conn. He later entered the 
manufacturing business as president of 
the company and in the early seven- 
ties became interested in electrical 
matters to some extent and joined in 
the organization of the Bridgeport So- 
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cial Telegraph Company. In connec- 
tion with his manufacturing he made 
many inventions, notably in the pro- 
duction of barbed wire; he was the 
originator of the buffer platform and 
coupler, of which modified types are in 
general use on passenger cars; he orig- 
inated the first telephone switchboard, 
the telephone call-bell, and originated 
and placed in use the first fare-regis- 
tering device on street cars. Upon the 


organization of the American Tele- 
phone and Telegraph Company in 1885, 


THOMAS B. DOOLITTLE, 
Engineer and Inventor. 


Mr. Doolittle was made vice-president. 
This position was tentative, however, 
and he soon resigned to resume work 
on broader lines of development. He 
received the Edward Longstreth medal 
from the Franklin Institute of Penn- 
sylvania, in 1898, for originating the 
process of producing hard-drawn cop- 
per wire and he received the degree 
of Doctor of Science from Dartmouth 
College in 1909. 

He is a member of the Franklin In- 
stitute, the American Institute of Elec- 
trical Engineers, and of the St. Bot- 
olph, Papyrus (Boston) and Players 
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(New York) Clubs. Mr. Doolittle mar- 
ried Mary Louise Bradley, of Ansonia, 
Conn., December 24, 1866. He is 
known to telephone men throughout 
the country and is esteemed by a host 
of close friends and acquaintances as 
a gentleman of the most genial and 
courteous disposition and a scholar of 
profound knowledge and culture. 
—_———_ so 
Magnetic Constants. 

At the meeting of the French Phys- 
ical Society on March 3, a paper was 
presented by P. Weiss and 
G. Foex describing some ex- 
periments upon the magnet- 
ic properties of ferromag. 
netic materials at tempera- 
tures above that of transfor- 
mation, If T, is the temper- 
ature of transformation, and 
I the coefficient of magneti- 
zation, 

I (T—T,)=C 
according to Curie. The ex- 
periments were intended to 
test the validity of this law, 
and to determine the values 
of the constants, C and T,. 
Tron, magnetite, nickel, co- 
balt and nickel-steels were 
tested. When the recipro- 
eal of I is plotted against 
temperature, the result is a 
broken line, whose straight 
portions each cover a con- 
siderable interval of temper- 
ature, ‘and each gives a dif- 


ferent value of the con- 
stants. 
e—a 
Government Power-Site 


Withdrawals. 

Four new water-power-site 
withdrawals, embracing 7,549 
acres, were made by the Fed- 
eral Government durjng the 
month of March as a result of the field 
investigations of the United State Ge- 
ological Survey. 

A total area amounting to 1,400,571 
acres now stands withdrawn for power 
purposes distributed as indicated in the 
following table of states: 


Acres. 
Arizona 2. eee cee eee eee ee eeceess 107,550 
Californja 225 take eh ede Ss PRS 5b ates 53,689 
Colorado 503 Ba es ee eee ee BORO 204,583 
Idaho ood ask en Se haa as, reg a Bee wags 231,698 
Minnesota 2 obec a en 8o eG he Soe es i 
Montana ......osasesasseresressruseeress 126,047 
Neévaąāada ooo vcd ayer ce EE EE Med ES 15,875 
New Mexico ........... ccc ccc cece cecee 9,706 
Oreo 56-4662 Ate oe he ey ESS 161,177 
Utah Seen otek eae eee dh Pen ep ees 347,252 
Washington .....ss.sesesesesesessssesre 3 
Wyoming ~ 646526 535 5:00 2 5G re Rees 58,889 
TOA? EE EET A E wees 1,400,571 
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Meeting of Electric Vehicle Association. 

. At the monthly meeting of the Elec- 
tric Vehicle Association of America, 
held in New York City on April 25, 
R. C. Lanphier, manager of the San- 
gamo Electric Company, read a paper 
on ‘‘The Ampere-hour Meter for Elec- 
tric Vehicles.” By the use of lantern 
slides the construction, operation and 
use of these meters was described. A 
most interesting discussion followed i. 
which Messrs. Kennedy, Russell, Brad- 
shaw, Knowles and Lloyd participated. 
The secretary announced an electric 
vehicle parade in New York City about 
June first. Twenty-nine new members 
have been added since the last meeting 
making the total membership now 181. 
Charles A. Littlefield, of the New York 
Edison Company, presided. 

A description of the meter, which 
formed the substance of Mr. Lanphier’s 
paper, will be found in the ELECTRICAL 
REVIEW AND WESTERN ELECTRICIAN for 
February 18, 1911, page 357. 

-—__-+~»-¢______- 
Pittsburg Section Banquet. 

The Pittsburg Section, American ln- 
stitute of Electrical Enginers, held its 
third banquet Saturday evening, April 
22 at the Rittenhouse. About 190 mem- 
bers and their friends were present. 

Chairman Muller made a short ad- 
dress presenting the toastmaster of the 


evening, Past-president Charles F. 


Scott. Toasts were responded to as fol- — 


lows: ‘‘The. Engineer, of the Future.’’ 
bv H. G. Prout; ‘‘The American Insti- 
tute of Eleetrical Engineers,’ by Pres- 
ident Dugald C. Jackson: A Word in 
Due Season.” by J. Leonard Levi, D. 
D.: “Industrial Opportunities,” by 
Robert Kennedy Duncan. 

At the meeting on May 9 W. Edgar 
Reed will address the meeting upon 
“The Cost of Electrical Power Gener- 
ation,” with special reference to inean- 
descent and are lighting. 

eo 
Utah Society of Engineers. 

The annual dinner of the Utah So- 
ciety of Engineers was held at the 
Commercial Club, Salt Lake City, Thurs- 
day, April 20, 1911. Addresses were 
made by President John Dern of the 
American Mining Congress and by va- 
rious members of the society. The fol- 
lowing offieers were elected to serve for 
the vear 1911-1912. President, M. D. 
Grosh: first vice-president, C. F. 
Moore: second vice-president, E. H. 
Beekstrand : secretary, R. B. Ketchum, 
{reasurer, A. S. Peters. 
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Car Lighting Club. 

A meeting of the Car Lighting Club 
was held on the evening of April 19, 
in the rooms of the Press Club of Chi- 
cago. After the customary dinner, D. 
J. Cartwright, of the Lehigh Valley 
Railroad, presented a paper on ‘‘The 
Cost of Car Lighting and How It 
Should Be Figured.’’ This paper took 
up the question of proper accounting 
of the costs of electric lighting of rail- 
road trains, particularly by the axle- 
driven system. The speaker advocated 
the classification of the accounts into 
four sections: Original investment and 
betterments, wrecks, maintenance, and 
transportation. 

Among those participating in the 
discussion were Messrs. Farrelly, Hut- 
chinson, Bohn, Cravens, Fisher, Sweet, 
Janson and Cartwright. It was re- 
commended, in reporting on mainte- 
nance costs, that no account be taken 
of depreciation, interest on investment, 
and haulage. In comparing different 
systems, however, such as the head-end 
and axle systems, the fixed charges and 
power or haulage would have to be 
taken into account. 

—eoo 
Philadelphia Company Section, Na- 
tional Electric Light Association. 

The regular monthly meeting of the 
Philadelphia Electric Company Sec- 
tion of the National Electrie Light As- 
sociation was held on Monday even- 
ing, April 17. The meeting was one 
of the most enthusiastie of the season. 

Three papers were presented, the 
first, by Geo. F. Peifer, chief engineer 
of Station F. being “A Historieal 
Sketch of the Philadelphia Brush Sta- 
tion,” which was the first electrice light 
station operated in Philadelphia, and 
with whieh Mr. Peifer has been con- 
nected as ehief engineer since its be- 
ginning. or for the past thirty years. 

The many troubles of the pioneer 
lighting companies were outlined, and 
the gradual increase in size in both the 
electrical and steam units was de- 
seribed and illustrated by numerous 
lantern slides. One of the most inter- 
esting facts brought out was that a 
serious aecident in either the electrical 
or the mechanical part of this station 
was unknown, and that much of the 
apparatus installed thirty vears ago 
was m active use, or capable of being 
used, until six months ago. 

The second paper was on “The Phe- 
nomena of Cyclones, Tornadoes, ete..’’ 
by Geo. S. Bliss, section director of the 
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United States Weather Bureau. Mer. 
Bliss demonstrated by his talk and with 
the use of lantern slides the theory of 
wind disturbances, from enormous 
movements, such as trade winds, ete., 
to purely local disturbances, such as 
tornadoes. The talk was a popular 
one and so expressed as to be under- 
stood by everyone present. As sec- 
tion of Philadelphia had been recently 
visited by a tornado the remarks on 
this variety of wind disturbance were 
particularly interesting. 

The statement that a tornado col- 
umn could not exist without a periph- 
eral velocity of between 200 and 400 
miles per hour was appalling, and also 
that the action of the tornado reduces 
the atmospheric pressure from 2,000 
pounds per square foot to as little as 
1,000 pounds per square foot explained 
very graphically the enormous de- 
structive force of such a disturbance. 

C. J. Russell, of the Philadelphia 
Electric Company, described the course 
of the recent tonado in the vicinity of 
Tacony, which was purely local, cover- 


ing a path approximately two miles 


long and not more than one hundred 
yards wide. All the trees, telegraph 
and electric light poles, and buildings 


in its path were seriously damaged. 


The Pennsylvania Railroad signal 
tower at Tacony was lifted from its 
foundations and carried 100 feet. The 
storm destroyed all the electric wires 
radiating from Station J so that this 
generating station was completely shut 
down. ° 
A remarkable piece of aerial line 
construction Was accomplished within 
the next six days, as some seventy 
sixty-five-foot poles were erected and’ 


‘sixty miles of wire strung, a large por- 


tion of which was No. 0-in size. Serv- 
ice was reintroduced to the principal 
consumers within twenty-four hours 
bv the installation of about one mile 
of three-conductor cable buried about 
fifteen inches below the surface of the 
ground. The entire service was re- 
stored within five days, and within six 
days the station was operating nor- 
mally. 

The meeting was preceded by the 
usual business meeting, at which the 
Membership Committee announced & 
total membership of 449, and the 
Prize Award Committee announced the 
award of two prizes. The first was 
awarded to J. W. Sylvester and the 
second prize was awarded to Frank T. 
Adams. 
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The New York Public Library. 


The Electrical and Mechanical Equipment of the New Library Building. 


The new building of the New York 
City Public Library at Fifth Avenue 
and Forty-second Street contains many 
features of more than passing interest. 
Briefly stated, the electrical plant con- 
sists of a 240-volt, two-wire direct-cur- 
rent system, with storage battery float- 
ing on the line, supplying both lamps 
and motors from the same bus. 

The generators are driven by single- 
cylinder Fitchburg engines, steam be- 
ing supplied at eighty pounds pressure 
by Babeock & Wilcox boilers, the ex- 


haust being utilized for heating pur- 
poses. 

A low-voltage system for operating 
¢all-bell cireuits, time clocks, fire 
alarms, and other communicating de- 
vices, is also provided, current being 
obtained from motor-generators and 
storage batteries. 

BOILER ROOM. 

The boiler room is situated on the 

Fortieth Street side of the building 


about thirty-five feet below the level 
of the library grounds, and contains 
eight Babcock & Wilcox hand-fired 
boilers arranged in four batteries. 
Each boiler has a normal capacity of 
222 horsepower, and possesses a grate 
area of forty-nine and three-eighths 
square feet, heating surface of 2,222.5 
square feet and is capable of carrying 
an overload as high as 100 per cent of 
the normal rating. Connection is 
made through duplicate valves to the 
twelve-inch main steam pipe. and 
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THE PUBLIC LIBRARY OF NEW YORK CITY. 


thenee to the delivery drum. An aux- 
iliary boiler main of eight-inch diam- 
eter is also provided in case of emer- 
gency or repair. 

COAL DELIVERY AND ASH REMOVAL, 

Coal is delivered to a weighing bin 
of six tons capacity on the bhoiler-room 
level, and by a bucket conveyor to four 
coal bunkers above, the final distribu- 
tion to the boiler-room floor being ef- 
fected by a Howe automatic weighing 


distributor, which, being suspended 
from a track parallel to the furnaces, 
may be moved to a position under any 
of the upper bunkers at will. In addi- 
tion to these bunkers, each of which has 
a capacity of 200 tons, there are pro- 
vided four fifty-ton reserve bunkers 
on the boiler-room floor with delivery 
connections direct from the street, thus 
making a total storage capacity of 
1,000 tons. The same bucket conveyor 
used for coal distribution may be used 
for clearing the ash hoppers of each 
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boiler either to a storage bin of five 
tons capacity, or to the street. 
PUMP ROOM. 

The pump room adjoining the boiler 
room contains three 7.5-inch by 4.5- 
inch by 10-inch duplex plunger pumps 
for boiler feed, two 6-inch by 4-inch 
by 6-ineh piston pumps for draining 
blow-off and drip tanks, a steam-driven 
piston pump and an electrically- 
driven centrifugal pump both used for 
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draining the boiler-room sump. In 
addition, here are also located the 
high-pressure drip tank, blow-off tank, 
feed-water heater, and two Westing- 
house air compressors operating in con- 
junction with automatic sewage eject- 
ors, the drainage wells of the building 
being below sewer level. 


ENGINE ROOM. 


Immediately east of the boiler and 
pump rooms, but at a higher level, is 
situated the engine room containing 
two 500-kilowatt, twelve-pole, 250-volt, 
Westinghouse, two-wire direct-current 
generators, compound wound, each 
driven at 100 revolutions per minute, 
by a single-cylinder Fitchburg engine 
of thirty-inch bore and forty-eight- 
inch stroke. There are also two small- 
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LOW-POTENTIAI, MOTOR-GENERATORS. 


er units, viz.: 200-kilowatt, six-pole, 
250-volt, Westinghouse, two-wire di- 
rect-current generators, compound 
wound, each driven at 150 revolutions 
per minute by a single-cylinder Fitch- 
burg engine of twenty-inch bore and 
thirty-inch stroke. 

Each engine is equipped with a 
Monarch speed limit and automatic 
stop closing the throttle should the 
speed rise excessively beyond the nor- 
mal. The automatic stop can also be 
operated from two different points on 
the engine-room floor by push-button 
control. 
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The lubrication of all bearings on 
engines and generators is effected by 
the Peterson pressure system, sight- 
feed oil cups also being provided. 

A fifteen-ton hand-operated Whiting 
crane of thirty-one-foot span travels 
the entire length of the engine room, 
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twelve panels, six of which are for dis- 
tribution. Each of the four generator 
panels contains double-pole circuit- 
breakers, main and equalizer switches, 
field rheostat, illuminated dial volt- 
meter and ammeter. On the recording 
instrument panel are placed Westing- 


PUMP ROOM. 


and a sidewalk lift capable of convey- 
ing 3,000 pounds at fifty feet per min- 
ute permits the transfer of supplies, 
ete., from the street level. 

An office, glass-inclosed from the 
engine room, is provided for the super- 
intendent of the building. There is a well 
equipped machine shop with individual 
motor drive for the repair of machin- 
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house graphic recording current and 
potential instruments, a Thomson re- 
cording wattmeter for the power cir- 
cuit, and a similar instrument for the 
lighting circuit. 
STORAGE BATTERY. 

The storage battery consists of 141 
Electric Storage Battery Company’s 
cells possessing a capacity of 960 am- 


THE MAIN SWITCHBOARD. 


ery and apparatus, while for cleaning 
purposes vacuum and compressed air 
systems are installed with pipe connec- 
tions to all parts of the building. 
SWITCHBOARD. 
The switchboard, which is of two- 
inch white marbleized slate, contains 


pere-hours when discharging at 120 
amperes, and capable of discharging 
at the rate of 480 amperes for one 
hour. The cells are located in three 
compartments adjoining the engine 
room, properly ventilated and drained. 
Of the 141 cells, thirty-four are ar- 
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ranged to be used as end cells, being 
connected through a motor-driven slid- 
ing-contact switch operated from the 
battery panel of the main switchboard, 
the end-cell number being automatical- 
ly indicated in full view thereon. A 
low-reading voltmeter is also provided 
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recording ammeter. An additional 
motor-generator set of five-kilowatt ca- 
pacity with separate switchboard and 
controlling devices is situated in the 
engine room for the charging of the 
storage batteries used on the library’s 
electrice wagons. 
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which may be connected across any 
one of the thirty-four end cells to in- 
dicate their potential difference. It is 
intended that the storage battery shall 
eventually float on the line, and to 
that end a thirteen-kilowatt booster 
set is provided, whose starting rheo- 
stat, circuit-breakers, field rheostat, 


COMMUNICATION SYSTEM. 
Outside communication with the va- 
rious departments is provided for by 
fifteen trunk lines connected to two 
telephone switchboards in the public 
telephone room on the main floor, 
which also contains ten public booths. 
Complete internal communication is 
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etc., are also located on the battery 
panel of the main switchboard. On 
the same panel are also the double- 
throw battery charge and discharge 
Switch and circuit-breakers, together 
with illuminated-dial ammeter and 
voltmeter and a Westinghouse graphic 


provided among individual depart- 
ments and floors by means of eleven 
separate systems of intereommunicat- 
ing telephones, some of which allow 
communication between as many as 
twelve points. The current for the 
speaking circuits of these telephones 
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is provided by twelve batteries of three 
Electric Storage Battery cells of eighty 
ampere-hour capacity located adjoin- 
ing the engine room, while that for 
the bell circuits is obtained from two 
000-watt, twenty-five-volt, motor-gen- 
erators working in conjunction with a 
storage battery of fourteen Electric 
Storage Battery cells of the same ca- 
pacity. For charging these cells a 250- 
watt, 25-40-volt motor-gengrator is 
provided, connection being effected 
through the switchboard. Connected 
to this same twenty-eight-volt circuit 
are the fire-alarm system, some twenty 
call-bells and annunciators, eighteen 
closing gongs operated from one push 
button, fifty time clocks distributed 
throughout the building operated from 


BOOK-LIFT INDICATOR AND CONTROL IN 
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a master clock on the main floor, and 
other signal systems. 

A pneumatic tube system operating 
on the ‘‘vacuum’’ system with dupli- 
eate ten-horsepower rotary blowers in 
the basement is provided with a ‘‘cen- 
tral station’’ in the center of the main 
reading rooms on the third floor, with 
connections to twelve different points 
in the stack and other rooms. 

BOOK TRANSPORTATION. 

For the delivery of books from any 
of the seven stack-room floors to the 
main reading room (which is situated 
immediately above them), are provided 
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six book lifts capable of conveying 250 
pounds at 150 feet per minute. These 
lifts are operated by push-buttons and 
when operated from the reading-room 
floor can be brought from any level 
and sent to any level, whereas an oper- 
ator on any of the seven stack-room 
floors can bring the lift to that floor 
and send it to the reading-room floor 
only. ln addition, the four center lifts 
are arranged so that it is possible to 
operate them from the switchboard in- 
dependent of all other control. 

Five other book lifts of the same 
capacity are also placed in different 
parts of the building with complete 
push-button control, enabling them to 
be brought from any point and sent. to 
any desired floor. With the exception 
of the four center lifts operated from 
the swithchboard, as previously men- 
tioned, the control is so arranged that 
the motion of a lift cannot be changed 
until its destination has been reached. 

A horizontal book conveyor capable 
of carrying a book 18 inches by 14 
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sizes, four linotype machines, and the 
usual accessories, all having individual 
motor drive and control. 

VENTILATION. 

A very complete system of ventila- 
tion is installed, four twenty-foot 
Sturtevant fans driven by twenty- 
horsepower C. & C. motors at 110 revo- 
lutions per minute, delivering a supply 
of pure air to the main reading room, 
catalog room, director’s office, ete., 
the air being taken from the courtyard 
on the Fortieth Street side of the build- 
ing, where proper filtering and heating 
apparatus are installed, the foul air 
being finally removed by nine fans 
driven by ten- and five-horsepower mo- 
tors placed in the attics. For the ven- 
tilation of the smaller-size. rooms, indi- 
vidual blowers of smaller capacity are 
provided. 

ILLUMINATION. 

As can be imagined special care has 
been taken with the illumination fea- 
tures of the library, first,‘in securing 
uniform illumination of the proper 
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inches by 5 inches, weighing fifty 
pounds, at a speed of 150 to 250 feet 
per minute connects Document Room 
No. 212 with the sixth floor of the stack 
room. A conveyor of the same capac- 
ity also connects the same room with 
Special Reading Room No. 220, both 
conveyors being operated by push-but- 
tons from either end. 

There are two passenger elevators 
running to the third floor, and a freight 
elevator from the cellar to the seventh 
floor of the stack room. 

PRINTING DEPARTMENT. 

A very: complete printing depart- 
ment and bindery is located on the 
main floor with five presses of different 


"tone, and second, in the design of 
the various fixtures to harmonize with 
the architectural features of the build- 
ing. 

At the time of writing the work of 
installing the various lighting fittings 
is not far enough advanced to permit 
of any adequate deseription of the il- 
lumination. A general idea, however. 
of the elaborate appearance of the 
work can be gained from the illustra- 
tion herewith, which shows one of the 
eight candelabra situated in the ro- 
tunda of the main entrance on the 
Fifth Avenue side. In another illus- 
tration is shown the main reading 
room, lighted by twenty-two chande- 
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liers, each containing ninety sixteen- 
eandlepower lamps and capable of be- 
ing connected in circuit by remote- 
control switches operated from the 
administrative inclosure in the center 
of the room. On the tables (shown in 
the illustration in an unfinished state) 
are to be provided individual lamps 
for the readers, with proper diffusers 
to afford uniform illumination. 

In conclusion, thanks are hereby ex- 
pressed to N. F. Borg, chief engineer, 
for his efforts in obtaining the excel- 
lent photographs, and for many cour- 
tesies shown we are indebted to the 
architects, Messrs. Carrere & Hastings, 
and various members of their staff: to 
the senior member of Pattison Broth- 
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ers, consulting electrical engineers for 
the Library; N. C. Pember, of the Lord 
Construction Company, contractors for 
the electrical equipment; and to H. 
Fedeler, superintendent of the library 
building, and the able members of his 
staff.” 
eee CD ene 
New York Electrical Society. 

“The Electrical Equipment of the 
New York Public Library” was the 
subject of a talk by Frank A. Pattison 
before the New York Electrical Society 
at its meeting on April 28. After the 
address, the members of the Society 
visited the new library and inspected 
the equipment. 
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Ideals of Engineering Education. 
At the meeting of the Electric Club, 


Chicago, on April 19, an address was 
made by William C. Bauer, professor 
of electrical engineering at Northwest- 
ern University on ‘‘The Ideals and 
Aims of Engineering at Northwestern 
University.”’ 

Preceding this address announce- 
ment. was made of the resignation of C. 
A. Howe, the vice-president of the 
club, whose business arrangements 
have required that he leave Chicago 
for a post in Toronto, Canada. A mo- 
tion expressing the regret of the club 
at his loss, and thanks for his past 
Services, was unanimously carried. 

Professor Bauer prefaced his re- 
marks by exhibiting a photogravure 
of the handsome new engineering 
building which has been constructed 
upon the lake front at Evanston, Ill., 
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to an engineering degree it is neces- 
sary that a graduate who would be- 
come a successful engineer should have 
talent, training and tact.’ Talent is in- 
dicated by the natural interest and 
euriosity which the individual takes in 
the phenomena of nature and the ap- 
plications of science. The training is 
supplied by the university, but the 
third element, tact in dealing with 
men and with the conditions met in 
practical life, is also necessary, but at 
present receives little or no attention 
in engineering schools. It is repeat- 
edly stated by business men that the 
college graduate is not practical, which 
really means that he is not tactful. 
The advantage of college education 
to the young engineer is that he can 
appreciate the reason for doing things 
and is able to forge more rapidly to 
the front than the non-graduate. If 
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on the campus of Northwestern Uni- 
versity. A view of this building is 
shown herewith. 

The speaker anticipated any criti- 
cism that might be made of the estab- 
lishment of another school of engineer- 
ing in view of the large number of 
technical schools already existing, by 
stating the reasons which had actuated 
the university in founding this de- 
partment. While it was recognized as 
necessary to make the university a 
complete institution it was not intend- 
ed that it should be merely a duplicate 


of schools already’ existing, but that it 


should aim to realize the highest ideals 
of engineering education. In addition 
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he starts out right he will be practical 
upon reaching the age of thirty vears. 
He should not be judged on this point 
while he is too ‘‘green.”’ 

The Northwestern ideal is that the 
good engineer should -have a liberal ed- 
ucation and a course of five years has 
been laid out to this end, it being con- 
sidered better to have the general and 
technical studies intermingled than to 
require a previous academic training. 
The same courses in science and math- 
ematics are given to both engineering 
and classical students and the ac- 
quaintances thus developed with men 
who will later follow other professions 
is considered very advantageous. Pro- 
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fessor Bauer mapped out the course 
which is given in electrical engineer- 
ing and stated that two of the princi- 
pal aims of this course were to teach 
the student the ‘‘why’’ rather than 
the ‘‘how’’ things are done, and to re- 
duce the lag which so often exists be- 
tween pure and applied science. That 
is, they aim to increase the power- 
factor’ of the student. During each 
summer vacation the student is re- 
quired to spend at least six weeks in 
practical engineering work, and sub- 
mit a report upon the same. `The 
equipment of the laboratory is at pres- 
ent not very extensive, as the engi- 
neering courses were started in 1909 
and at present the students are mainly 
freshmen and sophomores. It is not 
intended to compete with other insti- 
tutions in the extent of the laboratory 
equipment, as visits to working plants 
will be depended upon to make the 
students familiar with the various 
types of electrical machinery. 

John F. Hayford, the dean of the 
University’s Engineering School, sup- 
plemented Professor Bauer’s remarks 
and pointed out that the college pro- 
fessor like the scientific worker in the 
Government services does not enjoy 
the leisure which is sometimes attrib- 
uted to his position. 

E. H. Freeman, professor of electri- 
eal engineering at the Armour Insti 
tute of Technology also made a few 
brief remarks. 

OE Oe esp 
Electricity in Brazil. 

The Vice-Consul at Rio de Janeiro re- 
ports in the Daily Consular and Tradc 
fe ports that there is a growing demand 
in Brazil for all kinds of electric-light- 
ing supplies. Of an annual importation 
of about $3,500,000 in electrical sup- 
phes and apparatus, the United States 
furnishes approximately fifty per cent, 
‘creat Britain and Germany furnishing 
most of the remainder in about equal 
shares. 

As yet few of the smaller cities have 
adopted electricity for lighting pur- 
poses, the chief demand being in the 
cities of Rio de Janeiro, Sao Paulo, Ba- 
hia, Para, Manaos, Pernambuco, Rio 
Grande do Sul, and Pelotas. Even of 
the above, onły the first two have 
adopted a general system of electric 
lighting. A few interior cities like 
Bello Horizonte, Juiz de Fora, and some 
smaller cities have adopted electricity 
for publie lighting. 
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Iowa Electrical Association. 


Eleventh Annual Convention at Davenport, Iowa. 


The eleventh annual convention of 
the Iowa Electrical Association was 
held in Davenport, Iowa, April 19 and 
20, under the most favorable conditions. 
The attendance, program, exhibits 
of the manufacturers and entertain- 
ment features were each of equal im- 
portance in making the eleventh con- 
vention the most suecessful so far held 
hy that Association. The meetings 
were held in a room in the Coliseum, in 
which building was also held the Iowa 
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thanked the mayor for his hospitality 


and also referred to the Davenport pub- 
lic-service situation. He spoke of the 
local ornamental street-lighting instal- 
lation and the progress of this form of 
lighting in other cities. In concluding 
his address, Mr. Mathes spoke of the 
great advancement that the Iowa As- 
sociation has made and said that today 
it is considered the most progressive 
of any of the state associations. 
President Crawford, in his address 


and important business builders avail- 
able to central stations. In conclusion, 
impending legislation was spoken of 
and President Crawford urged that all 
members take an active interest in all 
legislative matters pertaining to public 
service companies. 

Reports of the various outstanding 
committees was the next order of busi- 
ness. The order in which these reports 
were submitted was: executive commit- 
tee, facts and factors, program, mem- 
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Street and Interurban Railway Asso- 
ciation’s convention and the Davenport 
Electric Show. 

The opening session was called to 
order by President Thomas Crawford 
at 10 a. m. Wednesday. Mayor Alfred 
Mueller, of the City of Davenport, was 
introduced and in a brief but enthusi- 
astie address weleomed the delegates 
to Davenport. He spoke of the rela- 
tion between public service corpora- 
tions and municipalities, referring par- 
ticularly to the harmony between the 
city and operating company that exists 
in Davenport. 

L. D. Mathes, of Dubuque, responded 


characteristic manner. He 


in his 


which followed, also reviewed the work 
of the Iowa Association and said that 
its development into the strongest of 
the state associations is evidenced by 
the success of the eleventh convention. 
Speaking of central-station work in 
general, President Crawford empha- 
sized the value of a domestic heating 
and cooking-appliance load. In view 
of the improvements that have been 
made by the manufacturers in domes- 
tie appliances of all types these devices 
are practical enough in operation and 
economy to replace the gas and gaso- 
line appliances. Tungsten lamps for 
both residence and street lighting were 
referred to as one of the most desirable 
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bership, and committee on grounded 
secondaries. The report of the commit- 
tee on facts and factors, presented by 
Austin Burt, of Waterloo, chairman, 
was particularly valuable as it gives 
detailed data relative to the operation 
and business of thirty-one central sta- 
tions in lowa. A table of this data is 
presented herewith. Chairman Burt 
explained that blanks had been sent to 
140 central stations. Replies were re- 
ceived from thirty-seven, but of this 
number thirty-one were found suitable 
for use. Each station was only asked 
for the total connected load, the aver- 
age load and the total hours of opera- 
tion. 
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A brief discussion of this report was AFTERNOON SESSION. in other cities, President Crawford said 
entered into by Prof. A. H. Ford and A paper by Ira L. Craig, of Water- that it depends entirely on local condi- 
Mr. Burt. Professor Ford contended loo, entitled ‘‘Waterloo Transmission tions. 
that the load factor of each station Records,’’ was the first business taken H. B. Gear, of Chicago, answering 
eee should have been figured according to up at the afternoon session. this same question, said that the prac- 
n m the rules standardized by the American WATERLOO TRANSMISSION RECORDS. tice in Chicago is to use No. 0 wire for 
sa i r: Institute of Electrical Engineers. Hdl paper Raber i late of raphe feeder wires and No. 6 for branch lines. 
Soyal, . mission records employed in Waterloo an . o 
reed tieri The report of the Com mittee on emphasizes the importance of keeping such By standardizing No. 0 feeders and 
Geen grounded secondaries was then pre- records. The transmission aem of a No. 6 branch lines, additional loads may 
eres 1D. i central station forms part of the property ` 
ney sented by Prof. A. Shane, of the Iowa of that station equally as indispensible as alway s be taken care of. A number of 
State College. This report comprises the generating system. The paper states questions relative to the method of ar- 
; : ne that due to the fact that the electric sys- as ; i 
aiaia the results o: „Tesis made on various tem is above the ground and always in PYME at certain of the figures exhib- 
Pate grounding devices at the Iowa State sight, the matter of keeping accurate rec- ited were asked of Mr. Craig. 
MES Tas ords of its location and make-up has been 
ee College at Ames. The report states nesieciod to a great extent. excent “with The next paper presented was en- 
N that in August, 1909, twenty-six the larger concerns. However, such rec- titled ‘‘Refrigerating; Advantages and 
pean rounds were m within an ar f ords are of importance on account of their ° 9 7 
Pahl. T g e made thin an area o engineering value. All proposed extensions Disadvantages,” by G. W. DuMont, of 
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lege power house. The soil at the planned with careful attention to the change REFRIGERATION, 
2, point selected is a black muck and is ment. In this connection a case of an ex- This paper considered both central-station 
a nearly always damp to within three tension in Waterloo was cited wherein the ice making. and refrigeration as a central- 
a f : keeping of records effected a noticeable sav- station load. Considering first the ice plant 
oe or four feet of the surface. The tests ing in time and expense. The author states as an auxiliary to the electric business the 
re . for all grounds being conducted under that to obtain the information concerning author recounted, briefly, a few of the ad- 
Py tl i diti l f the location of the lines necessary for the vantages such as increased summer revenue, 
BN he same conditions, the results are o record a map of the city was made; cut into establishment of a day circuit with the cen- 
sÈ value only for comparing the different sections and mounted on cardboard. Each tral station as largest consumer and the 
z ds tested. Th thi circuit in a section was then drawn on the central station becoming more closely as- 
e S OMD S tested. ere were irteen maps: red ink denoting the primary lines, sociated with a community. Mr. Du Mont 
~ different kinds of grounds, each one mal Gomi Lee ee and en eae ae of a aA ihe ib Me 
i . . circles transformers. e secondary lines pres n preference to the steam, contend- 
E being duplicated so as to afford a check leading from the transformers were drawn ing that where no day circuit exists an ice 
A on the result. The source of power used 2 green, ae line hare pelle for z three e re ET a eee oT 
oe . , . . wire secondary and dotted for a two-wire e installed and a day load be made profit- 
Hoy ae 120-5 olt sixty-cycle alternating-cur- secondary. All special apparatus is written able. The flexibility was another advantage 
ee rent circuit. Readings are taken every on the T Regarding transformers, a A ee T mor oe ptor Aryen ou 
A : j i canvass of the system was made and the . peaking Of economy, installations 
a four or five days. The resistance of size, manufacturer’s number, primary and Where the total current consumption 
g each pair of grounds was measured in n voltages S each transformer was TERS T less a a Sea tae 
a. . obtained and recorded, together with the ours per ton were cited. r. Du Mont 
so series and also each ground was meas- Jocation of the instrument as regards the spoke of the success of private refrigerating 
oe ured in series with the college water- circuit it is on and its location on the hia as aa eerie a “oes eee 
K . : . streets of the town. The other information orist, notel, etc. e sa a ere Is a 
; main system. The accompanying table necessary is a list of the size and lengths Jack of co-operation between central sta- 
= IS a summary of the results at Ames of wire that make up the circuits. To get nase ugh A and US ta 2 ea 
r : this a canvass of the system was made and Making machinery which accounts for the 
; and also at Iowa City, parallel tests be- the size of all wire taken with a standard heretofore unprogressive nature of this 
; ıng carried on there. gauge. In recording these records a dia- i gh di ‘on Mr. Du M q 
Be, ates Berets te ag Se a a ee es are ae n the discussion Mr. Du Mont sai 
SUMMARY OF RESULTS AT AMES. . . 
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The report concludes that galvanized 
iwon pipe appears to give somewhat 
the best ground. As to the size of pipe, 
it will be seen that the 1.5-inch pipe 
ten feet deep gave lower resistance 
than the one-inch pipe fifteen feet deep. 

The appointment of the nominating 
committee concluded the morning ses- 
sion. 


gram of the pole top is made in a book of 
field notes and each wire indicated and 
named, with its size specified. The notes 
specify where the pole ig located and for 
how many spans or to what point the pole- 
top arrangements remain the same. All 
this data is recorded on the section maps 
which is in turn assembled into one map. 
A number of maps and record sheets were 
exhibited and explained by the author. 


In reply to a question by Austin 
Burt as to the standard size of feeders 


and ice-machine manufacturers. 

Mr. Lee spoke briefly in favor of 
the steam ice plant, naming several ad- 
vantages which he has found from ex- 
perience. He also spoke of the import- 
ant of determining the capacity of a 
prospective plant. In regard to the 
price of $1.25 per ton quoted by Mr. 
Du Mont, Mr. Lee said that his experi- 
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ence has demonstrated that the cost of 
producing ice depends upon the output. 
Brief remarks were also made by A. 
D. Ayer, Austin Burt, F. J. Hanlon and 
H. C. Blackwell. 

The paper by H. B. Gear, of the Com- 
monwealth Edison Company, Chicago. 
entitled ‘‘Underground Distribution 
in Medium Size Cities,” was next pre- 
sented. 

UNDERGROUND DISTRIBUTION. 


Mr. Gear prefaced his paper with the 
statement that the same principles recom- 
mended for medium size cities could be ap- 
plied to portions of large cities. The paper 
comprehensively discusses practical meth- 
ods of underground construction and meth- 
ods whereby popular agitation against over- 
head construction may be forestalled. Three 
general plans for accomplishing this were 
considered. The first comprises the re- 
routing of heavy feeders to side streets and 
alleys; the second comprises installing a 
conduit system for the primaries and leav- 
ing the transformers and secondaries over- 
head; and the third plan comprises a com- 
plete underground installation with the 
transformers at street intersections. By 
means of a diagram representing twenty 
city blocks, Mr. Gear indicated the routes 
of overhead lines and conduit systems; how 
lines can be located in alleys and the loca- 
tions of manholes and transformers. Power 
systems of 500 volts potential and series 
street-lighting systems require extra ducts 
and laterals and all underground installa- 
‘tions should be planned for a development 
covering five years, Mr. Gear asserting 
that the increased interest and deprecia- 
tion charges would be less than the cost of 
making additions to the system. The cost 
of installing a conduit system was given as 
twenty-five cents per duct foot, with no man- 
holes, for a four or six-duct line. Tile duct 
with a three-inch covering of concrete en- 
tirely around it was recommended. This 
concrete protects the conduit if for any rea- 
son excavations are to be made near the 
line. Mr. Gear referred to the entire block 
of conduit, so covered, that was moved in 
one piece recently in Chicago. The cost of 
service manholes was given at from $35 to 
$40 each and of intersecting manholes from 
$175 to $200. Speaking of the costs of the 
three systems described, Mr. Gear said that 
for the twenty blocks, each representing a 
load of thirty kilowatts, the alley system 
would cost $10,000, the combination over- 
head and underground system would cost 
$24,000 per block and for the entire under- 
ground system $50,000. The investment per 
kilowatt on the alley system would be $16: 
on the combination $40: and on the all 
underground $83.33. Regarding the mainte- 
nance of underground systems Mr. Gear 
said that the introduction of disconnecting 
switches permitting the primary to be cut 
out and repairs being made has helped re- 
duce this cost. A type especially recom- 
mended was an iron box with an inverted 
iron-bell cover which Keeps out the water. 
Mr. Gear referred briefiy to the methods 
used in Chicago particularly as regards the 
joint occupancy of the poles by the light- 
ing and telephone company. 


In reply to a question as to the dis- 
tance between the telephone and light- 
ing wires, Mr. Gear said a distance of 
tive feet between them is maintained. 

Austin Burt asked what method of 
lightning protection was employed in 
Mr. Gear said that all cable 
poles are protected by lightning ar- 


Chieago. 


.and general expenses. 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


resters as is also each fifty-kilowatt 
transformer. He said that about one- 
half of one per cent of the company’s 
equipment is destroyed by lightning 
each year. The distance between light- 
ning arresters in Chicago will average 
between 1,500 and 2,000 feet. 


In reply to a question as to the type 
of arrester used, Mr. Gear said that 
the Garton-Daniels and multipath ar- 
resters were used with equal success. 
The ground connection is made through 
No. 6 wire to a galvanized-iron pipe, 
eight feet in the ground through a mal- 
leable-iron cap. 


Following this discussion the paper 
by Prof. A. H. Ford, entitled, ‘‘Flat 
Rates for Small Demand Consumers,”’ 
was presented. 


FLAT RATES. 


The author touched on the causes which 
led to the use of the watt-hour meter, to- 
gether with the system of charging a rate 
high enough to cover not only the charges 
as determined by the meter, but also the 
fixed charges. The consumer cost, as con- 
sidered by Professor Ford, varies with the 
number of consumers and their location as 
well as the cost of billing, collecting, office 
The meter cost in- 
cludes the cost of reading meters, figuring 
bills, making meter repairs, etc. The third 
division, demand cost depends on the de- 
mand of the consumer at the time of peak 
load on the station. One of the difficulties 
of using a flat rate lies in fixing a suitable 
basis for charge, for if the connected load 
is made the basis, the number of lamps will 
be limited, while if a certain proportion of 
the lights is taken as a base. more lights 
will be used than were agreed upon. The 
only logical scheme, then, seems to be the 
use of a current limiting device which 
causes flickering when an excess of current 
is taken by a consumer. A number of fig- 
ures were given, several curves of cost per 
kilowatt-hour with both meter and demand 
limiter were included, and a number of 
interesting deductions drawn. Among these 
were the following: The cost of service 
per kilowatt of maximum demand is always 
less for consumers supplied with demand 
limiters than for those with watt-hour me- 
ters; the difference being greater for small 
consumers than for large ones. The flat 
rate by proper application may be made 
the means of turning an unprofitable invest- 
ment into a profitable one. The author 


urged especially the use of high-efficiency 
lamps. 


J. P. Young, of Cedar Rapids, opened 
the discussion, explaining that the flat- 
rate system of charging was applied to 
small consumers in Cedar Rapids as an 
introduction to the meter rate. A num- 
ber of small offices are also on flat rate. 
Current-limiting devices are 
every instance, 

Austin Burt, of Waterloo, said that he 
was theoretically opposed to the flat 
rate and did not see how a central sta- 
tion could determine between eustom- 
ers Where it was advisable to give a 
flat rate and customers where a meter 
rate would be more advisable. 


used in 
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H. B. Gear, of Chicago, said that in a 
consideration of the two rates the di- 
versity factor of the consumer’s busi- 
ness must be taken into account. In 
this connection he mentioned a block 
in Chicago containing 189 customers. 
where the investment on the meters and 
transformers was greater than the in- 
vestment on the station equipment but 
the diversity of the business is so great 
that the load is a profitable one. 

THURSDAY MORNING SESSION. 

The morning session on Thursday was 
opened with a paper by F. H. Golding, 
manager of the Rockford Electric Com- 
pany, entitled, ‘‘The Electric Automo- 
hile.’ An abstract of this paper is. 
presented herewith: 


THE ELECTRIC AUTOMOBILE. 


Mr. Golding’s paper calls attention to 
the remarkable improvements that have 
been effected in electric-vehicle design and 
construction and in vehicle batteries during 
the past decade. These improvements have 
not only made the electric automobile serv- 
iceable and reliable in practically every city 
or village and on all kinds of streets, but. 
have materially reduced the maintenance 
costs, so that with fair rates for current, 
the electric is cheaper to operate than a 
horse-drawn vehicle. Rockford, Ill, is a 
city of 45,000 that shows what a central 
station can do to develop the use of elec- 
trics. There are about 155 of these in use: 
and there are 77 private charging equip- 
ments in service. An off-peak charging 
rate of six cents per kilowatt-hour is made 
for those vehicle users who agree not to 
charge their batteries between 4 and 9 
p. m. during winter. About seventy-five 
per cent of the charging is done at night 
between 9 p. m. and morning. The annual 
cost of operating and maintaining’ an elec- 
tric vehicle in Rockford is about $180. The 
annual revenue to the central-station com- 
pany is $60 to $70 per car. The company 
employs a capable battery and motor man 
to instruct the vehicle owners on the prop- 
er care of their equipment, thus getting 
long life out of the batteries and general 
satisfaction all around. Many of the pri- 
vate garages are located in basements, un- 
der porches and other seemingly odd but 
convenient and inexpensive places. 


H. C. Blackwell, of Davenport, opened 
the discussion. He chronicled the ex- 
perience of the People’s Light Com- 
pany with its 3,000-pound General Ve- 
hicle truck, saying that this vehicle is 
used for delivering supplies for both 
the gas and electric departments and in 
addition to this service is used for trans- 
porting local freight from the railroad 
depots. The machine averages thirty- 
three miles per day and has given ex- 
cellent service. The battery equipment 
for this car comprises four sets of cells 
which are used alternately. The amount 
of current used is about 0.6 kilowatts 
per mile and the opera- 
tion averages three cents per car mile 
per vear. Mr. Blackwell figures that 
the electric vehicle saves the Company 
420 per month as compared to an equal 
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equipment of horse-drawn vehicles. An 
order for three 7,000-pound trucks has 
recently been placed by the Company. 

P. B. Sawyer speaking of the labor 
element said that statistics compiled in 
Des Moines show that a saving in la- 
bor of fifty-five per cent can be made 
by employing electric vehicles. 

In reply to a question as to the field 
of the electric pleasure vehicle, Mr. 
Golding said that about sixty per cent 
of the vehicles at present in service are 
owned by ladies and professional men. 

J. P. Young emphasized some of the 
points brought out by Mr. Golding. 
He referred particularly to the desir- 
ability of the business from the stand- 
point of revenue and time of load, and 
also called attention to the compara- 
ble data on the operation of the elec- 
tric vehicle available. 

Harry Glass, of Pittsburg, spoke of 
the excellent work the Rochester Rail- 
way & Light Company has done in ad- 
vancing the electric vehicle. and sug- 
gested that interested managers could 
obtain data.from Rochester. 

A paper by R. M. Parker, of Fort 
Dodge, entitled, Ornamental Curb Il- 
lumination was presented next. 


ORNAMENTAL CURB ILLUMINATION. 


Three questions which are of the utmost 
Importance in considering ornamental curb 
lighting are discussed in this paper. They 
are (1) what shall be the style of the in- 
Stallation; (2) who is to pay the initial 
cost, and (3) who is to pay for lighting and 
maintenance? Discussing the first ques- 
tion, Mr. Parker advocated the five or three- 
light standard with up-turned globes. For 
installations in large cities, the five-light 
Standard equipped with four sixty-watt and 
one 100-watt lamps was recommended while 
the three-light post equipped with sixty- 
watt lamps was recommended for smaller 
cities. As an argument for the up-turned 
globe, Mr. Parker said that they are less 
liable to damage from vehicles, they are 
automatically cleaned by the rain and pre- 
sent an appearance of being bunched. One 
disadvantage mentioned was that ice is lia- 
vle to form or the globes in winter. Globes 
of twelve-inch size for outer positions and 
sixteen-inch for center position were rec- 
ommended. Poles should be set in solid 
concrete and all wiring should be lead-cov- 
ered cable. Mr. Parker said that the aver- 
age ornamental standard varies in cost 
from $30 to $60 but that $55 for the post, 
complete, is an average price. Considering 
the second question, Mr. Parker said that 
the initial cost should be paid by commer- 
cial clubs, merchants, property owners, etc. 
He thought that $1.75 per foot would cover 
the initial expenses of an ornamental street- 
lighting installation. In regard to the 
third-question—who is to pay for the light- 
ing and maintenance—Mr, Parker said that 
the city should stand this expense and also 
Should pass a special ordinance insuring 
a uniform installation. As an example of 
the feasibility of this, Mr. Parker read a 
number of city ordinances having to do 
with ornamental installations, also with the 
regulating of electric signs where street- 
lighting installations already exist. In con- 
clusion Mr. Parker described the installa- 
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tion in Fort Dodge where the cost of the 
standards averaged $71 each and from $100 
to $125 fully equipped and set. The posts 
are of the five-light type and the renewals 
per year never exceed four 100-watt and 
eight sixty-watt lamps. The total mainte- 
nance cost is $23 per post per year. 


A. L. Dodd, of Charles City, opened 
the discussion. He described briefly the 
installation in Charles City and said 
that the Company has had discouraging 
experience with a bridge installation, 
the breakage being very high. 

Prof. A. H. Ford said that ornamental 
street lighting was a fashion. He said 
that people are used to glare and would 
not be satisfied with a subdued light. 
He said that opal globes give the lamp 
filaments an objectionable red appear. 
ance and he recommended the use of 
Alba glass globes. 

Harry Glass referred to the installa- 
tion in Minneapolis and described the 
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method employed there for obtaining 
subscribers to the plan. He also spoke 
of the excellent appearance of the 
streets at night, secured by placing the 
corner posts at each corner eight feet 
back from the building line. 

President Crawford briefly deseribed 
the installation in Clinton where ninety 
posts are installed the maintenance cost 
of each per year being $25. 

This discussion was followed by the 
paper by Harry G. Glass, of Pittsburg. 
entitled, ‘‘Methods of Securing and 
Properly Installing Power Loads.” 

This paper was illustrated by a large 
number of lantern slides of industrial 
power applications such as are common- 
ly met with in Iowa. The advantages 
of such loads were pointed out and a 
number of arguments for the power 
solicitor pointed out. 

AFTERNOON SESSION, 

At the afternoon session J. D. A. 
Cross, of Chicago, presented his paper 
on ‘‘Industrial Heating Loads.” 
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INDUSTRIAL HEATING LOADS. 


This paper points out in a striking man- 
ner the great advances that have been 
made in the manufacture of industrial heat- 
ing appliances and cites the advantages. 
of an industrial heating load to the central 
station. Commercial cooking was first con- 
sidered. Toasters, broilers, electric ranges, . 
and bake ovens were described and instal- 
lations of these appliances cited. Of par- 
ticular interest is the installation of broil- 
ers in the Stanley Hotel, Colorado, where 
excellent results have been obtained. In- 
the bake oven installed in this hotel fifteen 
one-pound loaves of bread are baked with 
a current consumption of one kilowatt-hour. 
For laundries, the electric flat irons, elec- 
tric rolls, water heaters, etc., were men- 
tioned as being desirable and the perform. 
nace of each device under actual conditione 
described. In the printing trade glue pots, 
glue cookers, embossing machines, matrix 
dryers find a field, and in many of the mis- 
cellaneous industries such as textile mills, 
paper-box factories, tailor shops, breweries, 
etc., many electric heating devices can be 
economically employed. 


J. P. Young, of Cedar Falls, re- 
counted his experience with heating ap- 
phances. He found the disk stove the 
most popular device in that line. 

President Crawford asked Mr. Cross 
if any new developments could be 
looked for in electric irons. Mr. Cross 
said that an automatic handle which 
regulated the current was the only new 
development he knew of. 

H. C. Blackwell briefly described the- 
campaign carried on in Davenport. Fif- 
teen per cent of all residence customers 
have flat irons but the percolator and 
chafing dish business has not been so 
successful, although every means to 
market them was tried. Regarding re- 
pairs of flat iron Mr. Blackwell ex- 
plained that a nominal charge was made- 
for all repairs, although no extra labor 
is required. 

P. B. Sawyer said that fifty per cent 
of the residence customers of Des: 
Moines have irons. All irons are re- 
paired free. 

J. P. Young explained the method of 
increasing the flat-iron business in the 
towns surrounding Cedar Rapids. The 
company’s office is very close to the 
express office so that irons were sent 
by messenger to the express company 
and then sent to customers in the sur- 
rounding towns by express. Letters ex- 
plaining the thirty-day plan were sent 
with each iron. Mr. Young,said that 
sixty-six per cent of the residence eus- 
tomers had irons. 

Mr. Cross eoneluded the discussion 
by describing the campaign recently 
carried on in Milwaukee where over 
1,000 irons were sent out by uniformed 
messengers. 

A very brief diseussion of the subject 
of publie poliev was then opened by 
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George Carson, of lowa City. Mr. Car- 
son said that one of the most essential 
requirements imposed on central sta- 
tions is that of good service. A fair and 
equitable system of rates is also neces- 
sary to maintain harmonious relations 
with the public. Mr. Carson spoke of 
the evils of discriminating between cus- 
tomers and said that lowering rates un- 
solicited, when warranted, is a good 
policy. The advantages of advertis- 
ing were explained, the importance of 
insisting 6n courteous employes empha- 
‘sized. Mr. Carson said that central sta- 
tions should take an active interest in 
public matters and show that it is in- 
terested in the welfare of the City. In 
conclusion the importance of maintain- 
ing cordial relations with the custom- 
ers was pointed out and the importance 
of meter testing, in this connection, 
referred to. 

The afternoon was devoted to an ex- 
ecutive session at which the reports of 
the treasurer, finance committee, and 
nominating committee were heard. The 
following officers were declared elected : 
President, H. C. Blackwell, Davenport ; 
vice-president, P. B. Sawyer, Des 
Moines; treasurer, W. A. Mall, Belle 
Plaine; and secretary, A. W. Zahm, 
Charles City. The new executive com- 
mittee is composed of L..D. Mathes, 
A. L. Dodd and J. P. Jones. Des Moines 
was selected as the meeting place for 
the next annual convention. 


ENTERTAIN MENT. 


The entertainment features of the 
convention were carried out with a high 
degree of success and the committees 
having this in charge are deserving of 
much credit. 

On Wednesday evening the manu- 
facturers and supply men tendered a 
complimentary smoker to the members 
of the association at the Davenport Ho- 
tel. There was a special musical pro- 
gram and brief remarks were made by 
several present. 

On Thursday evening the Tri-City 
Railway Company tendered a theater 
party at the American Theater. Imme- 
diately following this the Sons of Jove 
held a rejuvenation and joviation at 
the Kimball IIotel. A class of forty- 
two was initiated and the affair pro- 
nounced an overwhelming suecess by 
those present. 

An aceount of the exhibits of the 
manufacturers, held in conjunction 
with this convention, will be found on 
other pages of this issue. 
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IOWA STREET AND INTERURBAN 
RAILWAY ASSOCIATION. 


CONVENTION 
PORT. 


AT DAVEN- 


The eighth annual convention of the 
Iowa Street and Interurban Railway 
Association was held in Davenport, Ia., 
April 21, 22 and 23. Headquarters 
were established in the Coliseum build- 
ing. The first meeting was called to 
order by President L. D. Mathes, who 
introduced Mayor Alfred Mueller of 
Davenport. The mayor’s cordial ad- 
dress of welcome was responded to by 
C. D. Cass, of Waterloo. 

The address of President Mathes was 
then taken up. Reviewing the work in 
electric railway practice during the past 
year, Mr. Mathes said that it has be- 
come so refined that the future will not 
develop any marked innovations, at 
least as far as can be foreseen at pres- 
ent. According to the speaker, a mat- 
ter of great importance is that involv- 
ing the standardization of operating 
rules for city and interurban lines. In 
this connection block signal systems as 
applied to interurban lines were re- 
ferred to. The pre-payment car was 
mentioned as one of the most important 
developments of recent years, so far as 
city service is concerned. Mr. Mathes 
spoke of the present financial condition 
existing throughout the country, and 
urged that operating expenses be les- 
sened as much as possible. In this con- 
nection reference was made to the com- 
mittee appointed by the Boston Elevat- 
ed Railroad to make a study of operat- 
ing expenses, with a view to reducing 
them. Referring to local conditions in 
Iowa, Mr. Mathes said that the most im- 
portant development of the year has 
been a demonstration by the legislature 
of the inclination of the people to give 
the corporate interests more favorable 
consideration. In concluding, Mr. Ma- 
thes urged that members give consid- 
eration to impending bills before the 
legislature, particularly the Publie Ser- 
vice Commission hill. 

Following this address, the report of 
the secretary and treasurer was read, 
also a progress report was submitted 
by the committee on operating rules. 

A paper by C. W. Rhoades, of St. 
Louis, Mo., entitled, ‘‘The Use of Wood 
Preservatives—Is the Expense Justi- 
fied by the Results Obtained?” was then 
presented. This paper presents statis- 
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tics showing the large amount of tim- 
ber that rots each year. The cause for 
this rot is explained, and the chemical 
effect of wood preservatives described. 
In advocating the treatment of railroad 
ties from a financial standpoint, Mr. 
Rhoades presents figures showing that 
the cost of a treated tie lasting ten 
years is 8.2 cents per vear as compared 
with 8.0 cents per year for an untreated 
tie having a life of five years. Figured 
on this basis, Mr. Rhoades shows that 
$5.60 or $6.00 per year per mile of track 
is the price paid to avoid disturbing the 
embedment of all the ties in ten years. 

At the afternoon session the first pa-. 
per presented was that hy Jacob Gerke, 
of Davenport, entitled, ** Things Worth 
While in Shop Practice.” This paper 
explains the construction and operation 
of a number of devices used in the 
shops at Davenport which have result- 
ed in noticeable savings in both labor 
and material. The devices or tools de- 
scribed inéluded a field tester, arma- 
ture slotter, air drill, ventilating fan of 
special construction and a welding out- 
fit. ) 7 

The next paper presented was pre- 
pared by J. C. Young, of Cedar Rapids, 
and was entitled, ‘‘Development of the 
Auxiliary Load for Railway Power 
Plants.’’ 


DEVELOPMENT OF AUXILIARY LOAD. 


The possibilities for revenue from the 
distribution system of an electric railway 
can be divided in two classes. That from 
the alternating-current lines and that tak- 
en direct from the 500-volt trolley. The 
first class is the more preferable for many 
reasons. First, because of the ability to 
utilize alternating-current motor; second, 
because the losses in distributing are les- 
sened by the loss in transforming from 
alternating-current to direct-current. This 
latter item varies from nine per cent on 
rotary converters to fourteen per cent on 
motor-generator sets. It is offset to some 
extent by the increased investment to pur- 
chase the special transformer to reduce 
the potential of the high-voltage trans- 
missions. It is possible at or near sub- 
stations using motor generators to use 
standard transformers for this work. 

Taking on direct-current business has its 
operating difficulties. First, by reason of 
the increased loss in delivery of the cur- 
rent, and second, because of the difficulties 
so prevalent in the direct-current motor. 
running on a grounded circuit. The op- 
portunities are as follows: Local street 
railway line at both terminals: private 
lighting at all intermediate stations; street 
lighting at the largest of these stations, 
service for county and state institutions; 
power for stone crusher at quarries; power 
for sand pumps at river crossings; power 
for farmers at or near the right of way, at 
any point on the line; power for country 
elevators and sawmills and power for pump- 
ing city water. Railways are justified in 
getting a fairly good rate for power ani 
light for this service, Those who have 
combination lighting and street railway 
plants can safely base their rates on an 
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increase of at least ten per cent to fifteen 
per cent over the rates charged in the cit- 
jes. Those who are not acquainted with 
lighting rates, should post themselves on 
what the local company is charging and 
figure accordingly. The fraternal ties be- 


‘tween the two classes of business should | 


lead the railway man to appreciate the dif- 
ficulties that the electric light man might 
encounter if it was reported by the man 
in the country that they were enjoying a 
much lower rate than that utilized by the 
city company. The lighting rate today is 
based on three main items. First, a con- 
sumers’ charge, which does not vary with 
consumption. Second, an interest and de- 
preciation charge based on the maximum 
demand, and third, a charge based on the 
switchboard cost. The railroad man might 
not consider in quoting a rate, the first two 
items, and base his price on the manufac- 
turing costs only, and if he does, he is 
surely giving a discriminating rate. If this 
is the case, he not only is tearing down the 
system that is absolutely essential to the 
success of the central station, but is doing 
his own company an injustice by not get- 
ting all the revenue that the circumstances 
will warrant. The exclusive railway plant 
of today has considerable difficulty in gen- 
erating current at a lower cost than the 
city lighting plant. Intensive business 
methods are rapidly proving to the ma- 
jority of power users the cheapness and 
the convenience of power from the central 
station. In consequence the load curve is 


much more conducive to low cost of power. 


than that of the average railway station 
without storage-battery installation An in- 
crease rate for service in the country is 
justified, due to the increased cost to de- 
liver the current. In the average distribu- 
tion system for railway work, the current 
is’ generated at a standard voltage stepped 
up to high tension, transmitted and stepped 
down to a proper voltage for motor gener- 
ators or rotaries, transformed to direct cur- 
rent and distributed to the car by trolley. 
Each step results in a loss. For lighting 
and power service, the current is generated 
at the voltage at which it is distributed to 
the one set of transformers, required to get 
the low voltage needed by the standard 
lamps and motors. That aggregate loss 
will average 12 to 13 per cent in well de- 
signed plants but in the railway proposition 
an additional loss must be considered which 
will amount to a total of twenty-five to 
thirty per cent depending on the length of 
line and other factors. This does not in 
anyway handicap the company in securing 
contracts as it is not difficult to create a 
demand. It exists at all times and par- 
ticularly at this time when the farmer 
seems to be the most prosperous class of 
men. Bach and every one of you have 
been, no doubt, called upon to submit a 
proposition to a customer of this character. 

The author then presented figures show- 
ing the investment and possible revenues 
from the various classes of business men- 
tioned. 


At the session on Friday morning a 
paper by Frank S. Cummings, entitled, 
“‘Methods of Handling Snow Storms,”’ 

ras presented by the author. This pa- 
per describes the equipment necessary 
to cope with a snow storm on the aver- 
age railway system. A comparison is 
made of the vasious appliances on the 
market and the best methods of pre- 
cedure are explained 

This paper was followed by the pa- 
per by J. C. C. Holden, of Chicago, en- 
titled, ‘‘Steel or Steel-tired Wheels vs. 


Cast Iron.’’ This paper gives a histori- 
eal review of the steel freight-car 
wheels, compares it with the cast-iron 
wheel and enumerates the advantages 
of the former. The process of manu- 
facture was described in detail and gen- 
eral statistics and other data presented 
by the author. 

On Friday afternoon the delegates 


visited the car shops at Davenport and. 


witnessed a demonstration of the Ther- 
mit welder. A special car transported 
the delegates from the Davenport Hotel 
to the shops. 

An executive session was held on Sat- 
urday morning at which unfinished bus- 
iness was taken up. The report of the 
nominating committee was also pre- 
sented and the following officers elect- 
ed: President, J. F. Porter, Daven- 
port; secretary-treasurer, George W. 
Macartney, Des Moines. 

_ The same entertainment features pro- 
vided for the Iowa Electrical Associa- 
tion, as mentioned elsewhere in this is- 
sue, were also participated in by the 
Railway delegates. 


—_—_—_—_sa--——____- 
Ohio Public Utility Companies 
Merge. 


The merger of nine street railway, 
electric light and heat companies was 
completed at a meeting held recently 
at East Liverpool, O., and the officers 
chosen issued a statement in which it 
is said that the headquarters of the 
holding concern, the Tri-State Railway 
& Electric Company, would be located 
in that city. This company was recent- 
ly incorporated under the laws of Ohio 
and is financed by J. G. White & Com- 
pany, of New York, and the Drexels, of 
Philadelphia. The new concern will 
have absolute control of all the street 
railways and electrical concerns in this 
territory and its holdings, which are 
secured by a lease for 999 years, repre- 


sent an investment of nearly $10,000,- 


000. . 
Included in the merger are the Bea- 


ver County Light Company, Midland 
Electric Light & Power Company, the 
Ohio River Passenger Railway Com- 
pany, East Liverpool, the East Liver- 
pool Traction & Light Company, Steu- 
benville & East Liverpool Railways & 
Light Company, Steubenville & Wells- 
burg Traction Company, Tri-State 
Traction Company, Steubenville, Wells- 
burg & Wierton Railway Company, and 
the Wellsburg Electric Light, Heat & 
Power Company, Wellsburg, W. Va. 
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AMERICAN PHYSICAL SOCIETY. 
SPRING MEETING AT WASHINGTON. 


The meeting of the American Physi- 
cal Society at Washington, D. C., on 
April 21 and 22, was characterized by 
an unusual number of papers of elec- 
trical interest, contributed largely by 
the staff of the electrical division of the 
Bureau of Standards, as follows: 

‘‘The Capacity and Phase Difference 
of Paraffin Paper Condensers as Func- 
tions of Temperature and Frequency.” 
F. W. Grover. p 

‘‘ Resistance Coils for Alternating- 
Current Work.” H. L. Curtis and F. 
W. Grover. | 

“The Radiant Efficiency of Are 
Lamps.’’ H. P. Gage. | 

‘‘A New Determination of the Selec- 
tive Radiation from Tantalum.” Ed- 
ward P. Hyde 

‘The Use of the Silicon Detector with 
Short Electric Waves.” Ernest Mer- 
ritt. 

“A Method for Eliminating the Ef- 
fect of All Connecting Resistances in 
the Thomson Bridge.” F. Wenner. 

‘The Construction of Primary Mer- 
eurial Resistance Standards.’’ Wolff, 
Shoemaker, and Briggs. 

“A Tubular Electrodynamometer for 
Very Heavy Currents.” P.G. Agnew. 

‘‘The Deflection Potentiometer Con- 
sidered as a Generalized Null Instru- 
ment.’’ H. B. Brooks. 

‘‘The Bureau of Standards’ Current 
Balances.” E. B. Rosa, N. E. Dorsey, 
and J. M. Miller. 

“A Heterochromatie Photometer.’’ 


H. P. Gage. l 
‘‘Ultra-Violet Light from the Arc.” 
H. P. Gage. m 


‘‘The Measurement of Inductances 
with Very Small Time-Constant.” F. 
W. Grover. 

“The Thermodynamics of the Con- 
centration Cell.” H. S. Carhart. 

Abstracts of these papers are given 
below. 

The session on Friday was held at the 
Cosmos Club, and the two sessions on 
Saturday at the Bureau of Standards. 
On Friday evening an informal dinner 
was held, and on Saturday lunch was 
served at the laboratory of the Bureau 
of Standards. At Friday’s session, the 
question of establishing a journal by 
the Society came up, and it was decid- 
ed that if would be desirable for the 
Society to take over the Physical Re- 
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view, if arrangements. can be made with 
the publishers of that journal. Presi- 
dent W. F. Magie occupied the chair at 
Friday’s session, and on Saturday Vice- 
president B. O. Peirce and E. B. Rosa 
presided at the morning and afternoon 
sessions respectively. 


CAPACITY OF PARAFFINE-PAPER CONDEN- 
SERS AS FUNCTION OF TEMPERATURE 
AND FREQUENCY. 


In an ideal condenser the charge is at 
every instant proportional to the applied 
difference of potential between its plates, 
and the capacity is consequently independ- 
ent of the length of charge or discharge. 
With alternating current, the current 
through the condenser is ninety degrees in 
phase ahead of the impressed electromotive 
force, and the capacity is independent of 
the frequency. These conditions presup- 
pose, not only a perfect dielectric, but also 
a negligible resistance. in the leads and 
plates of the condenser. Actually, conden- 
sers show anomalies which are usually in- 
cluded under the name of absorption ef- 
fects, and may be summarized as follows: 
(1) with a steady applied voltage the ca- 
pacity depends on the length of charge, 
length of discharge, the interval between 
charge and discharge, or between discharge 
and recharge, that is, it depends on the 
previous history of the condenser. After 
being discharged, the condenser, if allowed 
to stand insulated, will yield residual 
charges. (2) With alternating current the 
phase-difference between the current and 
the impressed electromotive force falls 
short of ninety degrees by an angle, usual- 
ly small, which may be designated briefly 
as the phase-difference. Both capacity and 
Phase-difference are functions of the fre- 
quency. All these effects vary in magni- 
tude with the temperature, so that the ca- 
pacity changes to a greater extent with the 
temperature than can be explained by 
changes in its dimensions. A number of 
theories to account for the phenomena of 
absorption have been proposed, but most 
of the existing experimental work has been 
done with direct current, under conditions 
which make it difficult to compare the re- 
sults with theory. The present work was 
done on condensers having a dielectric of 
paraffined paper, in which the various ef- 
fects of absorption are larger and more 
easily measured than in mica condensers, 
and to obtain definiteness in the conditions 
of experiment, alternating current was used. 
The capacity and phase-difference were 
measured simultaneously with thirteen com- 
mercial paraffined-paper condensers for 
frequencies ranging from 33 to 1,000 cycles 
per second, and for temperatures ranging 
between 10 and 35 degrees. From these 
the following conclusions may be drawn: 
(1) The changes of capacity with the fre- 
quency and temperature are in every case 
considerably larger than those observed 
with mica condensers, and are in some 
cases from ten to fifty per cent of the value 
obser ved at the lowest temperatures and 
highest frequencies. (2) The phase-differ- 
ences observed range from about 6 minutes 
to the enormous value of 22 degrees. The 
phase-difference of a good mica condenser 
may be as low as 15 seconds and usually 
lies under 3 minutes. (3) The temperature- 
coefficient of the capacity is usually nega- 
tive with condensers having a small phase- 
difference, and tends to become more and 
more positive as the phase-difference is 
greater. In the best of the condensers the 
coefficient is negative and nearly linear, 
with a tendency to become rapidly numeri- 
cally larger as the temperature is raised 
above thirty degrees. In the case of the 
condensers having large phase-differences 
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(one degree or more) the temperature-co- 
efficient is positive and becomes very rapid- 
ly larger as the temperature is increased 
and the frequency is decreased. (4) With 
increasing frequency, the capacity falls. (5) 
In the majority of cases the phase-differ- 
ence increases with rising temperature. (6) 
The phase-difference decreases with increas- 
ing frequency except in those cases where 
the Ir loss in the connections and plates 
is considerable, when the phase-difference 
may actually increase with the frequency. 
This effect is particularly noticeable in tele- 
phone condensers made by rolling up to- 
gether sheets of tin foil and paper. (7) 
The use of paper condensers as reference 
standards in work with direct current is 
not allowable, and should be permitted in 
alternating-current work only after a study 
of the behavior of the condenser under dif- 
ferent conditions of temperature and fre- 
quency has shown that the performance of 
the condenser meets the requirements laid 
down by the work in question. 


RESISTANCE COILS FOR ALTERNATING 


CURRENTS. 


The measurement of alternating currents 
frequently requires the use of resistance 
coils having smal] reactances. A plain bi- 
filar winding has usually been relied upon 
in the case of coils whose resistance lay 
between 1 and 1,000 ohms. Of such coils 
those below fifty ohms have a pos- 
itive reactance, while those above 100 
ohms have a negative reactance. The 
authors have made experiments in the 
design of coils to make these effects as 
small as possible. The aim has been to re- 
duce the time-constant to not more than 
4/100,000,000 and simultaneously to keep 
the dimensions of the coil such that when 
immersed in oil an expenditure of one watt 
will not raise its temperature more than 
one or two degrees. Coils of five different 
values have been experimented upon, 1, 
10, 100, 1,000 and 5,000 ohms. A one-ohm 
resistance which meets the above require- 
ments may be made from a strip of man- 
ganin having a width of three millimeters 
and a thickness of 0.1 millimeter. This is 
folded upon itself, the two parts being sep- 
arated by a thin sheet of mica or silk. A 
ten-ohm coil may be made either similarly 


of strip manganin using a width of one’ 


millimeter and a thickness of 0.1 millime- 
ter or of three thirty-ohm coils in parallel, 
the latter being made of the same wire as 
is used in the 100-ohm coil. The 100-ohm 
coil may be made of double-silk-insulated 
manganin wire, having a diameter of 0.24 
millimeter. It is wound bifilar in a single 
layer on a diameter of 2.5 centimeters. The 
inductance and capacity effects are then 
very nearly balanced. The 1,000-ohm coil 
is made of wire having a diameter of 0.1 
millimeter and is wound in five sections, 
each of 200 ohms. Each of these sections 
is a single-layer bifilar winding. The 5,000- 
ohm coil is wound unifilar using wire whose 
diameter is 0.05 millimeter. It is a single 
layer, two turns being wound, then the di- 
rection reversed and ten turns wound, etc. 
It is important that a coil made of several 
sections in series shall be wound upon a 
spool of non-conducting material. For this 
purpose porcelain is quite satisfactory. The 
coils should be shellaced and baked in 
the usual manner. In making coils it is not 
found that every coil of the same resist- 
ance, made according to the same speci- 
fications, has the same effective inductance 
when completed. However, the variation 
should not be large. The following table 
gives the worst values which were found 
when the above specifications were used. 

Resistance Inductance in 


in ohms, microhenrys. 
1 +0.04 
10 +0.3 
100 ——1.6 
10600 ——16. 
5000 + 220, 
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THE RADIANT EFFICIENCY OF ARC LAMPS. 

The object of the investigation is to de- 
termine the radiant efficiency of arc lamps 
and the mechanical equivalent of light. The 
definition here used of radiant efficiency is 
the ratio of the energy of the visible part 
of the spectrum to the total energy radiat- 
ed, or L/R, where 

R—=total energy radiated 

W—energy passing through eight-centime- 

ter layer of water. 

_—energy of visible part of spectrum. 
The ratio L/k or W/R was obtained by a 
slight modification of the method of Ang- 
strom. After dispersing the spectrum of 
a light source the infra-red was removed 
by an opaque screen. The light was then. 
reassembled by a mirror to a white spot. 
The energy of this white light was com- 
nared by means of a radiomicrometer with 
white light of equal intensity, and like color 
from the same source which had not beer 
robbed of its infra-red. In some Cases ow- 
ing to the small value of L compared with 
R, L was compared with the intermediate 
quantity W. The reasons for choosing the 
value of L as the energy of the spectrum 
included between the limits 0.44 and 0.68. 
are the small photometric effect of all en- 
ergy of greater wave-length than 0.684, and 
the greater certainty of setting the cut-off 
screen at this than at greater wave-lengths. 
The most important results follow: 


Efficiency. Light 
L Equivalent 
Source, i — of Energy. 
R Candles 
in Per Cent. Per Watt- 
Positive crater, right-angle- 
carbon arC 4ascrdsdn sees to 12 30 
Right-angle lamp, alter- 
nating current .......... 6.5 to 8.5 71 
Yellow-flame arc .......... 15.4 39 


Yellow-flame, arc stream. .39 wk 
Brilliant white ............ 14.6 21 


Hefner, recalculated from 

Angstrom, for limit 0.684%. 0.363 21.3 
Nernst lamp viewed through 

copper sulphate solution.100 39.5 


The greatest efficiency of 39 per cent was 
found in the case of the arc stream be- 
tween yellow-flame electrodes, tips shaded. 
The light equivalent of energy was found 
to be as high as 30 candles per watt with 
white light and almost 40 candles per watt 
with light distributed more in the visually 
sensitive part of the spectrum. 


A NEW DETERMINATION OF THE SELECTIVE 
RADIATION FROM TANTALUM. 


It has been shown heretofore that, if 
two incandescent bodies are at a color 
match and have different luminous efficien- 
cies, one of the bodies radiates selectively 
with respect to the other. The existence 
of a color match is a consequence of there 
being approximately the same energy dis- 
tribution in the visible spectra. A differ- 
ence in the luminous efficiencies indicates. 
that for the entire spectrum there exists 
a difference in the distribution. If the two 
bodies are not selective in their radiation 
with respect to one another, it was shown 
that at a color match they must have the 
same luminous efficiency. A color match 
may be determined with considerable ac- 
curacy with the aid of a photometer. The- 
luminous efficiencies, in case the substances 
are mounted as incandescent lamp fila- 
ments, may be determined by standard 
methods. Untreated carbon is very closely 
non-selective. Former results did not in- 
clude corrections due to losses in efficiency 
resulting from the cooling effects of a 
supports for the filaments, to energy pa 
pated in the base and the leading-in er 
connecting wires and to the absorption 9 
the radiated luminous energy by the glass 
bulb and the deposits thereon. In T 
recent work these losses have been me si 
gated. It seemed worth while to pren 
mine the relative selectivity of tantalu : 
and carbon, taking into account the en 
just mentioned. Two special lamps, one eee 
an untreated carbon filament, the ot 
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TABLE I. 


Measured Luminous 
Efficiencies in 
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Corrected Luminous Ratio of the Luminous 
Efficiencies in Efficiency of Tanta- 
Lumens per Watt. lum to that of Carbon. 


Approximate Black-body Lumens per Watt. 
Temperature Centigrade. | Carbon. Tantalum. Carbon. Tantalum. Present Previous 
Results. Results, 
T4206) oh aaa men See Ae eae ke 0.37 0.48 0.41 0.51 | 1.3 
T6lO ite eG pe ee aes Oe eines ee eid 1.4 1.7 1.5 1.8 1.1 1.15 
TSO) bide edt eee ee oe eee eS 3.1 3.5 3.5 3.7 1.0 1.1 


with a tantalum filament, were used, in 
which these losses could be carefully meas- 
ured. The results are included in Table I. 

The corrections for the losses mentioned 
above have changed but little the previous 
values for the ratio of the luminous eff- 
ciency of tantalum to that of untreated 
carbon, obtained by using ordinary lamps. 


THE SILICON DETECTOR WITH SHORT ELEC- 


TRIC WAVES. 


For the purpose of detecting short elec- 
tric waves of five or six inches the author 
found that the silicon detector gave the 
best satisfaction of any detector used. The 
silicon was imbedded in solder and was in 
contact with a steel point connected to a 
d'Arsonval galvanometer. Jn order to con- 
centrate the waves the receiver was placed 
at the focus of a parabolic mirror. In at- 
tempting to explain the phenomena of the 
contact rectifiers the theory was advanced 
that a free electrical charge of positive or 
negative electrons, according to the direc- 
tion of the current, was developed at the 
surface of contact between the two sub- 
Stances. This would produce a difference 
in conductivity in the two directions, owing 
to the different carrying capacity of positive 
and negative electrons. 


In the discussion A. G. Webster re- 
marked on the novelty of the state- 
ment that a free charge existed within 


a conductor. 
CONNECTING RESISTANCES IN THE THOM- 


SON BRIDGE. 


The increased demand for accurate meas- 
urements of power has necessitated the 
construction of low-resistance standards 
capable of carrying large currents. Such 
standards must have a resistance of defi- 
nite value easily determined. Where the 
standards are to be used in alternating- 
current measurements it is also necessary 
that the inductance be small or known. 
The necessary conditions for a resistance 
and inductance of definite value are pointed 
out. An important factor in determining 
the value of the inductance is the mutual 
inductance between the potential circuit and 
the conductor of the heavy current. For 
the comparison of such resistances’ the 
Thomson bridge method is very satisfac- 
tory, but the equation for the Thomson 
bridge is derived on the supposition of lin- 
ear conductors, while it is being applied 
in cases where the mean diameter of the 
conductor is equal to its length. While the 
equation is exact only in the case of linear 
conductors, the error introduced by using 
it is generally very small. In using the 
method it has been found that the work 
of making the measurements is consider- 
ably reduced if certain adjustments (the 
details of which can not be given in a brief 
abstract) are made. These adjustments 
eliminate the effects of all connecting re- 
sistances, in which case the equation re- 
duces to that of the simple bridge. Where 
these adjustments are made correct rela- 


' tions between the resistances are obtained 


even in those cases in which the Thomson 
bridge equation is not valid. 

MERCURIAL RESISTANCE STANDARDS. 

The paper described the construction and 
measurement of four mercurial standards 
in accordance with the specifications adopt- 
ed by the London International Electrical 
Conference. The tubes were of Jena glass 
and remarkably uniform, the caliber factor 


in every case being less than 0.01 per cent. 
The cleaning, measurement of length, cali- 
brating, exhausting, filling and temperature 
control were made with extreme care. The 
electrical measurements were made by the 
Kelvin-double-bridge method, the primary 
standards and five sealed manganin stand- 
ards being substituted in turn in the same 
bridge arm. The apparatus was immersed 
in an ice bath so that a constant tempera- 
ture of zero degrees centrigrade was main- 
tained. Six fillings of each each tube were 
made. The calculated value of the tubes 
minus the value in terms of the interna- 
tional ohm as agreed to by the Internation- 
al Scientific Committee in 1910 averaged 
twenty-five parts in one million, the prob- 
able error of measurement being about one 
parts per million. Expressed in terms of the 
ohm previously in use at the Bureau of 
Standards the difference would be thirty: 
two parts per million. The final result is 
subject to small corrections still to be 
determined. i 

ELECTRODYNAMOMETER FOR VERY HEAVY 


CURRENTS. 


To obtain the same current distribution 
for both alternating and direct current, it 
is usual to strand the windings of the field 
coils of electrodynamometers. For very 
heavy currents, this becomes a matter of 
extreme difficulty. An entirely different 
method of obtaining the same end is em- 
ployed in the present instrument. The field 
at an outside point due to a straight cylin- 
drical or tubular conductor is independent 
of any skin effect if we have axial symmet- 
ry. The field “coil” consists merely of two 
concentric heavy copper tubes, thus giving 
a circular field between the tubes. There 
are two moving coils statically placed be- 
tween the tubes, one on either side of the 
inner tube, and suspended by a phosphor 
bronze strip. The common axis of the 
tubes is placed in a horizontal position in 
order to allow the vertical suspension. 
While the distribution is not the same on 
alternating as on direct current, the mag- 
netic field in the space between the tubes 
and hence the torque is the same. For 
cooling it is arranged so that water may be 
passed through the inner tube. The instru- 
ment was designed to carry 5,000 amperes. 
and it will carry 1,000 amperes continuously 
without water cooling. Magnetic impurities 
on the moving system are exceedingly trou- 
blesome, the requirements being even more 
exacting than in the moving-coil galvano- 
meter. 

THE DEFLECTION POTENTIOMETER CONSI- 


DERED AS A GENERALIZED NULL 
INSTRU MENT. 

The potentiometer has until a few years 
ago been regarded only as a null instru- 
ment. The deflection potentiometer for 
voltage measurements, described in the 
Bulletin of the Bureau of Standards about 
five years ago, showed the possibility of 
making precision voltage measurements with 
a potentiometer in which an appreciable 
part of the result is given by the reading 
of the galvanometer. More recently the 
question of measuring current in the same 
manner has been investigated. This brought 
up new problems, which have been solved, 
and the theory of the deflection potentio- 
meter has been extended and at the same 
time simplified, so that all measurements 
within the range of a given potenttonieter 
may be made with any current flowing in 
the galvanoneter which the latter can meas- 
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ure. In addition to the two early models of 
deflection potentiometer described in the 
Bulletin, which were suited for voltage 
measurements only, two other types meas- 
uring either current or voltage have been 
in use for the past year by the Bureau and 
several laboratories in other cities. These 
will be described in a future issue of the 
Bulletin. 

BUREAU OF STANDARDS CURRENT BAL- 


ANCES. 


The current balances of the Bureau of 
Standards are of the Rayleigh type, each 
consisting of a pair of fixed coils of equa? 


radii and of square cross-section, and a: 


moving coil of square cross-section but of 
a smaller radius, suspended midway be- 
tween the fixed coils and coaxial with them 
There is provision for water-cooling the 
fixed coils, and interchanging them. All 
coils are wound of enamel-insulated wire 
upon brass forms, are well insulated and 
sealed from atmospheric humidity. Three 
pairs of fixed coils have been used, one 40 
and two 50 centimeters in diameter. 

Four moving coils, two twenty centime- 
ters and two twenty-five centimeters in di- 
ameter, with different numbers of turns, 
have been used. All portions of the bal- 
ance have been tested by a very sensitive 
astatic magnetometer, and, excepting one 
discarded moving coil, found to be suffi- 
ciently non-magnetic. All weighings having 
been made with the coils in the positions. 
for maximum force, the only direct meas- 
urements of length needed are those of the- 
sectional dimensions of the coils, the main 
term in the expression for the force being 
completely determined by the ratio of the: 
radii of the coils. This ratio was deter- 
mined by a special measurement. In as- 
sembling the balance, the correct position 
of the moving coil was determined electric- 
ally, and experimental methods were de- 
vised for determining the lack of coaxiality 
and the error in the spacing of the fixed 
coils. and for determining the effect, if any, 
of any fixed magnetic bodies that might be 
near the balance. The final weighings 
show that the electromotive force of the 
Weston normal reference cells of the Bu- 
reau of Standards is 1.01823 volts, in terms 
of the absolute ohm. The value of these 
cells is 1.01830 international volts (in terms 
of the international ohm and the silver 
voltameter), showing an apparent difference 
between the absolute volt and the interna- 
tional volt of 0.00007 volt. However, there 
is perhaps a greater difference than this 
between the absolute ohm and the inter- 
national ohm; hence until the absolute ohm 
is better determined it is uncertain wheth- 
er the international volt or the absolute 
volt is the larger. The following values (at 
twenty degrees centigrade), have been 


found by other observers during the last 


four years: 
1907 National Physical Laboeratory....... 1.01818 


1908 Laboratoire Central d'Electricité. ..1.01870: 


Laboratoire Central d’Electricité. ..1.01841 


EAE a 22 fae eg cae Gee Ng owe Diet weak bt 1.01819 
Guillet 6 od oy 63.6 6S RSS i Bae bere ead 1.01825 
oR Lamm (ce Ye) Cry eC ar oe COE to a A e ata 1.01825 
1911 Bureau of Standards................ 1.01823 


Mean. omitting Lab. Central d'Electr..... 1.01822 


These results seem to indicate that the. 


electromotive force of the Weston norma} 


cell in terms of the international ohm and 


the absolute ampere is 1.01822 volts to 
within a few parts in 100,000. 


A HETEROCHROMATIC PHOTOMETER. 


A photometer constructed on the same. 


principle as the Lummer-Brodhun_ photo- 
meter except that in place of the usual cu- 


bical prism there was substituted a piece: 


of ordinary mirror, part of the silver be 
ing scratched off with a sharp knife. It 
was found that if instead of removing large 
areas of the silver, small scratches were 
made, these scratches could be made to 
disappear with such differently colored. 


—-— =- — — m — a m a e 
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lights that with large areas a sharp match 
never could be made. With this apparatus 
it was possible to make fairly sharp set- 
tings with such differently colored lights 
as acetylene, the right-angle arc, daylight, 
the yellow-flame arc and the Hefner lamp. 
When it comes to comparing red light with 
green light, however, the results are not 
at all satisfactory unless very low intensi- 


ties are used. The form of pattern adopted 
‘was as shown in the figure, the black rep- 
resenting the silver removed. 


ULTRA-VIOLET LIGHT FROM THE ARC. 


In experimenting with different sub- 
stances in the arc it was found that urani- 
um gave a very nearly continuous spec- 
trum from the visible to the ultra-violet as 
far as 0.224. The following electrodes will 
give a spectrum with rather weak lines on 
a continuous background. Make a tube 
of thin sheet iron 0.25 inch inside diameter, 
fill with powdered uranium oxide, use as low- 
er electrode, connect to positive terminal and 
pass six amperes, The negative terminal 
may be carbon. If the current is reversed 
a rich line spectrum will be obtained. The 
amount of ultra-violet light in a source may 
be photometered by using a Lummer-Brod- 
hun photometer with a glass towards the 
unknown source which wil) transmit only 
the wavelengths desired. The ultra-violet 
light is made apparent to the eye by using 
a screen coated with anthracene instead of 
white paper. 

INDUCTANCES WITH VERY SMALL TIME- 
CONSTANT. 


Measurements of inductances with small 
time-constants are becoming increasingly 
important. The method of measurement in 
any given case depends on the value of the 
resistance which is associated with the in- 
ductance. Measurements of coils of as low 
inductance as one microhenry have been 
made. In the method here employed, the 
inductance to be determined is compared 
by direct substitution with a standard, 
whose indutance can be calculated from 
its dimensions, in an alternating-current 
bridge, using a frequency of 1500 cycles. 
The difference in inductance between the 
coil to be measured and the standard was 
determined by the change of capacity neces- 
sary to reestablish balance in the Ander- 
son’s bridge, when the unknown was in- 
serted in place of the standard. The stand- 
ards used were resistances consisting of 
two manganin wires stretched parallel to 
one another at a measured distance apart. 
In order that no error should be intro- 
duced by the small difference in resistance 
between the standard and the test coil, 
changes of resistance in steps of 0.1 ohm 
were obtained by substituting for man- 
ganin links, resting in mercury cups, copper 
links of the same diameter, form and size. 
For continuous resistance changes of less 
than 0.1 ohm, a variable resistance was 
employed, consisting of two straight glass 
tubes of different diameters, mounted ver- 
tically and united at the bottom by a cross 
tube, filled with mercury. Two copper 
wires of diameters closely approximating 
those of the cross sections of the tubes 
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may be raised or lowered in the mercury, 
giving a continuous variation or resistance, 
free from any unsteadiness as great as 
0.00001 ohm. 
ment the change of resistance is accom- 
panied by a change of inductance almost 
negligibly small. In the present instance 
the maximum change of inductance for a 
change of resistance of 0.1 ohm, as deter- 
mined by the use of the manganin and cop- 
per links was only about ten centimeters. 
This method of measurement was applied 
with success to the determination of the 
inductance of coils of resistances as high 
as 1,000 ohms. Parallel-wire standards 


were in every case prepared of the same’ 


nominal resistance as the coil to be meas- 
ured. For the larger values the difference 
in inductance between the coil and the 
standard was measured by the change in 
the setting of a calibrated variable induc- 
tance on substituting one for the other. For 
coils of 1,000 ohms, where a small capacity 
in parallel with the coil has an appreciable 
effect on the phase of the current, the bal- 
ance may also be obtained by varying a 
capacity shunted around one of the coils. 

In coils of 100 ohms or more, the effect 
of the capacity between the different turns 
of the winding is usually greater than the 
inductance, so that the current through the 
coil leads the impressed electromotive 
force. For resistances larger than 1,000 
ohms, where it becomes difficult or imprac- 
ticable to prepare standards, whose con- 
stants may be calculated, the inductance 
may be determined by placing the coil 
as a shunt on a standard of known effective 
inductance and of about 1,000 ohms resist- 
ance, In the measurements of one-ohm, 
ten-ohm and 100-ohm coils a change of in- 
ductance of one centimeter was apprecia- 
ble, and the measurements made with par- 


- allel-wire standards were consistent with 


those in which the circular form of refer- 
ence standard was used to about this order 
of accuracy. With 1,000 and 10,000-ohm 
coils the difficulties increase. Capacity ef- 
fects must be very carefully guarded 
against. Metal surfaces associated with the 
coils as in the ordinary forms of resistance 
box are a source of indefiniteness in the 
constants of the coils. It is also noticeable 
that the capacity between the windings of 
coils of such high resistance is not con- 
stant, suggesting that the shellac acts as a 
dielectric with appreciable absorption. The 
temperature coefficient of the capacity is 
large and positive. In connection with the 
Measurements on parallel wires of high 
resistance it was shown, that to obtain 
consistent values with parallel wire coils 
of high resistance, it is necessary that the 
potential of the middle point of the re- 
sistance shall be adjusted to the potential 
of the earth. Otherwise the change in 
phase observed may be very much in error 
due to the capacities of the two wires to 
the ground. The effective inductance of a 
coil depends on the absolute potential of 
its terminals. This has the effect that the 
inductance of the sum of a number of coils 
in series is not usually equal to the sum 
of their separate values. 


THERMODYNAMICS OF CONCENTRATION 
CELLS. 


The paper was in illustration of the gen- 
eral equation expressing the laws of ther- 
modynamics. A number of possible cases 
were outlined and two of them were em- 
phasized for illustration and experimental 
verification. The author showed that it 
is possible to make a concentration cell 
with no temperature coefficient. Such a 
cell may consist of dilute zinc amalgam and 
dilute solution of sulphate in one leg of a 
concentration cell, and concentrated amal- 
gam and concentrated sulphate in the other, 
the electromotive force being 0.002982 volt. 
This is invariable with change of tempera- 
ture. This was accomplished by adjusting 


With this form of instru- 
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the concentrations until the temperature- 
coefficients of the two sides of the cell were 
equal in value and opposite in sign. 


—e e 
Independent Telephone Toll Lines Con- 
nect with Chicago. | 

Through an order issued in the 
United States Circuit Court at Chicago 
on April 21 a traffic agreement is ef- 
fected between the Illinois Tunnel 
Company and the Interstate Telephone 
& Telegraph Company, whose lines sur- 
round the city. Thus an entrance is 
secured to Chicago by the Independent 
companies. 

The Illinois Tunnel Company has in 
the last few months put into operation 
in Chicago a new automatic telephone 
system, which is being extended from 
the business district outward. It is 
proposed to connect with the Inter- 
state lines at one or more points along 
the city limits, first probably at Forty: 
sixth Avenue and West Twenty-sec- 
ond Street. Through these connec- 
tions Chicago will be able to get into 
Independent long-distance telephone 


‘communication with cities in at least 


nine different states. The number of 
cities and towns reached by the Inter- 
state Company in the state of Illinois 
alone is 1,234. The traffic agreement 
was brought about largely by the fact 
that both the companies entering into 
it are in the hands of receivers ap- 
pointed by Judge C. C. Kohlsaat, of the 
United States Court. 
—_____--—_—__—_ 
Louisville Loses Telephone Case. 

By making permanent an injunction 
to restrain the City of Louisville, Ky., 
from putting into effect ordinances eall- 
ing for reductions in telephone rates, 
the United States Circuit Court on April 
25 decided in favor of the Cumberland 
Telephone & Telegraph Company in its 
long drawn out fight with the City. 

The ordinances fixed the maximum 
business telephone rate at $5.00 a 
month, as against a charge of $7.50. 
The Telephone Company asserted the 
rate was confiscatory and in this was 
sustained by the court. i 

—— ee 
Electric Company Sued. 

The Dean Electric Company- has 
been made defendant in three injunc- 
tion suits over telephone equipment, 
which the Western Electric Company 


declares is being used unlawfully. The 


bills of complaint against the na 
Company were filed on April 17 ın t 
United States Circuit Court at Cleve 
land, O. 
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Good Boiler Practice with Buckwheat 
Coal. 

In a recent issue of the Engineering 
Digest is given an interesting summary 
of the boiler practice with buckwheat 
anthracite coal at the power station at 
Jersey City, N. J., which supplies the 
power for the operation of the electric 
trains in the McAdoo tunnels under 
the Hudson River. 

This station is called upon to supply 
a load fluctuating momentarily from 
8,000 to 16,000 kilowatts and swinging 
from 1,500 kilowatts in the early morn- 
ing hours to 13,000 on the morning and 
evening peaks. Current is supplied by 
two 6,000- and two 3,000-kilowatt gen- 
erators, driven by Curtis turbines, to 
supply steam for which eight Babcock 
& Wilcox boilers of 900 rated horse- 
power each have been installed. Some 
of their dimensions and proportions 
are as follows: 


Water-heating surface per boiler, square AT 


[OCC elec E E eerie meme ae te 
Grate surface per boiler, square feet.... 190 


Water-heating surface per square foot ‘ 
grate surfare, square feet........-....-- 48.05 
Total rated boiler horsepower.........-.. 
Total rated capacity of generators, kilo- 
Watts separi can r eser ea E EEDEN E REE eS 18.000 
Maximum sustained capacity of gener- 
ators, kilowatts ............cee eee eee 28,000 
Boiler horsepower per kilowatt, rated.... 0.40 
Boiler horsepower per kilowatt, maximum 0.26 
Water-heating surface per kilowatt, rated, 
Square feet ....... cece eee eee 4.06 
Water-heating surface per kilowatt, max- 
imum, square feet...........00e eee eser 2.61 
Grate surface per kilowatt, rated, square ey 


feet reio ame Skewes Oh Leese Uae wee 
Grate surface per kilowatt, maximum, rer 


square feet ..... ccc ccc cece tee wenn tetes 


It was believed by John Van Vleck, 
its designer, that a station thus of ne- 
cessity liberally supplied with grate 
surface could be run upon No. 3 buck- 
wheat, although none of the large pow- 
er stations in that vicinity are being so 
run, and jt is doubtful if it is being 
done elsewhere by a plant carrying a 
load of this magnitude and with this 
degree of variation. 

A proposition was submitted by the 
McClave-Brooks Company, of Seran- 
ton, Pa., in which it agreed to burn No. 
3 buckwheat, without the formation of 
clinker, to keep the boilers running at 
the required capacity, with a low per 
cent of carbon in the ash, and to burn 
thirty-five pounds of this coal per hour 
per square foot of grate surface with 
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. Cransnusston-Interior Mring, We 


not over 2.5 inches water pressure of 
air in the ashpit. 

‘In accordance with this agreement 
the furnaces were reconstructed. Each 


` furnace has three arches, so spaced 


that the area between them is sufficient 
to allow the products of combustion 
to pass through under slight compres- 
sion, and placed sufficiently high above 
the fire to allow the complete combus- 
tion of the gases before they are dis- 
charged through the openings between 
the arches upon the cold tubes. 

The grate used 18 what is known as 
the MeClave No. 4. This grate has 
been designed for the burning of small 
grades of anthracite, allowing a strong 
undergrate draft to be used without 
disarranging the fuel and throwing it 
about in ridges and mounds all over 
the surface of the fire bed. It has a 
uniform mesh of one-eighth inch on the 
surface of each har. 

The grate is ten feet in depth from 
the dead plate to the face of the bridge- 
wall, made up of five rows of bars 
dumping backward, the center tie and 
four rows of bars dumping forward. 
Each boiler is served by two furnaces 
separated by a division wall support- 
ing the arches. Each furnace is ten 
feet deep by nine feet six inches wide 
in the clear and has three sections of 
grates and three fire doors. 

Starting with, perhaps, two inches 
of live coal, the fires are allowed to 
build up until in the course of six to 
seven hours they will have attained a 
thickness of some twelve to fourteen 
inches, two-thirds of which will be ash 
and only the top part live coal. The 
cleaning is done between the peaks. 
The air pressure used is from one-half 
to five-eighths inches of water in the 
ashpit, with a light load, and one- 
eighth inch suction in the furnace. 
After the fire gets to be four or five 
inches thick, it is blown with about 
two inches of pressure in the ashpit, 
which gives a balanced condition in 
the furnace. When the fire is at its 
thickest, a blast of two and ene-half 


Jj 


ys 


inches is used. The average rate of 
combustion is twenty-five pounds per 
square foot of grate and the maximum 
thirty-six pounds. At this average 
rate of combustion the load is carried 
with five boilers in active operation 
with one blanked in reserve for emer- 
gency. 

The pressure carried is from 180 to 
185 pounds with 125 degrees of super- 
heat. Each boiler has a separate Green 
economizer, which heats the feed water 
to 240 or 250 degrees. 

The cost of operation has been run- 
ning down steadily since the plant was 
started, and has reached the remark- 
ably low figure of less than 0.42 per 
cent per kilowatt-hour for current at 
the switehboard, including the cost of 
water, supplies, wages and coal. These 
eost, respeetively, 0.020, 0.035, 0.175 
and 0.190 cent per kilowatt-hour. The 
average total cost for eight months was 
0.443 cent per kilowatt-hour. The No. 
3 buckwheat costs about forty-three 
per cent less at the conveyor siding of 
the station than No. 1 buckwheat coal. 
One of the units'is fitted with a Ven- 
turi meter, Richardson coal scales, 
Westover CO, recorder, ete., and pro- 
duced upon test the results in the ac- 
companying table, the test being made 
with No. 3 buckwheat. 


RESULTS OF THREE TESTS. 
Date of test (1910).June 22-23 et ee July 20-2% 
2 


Duration, hours .... 24 24 
Moisture in coal, %. 46. 2.75 3 
Total ash and refuse 

in dry coal, %..... 29.5 21 27 avg. 
Dry coal fired per 

hrao IDy echsice erei 4.502 4,126 4,577 avg. 


Dry coal per hr. per 

sq. ft. of grate, Ib.. 23.7 
Equivalent exapora- 

tion from and at 

212° F., lb. per hour 30,899 28,988 35.857 avg. 
Do., per sq. ft. of 

heating surface, 

Ib. per hour...... 3.38 3.17 3.93 ave. 


Steam pressure, 


Fa 24 avg. 


gauge, lb. per sq. 

a E PE 188 185 180 
Feed-water tem- 

perature, deg. F.. 252 226.4 243 
Draft under grate, 

in. of water...... 0.5 to 1 0.5to1.75 0.5 tu 2.5 
Superheat at boiler 

(approx.), deg. F.. 125 125 125 avg. 
H.P. developed...... 901 %40 1,039 


Per cent of buld- 
er's rating devel- 


oped 2.08 nd So Ses 100.1 HM ee 114 avg. 
Equivalent evapora- 

tion from and at 

aaa aa lb. coal 

as fired, lb........ 6.4% 6.82 7.59 av 
Do., per lb. dry coal. 6.86 7.02 7.84 ave 
Do.. per lb. combus- 

tible 25 eaccdastee 8.63 8.9 10 84 ave 


= ee ee 
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The Dauphiné-Centre Transmission. 
Line. 


The Dauphiné-Centre transmission 
line, extending between Grenoble and 
Saint-Etienne, France, a distance of 
about seventy-three miles, has the dis- 
tinction of being the first high-tension 
line in France using aluminum conduct- 
ors and in addition is notable as part 
of a well arranged hydroelectric sys- 
tem. | 

This line with its generating stations 
at Pont Haut and Eau d’Olle unites 
with lines receiving hydroelectric pow- 
er from entirely different sources, so 
that the waterpower is used to the best 
advantage. In summer when the water 
supply feeding the hydroelectric plants 
on the plains is scant, the melting snow 
in the Alps provides ample power which 
is transmitted through this recently 
constructed line. 

The Dauphiné-Centre system was put 
in operation at 30,000 volts in April, 
1910, and was raised to its normal volt- 
age of 60,000 in September of the same 
year. Later connections were made 
with the other sections of systems with 
which it is at present operating as a 
section. . 

The line itself has two three-phase 
circuits each capable of transmitting 
4,000 kilowatts at 60,000 volts. At first 
it was the intention to use copper ex- 
clusively but later aluminum was adopt- 
ed except at certain points, where ow- 
ing to the necessity of spans of more 
than 500 feet in length it was thought 
advisable to use phosphor-bronze. 
Through the greater part of the line the 
spans measured 230 feet, each one of 
the six aluminum cables being com- 
posed of nineteen strands with a total 
breaking strength of twenty-two kilo- 
grams per square millimeter. The 
phosphor-bronze cables used for the 
longer spans have a breaking strength 
of eighty kilograms per square milli- 
meter. All splicing is done with alum- 
inum tubes. The aluminum wires are 
eighty-eight square millimeters in cross 
section and the phosphor-bronze one 
hundred millimeters. 

Three-petticoat insulators of the Par- 
villée type are used, the sections being 
cemented together so that each is sealed 
to the next one of smaller size. Tests 
were made with the provision that the 
larger section should withstand 70,000 
volts for a quarter of an hour, and each 
of the other sections 60,000 volts for the 


same length of time Mounted and 
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sealed together, the three petticoats 
withstood from 130,000 to 137,500 volts 
Without arcing. Tests made in a ten- 
millimeter rain at forty-five degrees 
produced discharges at 93,000 to 93,500 
volts and an arc at 118,000 volts. From 
a mechanical standpoint the insulators 
are capable of resisting a pull of 950 
kilograms. 

It might also be mentioned that the 
three insulators which are superposed 
are not set on the same vertical line, 


but slightly to one side, so that the 


rust from any supporting bolt will not 


fall on the insulator below it and di- - 


minish its insulating qualities. 

Towers of trellised iron work pro- 
vided with oak cross-arms carry the 
lines, making use of one insulator per 
line on straight stretches, and two for 


TRANSMISSION LINE AND TOWER OF THE 
DAU PHINE-CENTRE LINE. 

equally distributing the strain, where 

turns are made. 

At the crossing of the Rhone, which 
is one of the most interesting points in 
the installation, the span is 990 feet, 
the pull on the pole, exercised by the 
two three-phase lines amounts to ap- 
proximately 22,800 kilograms. The 
towers weigh, together, twenty tons, 
one of them being eighty-six feet in 
height and the other forty-three feet. 
The higher of these two towers is shown 
in the accompanying illustration, which 
also gives an idea of the method of con- 
struction of these towers.—Abstracted 
and translated from La Lumiere Elec- 
trique. 


Vol. 58-—No. 17 


HOW TO REMOVE LEAD SUL- 
PHATE FROM LEAD PLATES. 


BY PAUL F. TROUT. 


In storage-battery practice, one is 
often confronted with the perplexing 
problem of removing a coat of hard 
lead sulphate from a sheet or plate of 
metallic lead where it is either un- 
desirable or impossible to remove it by 
the crude method of scraping. The fol- 
lowing is a method which I have found 
to be highly efficient and satisfactory. 
In this case, the lead plates had become 
thickly coated with sulphate by pre- 
cipitation. First, they had been acci- 
dentally allowed to stand in fresh dis- 
tilled water until a thick coat of lead 
hydroxide had formed, then they had 
been transferred to a bath of dilute 
sulphuric acid where a firmly-adhering 
coat of lead sulphate was formed in a 
very short time. 

I first washed the acid off in water 
and then put the plates to soak in a 
bath of ammonium acetate, ammonium 
hydroxide and distilled water in these 
proportions: three parts of water, one 
part of ammonium hydroxide and one 
part of ammonium acetate, by weight. 

After the plates were clean, they 
were washed thoroughly and put in 
a bath of sulphurie acid of specific 
gravity 1.100. Then after they had 
been in the acid bath an hour, they 
were taken out and dried. 

The ammonium acetate bath will re- 
tain its strength through much work 
and when it does begin to weaken, its 
strength can be maintained for a time 
by the further addition of ammonium 
hydroxide. 

The operation of washing the lead 
acetate, a very soluble salt compared 
to lead sulphate, from the plates prior 
to immersing them in the sulphuric 
acid bath must be done thoroughly or 
the lead sulphate will be re-precipitated. 
in which case, however, it can very 
easily be redissolved in the ammonium- 
acetate bath. About four days will 
be required to completely dissolve a 
coat of lead sulphate. 

—— eee 

Wireless messages have been ex- 
changed between Marseilles and a 
vessel in the farther end of the Red 
Sea, the distance being about 2,500 
miles. While this distance has been 
greatly exceeded it is announced as a 
record for a station of this size. 
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ELECT TRIC LI LIGHTI CHTING- 


ILLUMINATING GEN GINEERING 


ELECTRIC STREET LIGHTING.—V. 


BY ALBERT SCHEIBLE. 


LUMINOUS OR METALLIC FLAME ARC. 
LAMPS. 

When the cost of living was increas- 

ing steadily during the past decade, 

the American public, although protest- 


ing in various ways, bowed to the in- | 


evitable in accepting the advance of liv- 
ing expenses in so far as it pertained to 
the cost of food, clothing, fuel, build- 
ing materials or rent. But whenever 
any increase has been proposed in the 
charge for a public utility service, such 
as the furnishing of street lights, the 
public has not looked upon this ad- 
vance with the same equanimity. When 
street-lighting contracts expired, the 
city authorities have usually been ex- 
pected to bargain for the lights at bet- 
ter terms than those secured five or ten 
years earlier, even though the cost to 
the electric light company of maintain- 
ing its existing strect-lighting service 
might actually be much greater than it 
was at the time the expiring contract 
was made.. 

The very evident increases in the 
costs of labor and fuel, the more ex- 
pensive maintenance implied by more 
rigid regulations of one kind and an- 
other, the making of an ample allow- 
ance for the depreciation which had 
too often been underestimated—all 
these easily verified additions to the 
cost of the street lighting have com- 
monly been ignored. Too often the 
central station has been expected to 
either offer the same light at a lower 
figure or else to give more of it for the 
same price when seeking a new street- 
lighting contract. 

Fortunately for our electric light 
companies, the 450-watt open are lamps 
which the original contracts implied 
did not give the most economical dis- 
tribution of light that could be had 
from this wattage. Hence the change 
to 325-watt inclosed are lamps enabled 
them to show a somewhat better light 


distribution as well as a steadier light- 
ing at a decided saving in the costs of 
both fuel and maintenance. But when 
the second series of street-lighting con- 
tracts were made (those in which alter- 
nating ares of definite wattage had been 
substituted for the original open arcs of 
nominal 1,200 or 2,000 candlepewer) no 
adding of another globe could repeat 
the decrease in operating costs. The 
large alternating-current generators 
and stationary transformers were too 


efficient a distribution system to admit 


of any substantial saving of losses in 
them and the use of inclosing globes 
had already reduced the labor of trim- 
ming and the cost of carbons to a com- 
paratively small item. 

As for the lamps themselves, even the 
old open are types (although too 
often rendered unsteady by faulty 
mechanisms) had practically reached 
the limit of efficiency for the pure 
carbon are in which- the light 
emanates almost wholly from the 
white-hot tips of the carbons. In 
such lamps only a small portion of the 
light comes from the are proper, i. e., 
from the vapor conductor spanning the 
gap between the carbons. The voltage 
spent in bridging this gap was not used 
economically even in the open ares with 
their one-eighth-inch gaps and much 
less so in the inclosed ares in which the 
are itself is about three times as long. 
Hence with both types of lamps there 
still remained the possibility of improv- 
ing the efficiency by getting the voltage 
spent in bridging the gap to produce 
light also. 


Thus, if instead of using carbon as 


the positive electrode we had some con- 
ducting material which would be made 
luminescent by the current when this 
has earried it into the arc, we should 
have a much more efficient source of 
light. Materials suitable for such elec- 
trodes would have to be fair conduc- 
tors when cold, hence the choice is quite 
limited. The most promising ones, as 
pointed out by Dr. Steinmetz, to whom 
this type of are lamp is due, are mag- 


netite (a black oxide of iron found in 
nature as a magnetic ore) and titanium 
carbide, each usually mixed with other 
ingredients. With the current steadily 
flowing in one direction, the other elec- 
trode can be of copper, phosphor bronze 
or similar materials which theoretically 
are not consumed at all but which must 
be large enough to carry off and dis- 
sipate the heat. The active electrode 
(at present usually composed chiefly of 
magnetite and other metallic oxides) 
can be made large enough so that it 
will not be consumed by heat evapora- 
tion but will only be used up at the 
slower rate required for supplying the 
arc vapor. This accounts for the long 
life of the electrodes in the ‘‘luminous 
re’’ lamps, sometimes also called ‘‘me- 
tallic flame” ares.! 

Just as the Welsbach mantle, in which 
various chemicals are heated by a non- 
luminous gas flame, is much more effi- 
cient as an illuminant than the fish-tail 
gas burner, in which the carbon in the 
gas itself is rendered incandescent, so 
the heating of the metallic oxide in the 
formerly non-luminous arc means in- 
creased efficiency over the simple car- 
bon ares. Hence, as was recently shown 
in figures issued from the University of 
Ilinois, the 6.6-ampere series magnetite 
are lamp requires only half as much 
electrical energy for a given number of 
candlepower-hours as the old 9.6-am- 
pere series open are lamps. Although 
as a rule lower ampere lamps are less 
efficient, curves prepared by W. D’A. 
Ryan show that both the candlepower 
and the distribution of light from a 


1 The terminology of arc lamps, and particu- 
larly of those lamps in which materials are 
fed into the arc to render the latter luminescent, 
is sadly in need of standardization. Dr. Stein- 
metz in his writings persists in using the term 
‘luminous arc’’ only for those lamps in which 
the material made luminous in the arc gap is 
fed into it by electro- conduction, while others 
prefer to call these ‘‘metallic oxide” or ‘‘metal- 
lic fame” arcs. Some have even suggested the 
term ‘‘metallic arcs,” though this would evi- 
dently include the mercury-vapor lamps. 

On the other hand, E. L. Elliott suggested 
five years ago that the term “luminous arc’ 
should include those lamps in which the arc 
is supplied with material fed into it by heat 
evaporation from one or both electrodes: i. e., 
what kave commonly been called “Naming are” 
lamps. The German designation of ‘‘display- 
carbon arcs” is suggestive, though the writer 
perfers the term advocated by J. G, Pomeroy— 
“impregnated-carbon arcs.’ 
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four-ampere (272-watt) magnetite arc 
are substantially the same as from a 
6.6-ampere (325-watt) inclosed arc. 
Of course these luminous are lamps 
require either a direct-current genera- 
tor (for which purpose some of the 
large size Brush arc dynamos, so-called 
‘125 lighters,” have again been re- 
stored to the market) or a rectifier for 
converting the available alternating 
current into a direct one. Sometimes, 
as at Harrisburg, the direct-current dy- 
namos are themselves driven by alter- 
nating-current motors at substations, in- 
stead of having rectifiers of smaller di- 
mensions. For the latter purpose a 
form of mercurial arc is commonly used, 
the durability of the rectifier tubes hav- 
ing been gradually improved to reduce 
their original shortcomings. Allowing 
for the losses in these rectifiers and the 
larger central-station capacity needed 
beeause of their low power-factor, the 


FIG. 1.—ARC LAMP WITH PRISMATIC 
GLOBE. 


metallic oxide or luminous are lamps 
are still believed to show a decided sav- 
ing to the central station over the in- 
closed arcs, owing partly to the lower 
wattage and partly to the reduced cost 
of maintenance. Consequently they 
have proven a boon to central stations 
who during the last few years have been 
called upon to quote still closer terms 
than formerly for their street lighting. 

Being allied to the mercurial arcs, 
the metallic oxide lamps have a small 
percentage of the ultra-violet rays 
which are harmful to the human eye if 
the latter is exposed directly to the 
same for any considerable length of 
time. The simple carbon arcs were prac- 
tically free from these rays, hence they 
could safely be used without glass 
globes of any kind, but glass globes are 
needed with the metallic oxide or lum- 
inous are lamps to sift out the ultra- 
violet rays. In Europe the improbable 
danger from these rays seems to have 
been greatly magnified and the unstead- 
iness of early types of these lamps gave 
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them such a setback that they never 
got a real foothold. This unsteadiness 
was due partly to the use of the mag- 
netite without a steadying admixture of 
other ingredients like chromium oxide 
and partly to an excessive size of the 
electrodes, which caused the are to 
travel round and round and often al- 
most die out. Both of these shortcom- 
ings were soon overcome in this coun- 
try, one manufacturer even making the 
non-consuming terminal so small as to 
have it renewed at each trimming (ev- 
ery 250 hours) thereby avoiding irreg- 
ularities due to the gradual change in 
shape of the heated tip. 
IMPREGNATED CARBON OR 
ARC’’ LAMPS. 


‘* PLAMING- 


While American manufacturers were 
busy lengthening the life of the carbons 
in their arc lamps by means of inclosing 
globes and improving the methods of 
distributing current to the same, Euro- 
peans clung to the open arc lamps, im- 
proving both the mechanism and the 
purity of the carbons. In doing so they 
did not take up the use of the alternat- 
ing current; for as this meant heating 
the carbon tips alternately, it lowered 
the temperature of the tips from which 
the bulk of the light emanated and 
hence meant a lower light-giving effi- 
ciency than with the direct current. In 
America this reduced efficiency was ex- 
cused because of the saving in labor and 
the advantages gained in economical 
distribution by using large alternating- 
current generators and stationary 
transformers. 

But nevertheless, in Europe, where 
labor is so much cheaper, the lowering 
of the efficiency due to the lengthening 
of the are by an inclosing globe and to 
the use of the alternating current, was 
deemed prohibitive. Instead of follow- 
ing the lines of American practice the 
Europeans and particularly the Ger- 
mans strove to improve the efficiency 
of the direct-current open are lamps by 
utilizing the previously wasteful part of 


the arc-lamp voltage. 


For this purpose Bremer started the 
practice (experimentally in 1899 and 
commercially some five years later) of 
mixing other substances with the car- 
bons, allowing these impregnating mate" 
rials to be vaporized, by the heat of the 
carbon tips as the latter were consumed. 
In thus feeding materials into the are 
by heat, the carbon which supplies the 
heat (for the other materials need not 
be conductors of the current) forms 
only a part of the positive electrode 
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and is much more rapidly consumed 
than the metallic oxide electrode which 


Steinmetz introduced later on in his — 


‘‘luminous are’’ lamp. Consequently 
the impregnated carbon or so-called 
‘‘flaming are’’ lamp required the daily 
trimming which the Americans had 
sought to avoid. 

In most of the early types of impreg- 
nated-carbon lamps the are is formed 
between the lower ends of two inclined 
carbons converging towards each other 
(as shown in Fig. 1), thereby allowing 
any slag or other impurities to drop out 
of the flame instead of settling upon one 
of the carbons. The arc is substantially 
horizontal and usually under a reflect- 
ing disk which shields the mechanism 
of the lamp from the heat of the are, 
the light being thrown largely in a 
downward direction. Consequently, 
while these ‘‘flaming arc” lamps (or, 
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FIG. 2.—LIGHT DISTRIBUTON OF VARIOUS 
TYPES OF ARC LAMPS. 


as the Germans called them, ‘‘display- 
carbon are lamps’’) were promptly rec- 
ognized as well suited for outdoor mer- 
cantile advertising purposes, Ameri :an 
arc-lamp experts at first thought them 
to be out of the question for any gen- 
eral street lighting. 

Instead of sharing this conclusion 
(based partly on the high cost of car- 
bons and maintenance, and partly on 
the poor light distribution obtainable 
from such lamps when hung only fif- 
teen or twenty feet above the ground 
according to the common American are- 
light practice) the Europeans soon be- 
gan to use their impregnated-carbop 
lamps for street lighting, placing them 
at ample heights for obtaining a better 
distribution of the light. During the 
past year some manufacturers have also 
endeavored to improve the light dis- 
tribution by using inner prismatic 
globes, one arrangement being shown in 
Fig. 1. Others have been developing 
lamps with the carbons vertically above 
one another as in the older types of 
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are lamps, thereby also securing a more 
horizontal light distribution. 
‘ REGENERATIVE”? IMPREGN ATED-CARBON 
LAMPS. 
Owing to the smoke and soot caused 


by the combustion of the impregnating 


materials, the life of the electrodes can- 
not be lengthened by using a simple in- 
closing globe as is done with the plain 
carbons. However, if the smoky air is 
passed through a soot-depositing cham- 
ber, the same can be used over again, 
thereby decreasing the supply of fresh 
air. This is done in the so-called ‘‘re- 
generative’’ are lamps which therefore 
have a much longer life of carbons and 
which, as shown in Fig. 2, also give a 
more horizontal light distribution. 
These require only a single trimming 
in from 70 to 100 hours, reducing the 
cost of both labor and carbons, and 
yielding an unusually high light-giving 
efficiency. 

With these, as with all impregnated- 
carbon lamps, the color of the light can 
be varied by changing the impregnat- 
ing chemicals, of which the more com- 
monly used ones have been calcium and 
potassium salts giving a yellow or gold- 
en tint. This tint is very pleasing in 
any intense lighting, though not as ef- 


fective at lower intensities of illumina- 


tion as the practically white light of the 
plain carbon or magnetite ares. To 
make the light more white the impreg- 
nating salts sometimes include cerium 
fluoride, a byproduct of the Welsbach 
mantle industry. 
(To be continucd.) 
—___9—--¢@—__—_ 
Chicago Section, Iluminating Engi- 
neering Society. 

A meeting of the Chicago Section of 
the Illuminating Engineering Society 
was held on April 20 in connection with 
luncheon at the Kuntz-Remmler Res- 
taurant, Chicago. Charles R. Gilman, of 
Milwaukee, Wis., chief electrician of 
the Chicago, Milwaukee & St. Paul Rail- 
way Company, presented a paper on 
‘Recent Developments in Train and 


Car Lighting.” 


Mr. Gilman’s paper dwells on the prog- 
ress achieved in the electric lighting of 
railroad passenger trains. Improvements 
in tnis illumination have been brought 
about _largely on account of operating 
necessities. One manifestation of progress 
has been the use of shades over bare 
lamps, both to reduce their glare and to 
improve the appearance of the car. An- 
other is the more general use of efficient 
reflectors; their use permits a materlal re- 
duction in the number of lamps required 
to illuminate a car and at the same time 
hides the great intrinsic brilliancy of the 
lamps from the eye. Mr. Gilman cites nu- 
merous instances in which the number and 
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size of the lamps was reduced through the 
intelligent use of reflectors over them.| The 
introduction of tantalum and tungsten 
lamps has permitted further economies, 
particularly in the first cost of generating 
and storage equipment required. In the 
head-end system it has resulted in the re- 
duction of the voltage from 110 to sixty- 
four volts, with corresponding reduction in 
the size of auxiliary storage batteries and 
about forty per cent reduction in the load 
on the generator. Many of the fixtures for- 
merly in use were of faulty design. Some 
of these have been rebuilt in the railroad 
shops with excellent results, both as to the 
resultant illumination and the efficiency of 
the unit. Dining cars have been trouble- 
some ones to illuminate properly. An im- 
provement in sleeping cars is the introduc- 
tion of berth lamps. In coach lighting no 
very radical changes have taken place ex- 
cept to use less lamps than formerly and 
to equip these with reflectors. These are 
usually mounted under the lower or side 
deck, although some railroads also put in 
lamps under the center deck. Mail-car 
lighting Kad formerly been neglected. A 
flat trough reflector had been chosen by the 
postal authorities. This was subsequently 
changed to individual reflectors over each 
lamp and the number of lamps reduced, 
twelve-candlepower tungsten lamps being 
also used in place of sixteen-candlepower 
carbons: the total wattage was reduced to 
less than one-fourth- and, although the can- 
dle-foot illumination was somewhat re- 
duced, the resultant lighting was more sat- 
isfactory to the mail clerks. 


The discussion of the paper consisted 
largely of questions asked by Messrs. 


Seheible, Naylor, Aldrich, Lloyd, 
Vaughn and Keech. To each of these 
Mr. Gilman replied directly. Thus he 


stated that all illumination tests have 
been made on a horizontal plane thir- 
ty-three inches above the floor; the 
oblique reading plane had been advo- 
cated by some, but it was felt that more 
consistent results could be obtained on 
the horizontal plane and this had been 
standardized. The requisite amount of 
illumination has not yet been standard- 
ized. Frosted lamps are not used be- 
cause of the difficulty of cleaning them 
properly; there is a movement to sim- 
plify fixtures so as to facilitate elean- 
ing; the present bare lamps will prob- 
ably be covered by lightly etched bowls. 
Lighting by compressed oil gas has not 
been driven out, in fact, Mr. Gilman 
regarded it as quite satisfactory and 
net particularly hazardous. He gave 
some comparative figures of cost of 
equipment for electric train lighting by 
the head-end and car-axle systems; each 
car of the latter requires an equipment 
costing (outside of lamps and fixtures) 
about $1,500; the generating equipment 
by the head-end system for a seven- 
teen-car train costs about $4,000, as 
against $25,000 for the axle system. 
The interior finish in modern railroad 
cars is usually of dark mahogany or 
oak, though there is a tendeney to 
adopt lighter colored finish, especially 
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for the ceilings, as the dark colors have 
absorbed too much light. 

F. A. Vaughn called attention to a 
psychological defect in some of the 
modern dining cars where excellent il- 
lumination is furnished on the tables by 
side lamps but the upper part of the car 
looks dismal from the absence of center 
deck lamps. Mr. Gilman stated that 
he had found it necessary to provide 
center lamps for a number of dining 
cars for this very reason although the 
table illumination was entirely ade- 
quate. 

A. J. Sweet spoke of the decided 
movement for better car lighting which 
is making itself felt on many railroad 
systems. He gave Mr. Gilman credit 
for being one of the leaders in this 
field. There are three important re- 
quirements to be met in car lighting: 
first is efficiency so as to reduce the 
size, Weight and cost of the generating 
and storage equipment; second is ade- 
quacy of illumination at all points in a 
car; third is the avoidance of glare. 
Mr. Sweet had recently conducted a 
series of tests in a railway car equipped 
first with bare lamps and then with 
properly shaded lamps and reflectors; 
the illumination with the latter was 
over twice that with the bare lamps and 
the glare was practically eliminated. 
IIe was glad that the horizontal plane 
was generally accepted as the plane of 
reference for illumination measure- 
ments, since it is the most convenient 
and enables us to form a good opinion 
of the actual illumination. 

Prof. A. M. Wilson, of the State Uni- - 
versity of Kentucky, advocated that the 
railroads unite in conducting a series ` 
of tests on the various systems of elec- 
tric lighting and the best ways of util- 
izing the light. He also indorsed the 
use of the horizontal plane for illumi- 
nations since it is quite easy to refer 
from the horizontal to any inclined 
plane desired. l 

At the next meeting of the Chicago 
Section, which will. be held on the even- 
ing of May 18, Charles A. Luther, illu- 
minating engineer of the People’s Gas 
Light & Coke Company, will present a 
paper on ‘‘The Illumination of the Peo- 
ple’s Gas Building.” This twenty- 
story office building is the largest struc- 
ture illuminated by gas. The meeting 
will probably be held in that building 
and will therefore afford an excellent 


opportunity to study what is being done 


in gas lighting with the most modern 
and efficient gas lamps. 
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CONSTRUCTION OF THE WILMING- 


TON-WASHINGTON TELEPHONE 
AND TELEGRAPH CONDUIT. 


PART OF THE UNDERGROUND 
SYSTEM BETWEEN BOSTON AND 
WASHINGTON. 

Mention has been made in these col- 
umns in previous issues of the construc- 
tion by the American Telephone & 
Telegraph Company of a 
derground conduits which, when com- 
pleted, will form an all-underground 
table route of about 470 miles between 


series of un- 


TOLL-LINE 


struction methods employed and the 
large number and variety of circuits 
that the underground cables will carry. 

At New York is the central dividing 
point in this long stretch of conduit. 
Several sections of the New York-Bos- 
ton conduit are completed; one gap of 
about 125 miles has to be filled between 
New Haven, Conn., and Providence, R. 
I. Of the New York-Washington con- 
duit, the New York-Philadelphia Sec- 
tion of about 87 miles has been in ser- 
vice for some time. From Philadelphia 
it had been extended to Wilmington, 


Del. The 92-mile conduit between Wil- 


Of the latter, seventy- 
five bridges were crossed, each consti- 
its own. 
Careful preliminary surveys of the en- 
tire route with special attention to diff- 
cult points permitted the entire con- 
struction to be planned in detail, so 
that it was executed in exceptionally 
fast time and without a hitch. 

The construction work was divided 
into three sections, as follows: seetion 
1—from the southwesterly city limits of 
Wilmington, Del., to the west bank of 
the Susquehanna River at Havre de 
Grace, Md.; section 2—from the west 


creek crossings. 


tuting a special problem of 


FIG. 1.—TRENCHI-DIGGING MACHINE. 


Boston, Mass., and Washington, D. C. 
These cables are being installed in ac- 
cordance with the far-seeing and pro- 
gressive policy of the company to pro- 
vide means for long-distance commun- 
ication by telephone and telegraph be- 
tween the principal traffic centers that 
will eliminate the troubles and inter- 
ruptions from storms to which pole lines 
are so subject. The entire project Is a 
gigantic one that has engaged the at- 
tention of the company’s executive and 
engineering departments for some time, 
Of particular interest in this extensive 
undertaking are the new econduit-con- 


FIG. 2.—WROUGHT-IRON SHIELDS FOR PROTECTING DUCTS ON BRIDGES. 


mington and Washington was built last 
fall. For its construction several novel 
methods were emploved: these form 
the subject of the present article. 

In a previous issue (November 19, 
1910, page 1050) the general] features of 
the Wilmington-Washington conduit 
were described. The general route fol- 
lowed is that along which Professor 
Morse, inventor of the telegraph, had 
proposed to lay an underground tele- 
graph line in the pioneer days of the 
telegraph. The line is built along the 
publie highways with their undulations 


and numerous railroad and river or 


bank of the Susquehanna River at Hav- 
re de Grace, Md., to the northeasterly 
city limits of Baltimore, Md.; section 
3—from the southwesterly city limits 
of Baltimore, Md., to the northeasterly 
line of the District of Columbia. 

For the excavation of the first of 
these sections a trenching machine 
(Fig. 1) was used. This did as much 
work as a large gang of laborers; its 
average daily work amounted to the 
complete excavation of 1,000 feet of 
trench, eighteen inches wide by three 
feet deep. It was possible to work the 
machine so as to dig three lineal feet 
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of trench for each minute of actual 
working time; it left the trench clean 


and ready for the ducts, and piled the 
excavated material on one side; an en- 
gineer and two assistants operated the 
machine. 

For the other sections the excavation 
was made by first plowing to a certain 
depth with a trenching plow drawn by 


FIG. 3.—CONCRETE ROLLER FOR RAMMING BACK-FILU. FIG. 


two mules or horses; the earth was 
then shoveled out by the laborers and 
the plow passed through once more, 
these operations being repeated until 
the requisite depth was reached. 
Along most of the conduit run in 
the open country the ducts were laid 
directly in the ground without even a 
plank at the top or bottom. Where 
there was likelihood of disturbances 
from subsequent digging, protection 
was placed about the ducts. Most of 


the conduit received four duets except 
Where it runs through towns, where 


FIG. §5.—-CONCRETE SLABS FOR MANHOLES. 


five, six or more duets were laid. Cre- 
osoted pump-log ducts were used 
throughout. These ducts have a length 


of seven feet each and a bore of three 


inches. They are of yellow pine tho- 


roughly impregnated with dead oil of 


coal tar forced into the pores of the 
wood under such pressure as to absorb 
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fifteen pounds of oil in each cubic foot 
of wood. These ducts are very dura- 
ble. Pump-log telephone ducts laid 
in Philadelphia in the early eighties 
were dug up in 1907 and found to be 
practically intact. They were later 
used in another underground construe- 
tion. 


Over 300,000 pieces of duct were re- 


quired for the Wilmington-Washing- 
ton line. As shown in Fig. 2, the ends 
of the ducts fit together, making a tight 
joint without cementing, This feature, 
as well as the long length of each piece 
of duct, promoted speed in laying the 
duets. In doing this work, the joints 
were staggered and the ducts laid two 
side by side and two rows high, thus 
getting a maximum strength without 
external protection against displace- 
ment. 

In refilling the treneh, about six 
inches of earth was first shoveled on 


and around the ducts, and carefully 
tamped. A concrete roller weighing 
about 1,000 pounds was then rolled in 
the trench. Another six-inch layer re- 
ceived similar treatment, this being 
continued until the trench was filled. 

Fig. 3 shows the roller used for 
packing the backfill. On section 2 the 
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earth was filled in loosely} and crowned 
about six inches over the trench; then 
a steam traction roller (Fig. 4) weigh- 
ing about ten tons was rolled back and 
forth over it till it was thoroughly com- 
pacted and smooth. 

Many of the roads between Balti- 
more and Washington are improved 
highways, a fourteen-foot strip of ma- 


4.—STEAM TRACTION ENGINE FOR ROLLING TRENCH. 


cadam paving occupying the center of 
the road. Some of the roads had been 
oiled and it was feared that the work 
on the trenches would seriously impair 
their surface. Therefore, strips of bur- 
lap, between 3,000 and 4,000 feet in 
length, and eight feet wide, were used 
to cover the improved roads while the 
work of trenching was going on. The 
earth from the trenches was thrown 
upon this burlap. After refilling the 
trench the burlap was removed and 
transferred to another section, leaving 
the road surface uninjured. 


FIG. 6.—CONCRETE COVERS FOR MANHOLES, 


Fair digging was generally encoun- 
tered and the rock gang, so called be- 
cause its function was to remove large 
rocks and ledge from the trenches, was 
able to remove all such obstacles with- 
out delaying the progress of the work. 

All the manholes along the Wilming- 
ton-Washington conduit are entirely of 
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reinforced concrete. They average 
about 500 feet apart. To facilitate the 
building of such a large number of con- 
crete manholes as would be required, a 
concrete plant was established at Bal- 
timore, where a building was rented 
along a railroad siding. This plant 
was put into operation some time be- 
fore actual construction work began on 
the trenches, so as to give time for the 
manhole sections to set properly before 
shipment to the place where they were 
to be installed. Forty men were em- 
ployed at the plant and 400 manhole 
sections, sufficient for twenty-five com- 
plete manholes, were molded each 
working day. About 1,000 manholes 
were required for the work. 

The manholes are of novel construc- 
tion. They consist of thin slabs of con- 


crete, reinforced with No. 10 three-ineh. 


mesh standard expanded metal, and 
joined by heavier key-blocks. The 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


any possible damage in a thoroughly 
effective way. The usual method em- 
ployed for telephone ducts in the past 
has been to protect the cables by means 
of iron pipe. This method possesses 
many disadvantages, chief among them 
being the fact that within a few years 
after being laid the iron is liable to 
rust and disintegrate. For this reason, 


‘iron pipe in connection with bridge 


crossings has been avoided wherever 
possible. In the case of only six out of 
the seventy-five bridges on the present 
work was it found necessary to make 
use of it. These bridges were of va- 
rious types with varying conditions and 
the engineers in charge of the work in- 
troduced several new features in con- 
struction in carrying the ducts across 
them. . 

In many eases this was accomplished 
by incasing the ducts in a wooden box 
made of heavy crosoted plank, this box 
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(January 7 and 28, 1911, pages 44 and 
197). They will contain seventy-four 
pairs of copper wires of several sizes, 
the larger ones being phantomed so 
that each double pair forms three tele- 
phone circuits and eight telegraph cir- 
cuits. The smaller wires will be used 
for telegraph service between the cities 
along the line. On the seventy-four 
pairs of wires it will be possible to con- 
duet 99 simultaneous telephone conver- 
sations and also to send at the same 
time 296 telegraph messages. The cir- 
cuits will be provided with Pupin load- 
ing coils, of which nearly 10,000 will be 
used on each cable between Philadel- 
phia and Washington. These will be as- 
sembled into cast-iron pots at the fac- 
tory so that about 400 of these will have 
to have their cable stubs spliced into 
the main cable. 

The construction work on this new 
eonduit line was under the general di- 


FIG. 7.—METHOD OF SUSPENDING CONDUIT AT SIDE OF A BRIDGE. 


manholes are of barrel-shape cross sec- 
tion, the inside dimensions being three 
feet wide by four feet six inches long 
and three feet high in the clear. The 
walls consist of four concrete slabs, 
three inches thick. These are shown in 
Fig. 5. The roof is formed by two 
concrete slabs four inches thick. The 
flanged cover is also of reinforced con- 
erete, twenty-four inches in diameter 
(Fig. 6). When in place, the manhole 
cover is twelve inches below the high- 
way grade. A concrete post, four by 
six inches, is set two feet out of the 
ground, at the side of the road and op- 
posite each manhole, so that the exact 
position of the latter may be readily as- 
certained. Upon each post is marked 
the number of the manhole and its 
exact distance from the marker. 

The running of a conduit line over a 
bridge is a difficult problem. It must 
not interfere with traffic and at the 
same time it must be protected from 


resting on angle irons, and being sus- 
pended by iron hangers from the 
bridge structure, as shown in Fig. 7. 
Where the conditions made it necessary 
to suspend the ducts from the side of 
the bridge, the engineers have swung 
the conduit on a curve, using iron pipe 
protected by concrete construction. In 
some cases angle iron has been laid 
across the bridge girders beneath the 
flooring, the ducts running across on 
wooden blocks placed at intervals (Fig. 
8), the whole being protected from me- 
chanical injury by a wrought-iron plate 
or shield on the top and sides, a new 
thing in telephone construction. Fig- 
ure 2 shows some of these shields. This 
metal shield is for the purpose of pro- 
tecting the wooden ducts from the dan- 
ger of being pierced by spikes when re- 
pairs are being made on the bridge. 
The duplex phantomed calles that 
are to be used in this conduit line were 
already described in previous issues, 


FIG. 8.—_LAYING CONDUIT IN FLOOR OF A BRIDGE. 


rection of Charles H. Wilson, general 
superintendent of the American Tele- 
phone & Telegraph Company. Its im- 
mediate execution was in charge of F. 
A. Stevenson, general superintendent of 
plant of the same company. 

è — eeo 

Rangers to Use Telephones. 

Rangers in the national forests are 
to be supplied with portable telephone 
sets provided with flexible wire which 
may be quickly and easily run along 
the ground to isolated points in the 
forests. 

At the season when forest fires are 
most numerous an extra force of rang- 
ers will protect the isolated parts of 
the forests, laying their telephone lines 
along the ground as they go. 

———-o- > —___—- 

Exports of copper for the week end- 
ing April 20, 14,406 tons. Since the 
first of the month 22,750 tons have been 
exported. 
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The Electrical Equipment of the Re- 
pair Shops of the Chicago Rail- 
ways Company. 

The Chicago Railways Company 
completed a short time ago a recon- 
struction and re-equipment of its West 
Side repair shops which makes this in- 
stallation especially interesting as an 
instance of a complete change. over 
from belt drive to individual motor 
drive with an independent and varia- 
ble-speed source of power for each ma- 
chine. Both the machine shops and 


The installation is of interest in the 
first place from a standpoint of size, 
as it is probably the largest equipment 
of automatice starters for the control 
of individually motor-driven metal and 
wood-working machinery. In the ma- 
chine shops forty-eight machines were 
converted to motor drive and twenty- 
two new motor-driven machines were 
added. Of the fifty-six machines in 
the wood-mill twenty-three were new- 
ly installed. Those machines which 
were formerly belt driven: lathes, 


FIG. 1—TENONING MACHINE DRIVEN THROUGH LONG SHAFT. 


woodworking shops in this group of 
buildings are equipped to attend to all 
the repair work of the company’s 
equipment which comprises more than 
2,000 cars of various types. Exclusive 
of the car barns the area covered by 
the buildings is nearly 300,000 square 
feet, and at normal periods from 600 
to 700 men are employed in making 
the current repairs. 


punches, shears, milling machines, 
planers and other types of both heavy 
and light machinery running at vari- 
ous speeds, were arranged so that start- 
ing and stopping was accomplished by 
the pressure of a button, and speed 
control was obtained by the turning of 
a handwheel within the operator’s 
reach. The buttons for stopping and 
starting may be seen in Fig. 5 just 


853 


above the starting panel and again in 
Fig. 1. The hand wheel for speed reg- 
ulation is well shown in both Fig. 4 
and Fig. 6. The motors, made by the 
Reliance Electric and Enginering Com- 
pany, make use of the Lincoln princi- 
ple of obtaining variations in speed 
by moving the armature along the 
shaft into regions of stronger or 
weaker field, according as the operator 
wishes to decrease or increase the mo- 
tor speed. This allows the use of au- 
tomatic starters of the same type as 
those used for starting constant-speed 
motors. No provision need be made 
in the starter for speed regulation. All 
of the starters, of which there are now 
about 100 in use, are of the Schureman 
type and were furnished by the Cutler- 
Hammer Manufacturing Company. 

It may be seen from the illustra- 
tions that, owing to the construction 
of the belt-driven machines the change 
over was in some cases a little difficult 
and it was not always possible to so 
select the place for the motor that the 
operator could control the speed by a 
direct handwheel. An instance of this 
is shown in Fig. 2, illustrating a forty- 
eight-inch car-wheel borer on which a 
7.5-horsepower variable-speed motor 
has taken the place of belt drive. In 
this case the operator’s handwheel 
turns a geared shaft, the end of which 
is fitted with a sprocket and chain, ar- 
ranged to turn another small shaft 
seen directly over the motor. This, 
in turn, is connected by a link chain 
to the wheel which slides the armature 
back and forward along the shaft, 
varying the speed. An auxiliary mo- 
tor is used in this case to drive the 
feed. 

In Fig. 6, which is a typical illus- 
tration of the arrangement of the mo- 
tor-driven lathes through the shop, may 
be seen the method of mounting the 
motors on the machine by means of 
heavy strap-iron brackets. While it 
may appear that this arrangement 
gives a rather high center of gravity 
to the driving parts the bracing is suf- 
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ficiently strong to guarantee smooth 
running at all except the very highest 
speeds. The illustration also shows 
very well the compactness of arrange- 
ment which is possible. An inclosed 
case at the left of the machine con- 
tains the automatic starter, the leads 
.to the starting buttons being brought 
up through iron conduit so that the 
starting and starting means are at the 
hand of the operator. It might here 
be noted that in cases of machines hav- 
ing long beds or in work where the 
operator. may be in either one ot two 
positions, two sets of buttons in paral- 
lel are provided or for special cases 
another circuit might easily be added. 

Fig. 1 shows a fifteen-horsepower 
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permitted the starter to be mounted 
directly on the frame and control but- 
tons are placed conveniently directly 
on the conduit leading to the supply 
circuit. . 

One of the upright drills using a 
two-horsepower 400 to 2,400 revolu- 
tion-per-minute motor shows still an- 
other method of mounting the motor, 
in which instance it was simply put 
in place of the lower cone pulleys, being 
connected to the upper cones by a belt. 
The iron braces supporting the motor 
form an excellent mounting for the 
starter and the entire arrangement 
takes up no more floor space than was 
required with the belt-driven machine. 
Should more power be required than 


FIG. 2.—CAR-WHEEL BORER WITH SPEED CONTROL THROUGH SHAFTS AND 
SPROCKETS. 


motor driving a tenoning machine in 
the woodworking shops, this being one 
of the instances where the motor 
mounted on the floor drives the ma- 
chine through a long shaft, and where 
the automatic starter is mounted on a 
convenient post. The automatic but- 
tons are at the front of the machine 
in the middle. A ease in which the 
motor has been set on the floor, driv- 
ing through a belt, may be seen in Fig. 
7, illustrating a keyseat milling ma- 
chine driven by a five-horsepower, 500 
to 1,500 revolution-per-minute motor. 
Here the construction of the machine 


ean be transmitted by the present belt 
arrangement it would be a simple mat- 
ter to provide wider pulleys. 

There were in laying out this new 
motor Installation a number of points 
to be considered beyond the custom- 
ary aim of equipping the shop to do 
the necessary machine work with as 
little loss of time and at as little ex- 
pense as possible. One of the things 
to be desired in a shop of this class 
is speed, as equipment must be returned 
to service as quickly as possible, even 
if the extra speed should cause a 
higher repair cost. With the present 
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arrangement the time of making repairs 
has been reduced, as has also the power 
cost. A problem which came up at the 
beginning was to do away as far as 
possible with wiring in the vicinity of 
the machines, as all the motors are 
driven by the 550-volt direet-current 
grounded circuit, power being taken 
from the railway lines. It was highly 
desirable to have as little wiring about 
the machine as possible, both to pro- 
tect the workmen from injury and the 
machines from accident, so the method 
chosen has reduced the matter to the 
greatest simplicity possible. 

The cireuits in which the buttons are 


FIG. 3.—MOTOR MOUNTED ON DRILL 
PRESS. 


connected, and by means of which the 
automatic starters are actuated, carry 
about one-sixth ampere and are prac- 
tically the only part of the line which 
is directly on the machines. These are 
earried through iron tubular conduits, 
as. are all the rest of the circuits. 
Another question was that of arrang- 
ing to secure by means of back gear 
on the lathes a double reduction which 
could be used to the greatest advan- 
tage. The method of solving the prob- 
Jem may be seen from the eighteen- 
inch lathe shown in Fig. 6. Here the 
cone was removed and replaced by a 
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quill, the motor driving direct to the 
quill through an intermediate shaft so 
as to get a double reduction, the inter- 
mediate shaft being supported from 
the base casting. In this case the back- 
gear ratio on the belt-driven machine, 
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FIG. 4.—MOTOR-DRIVEN ENGINE LATHES. 


FIG. 6.—LATHE ARRANGED WITH STARTER ON FLOOR. FIG. 


motor with only a one-to-three speed 
ratio be used on this lathe it may be 
seen that unless an additional gear 
change were provided there would be 
a gap of over 300 per cent between the 
range of spindle speeds obtained with 
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itself a considerable factor in determin- 
ing the machine to be used. 

Jn installing the motors it was nec- 
essary to wire the shop with new cir- 
cuits and six lines with branches to 
the individual starters were laid be- 


FIG. 5.—PUNCH AND SHEAR WITH MOTOR MOUNTED ON FRAME. 


7.—KEYSEAT MACHINE DRIVEN THROUGH BELT. 


which was one to ten, was changed to 
one to six, using a motor with a one- 
to-six speed ratio. This gives a con- 
tinuous one-to-thirty-six range of spin- 
dle speeds, which is wholly satisfac- 
tory for lathes of this size. Should a 


the back gear in and those with the 
gear out. This wide variation of speed 
obtainable with the Reliance motor 
was one of the principal reasons for 
choosing this type of drive, although 
the simple method of control was in 


neath the wooden floor of the shop, 
metal tube conduits being used. A 
part of this conduit appears in Fig. 2. 
The central board for current supply 
is located in the wood-mill building, 
distributing lines running to four pan- 


856 


el boxes. Each of the other buildings 
is provided with a similar arrange- 
ment. Lead cables leading from the 
central board run in tile conduit un- 
der the shop floor, leading to the dis- 
tribution panel boxes through the 
shops. Each panel box is provided 
with circuit breakers for the various 
machines on its circuit. 

Inclosed are lamps with clear 
globes are used for general illumina- 
tion in all buildings with the excep- 
tion of the fender and cabinet shops 
and machine shops in which mercury- 
vapor lamps have been installed. For 
bench work and in some special posi- 
tions local lighting is supplied by clus- 
ters of incandescent lamps. The light- 
ing is everywhere excellent both by 


FIG. 1.—INDUCTION 


MOLDER. 


day and by night and in connection 
with the better appearance and higher 
economy afforded by the individual 
drive makes this repair shop at once 
unique and efficient. 
oo ___—_ 
Great Extension of Telephone Train 
Dispatching. 

The extent to which the telephone 
has encroached on the telegraph as a 
means of dispatching trains on Ameri- 
ean railroads during:1910 is shown in a 
bulletin just issued at Washington, D. 
C., by the Interstate Commerce Com- 
mission. 

An increase of 15,373 miles of rail- 
road on which the telephone is used 
was shown during the year. On Janu- 
ary 1, 1911, the telegraph was used on 
175,211 miles and the telephone on 
41,717 miles. 

Another part of the bulletin gives 
data on the growth of the block-signal 
system on American roads. 


MOTOR DIRECT-CONNECTED TO 
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Motor Drive in a Furniture Factory. 

One of the most complete and up-to- 
date manufacturing establishments in 
the Southwest using electric-motor 
drive is that of C. Mailander & Son, 
at Waco, Texas. This company, which 
makes high-grade interior fittings for 
banks, stores, offices and business es- 
tablishments, is one of the largest in 
the state. The growth of the business 
has been rapid, and today its main 


. building contains 50,000 square feet of 


floor space and 1s fitted with the latest 
improved labor-saving machinery. The 
main building is 100 by 175 feet, con- 
sisting of a basement and two stories 
of brick construction. 

In the early days sufficient power 
was supplied by a single 7.5-horsepower 


~ 


motor, but as the load increased this 
was supplemented by a fifteen-horse- 
power gasoline engine, and a little later 
another 7.5-horsepower electric motor 
was added. 

In selecting the source of power for 
the new plant steam was strongly con- 
sidered, and the cost of the power 
plant, line shafting and belting were 
figured on the basis of using steam en- 
gine and line-shaft mechanical drives. 
Recognizing the advantages of the 
electric-motor drive, this system was 
also figured out very carefully. The 
economy and convenience to be gained 
by elimiting the long line shafts, loose 
pulleys and expensive belts, the lower 
maintenance expense and lower insur- 
ance rates, coupled with the securing 
of greater overhead room, led to the 
adoption of electric motors throughout. 

The new plant is now equipped wtih 
nineteen motors, five of which are con- 
nected to the machines by means of 
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flexible eouplings, the others being con- 
nected by short belts. In Fig. 1 is 
shown a fifteen-horsepower induction 
motor, direct-connected to an eight- 
inch outside molder, and represents a 
typical direct-drive application. 

In some cases the belted motors are 
placed beneath the floor, the belt going 
up to the machine through an opening 
in the floor and being protected by a 
wooden shield. This scheme affords 
maximum head room and freedom from 
belts on the working floor and at the 
same time gives maximum floor space. 
It also has the added advantage of get- 
ting the motor away from wood dust 
and shavings. Fig. 2 shows several 
motors mounted in the basement, the 
controlling apparatus being located 


FIG. 2..-MOTORS IN BASEMENT DRIVING MACHINES ON 


FLGOR ABOVE. 


right at the machines on the floor 
above. 

Each motor is equipped with its own 
switch and controlling devices, con- 
veniently located, so that the operator 
can start or stop the motor without 
moving from his position. Where the 
motors are open and subject to dust 
and shavings provision is made for 
blowing them out by means of com- 
pressed air, which keeps the coils and 
insulation clean, thereby preserving 
them and affording maximum oppor- 
tunity for radiation. 

These motors, all of which were sup- 
plied by the Western Electric Com- 
pany, operate on a two-phase, sixty- 
cycle, 220-volt circuit, power being sup- 
plied by the local central station. All 
of the wiring is, of course, in conduit, 
and the installation from the stand- 
point of economy, convenience and low 
insurance rates is one of the best to be 
found in the Southwest. 
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FINANCIAL REPORTS OF ELEC- 
TRICAL COMPANIES. 


GENERAL ELECTRIC COMPANY. 

The General Electric Company has 
issued its annual report for the year 
ended December 31, 1910. The income 
account compares with eleven months 
ended December 31, 1909, as follows: 


1910. 1909. 
Total receipts ............. $74,707,689 $54,102,051 
Expenses, interest, etc. . 63,851,996 47,608,380 
INGE. saae ann ea aea 10,855,692 6,493,671 
Dividends sera E iacmite dee E ed 5,214,368 5,214,352 
Surplus ..........cc cece 5,641,324 1,279,319 
Previous surplus .......... 17,381,381 16,102,062 
Total Surplus ............. 23 ,022,706 17,381,381 


*Equal to 16.65 per cent earned on $65, 179, 600 
capital stock as compared with 9.96 -per cent 
earned on same stock for eleven months ended 


Dec, 31, 1909. 
General Electrice Company’s consoli- 


dated balance sheet as of December 31, 
1910, compares with those of December 
31, 1909, as follows 


ASSETS. 
1910. 1909, 

Patents, franchises, etc....$ 1 $ 1 
Factory PIA 6 505 bree h aas 15,516,314 - 14,330,958 
Real estate ............... 245,719 118,063 
Stocks and bonds ......... 23,666,833 22,329,664 
CAB iiss doe wise uaa atte ve Koma oes 14,912,400 = 17,623,467 
Notes and accounts receiv- 

BDI esd chee ving Uae eae x 19,047,459 19,377,972 
Due from allied companies. 2,923,483  ........ 
Work.in progress.......... 589, 788 462,223 
Factory invoice ........... 24,546, 961 21,610,284 
General and local inven- 

tories ies boa reas 3,249,315 3, 321,871 
Consignments ............. 263, a 217,881 
Copper mining inv SUTEN. 805,077 3, 084,604 

Total .sasessonnaesreen. 07,767, 017 102, 440, 989 

LIABILITIES. 
Capital stock ............. $65,179,600 $65,179,600 
5 per cent debentures, 1892 40,000 40.000 
5 per cent debentures, 1907 12,875,000 12,875,000 
3% per cent debentures, 

T902 ea ee : ,047,000 2,047,000 
Accrued interest .......... 83,664 83,664 
Accrued taxes ............ 173,405 ........ 
Accounts payable ......... 2,796,230 2,753,617 
Advance payments on con- 

tracts isd eck See et een ke 2 245,819 777,133 
Unclaimed dividends ...... 0 ......5.00 see eaeee 
Dividends payable ........ 1,303,592 1,303,592 
Profit and loss surplus.... 23, 022,706 17,381,382 

Fotal ari 625 cute ace ea coats 107,767,017 102,440,989 


The orders exceeded those received 
in the year ended January 31, 1907, 
the largest previous year, by 17.7 per 
cent, and were 105 per cent greater 
than for the year ending January 31, 
1905. The yearly rate of orders was 
substantially uniform fpr each quar- 
terly period, increasing slightly during 
the last quarter. 

The total number of orders and con- 
tracts received during the year was 
338,272—exceeding all previous rec- 
ords. 


AMERICAN TELEPHONE. 

The report of the American Tele- 

Phone & Telegraph Company for the 

quarter ended Mareh 31, 1911, com- 
pares as follows: 


1911. 1910. 
Diviđends caylee dec Pade es $5,095,218 $4,642,272 
Interest and other revenue. 2,524,238 2,813,438 
Telegraph, traffic, net...... 13255846 1,321,156 
Real estate oii. suas paeeuns 24,110 25,562 
Other sources oauan 141,881 86,922 
Total stg. ed has ce tindcl gain ang 9,111,294 8,889,351 
Expenses .......00. 00.0 cae 842,497 781,703 
NEU Rear 6 ig: EE AE nue Blas A 8,268,797 8,107,648 
Interest anaana uaaa nals 1.424,321 1,284,141 
aCe | aaa te ded Bo 6 4 nes 6,834,475 6,823,506 


The American Telephone & Tele- 
graph Company and associated hold- 


l ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


ing and operating companies in the 
United States, not including connected 
independent or sub-license companies, 
report for the two months ended Feb- 
ruary 28, 1911, as follows: 


1911. 1910. 
Gro0sS ouro nroa o eari $28,311,089 $26,039,253 
Operating expenses, taxes. 11,196,759 9,664,161 
Balance vssec teenie vam ees 17, 114,330 16, 375,092 
Maintenance and deprecia- 
HON: 45-540. hehe eee es 8,853,106 8,197,176 
Net saceceeed te see ee eres 8,261,224 8,177,916 


In the above all duplications, in- 
cluding interests, dividends and other 
payments to American Telephone Com- 
pany by associated holding and oper- 
ating companies, are excluded. 


CHICAGO CITY RAILWAY COMPANY. 
The Chicago City Railway Company 
has issued a report covering the joint 
account with the city of Chicago for the 
vear ended January 31, 1911. The in- 
come account, which this year includes 
the Southern Street Railway Company, 
compares with the previous year as fol- 


lows: 


1911 1910 

Passenger revenue.......... $9,762,275 $8,735,704 
Other revenue .............6. 343,169 358,343 

Total revenue .......-+6.0. 10,105,444 9,094,047 
Op. exp., tax., renewals and 

int. on ÎNV. ees ors Be eas 8,358,325 8,230,734 

Net income .............+- 1,747,119 * 863,313 
City’s prop., 35% «4.26500. 960,915 474,823 
Co.'s prop., 45% .....-..ee ee 786,203 388,490 


The consolidated balance sheet of the 
Chicago City Railway and Southern 
Street Railway Company as of January 
31, 1911, shows assets as follows: Chi- 
eago City Railway Company traction 
valuation, June 30, 1906, $21,000,000; 
certificates issued $20,000,243; South- 
ern Street Railway Company traction 
valuation, August 1, 1908, $775,000; 
certificates issued $741,208; cash, $2,- 
421,133; accounts and notes receivable, 
$1,032,407; accounts paid in advance, 
$36,018; total, $46,006,011. Liabilities: 
Investment, representing purchase 
price of properties, in accordance with 


` terms of city ordinance, $42,516,452 ; 


accounts payable, $898,843 ; city of Chi- 
eago’s proportion of profits, $960,075 ; 
companies’ proportion $786,203; re- 
serve for damages, $675,791; reserve 
for renewals and depreciation, $168,- 
645; total $46,006,011. 


AMERICAN DISTRICT TELEGRAPH. 
The American District Telegraph 
Company of New Jersey has issued its 
report for the year ended December 
31, 1910. The income account com- 
pares as follows: 


1910. 1909. 
WATNINGS: saree hea Seo aes $3,894,578 $3,638,928 
TEXPCNSOS: gas cerae t eee eae 3,090,832 2,756,779 
PPO oc eels eh ha Oh ems 803,746 882,149 
Dividends ........... 000 eee 398,549 398,496 
SUPPIIS: saetiavs dae Cason 405,197 483,653 
Previous surplus ........... 2,116,390 1,632,737 
Profit and loss adjust., dr. 40,160 ll ....., 
Profit and loss surplus... ; ` 2,481,427 2,116,390 
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NEW ORLEANS RAILWAY & LIGHT COMPANY. 

The annual report of the New Or- 
leans Railway & Light Company shows 
a balance sheet as follows for the year 
ending December 31, 1910: 


ASSETS. 
Fixed Capital—Property, plant, fran- 
Chises, etC. ....cccccccccnvesvsvecs $64,732,279.51 
Investments——Securities owned (cost 
value) enn boo. face ocd den ote anes Be ane oe 44,699.75 
Re-acquired "Securities — New Or- 
leans Railway & Light Co. stocks Pere 


(par value) .....cccccccccsccccees 
Floating Capital— 
Material and supplies... .$300,203.61 
Cash in banks and office 385,429.63 
Bills receivable ........ 393,942,95 
Accounts receivable .... 410,229.59 


Interest receivable ..... 265.83 
———— 1,490,071.61 


397,340.14 
39,791.28 


Special pe posite Coupon; dividend, 
Sinking fund, etc. .........eceeee- 
Prepayments—Insurance Rents, etc. 
Suspense Accounts—Dis- 
count and expenses on 
414% and 5% bonds sold.$1,042,774.51 
Other items in suspense 28,109.04 
1,070,833.55 
$67,781,065.84 
LIABILITIES, 
Capital Stock— 


Preferred o6624465 cab ohh ieee ks 
Common e235 boo sR ES 


$10,000,000.00 
20,000,000.00 


$30,000,000.00 


Stocks of Subsidiary 
Companies held by 
others— 


Preferred ............ $ 38,800.00 
Common ........+.06. 182,000.00 
c 220,800.00 


Funded Debt— 
New Orleans Railway 
& Light Co.; 
General mortgage 
4%% bonds: 
Authorized issue. $30,000,000. 00 
Held in reserve by 


trustees ....... 12,330,000.00 
Amount issued ..$17,670,000.00 


Held by trustee of 
5% bonds ...... 


Amount outstand- 


126,000.00 


NS. ec ye se eced $17,544,000.00 
Refunding and General 
Lien, 5% Gold Mort- 
gage Bonds: 
(Authorized 
$50,000,000.) 


Amount 
issued..$ 3,168,000.00 


Held in 
treasury 587,000.00 
$ 2,581,000.00 


issue, 


$20,125,000.00 


Funded debt of sub- 
sidiary companies .. 12,324,500.00 


Unfunded Debt— 


32, 449,500.00 


Bills Payable ........ $ 25,000,00 
Accounts payable ... 518,623.06 
Franchise tax — ac- 
crued, not due........ 6,287.28 
Dividends declared and 

unpaid ........... 262,733.27 
Interest—due and ac- 

crued 6.85 «9 1G4 040 Hs 864,596.34 


1,677,239.95 


Deferred labilities—items in sus- 
13,704.83 


PENSE- oala ea yoke wae Cee ee 
Reserves for bad debts, 
accident liability, etc.$ 130,937.34 


Reserve for depreciation 1,004,390.24 
——— 1,135,327.58 


Surplus— 
New Orleans Railway 
& Light Co. interests 2, 267,469.35 


Minority stockholders’ 
17,024,13 


interestS ........... 
2,284,493. 48 


$67,781,065.84 


NORFOLK & PORTSMOUTH TRACTION. 


The Norfolk & Portsmouth Traction 
Company reports for eight months end- 
ing February 28, 1911, compared as fol- 
lows 


1911. 1910. 
Gross earnings ............. $1,400,079 $1,284,256 
Operating expenses ........ TNS,00S 720,121 
Net earnings ............. 612,071 569,135 
Taxes, interest, ete......... 500,91S 513,140 
Surplus sane cuae peele. vewtes 111,152 45,994 
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New Electrical and Mechanical Apparatus and 


A New Type of Synchroscope. 

Infallibility is an essential character- 
istic of a synchronism indicator, other- 
wise its indications will sooner or later 
result in serious disaster. Lamps, when 
used for this purpose are infallible as 
regards equality of frequency, but they 
only give the merest notion of the dif- 
ference in phase. For instance, a varia- 
tion of sixteen degrees in phase differ- 
ence corresponds to a change in voltage 
across the lamp of only one per cent, 
and therefore a slight error in judg- 
met may result in a considerable shock 
when the switch is thrown in. Further- 
more, the lamp does not indicate whether 
the incoming machine is fast or slow 
and much time is lost in wrong manipu- 
lation of the speed. 

The rotating synchroscope which op- 
erates as a miniature induction motor 
was devised to facilitate rapid synchron- 
ization by indicating which machine is 
fast or slow and also the phase displace- 
ment between the machines. They are 
almost invariably used with synchroniz- 


\ ge oe a . 
VESTON ELECTRICAL INSTRUMENT GÖ: 


NEWARK,N.J.U.S.A: 


FIG. 1.—SYNCHROSCOPE. 


ing lamps so as to avoid any great dis- 
aster. This expedient is not very satis- 
factory, as it requires the attendant to 
divide his attention between two differ- 
ent objects. 

The Weston Electrical Instrument 
Company has recently brought out a new 
type of synchroscope, shown in Fig. 1, 
which has all the advantages of the ideal 
rotating synchroscope and yet is abso- 
lutely infallible. 

This novel instrument consists of a 
phase meter combined with a synchron- 
izing lamp so placed that the light from 
the lamp inside the case is connected 


Appliances. 


upon a translucent glass scale (see Fig. 


2). The phase meter is a Weston elec- - 


trodynamometer similar in construction 
to the Weston single-phase wattmeter 
described in our issue of April 8. 


FIG. 2.,—PHANTOM VIEW, SHOWING RELA- 
TIVE POSITIONS OF LAMP, POINTER 
AND SCALE. 


The fixed coil of the electrodyna- 
mometer is connected in series with a 
slightly inductive resistor across the 
line, while the moving coil is connected 
in series with a condenser across the 
incoming machine, as shown in Fig. 5. 


FIG. 3.-INTERIOR OF BOX, SHOWING CON- 
DENSER, TRANSFORMER AND RE- 
SISTOR. 


The eonstants of these two circuits are 


so chosen that when the machines are 


in perfect syenhronism the currents in 
the fixed and moving coils are in exact 
quadrature, and, therefore, no torque is 
produced and the pointer remains at 


rest in the middle of the scale. Since 
the lamp inside the case is connected 
to synchronize light, the shadow of the 
pointer is seen in the middle of the scale 
only when the machines are in synchron- 
ism. 

If there is a difference in frequency 
between the machines to be synchron- 
ized, the phase displacement will vary 
continuously from coincidence to oppo- 
sition, back to coincidence, and, so on, 
causing the pointer to swing back and 
forth across the scale. The period of 
these swings coincides exactly with that 
of light or darkness; therefore, the 
pointer is visible only during every 
other swing and appears to rotate con- 
tinuously in one direction. The direc- 
tion of rotation indicates whether the 
machine is fast or slow, and the speed 
of rotation is a measure of the amount 
by which the frequency differs from 


~ normal. 


Referring to Fig. 6, the electromo- 
tive-force waves of two machines which 
differ in frequency are drawn in at the 
top of the diagram; these also represent 


FIG, 4.—AUXILIARY BOX. 


the electromotive forces which combine 
in producing the current through the 
lamp, the resultant current being drawn 
in dotted lines. The shaded band rep- 
resents the limits within which the re- 
sultant current is not sufficient to light 
the lamp; therefore, the lamp glows only 
during those periods when the resultant 
maximum falls outside the shaded band. 
The periods of light and darkness cor- 
responding to this condition are shown 
plainly underneath the curves. 

The second set of curves corresponds 
to the upper set, except that the first 
wave is assumed to belong to the incom- 
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ing machine, and 1s, therefore, shifted 
one-quarter period ahead due to the 
condenser in the circuit. These currents 
are those active in the coils and the 
torque is equal to the instantaneous 
product of these currents, as shown by 
the curves bounding the shaded areas. 


Incoming Machine 
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tempted to show waves of slight differ- 
ence in phase it would require large 
folding plates to contain waves enough 
to cover the period of one complete cycle 
of light and darkness. 

When equality of frequencies is at- 
tained, rotation ceases and the pointer 


FIG. 5.—DIAGRAM OF CIRCUITS. 


An inspection of these curves shows that 
the torque periodically reverses and 
alternately a positive and 


The lowest set of curves shows the 


same curves, except that the slow wave is 


GN mr Left tò right FAST 


fas 3. A [2 Q = 
WA" 


Zero torque 


Left tb nght 


j 3 


WAY: 
O 


SLOW 


FIG. 6.—DIAGRAM OF CURRENTS AND TORQUE. 


[N Q am 


assumed as that of the incoming machine 
and is, therefore, the one to be shifted 
ahead by the condenser. 

Of course, these are exaggerated cases 
chosen simply to illustrate a principle 
and show why the direction of apparent 
rotation shows which machine is fast or 
slow. In actual practice such a large 
difference in frequency would cause the 
lamp to flicker rapidly and the pointer 
would flutter near the middle of the 
scale, being unable to follow such rapid 
alternations of torque. If it were at- 


comes instantly to rest; its position on 
the scale denoting the amount of phase 
displacement between the machines to be 
synchronized. The deflection for unit 
phase-difference is large and fairly uni- 
form, except at synchronism, where it 
is very large. At normal frequency and 


Maa. torque 
Meter Coils 


voltage five degrees of phase displace- 


ment from synchronism will produce 
a deflection of 0.5 inch. 

The condenser, the lamp transformer 
and the resistor are all mounted in one 
box, Fig. 4, an interior view of which 
is shown in Fig. 3. 

There are no parts of the instrument 
which are connected directly to the main 
circuits, and, therefore, when transform- 
ers are used all secondary circuits can 


be grounded. 
The accuracy of this instrument un- 
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der widely varying ccnditions of fre- 
quency and voltage is quite remarkable. 
For instance, a sixty-eycle, 110-volt 
Weston synchroscope under actual test. 
indicated true synchronism and the 
phase difference within one degree at 
frequencies from 40 to 80 cycles per 
second and at voltages from 95 to 130 


volts. 
——_—__—--—___— 


“A-W” Mazda Regulator. 


The fact that the resistance of the 
Mazda lamp filament increases with in- 
creased temperature has made possible 
the construction of an extremely sim- 
ple form of voltage regulator for use 
with series lamps. This is known as 
the ‘‘A-W’’ Mazda Regulator 

On series circuits, using Mazda 
lamps, when lamps burn out and are 
short-circuited by their film cut outs, 
the increase in resistance in the remain- 
ing lamps prevents to a large extent 
an abnormal rise of current. That this 
is not the case with carbon lamps is 
shown by the curves given below. 
Curve 1 represents carbon lamps with- 
out regulator; curve 2 shows current 


FIG, 1.—CURVES OF A-W MAZDA REGULATOR. 


rise with constant resistance; curve 3 
shows Mazda lamps without regulator ; 


curve 4 shows the normal operation of 
the lamps governed by the “A-W” 
series regulator. The horizontal fig- 
ures show per cents of lamps short-cir- 
cuited, and the vertical figures the rise 
of current in the remaining lamps. 

For example, suppose that after a 
severe storm 30 per cent of the lamps 
had burned out and become short-cir- 


euited. With carbon lamps and no reg- 


ulator, the rise of current in the re- 
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maining lamps would have been 73 
per cent, resulting in their immediate 
destruction. Had the resistance been 
constant (curve 2), the rise would have 
been 43 per cent, and with Mazda 
lamps and no regulator (curve 3), it 
would have been cut down to 25 per 
cent. 

This regulator will keep the current 
practically constant for all ordinary 
conditions. Under abnormal conditions 
as illustrated above, it will still limit 
the current to a perfectly safe amount. 

Provision is also made to reduce the 
current to normal value, if desired, 
while the large percentage of lamps is 
still out. In other words the regulator 
is automatic and requires no attention. 


FIG. ?2.—REAR VIEW OF SWITCHBOARD. 


However if a change in current is de- 
sired, it can easily be accomplished. 

The ‘‘A-W”’ series regulator is es- 
sentially an inductance in series with 
the lamps, working in the secondary 
circuit of a transformer having several 
taps for the accommodation of partial 
load conditions. The inductance is also 
tapped at various points, and these taps 
are brought to a gang-plug switch, 
making it very convenient to use any 
desired point. 

The switchboard is conveniently ar- 
ranged with an ammeter operated by 
a series transformer. The two stab 
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switches, properly fused, located below 
the ammeter, control the primary cir- 
cult leading to the transformer. 

The construction of the switchboard 
is very substantial, being made up of 
heavy wrought-iron pipe with proper 
fittings. The face of the switchboard 
is 18 inches by 48 inches, 1.5 inches 


FIG. 1.—AUTOMATIC FLOAT-SWITCH. 


thick, beveled and polished blue Ver- 
mont marble. This switchboard ena- 
bles this system to be handled in its 
most convenient manner, and is a com- 
ponent part of the outfit. 

The system has no moving parts, has 
a high efficiency and power-factor, with 
a normal power-factor at partial load, 
and due to its simplicity of construc- 
tion, has an exceptionally long life. 

This device has been brought out by 
the Packard Electric Company, War- 
ren, O. 


— 


An Automatic Float-Switch. 

An automatic float-switeh of new 
design has recently been placed upon 
the market by the Westinghouse Elec- 
trice & Manufacturing Company. The 
new design embodies several features 
that recommend it highly for the con- 
trol of motors driving pumps that emp- 
ty into reservoirs, or drain pumps, 
sewers, etc. The operation of the 
switch is entirely automatic and the 
mechanism requires no attenion beyond 
an occasional inspection and oiling. 
The switch is operated by a cylindrical 
steel float whieh plays between brass 
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stops on a vertical rod, as shown in 
Fig. 1; the stops are adjusted to the 
upper and lower water levels. When 
the float presses against either stop, a 
U-shaped tripping lever attached to 
the float-rod engages a pivoted weight- 
arm and carries it upward and around 
past the vertical position. The weight- 
arm then falls, engages an arm on the 
switch-drum shaft, and snaps the 
switch open or closed according to the 
direction in which the weight-arm is 
thrown. A buffer receives the force of 
the weight-arm’s fall. When the float- 
rod is attached to the tripping lever, 
as shown in Fig. 1, the pump will be 
started when the float presses on the 
lower stop and hence is properly 
arranged for filling reservoirs. With 
the rod attached to the other side of 
the lever, the switch is adjusted for 
drainage purposes, as the motor will 
be started when the float presses 
against the upper stop. The switch is 


. of the drum type and, as may be seen, is 


provided with renewable contacts and 


fingers. | 
The float and float-rod are heavily 


FIG, 2.—INTERIOR OF SWITCH. 


galvanized and are enameled and 
baked. This finish effectually prevents 
rust. The standard float-rod permits 
maximum variations in levels of six 
feet. 

These switches are made in two 
stvles—double-pole for direct-current 
and single-phase alternating-current 
motors, and three-pole for polyphase 
motors. The maximum capacity is 50 
amperes at 550 volts. The motor jS 
connected directly across the line and 
hence can be used only with motors 
that do not require reduced starting 
voltage. 
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A New Line of Direct-Current Interpole 
Generators. 


The increasing use of electrie power 


demands overload capacities in direct- 
current generators, together with 
sparkless commutation and the highest 
degree of mechanical excellence. The 
new standard line of Westinghouse 
Type Q interpole direct-current gener- 
ators thoroughly fulfills these require- 
ments and furnishes a most desirable 
engine-driven generator for direct-cur- 
rent two-wire or three-wire service. 

Prominent characteristics of Type Q 
generators are interpole construction, 
thorough ventilation and ruggedness 
with relatively light weight. 

The interpole construction provides 
perfect commutation, with a definite 
brush position “covering all ranges of 
load. Heavy overloads may be im- 
posed without sparking or flashing and 
wear on commutators and brushes is 
reduced to a minimum. 

The ventilation of all current-carry- 
ing parts and of the armature cores of 
Type Q machines is such that there can 
be no hot spots at points dangerous to 
the insulation. 

The frames are of cast steel, a ma- 
terial of high magnetic permeability, 
which furnishes ample strength with 
economy of both weight and space, 
contributing to good ventilation, low 
freight charges and easy handling. 

The rotors or armatures of Type Q 
generators are designed for direct 
mounting on the shaft of the prime 
mover, which may be of any type of 
suitable speed. 

The stators or fields are arranged 
for mounting on masonry foundations 
or directly on the bedplate of the 
prime mover. 

Ventilation has received particular 
attention in the design of these ma- 
chines. The design of all the windings 
is such as to give shallow coils with 
the result that the heat in any part 
has but a very short distance to travel 
to the surface from which it is radiated. 
This, with a very complete and thor- 
ough system of air circulation, insures 
an entire absence of hot spots and a 
uniformity of temperature never before 
obtained in similar machines. These 
features enable these generators to 
stand heavy overloads without injury. 

Type Q generators are standardized 
for desirable and usual ratings from 25 
to 1,000 kilowatts, with speeds con- 
forming to the best engine practice. 
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Up to 100 kilowatts in capacity the 
standard voltages are 125 or 250. From 
100 to 300 kilowatts these machines 
are wound for 125, 250 or 600 volts, 
and from 300 to 1,000 kilowatts they 
are wound for 250 and 600 volts. Ma- 
chines of 250-volt rating are regularly 
equipped for three-wire operation. 


ARMATURE OF INTERPOLE GENERATOR. 


Most electrical troubles in a direct- 
current generator arise from faulty 
commutation, especially during over- 
loads. They begin with sparking, 
which burns away the copper and 
brush, causing high mica, roughness of 
surface, flashing, breakdowns in insu- 
lation and deterioration in brushes, 
brush holders and commutators. 

In Type Q generators the proper 
conditions for commutation are ob- 
tained by the use of small poles, inter- 
spaced between the main poles. 


NEW DIRECT-CURRENT INTERPOLE 
GENERATOR, 


The interpoles have their windings 
in series with the armature and set up 
a magnetie field which annuls the ef- 
fect of the field formed by armature 
magnetization and generates in the 
commutated coil an clectromotive force 
which assists the reversal of the cur- 
rent. Since the interpole coils are in 


_ Association has 
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series with the armature, the interpole 
field strength varies in proportion to 
the load and it thus has the proper 
corrective effect at all loads. 

Since the electromotive force due to 
the interpole, which assists reversal, 
has a definite position under the inter- 
pole, the coil being reversed must be 
located accurately with respect to this 
reversing electromotive force. There- 
fore, the correct position of the 
brushes must be determined accurately 
before the generator is put in service. 
When this point has been properly lo- 
cated, shifting the brush position is not 
only unnecessary but detrimental. 

———so--o—__—_ 


Grounding Secondaries. 
The Underwriter’s National Electrice 
recommended the 
grounding of secondary circuits up to 
150 volts. This action was taken after 
consultation with and under the ad- 
vice of leading construction engineers. 

Many electric light companies now 
ground their secondaries either to 
water mains or to home-made ground- 
ing devices. Other companies have put 
the matter off because they have been 
prohibited from using underground 
water mains or have been unable to se- 
cure reliable grounds at a reasonable 
cost. The best ground is a connection 
to a water system. In some cities, how- 
ever, this is prohibited because of the 
fear of elegtrolysis. Whenever a trans- 
former breaks down or a circuit is 
crossed there is only a momentary flow 
of current to the ground until the fuse 
or the circuit-breaker opens up. This 
momentary flow is alternating in char- 
acter and has therefore no electrolytic 
effect. The water main can therefore 
be safely used and is recommended 
whenever it is practical to make the 
ground connection without undue ex- 
pense. Wherever water mains are not 
available, or where a portion of the 
street, side-walk or basement must be 
torn up in order to get to water con- 
nection, some other method of ground- 
ing must be used. 

The old-time method of burying a 
copper plate, a lot of junk copper or a 
coil of copper wire has been found to 
be unreliable and at best expensive. 

Iron pipes or rods driven into the 
soil are good as long as they last and 
the surrounding earth is kept moist. 
Moist earth is a prime essential. The 
pipe or rod driven into dry soil is val- 
uless because dry soil is an insulator 
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and an extremely high resistance of 
ground is the result. Moist earth is 
sometimes obtained by surrounding the 
pipe with salt or salt water. The pres- 
ence of salt, however, increases corro- 
sion and in a short time the iron has 
rusted out, leaving a useless ground 
connection. They are, therefore, unre- 
liable. 

lt is evident from the above that 
pipes, rods or copper plates cannot se- 
riously be considered when grounding 
so extensively as for transformer sec- 
ondaries. A low-cost, permanent 
ground of fairly constant resistance 
and of as long a life in the soil as the 
transformer itself, is absolutely essen- 
tial. To meet this need Paragon 
ground cones were placed on the mar- 
ket, and W. J. Canada, electrical en- 
gineer for the Rocky Mountain Fire 
Underwriter’s Association, recom- 
mends their use wherever water mains 
are not available. 

The Paragon ground cones, Sate by 
Paragon Sellers Company, 152 North 
Fifth Avenue, Chicago, Ill., con- 
sist of a cone of perforated cop- 
per, filled with charcoal. A hol- 
low braided cable, into which 
the ground wire is to be run and 
soldered, is an integral part of the 
cone. Their first cost is low and they 
are easily installed. No salt is re- 
quired ; the charcoal is hygroscopic and 
effectually takes its place. -They are 
made in two sizes, and are so packed 
that they can easily be distributed 
along a line like cross-arms, and in- 
stalled by the work-gang later. 

——__»>--»—__--_ 
Treadle-Operated Controllers. 

There are many applications of the 
small motor where treadle control is 
of great convenience and advantage, 
small motor-driven lathes, saws, sew- 
ing machines, ete., being examples. By 
simply varying the pressure on the 
foot treadle, all desired speeds of the 
motor can be obtained without use of 
the hands. 

The new type of Cutler-Hammer 
treadle controllers are made in six 
sizes from 0.1 to 0.25 horsepower, 115 
and 230 volts, for use with direct-cur- 
rent series, shunt or compound motors. 
This type of controller is for installa- 
tion under the table or machine board, 
the controller shaft being connected to 
the toe of an ordinary machine foot 
treadle by means of a rod. To start the 
motor the shaft is pulled down by 


pressing on the toe of treadle. This 


' causes a rugged steel contact disk to 


bridge the two lower steel contact 
posts. A greater pressure moves the 
sliding arm over the contacts and in- 
creases the speed as desired, four sep- 


TREADLE-OPERATED CONTROLLER. 


arate speeds being provided. When 
pressure is released from the treadle 
the arm and disk return to the ‘‘oft’’ 
position, opening the circuit. When 
quick stopping is desired, pressure is 
applied to the heel of the treadle, fore- 
ing the sliding arm to the upper con- 
tacts and giving a strong dynamic 
braking. 

The disk and contact posts being 
steel, become magnetized by the coils 
in the rear of the controller and 
are thereby held in firm contact 
when the motor is running and 


CONTROLLER APPLIED TO SEWING 
MACHINE 


in stopping the tendency is to 
remain in this position against 
the tension of a small spring 
mounted below the disk. When the 
upward motion of the controller shaft 
causes the tension of the spring to 
overcome the magnetism, the disk 
leaves the contact posts with a sharp 
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snap, breaking the circuit quickly and 
preventing arcing. 

The Cutler-Hammer treadle con- 
troller has been approved by the Na- 
tional Board of Fire Underwriters and 
is ruggedly designed to withstand the 
usage encountered in manufacturing 
establishments. A cast iron casing 6.5 
inches high by 4.5 inches deep incloses 


all parts. 
a e 


An Electrical Fire-Damp Detector for 
Mines. 

The principle upon which the fire- 
damp detector is based is the well-known 
catalytic property of platinum, or, in 
other words, on the fact that platinum 
and some other substances increase in 
temperature in the presence of hydro- 
gen. Methane or fire-damp contains a 
large proportion of hydrogen, the chem- 
ical formula being CH,. It is a very 
light gas, and highly explosive when 
mixed with air in certain proportions, 
and is present to a greater or less extent 
in nearly all coal mines. 

The detector consists of two springs, 
each fixed rigidly at one end, while the 
free ends overlap slightly. Each spring 
is composed of two pieces of dissimilar 
metal, steel and brass for example, hav- 
ing different coefficients of expansion. 
On heating such a spring, it bends or 
curves, due to the greater expansion of 
the brass. 

3elow these springs are disposed coils 
of fine wire, which are heated by a cur- 
rent flowing through them, in series 
with a glow lamp of suitable candle- 
power. One coil is of pure platinum 
and the other of some metal which has 
no catalytic property. 

The platinum-is maintained constant- 
ly at a temperature which may be a 
very dull red or thereabout, the reason 
for which is that in a heated state, plati- 
num is more sensitive to catalytic action. 

Under normal conditions, both springs 
curve upward equally, and do not make 
contact with one another. Any variation 
of atmospheric temperature affects both 
equally, also any variation, within lim- 
its, of the line voltage and consequent 
variations of current. 

If, however, fire-damp be present in 
the air, the platinum coil will increase in 
temperature and thereby cause the 
spring above it to curve upwards to 4 
sufficient extent to come in contact with 
the other spring. Contact between these 
springs establishes a circuit through a 
small solenoid magnet, which, on being 
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energized, actuates indicating or cut-out 
gear. 

The detector is sufficiently sensitive 
to operate with two per cent of fire- 
damp, but may be set for any greater 
percentage desired. It is suitable for use 
on direct-current or alternating-current 
circuits, and as the box containing it is 
onty about 12 by 3 by 3 inches it takes 
up very little space and is adapted 
thereby to be fixed near the roof where 
the gas, owing to its lightness, will in- 
variably collect. 

The detector box is provided with 
openings covered with fine mesh gauze, 
as in a Safety lamp, to admit the sur- 
rounding air, without being capable of 
transmitting flame. 

—_—_~--e_____ 

New Internal-Combustion Engine. 

A new type of internal-combustion 
engine is now being placed on the mar- 
ket by the Dome Valve Gas Engine 
Company. The distinguishing feature 
of this design is that the valves, instead 
of being of the usual mushroom pat- 
tern, are made in the form of a pair of 
large hollow domes, which concen- 
trically surround the outside of the cyl- 
inder head, and are inclosed in an oil- 
containing cover. The gas inlet and 
exhaust ports are disposed laterally in 
a domed cover, which, bolted to a cir- 
cular flange on the upper end of the 
cylinder, encases the outside surface of 
the cylinder head and the interposed 
dome valves, acting as a ‘‘helmet.’’ 

The valves of the engine reciprocate 
within the annular space between the 
outer surface of the cylinder head and 
the inner surface of their cover, and 
they have horizontal parts situated lat- 
erallv. The cylinder head is also pro- 
vided with similar horizontal ports for 
inlet and exhaust, above and below 
these ports being a series of metal 
packing rings, over which the inner 
dome valve slides for a short distance, 
the outer cut-off dome valve sliding in 
turn over it. The valves are positively 
driven through a pair of slide rods by 
a small crankshaft and short connect- 
ing rods, making one-half the revolu- 
tions of the main crankshaft. This 
small crankshaft is turned by the main 
erankshaft by gearing. The dome 
valve tops are pierced with orifices, and 
a small quantity of oil is maintained at 
a constant level in the annular spaces 
above and below the eylinder ports. At 
every downstroke of the valves a pro- 
portioned quantity of lubricant is auto- 
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matically distributed all over the work- 
ing surfaces, consequently valve lubri- 
cation is independent of the oil in the 
erank chamber. 

The inner dome valve slides down- 
wards for its ports to pass over the 
widest of the packing rings, making a 
gas-tight, oil-sealed and balanced joint 
for compression and explosion, ascend- 
ing for exhaust and admission in co- 
operation with the outer dome valve. 
Both the valves are in mechanical bal- 
ance, and the gas pressure is held by 
the inner dome valve solely, no strain 
being borne by the valve cover. It is 
claimed that the engine is entirely free 
from over-heating and warping trou- 
bles, because of the relatively small 
area exposed to the gas, the dome 
valves being external to the eylinder 
head. 

——__»--e____—_ 


Davenport Electric Show. 


In conjunction with the conventions 
of the Iowa Electrical Association and 
the Iowa Street and Interurban Rail- 
way Association in Davenport, April 19 
to 22, there was held in the Coliseum 
Building an electrical show under the 
joint auspices of the manufacturers of 
these two associations, which will be 
considered the most comprehensive ex- 
hibition ever .conducted at a state con- 
vention. 

The show was open to the general 
public every afternoon and evening, 
and was conducted in a manner similar 
to the shows held annually in the large 
cities. A musical program was provid- 
ed each day, and the interest mani- 
fested by the citizens of Davenport re- 
flects credit on those having this affair 
in charge. 

The following is a partial list of the 
exhibitors with brief descriptions of the 
exhibits maintained: 


Julius Andrae & Sons Company, Mil- 
waukee, Wis., exhibited American heat- 
ing and cooking appliances and Quam vac- 
uum cleaners and accessories. The com- 
pany was represented by Otto Borchet. 

Allis-Chalmers Company, Milwaukee, 
Wis., maintained a very elaborate ex- 
bibit which occupied the entire stage at 
the north end of the hall. The principal 
feature of the exhibit was an actual model 
of an Allis-Chalmers steam turbine. This 
occupied the center of the exhibit space 
and was surrounded by exhibits of alternat- 
ing and direct-current motors; four differ- 
ent sizes of transformers; fifty-horsepower 
interpole railway motors; type “S 4” rail- 
way controllers; air valves; portable air 
compressors: and centrifugal pumps. There 
were also shown on portable stands nu- 
merous photographs of the company’s ma- 
terials and views of the shops at Milwau- 
kee. J. F. Gardner, S. C. Orrell, Ervin 
Dryer, W. M. S. Miller, were in attendance 
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with Fred S. Sly in charge of the exhibit. 

American Car Company, St. Louis, Mo., 
exhibited a completely equipped Brill type 
“E” truck for electric cars. The com- 
pany was represented by Fred W. Brill. 

American Steel & Wire Company, Chi- 
cago, Ill., occupied two booths which were 
arranged as reception quarters for the 
delegates. B. H. Ryder was in attendance. 

Bryan-Marsh Company, Chicago, Ill., ex- 
hibited a complete line of wire-type Maz- 
da lamps of all sizes. The company was 
represented by Sam Furst. 

Central Electric Company, Chicago, Ill., 
showed a complete line of heating ap- 
pliances, Fort Wayne, Westinghouse and 
Duncan meters, Benjamin specialties, Gen- 
eral Electric and Westinghouse alternating 
and direct-current fans, Columbia lamps 
and a line of small supplies. The company 
was represented by S. B. Switzer and B. J. 
Kacin. 

General Electric Company, Schenectady. 
N. Y., exhibited a complete line of chaf- 
ing dishes, percolators, toasters, sad 
irons, stoves, luminous radiators, soldering 
irons, sealing-wax heaters, motors, glue 
pots, induction and direct-current meters, 
direct and alternating-current fans of all 
sizes, small motors from one-thirtieth to 
two horsepower, transformers, and electric 
drills. The company was represented by 
W. Kahl, W. H. Coleman, J. Osborne, W. T. 
Dean, G. Seabury, R. Swain, J. Buchanan, 
J. D. A. Cross, J. VanSplutter, C. Dorticos, 
Charles Ives, C. Matteson, J. Ashby, T. 
Fletcher, S. Paine, C. R. Hunt and C. T. 
Reiss. 

Cooper Heater Company, Chicagc, Ill., ex- 
hibited a line of pressed-steel hot-water car 
heaters. The company was represented by 


"W. L. Blackwell. 


Duncan Electric Manufacturing Company, 
Lafayette, Ind., exhibited a complete line of 
alternating and direct-current meters and 
switchboard instruments. The company 
was represented by Adrien Tobias and J. 
A. Clark. 

Electric Appliance Company, Chicago, 
111., exhibited A-W Mazda street-lighting 
outfits, Sangamo meters, Packard trans- 
formers, Emerson fans, American Elec- 
tric heating appliances, Crouse-Hinds con- 
dulets and panel boards, Thor electric 
washing machines and Benjamin tungsten 
arcs. The company was represented by F. 
J. Alderson, W. F. Parker, C. F. Alline, J. 
K. Alline and O. Brasher of the Sangamo 
Electric Company. 

Electric Service Supplies Company, Chi- 
cago, Ill, exhibited models of pay-as-you- 
enter and pay-within cars, luminous-arc 
head-lights, Garton-Daniels lightning ar- 
resters, Keystone pneumatic bell-ringers, 
trolley catchers and miscellaneous supplies. 
Thomas H. Henkle and C. C. Ewing were 
in attendance. 

Emeis Manufacturing Company, Daven- 
port, Iowa, exhibited a complete line 
of Emeis magnetos for automobiles, auto- 
mobile searchlights and various other fit- 
tings. H. E. Emeis was in attendance. 

Evans, Almirall & Company, Chicago, Ill., 
maintained reception quarters and distrib- 
uted literature relative to steam heating 
and power-plant piping. F. Stevens was in 
attendance. 

Fort Wayne Electric Works, Fort Wayne, 
Ind.. exhibited watt-hour meters, bell-ring- 
ing transformers, small motors, lighting 
transformers, series alternating regulators, 
switchboard panels, alternating and direct- 
current fan motors and various instruments. 
The company was represented by A. L. 
Pond, A. P. Dunn and Charles Resch. 

Franks Manufacturing Company, Rock 
Island, Il, made a comprehensive ex- 
hibit of the only adjustable incandescent- 
lamp fixtures at tne show. These included 
floor standards, wall fixtures, ceiling fix- 
tures, etc., all with the patented adjustable 
feature which allows the lamp to be placed 


864 


in any position. W. L. Franks was in 
charge of this exhibit. 

W. R. Garton Company, Chicago, IIL, ex- 
hibited the Electric Railway Equipment 
Company’s overhead material, Stackpole 
carbon brushes, Waterbury wires and ca- 
bles, Bliss tool-stee] gear and pinion teeth, 
Heany fireproof wire and the Lord Manu- 
facturing Company’s retrievers, lightning 
arresters, etc. E. Lewis was in attendance. 

Thomas G. Grier Company, Chicago, Ill., 
exhibited a complete line of Condit Elec- 
trical Manufacturing Company’s circuit- 
breakers and oil switches. J. E. Erickson 
was in charge of this exhibit. 

Holophane Company, Newark, Ohio, main- 
tained a very elaborate exhibit show- 
ing a complete line of Holophane reflectors 
of both glass and steel types and a com- 
plete assortment of various other glass- 
ware. The company was represented by 
Morgan P. Ellis and E. B. Gray. 

IWlinois Electric Company, Chicago, Ill., 
exhibited a complete line of Klein’s tools, 
American, Star brand, weather-proof wire, 
Pierce specialties, American heating and 
cooking devices, Orangeburg fiber conduit, 
Bryan-Marsh Mazda lamps and Westing- 
house and Duncan meters. The company 
was represented by J. A. Duncan and H. H. 
Morehouse. 

Interstate Electric Company, Sioux City, 
Iowa, maintained reception quarters in the 
Coliseum and in a tent on the outside of 
the building maintained a working exhibit 
of a crudeoil engine. The company was 
represented by G. S. Chase and Arthur 
Ruebel. 

lowa Electrical Machinery Company, Wa- 
terloo, Iowa, exhibited tungsten arc lamps, 
incandescent street-lighting fixtures, pot- 
heads and service terminals, fuse boxes, 
and the new Pemco series sockets. The 
exhibit was in charge of Ray H. Manwaring. 

H. W. Johns-Manville Company, Plain- 
ville, Conn., exhibited Linolites, fric- 
tion tape, batteries, rubber conduit, Noark 
fuses, fuse blocks, molded mica sockets, as- 
bestos wood and a complete line of pack- 
ing, roofing and pipe coverings. The com- 
pany was represented by W. B. Roberts and 
O. S. Coykendall. 

Midland Fixture Company, Davenport, 
Iowa, exhibited a complete line of elec- 
troliers, floor standards, wall brackets, 
and glassware. The company was repre- 
sented by J. Tomquist. 

Minerallac Electric Company, Chicago, 
Ill., exhibited the Chicago printing me- 
ters which were attached to meters on 
the city circuit and were shown in opera- 
tion. The company was represented by C. 
Lovejoy and H. Sines. ° 

Monarch Electric & Wire 
Chicago, Ill, showed samples of Mon- 
arch weather-proof wire, a line of Hun- 
ter and Tuerk alternating and direct-current 
fans and a complete line of construction 
material. H. E. Mason was in attendance. 

Perfection Vacuum Cleaner Company, 
Chicago, Ill., exhibited stationary and port- 
able vacuum cleaning plants which were 
shown in operation. 

Simplex Electric Heating Company, and 
Simplex Electrical Company, Chicago, Ill., 
showed a complete line of heating 
and cooking devices comprising electric 
toasters, sad irons, milk warmers, trav- 
elers’ stoves, heating pads, cereal cook- 
ers, and combination sets including tea 
pots, chafing dishes and percolators, with 
one interchangeable base containing the. 
heating element, this base being also used 
as a disk stove. There were also shown 
samples of lead-covered steel-tape cable. 
William F. Hruby was in attendance. 

Sterling Electric Company, Warren, Ohio, 


Company, 


exhibited in the booth of the Iowa 
Electrical & Machinery Company a vari- 
ous assortment of Mazda lamps of all 


sizes. The company was represented by 


w. J. McFadden. 
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J. B. Terry Company, Cedar Rapids, 
Iowa, exhibited a line of Bryant sockets, 
Hot-Point heating devices, National Metal 
Molding Company’s material, Fort Wayne 
meters, Westinghouse fans, Cutler-Hammer 
specialties, Ever-Ready batteries, and 
Trumbull] switches. The company was rep- 
resented by A. A. Jeffrey. 

Tri-City Electric Company, Davenport. 
Iowa, exhibited Chicago Fuse Manufac- 
turing Company’s fuses, Hawthorn fans, 
Westinghouse wire-type lamps, Holophane 
glassware and Moloney transformers. N. 
Butterworth was in charge. 

Vacuum Machinery Company, Davenport, 
Iowa, exhibited a line of portable and sta- 
tionary vacuum e¢leaners and accessories. 
The company was represented by W. F. 
Turtle. 

Voss Brothers Manufacturing Company 
exhibited in operation three electric wash- 
ing and wringing machines. The company 
was represented by H. F. Voss and G. K. 
Cardwell. 

Wagner 
pany, St. 


Electric 
Louis, Mo., 


Manufacturing Com- 
maintained a com- 
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dishes, milk warmers, radiators, etc.; 
fan motors, including air and mechani- 
cally operated oscillators, desk and ex- 
haust fans; watt-hour meters, testing in- 
struments; railway line material; sewing 
machine and small power motors, wire-type 
tungsten lamps of all sizes, various sizes 
of transformers and lightning  arresters. 
The company was represented by W. R. 
Pinckard, A. M. Miller, H. H. Coughlan, W. 
E. Gant, C. W. Regester, H. L. Garbutt, F. 
O. Creager, H. G. Glass, C. R. Wood, J. W. 
Busch and C. Durland. 

White Lily Manufacturing Company, 
Davenport, Iowa, exhibited the White Lily 
washing machine. A feature of this ex- 
hibit was a pyramid of washing machines 
in operation, studded with multi-colored in- 
candescent lamps. The exhibit was in 
charge of H. W. Power. 

The following were in attendance. al- 
though not connected with any of the ex- 
hibits: J. S. Adelberg, Century Electric 
Company; J. F. MHennesy, Pennsylvania 
Steel Company; C. P. Dickerson, American 
Car & Foundry Company; R. L. Brown, Na- 


EXHIBIT OF THE ALLIS-CHALMERS COMPANY AT DAVENPORT, IA. 


prehensive display of transformers, sin- 
gle and polyphase motors, generators, in- 
struments, and also exhibited in operation 
a new type of rectifier for charging storage 
batteries. The company was represented 
by W. R. Patton, H. W. Briscoe and H. E. 
Griffin. 

Western Electric Company, Chicago, 
Ill, showed a complete line of motors, 
transformers, fans, washing machines, 
toasters, percolators, vibrators, flat irons, 
meters, street-railway telephones, inter- 
phones, vacuum cleaners, tungstoliers, and 
Sunbeam lamps. C. L. Goldin, W. T. Hoag- 
land, T. J. Rider, Jr., and C. E. Roberts 
were in attendance. 

Western Valve Company, Chicago, Ill., 
exhibited Fairbanks valves,  Pratt-Cady 
valves, asbestos-packed cocks, fire hydrants 
and Dart unions. Quay T. Stewart was in 
attendance. 

Westinghouse Electric and Manufactur- 
ing Company, Pittsburg, Pa., exhibited a 
complete line of electric heating devices. 
comprising toasters, sad_ irons, chafing 


tional Lock Washer Company; P. F. Lyons. 
National India Rubber Company; D. H. 
Wyre, Buckeye Electric Company, P. W. 
Mendt, Standard Motor Truck Company; 
L. Heitmeier, Wesco Supply Company; W. 
Y. Atkins, American Electrical Works; R. 
Green, Standard Underground Cable Com- 
pany; A. S. Merrill, Chicago Fuse Manu- 
facturing Company; C. W. Wilkins, Nation- 
al Carbon Company; F. C. Gibbs, Dearborn 
Drug & Chemical Company; C. W. Rhoades, 


St. Louis Surface & Paint Company; J. 
Mendenhall, National Lead Company; C. 
Dennis, Excess Indicator Company; W. 


Smythe, Jr., Fiber Conduit Company; W. J. 
Crawford, J. A. Roebling & Sons Company, 
V. A. Swet, Sprague Electric Company; W. 
E. Bishoff. W. N. Matthews & Brother; R. 
Deneen, Ohio Brass Company; H. Watson, 
Benjamin Electric Manufacturing Company, 
P. J. Cratty, American Circular Loom Com- 
pany: W. H. Van Skaik, Shelby Electric 
Company: J. Boyd, Columbia Incandescent 
Lamp Company, and H. A. Johnson, Pacific 
Electric Heating Company. 
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COMMISSION NEWS FROM NEW YORK. 


. (Special Correspondence.) 


Max E. Schmidt, president of the Continuous Transit Securi- 
ties Company, which is seeking to build a moving platform system 
in Manhattan, has sent a letter to Chairman Willcox of the Public 
Service Commission calling his attention to the fact that the plan 
of the Brooklyn Rapid Transit Company would seriously interfere 
with the moving platform construction. He said: 

“Under date of June 1, 1909, this company made a proposi- 
tion for construction and operation, at its own expense, of two 
moving platform subways, one in Broadway from Tenth, or Four- 
teenth, to Forty-second Street, and another in Thirty-fourth Street 
across town from Second to Ninth Avenue. 

“Quite recently, the Brooklyn Rapid Transit Company has 


made a proposition including a demand for a subway in Broad-. 


way, Manhattan. Such a subway, if located above the Hudson 
tubes at the intersection of Thirty-fourth Street and Broadway, 
would not only seriously interfere with our proposition, but would 
make the location of a cross-town subway on Thirty-fourth Street 
extremely problematical. We trust that in comparing the proposi- 
tion of the Brooklyn Rapid Transit Company with that of this 
company you will give due consideration to the fact that there is 
no room above the Hudson tubes at Thirty-fourth Street and 
Broadway for two additional train subways, but quite sufficient 
room. for two moving platform subways.” 

The Public Service Commission, Second District, has received 
a complaint from Charles C. Duryee, mayor of the city of Schenec- 
tady, directed against the rate of fare charged by the Schenectady 
Railway Company within that city. He alleges that the rate of 
five cents is excessive and unreasonable, and that a maximum rate 
of four cents would be a just and reasonable rate, returning to the 
railroad company ample revenues for the operation, maintenance 
and improvement of its railway properties and service, and ren- 
dering in addition thereto a reasonable profit upon the investment. 
The petition alleges that prior to March, 1909, the company was 
transporting many of its passengers for 4.16 cents per passenger, 
which rate was yielding ample revenue, and that at this time it 
obtained many franchises from the city of Schenectady, upon the 
agreement, express or implied, that such rate would be maintained, 
but that, since March, 1909. the company has charged five cents for 
the transportation of passengers, except for school children at 
certain hours of the day. 

The Public Service Commission, Second District, has author- 
ized the Marion Power Company to construct and operate an elec- 
tric lighting plant in the village of Marion, Wayne County, and 


= aso along the highway leading north to the division line between 


the towns of Marion and Williamson. The village is to be supplied 
with Niagara power through the Rochester Railway & Light Com- 
pany. The company has asked permission from the Commission 
to issue $8,000 in common capital stock and for authority to execute 
a mortgage for $10,000 for the purpose of defraying tle expenses of 
construction ‘of the new plant. 


COMMISSION NEWS FROM WISCONSIN. 


(Special Correspondence.) 


A complaint was lodged with the Commission by twenty-five 
consumers in the city of Marshfield directed against the Wiscon- 
sin Telephone Company and J. C. Marsh. The complaint states 
that J. C. Marsh operates a local exchange in the city and that he 
exacts from the patrons of his exchange twenty-five cents per 
month or three dollars per year additional to the charges for tele- 
phone connections with his local exchange, said additional charge 
being for the privilege of having long-distance connections with 
the wires and exchanges of the Wisconsin Telephone Company. 
The complaint alleged that this additonal charge was excessive 


necessary by the long-distance connection is described. The Com. 


‘ mission states: “Since by renting the instruments in question 


the Marshfield exchange is relieved from the outlays involved in 
the purchase and maintenance of the same, there might be some 
justification for a rental charge in this case that about equals a 
fair amount of interest on the investment and the depreciation and 
repair charges involved which, as stated, would n seem to 
amount to much more than fifty cents per See per vear. 
It is, of course, a fact that in this case, too, line connection with 
the Wisconsin Telephone Company is of considerable value to the 
Marshfieid exchange and its subscribers. Under the law, how- 
ever, this value is covered by reasonable compensation for the 
joint services that arise from such connections. For it is a fact 
that joint rates are subject to the same rules in this respect as 
local rates.” The Commission ordered the Marshfield exchange 
to discontinue its monthly charge of twenty-five cents for toll or 
long-distance connection with the lines of the Wisconsin Telephone 
Company from those among its subscribers who are equipped with 
Bell and Western Electric Company's instruments, and also to dis- 
continue its calling charge of ten cents for long-distance service 
from among those subscribers who are not equipped with the 
instruments in question. 

The Evansville Telephone Exchange petitioned the Commission 
for authority to increase its rates to certain classes of subscribers 
on the grounds that the present rates are not remunerative; that 
the company has expended considerable money improving and ex- 
tending its system; that the number of telephones has nearly 
doubled since the present rates were established, and that the cost 
of maintenance and operation has increased. The company claimed 
a valuation somewhat higher than that determined by the staff of 
the Commission and the excess was found to be caused by the cost 
of replacements which should have been provided for from a de- 
preciation fund. It was found, however, that the company had not 
been able to pay any dividends in its early years of operation and 
had been unable to set aside any depreciation fund from the earn- 
ings. In view of these facts the Commission stated that the cost 
of reproduction of the property would perhaps more nearly meas- 
ure the investment than the present value. An analysis of the 
earnings and expenditures of the plant showed that even upon the 
liberal investment claimed by the utility the rate of return was 
equal to 14.3 per cent on the investment and no increase was 
called for. The Commission stated, however, that the rates indi- 
cated that perhaps the charges were not very equitably appor- 
tioned among the several classes of service, but that the condition 
of the books and records of the company were such that it was 
impossible at this time to determine with reasonable accuracy a 
correct distribution of the expenses. The company also asked for 
permission to discontinue the four-party service, as it was claimed 
that this service was not paying its cost. This petition was denied 
by the Commission because of the fact that the records of the 
company did not prove the assertion. The Commission stated that 
when the reports of the company are made in accordance with the 
prescribed classification of accounts it will be possible to make an 
investigation which will show the cost of each class of service. 
Until this time the rates are to be left as at present. 


LIGHTING AND POWER. 


(Special Correspondence.) 


ROLAND, IA.—This city will vote on an $8,000 electric light 
plant bond issue. P. 
GLEN ULLIN, N. D.—There is an agitation for the installa- 
tion of an electric light plant. C. 
ELDORA, IA.—The Park Dam Power Company will put in an 
electric light plant here to cost $10,000. P. 
LANGFORD, S. D.—A franchise has been granted to the C. B. 


i ai : ee against the ava te a a Gi d Hersey Company to install an electric light plant. P. 
plaint also stated that all patrons of the local exchange who di JEWELL. IOWA —Subscripti h 
i l W f WA.— ptions are being secured for the 

not have long-distance connections as described above were charged rection of an electric light E N T K 


ten cents each time such patrons were called to answer long-dis- 
tance calls. This charge was also held to be excessive and un- 
reasonable. The Commission in its decison goes into a rather 
exhaustive analysis of the history and reasons for the extra 
charges described in the complaint and also points out that an in- 
vestigation of the earnings and expenses of the local exchange 
show that it is in good financial condition and is earning a fair 
rate of return upon the investment and does not stand in need of 
the extra revenue derived from the charges above mentioned. The 
charge of $3 per year for the long-distance connection with the 
Wisconsin Telephone Company is made under a contract between 
the local exchange and the Wisconsin Telephone Company. This 
charge is analyzed by the Commission and the investment made 


UKIAH, CAL.—J. A. Foster and J. L. Davis have been granted 
an electric lighting franchise in this city and county. A. 
KEOSAUQUA, IOWA.—A franchise has been voted to J. A. 
Johnson for the installation of an electric light plant. C. 
SUMNEYTOWN. PA.—An electric light plant will be built by 
James S. Miller, and power will be furnished to the village. 
MANILA. P. I—The Bagino Electric Light Company's plant 
was recently bought at auction by the government for $12,500. 
KELSO, WASH.—A franchise has been granted to the Wash- 
ington-Oregon corporation to instal] an electric light system. C. 
REDFIELD, IJOWA.—It is proposed to issue bonds for $15.000 


866 


for the establishment of an electric light and water works plant 
in this place. 


EL PASO, TEX.—Fort Bliss is to be electrically illuminated, 
eats being supplied by the Electric Railway Company in this 
place. 

KLAMATH FALLS. ORE.—The Klamath Falls Light & Water 
Company has been granted a franchise to furnish electric light in 
‘this city. A. 

BROWNSVILLE, ORE.—The Oregon Power Company has 
bought out the Brownsville Electric Light & Power Company and 
plans to rebuild the system. 


MOUNTAINSIDE, N. J.—It is reported that an independent 


electric light company is to be organized here. 
will probably be about $25,000. 


BLUEFIELD, W. VA.—The new street lighting system is being 


The capital stock 


installed and will probably be completed in a short time. Orna- 
mental lamp posts will be used. 
MUSSELSHELL, MONT.—The contract for the installation 


of an electric light plant has been let to Fairbanks-Morse Com- 
pany. It is to be completed June 1. C. 


AUBURN, CAL.—The Great Western Power Company has been 
granted a franchise for a power line in this city and also a fran- 
chise along the Rocklin-Folsom Road. : A. 


CULVER, ORE.—The Cove Power Company, composed of Prine- 
ville, Ore., men has begun the construction of a power plant on 
Crooked River, two miles west of this city. A. 


ELGIN, ORE.—The McCully-Rumble Land & Power Company 
has been granted a power franchise in this city. Construction work 
on a power house will be started this summer. A. 


ALAMEDA, CAL.—The City Council has appropriated $3,000 
for a power line to supply current for operating the turning motors 
on the three drawbridges across the tidal canal. 


SAN FRANCISCO, CAL.—The West Coast Power Company has 
been incorporated by S. E. Bretherton, H. P. Anewalt, I. J. Broberg, 
M. F. Vandall and G. O. Perry, with a capital stock of $500,000. A. 


LOWELL, MASS.—A scheme is being considered for installing 
a lighting plant at the city hall so that light and power may be 
furnished to the city hall, high school and other public buildings. 


KANSAS CITY, MO.—The Costelow-Canham Electric Com- 
pany has been incorporated with capital stock of $3,000. The in- 
corporators are John F. Costelow, E. E. Canham, Sr., and E. E. 
Canham, Jr. Z 


JIM FALLS, WIS.—It is understood that H. M. Byllesby & 
Company, Chicago, have secured an option on the new dam here 
at $1,000,000 and will use it for the transmission of electric power 
to Minneapolis and St. Paul. C 


MINONK, ILL.—The Union Light & Power Company has been 
incorporated with a cavital stock of $100,000 to furnish electricity 
and gas. The incorporators are G. Frank S. Ames, S. C. Kipp, 
Charles S. Robinson and J. S. Webber. Z. 


NEW RICHMOND, WIS.—The plant of the St. Croix Power 
Company at Apple River Falls, twelve miles west of here, owned 
by the St. Paul Gas Light Company, St. Paul, was recently wrecked 
by an explosion. The loss was $500,000. C. 


MISSION, TEX.—The Mission Land and Improvement Com- 
pany will install an electric light and power plant and a complete 
water works system here. The company has also taken steps to 
install a large ice and pre-cooling plant here. D. 


BUFFALO, MO.—An electric light plant, running in conjunc- 
tion with the flour mills, will be installed by James Bonner. Only 
a lighting load will be maintained at present, but provision will be 
made for supplying manufacturing plants in the future. 


CHEHALIS, WASH.—The Twin City Light & Traction Com- 
pany has been granted a fifty-year franchise to operate an electric 
lighting plant in the city. The company will this year erect a 
$75,000 power house near the present one on Coal Creek. A. 


BRAINERD, MINN.—This city is now receiving power from the 
Toltz Engineering Company of St. Paul which has a contract to 
supply current for the next ten years. The generating machinery 
was supplied by the Minneapolis Steel & Machinery Company. 


KLAMATH FALLS, ORE.—The Siskiyou Electric Light & 
Power Company has started construction work on a dam at the 
head of Ward's Canyon, sixteen miles above Hornbrook on the Kla- 
math River. The dam is to be 250 feet long and ninety feet 
high. A. 

CLINTON, MASS.—The factory of the Bigelow Carpet Company 
has adopted individual drive for its machines. So far 122 motors 
have been installed, the majority of which are running single looms. 
About as many more motors are to be installed before the plant is 
fully equipped. 

DAYTON, WASH.—The Dayton Electric Company has been 
granted an electric lighting franchise in this city. The Pacific 
Light & Power Company, formerly operating in this city, has trans- 
ferred to the Dayton Electric Company all its holdings and interests 
in Dayton. The transaction involved about $200,000. A. 

DURHAM, N. C.—The Southern Power Company has purchased 
land upon which it will build its distributing station when its high- 
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voltage lines reach Durham. Twenty thousand available horsepower 
in Durham, about 3500 of which is supplied in emergenies by the 
Durham Traction Company, will be the prospect of the new om- 
pany. 

CHARLOTTE, N. C.—The Proximity Manufacturing Company 
and the White Oak Cotton Mills of Greensboro have arranged with 
the Southern Power Company of this city for secondary power, 
which will be furnished at the White Oak power station of the 


mills. The cost of making the change will amount to several thou- 
sand dollars. 


NAVY YARD, PUGET SOUND.—The new half-million-dollar 
central power plant which has been under construction here for the 
past two years will be placed in operation about the middle of next 
month. The new plant will generate electrical power and light for 
use throughout the yard and furnish compressed air for the opera- 
tion of drills and other machinery. 


WELLSBURG, W. VA.—It has been announced here that the 
plant and franchise of the Wellsburg Electric Light and Power 
Company was recently taken over by the Ohio Valley Scenic Com- 
pany of East Liverpool, for a consideration said to between $20,000 
and $25,000, possession being taken immediately. Secretary E. A. 
Sheets will be retained by the new owners. 


GREENSBORO, N. C.—Papers of incorporation for the North 
State Hydro-Electric Company, with an authorized capital stock of 
$300,000, have been filed at Raleigh. The incorporators are: A.C. 
Wyckoff, H. L. Parker and F. H. Briggs, all of Raleigh. The com- 
pany, it is stated, is a subsidiary company of the Carolina Power 
& Light Company and the Yadkin River Power Company. 


TROY, ALA.—A $50,000 electric light plant is to be erected in 
Troy by the Standard Chemical & Oil Company, a local fertilizer, 
oil and ice concern. Contracts will soon be completed for the 
machinery and supplies for this plant, only a few details of minor 
importance remaining. In a)l probability the new plant will be 
located at the new mill of the company two miles north of Troy. 


SAN BERNARDINO, CAL.—D. R. Paramour has filed on 3,000 
inches of Bear Creek water, and plans, under the name of the Union 
Power Company, to supply electric energy in San Bernardino, River- 
side, Orange and Los Angeles counties. Two power sites have been 
selected in Bear Creek Canyon. Mr. Paramour states that the 
aka is to be conveyed to the power houses through concrete tun- 
nels. 


FRESNO, CAL.—Work will be begun immediately upon the 
building of the West Side electric power line which is to connect 
Bakersfield with the big power plant of the San Joaquin Light and 
Power Corporation at Crane valley. After leaving Fresno the line 
will run via the Summit lake, Tulare lake and Lost Hills oil field 
PE It will be 195 miles in length and operate at 60,000 
volts. 


CROWLEY, PA.—Machinery has arrived for the new light 
plant here and the system will be in use in a short time. The 
new installation is valued at $15,000. The city power plant was 
burned September 18, 1909, and a temporary plant was patched 
up to supply water and light. The new installation will supply 
the city, including street lighting, which has been inadequate since 
the destruction of the old power house. 


CHARLOTTE., N. C.—The American Spinning Company of 
Greenville, will install the electric drive to displace steam power 
in its No. 1 mill. This change will require the installation of a 60t- 
horsepower motor and contract for this machine has been awarded. 
The electricity will be obtained from the Greenville transmission 
lines of the Southern Power Company of this city. The American 
plant has about 52,500 spindles and 1,100 looms, on yarn and cloth 
production. 


ASHLAND, PA.—The large power plant of the P. & R. Coal 
and Iron Company, which has been in course of construction for 
more than a year at the Locust Spring colliery, at Locust Gap, is 
nearly completed and same tests have already been made. The 
company will have seven slopes and shafts with its necessary large 
underground openings. together with the breaker, engine rooms, 
fire rooms, etc., to supply at this one colliery, and will also furnish 
light and power at the Alaska and the Potts collieries. 


KINGSLAND, TEX.—C. M. Alexander, of Dallas, who is at the 
head of the Colorado River Power Company that is building a large 
reinforced concrete dam and installing a hydroelectric plant at 
Marble Falls. Tex., is arranging to establish a similar enterprise on 
the Colorado River near here. He has selected the site for the pro- 
posed dam and acquired the land in the valley that is to be over- 
flowed by the water storage reservoir. The capacity of the hydro- 
electric plant will be about 10,000-horsepower, it is stated. It will 
be operated in connection with the plant at Marble Falls. The dam 
that Mr. Alexander and associates are to construct near here will 
be of the same open-chamber type as the one that they are build- 
ing at Marble Falls. Electric power transmission lines will be con- 
structed from these two hydroelectric plants to towns and cities 
within a radius of 150 miles, tentative contracts for the sale of the 
power having already been entered into with a number of industrial 
concerns. Within this radius are located San Antonio, Austin. 
Waco, Temple, Belton, Llano, Burnet, Lampasas, Taylor, George 
town, San Marcos, New Braunfels and many other towns of smaller 
size. 
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April 29, 1911 f 
ELECTRIC RAILWAYS. 


(Special Correspondence.) 


MT. CARMEL, ILL.—The City Council has granted a franchise 
to the Evansville, Mt. Carmel & Olney Traction line to enter the 
city over Market and Mulberry Streets. S. 

BENTON HARBOR, MICH.—An effort will be made to run cars 
to Indian lake over the Dowagiac interurban line by July 4. Ar- 
rangements have been already made for the disposal of a $200,000 
bond issue. 

SAN FRANCISCO, CAL.—The Oakland, Antioch & Eastern 
Railway Company has been incorporated by S. L. Naphtaly, A. W. 
Maltby, L. Arnstein, J. R. Selby and A. J. Koutmeyer with a capital 

A. 


stock of $80,000. 

PENTWATER, MICH.—A proposition is being considered for 
the construction of an electric line between this place and Walker- 
ville, a distance of about twenty miles. If the road is built, a bonus 
of $50,000 must be furnished to the promoters. 

CHESTER, PA.—The franchise of the Southwestern Street 
Railway Company, with all of its real estate and equipment, was 
sold at public sale to David Wallerstein for $177,000. The line 
extends from Otsego and Mifflin stations to Bow Creek and is 
operating only six of its twenty-two cars. : 

GLOVERSVILLE, N. Y.—Announcement has been made of the 
formation of a company for the building of an electric railway 
from Johnstown to Little Falls. It is expected the road will be 
in operation before the end of 1912, thus completing the chain of 
electric railways from Hudson to Buffalo. , 

BALTIMORE, MD.—It is stated that more than $110,000 of 
the authorized $200,000 stock of the Kent Traction Company, which 
proposes to construct a trolley line from Tolchester to Chester- 
town, ten miles, has been subscribed. There is a possibility that 
the road will later be extended to Centerville, Easton, Hurlock. 


Salisbury and Crisfield. 

FRESNO, CAL.—The Hanford & Summit Lake Railroad Com- 
pany will extend its line from Hardwick, in Kings County, to 
Jamison, twenty-six miles west of this city. The line will be thirty- 
six miles in length, and, with the exception of four miles, will be 
located in Fresno County. Work on the new road is expected to 
begin in a very snort time. A. 

BRIDGEPORT, CONN.—The New Haven Railroad is planning 
to supply power for the operation of street railways in all of the 
towns through which the main line runs east from Cos Cob as 
far as Bridgeport. The Cos Cob plant now supplies the power for 
the Greenwich lighting plant, which is owned and operated by the 
Connecticut Company, and preparations are being made to supply 
power for the street railways in White Plains, Mamaroneck and 
Portchester, N. Y., and Stamford, South Norwalk, Norwalk and 


Bridgeport, Conn. 


TELEPHONE AND TELEGRAPH. ‘i 


(Special Correspondence.) 

KALAVALA, MINN.—The Kalavala Farmers Telephone Com- 
pany will build a line to Moose Lake. C. 

HARRISBURG, PA.—The Fort Loudon & Cove Gap Telephone 
Company of Franklin County has been chartered with a capital of 
‘$5,000. 

DAYTON, WASH.—Farniers have organized the Mount Vernon 
‘Telephone Company to construct a line twelve miles long to Mount 
Pleasant. 

LA CROSSE, WIS.—The La Crosse Telephone Company has 
secured a site for construction of a telephone building estimated 
to cost $20,000. C; 

MONTICELLO, ILL.—The local telephone company and the 
Atwood Mutual Telephone Company will build a direct through 
toll line between Monticello and Atwood. Z. 

MORA, MINN.—The Knife Lake Telephone Company, Axel 
Lundberg, secretary, has commenced the construction of a nine- 
mile extension of its line in Knife Lake town. Ç: 

TEXARKANA, KAN.—Announcement has been made of the 
sale of the Kizer Telephone Company, an independent line, con- 
necting Texarkana with Mena and Mena with Ashdown and Bok- 
homa, to the Southern Telephone Company. The new owners have 
taken charge of the property. 

MANITOWOC, WIS.—The Wisconsin Telephone Company has 


started work upon construction of a fourth toll line between Mil- 
waukee and this city. W. D. Quinlan, former district manager of 


‘the Green Bay district, of which this city is part, who resigned 


to go West for his health, has returned and succeeds H. Minery 
as district manager. 

ROSWELL, N. M.—The transfer of all telephone lines from 
Melrose, N. M., east on the Belen cut-off and thence south to and 
including Artesia, was made recently from the local companies to 
the Colorado Telephone Company, a branch of the Bell system. 


‘The price approximates $300,000. John W. Pope, E. A. Cahoon, J. 


P. Crouch and L. K. McGaffey, all of Roswell, owned all of the 


:stock in the three companies. 
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ELECTRICAL SECURITIES. 


Although the week has been more active in stocks there has 
been a loss in the value of many securities. While there was 
an increase in bond transactions, the change in values was frac- 
tional. Reading, steel and Union Pacific stock lead the market 
and the total volume of trading amounted to three times that of 
the previous week. 

There has been admitted to the regular trading list on the 
Chicago Stock Exchange an additional issue of $6,250,000 Western 
Electric Company first mortgage five-per-cent gold bonds, making 
total now listed $15,000,000. 

A mortgage to secure $15,000,000 thirty-five-year five-per-cent 
gold bonds has been filed by the Yadkin River Power Company, 
in the deed from the Rockingham Power Company, now being 
registered at Wadesboro, N. C. This includes the Blewett Falls 
property, which recently underwent reorganization. 

The city council of Saskatoon has been asked to guarantee 
bonds of the Saskatchewan Power Company to an estimated 
amount of $836,000, the company promising to give the city fifty-one 
per cent of the common stock and a controlling representation on 
the board. 

At the annual meeting of the Marconi Wireless Company of 
America, the following directors were elected to serve for five 
years: Charles A. Terry, New York; Major S. Flood-Page, Lon- 
don: and Godfrey C. Isaacs, London. John W. Griggs was elected 
president, and Guglielmo Marconi and John Bottomley first and 
second vice-presidents. 

DIVIDENDS. 

Cape Breton Electric Company; common semi-annual dividend 
of $2 and preferred of $3, payable May 1. 

Cities Service: common monthly dividend of one-quarter per 
cent and preferred of one-half per cent, payable May 1. 
Commonwealth Power, Railway & Light Company: preferred 
rterly dividend of one and one-half per cent, payable May 1. 
Connecticut Railway & Lighting Company; common quarterly 
dividend of one per cent, and one per cent on preferred, payable 
May 15. 

Hartford & Springfield Street Railway Company; regular semi- 
annual dividend of three per cent on the preferred stock, payable 
May 1 to stock of record April 20. 

Lewiston, Augusta & Waterville Street Railway Company; 
one and one-half per cent on preferred, payable May 1. 

Ohio Traction Company; quarterly dividend of one and one- 
quarter per cent, payable May 1. 

Pacific Power & Light Company; regular quarterly dividend 
of one and three-quarters per cent on preferred stock, payable 


May 1. 
CLOSING BID PRICES FOR ELECTRICAL SECURITIES ON THE LEADING EX- 
CHANCES AS COMPARED WITH ‘TIF PREVIOUS WEEK. 


qua 


NEW YORK. 

l April 24. April 17. 
Allis-Chalmers COMMON 2... cece eee tere e eet e eee te eee eeeees 7% 7% 
Allis-Chalmers preferred .......-..e eee e eect e scence reetercees 26 29 
Amalgamated Copper ......eeece eee re eee ere ene cer eeeeeceeees 61% 623 
American Tel. & Cable... . cece eect eer eee reece nee nceceeres *80 #80 
American Tel. & Tel......cceeeee ese ee cnr r eee eteeeeerreeees 144% 145% 
Brooklyn Rapid Transit ...e..ssesesesesessreseereererrerett 765% 77% 
General Electric ......-se cece ccc c ene ear nenccetecsesessaees 150% 150% 
Interborough-Metropolitan COMMON .....++eeeer reer eer rtsees 17% 18% 
Interborough-Metropolitan preferred ......esessereeserreerees 4814 52 
Kings County Electric ....s-sreseesrereenergrrorreeeenrererrt. 123 129 
Mackay Companies (Postal Telegraph and Cables) common.. 90% 90% 
Mackay Companies (Postal Telegraph and Cables) preferred. 75 76% 
Manhattan Elevated ...... eee e eect eee cree reece ct ene ene rceees 135 136 
Metropolitan Street Railway .......sesesrereereerereeesrete *18 #18 
New York & New Jersey Telephone......- MO ee ee ee eee 103 103 
Pacific Tel. & Tel. 2... .e cece cece e rene teens ee ere co 48 50% 
U. S. Steel COMMON. ... 6. cere e etree ete e neat eeeeereres 735% 17 
U` S. Steel preferred....... cece cece e eee e eect een eter ereeeees 119 119% 
Western Union .....-:cccce eee c erence eee c nese csacesacerres orig ae 

"es re) COMMON ..ccccc csc c cere reese teste reese eeanes 

Westinghouge a i 
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*Last price quoted, 


BOSTON. 
April 24. April 17. 
American Tel. & Tel......seseseesseersesessesrreserrererter: 144% 145% 
Edison Elec. Muminating.....sseseersresrererereseereresteet 285 >83 
General Electric con cccbs-sas caw ee awed Eee e deere es eee eas 150% 150% 
Massachusetts Electric COMMON....... ere e eee c errr err rees 16 16% 
Massachusetts Electric preferred. ........ eee reer errreerersccs 86% 8714 
New England Telephone ....-..ee cesses reer reer r rere s recess 140 142 
Western Tel. & Tel. COMMON. ....... cee eee eect erent teetes 18 19 
Western Tel, & Tel. preferred. .....cseeeeee erect ert tseetees 92 93% 
PHILADELPHIA. 
April 24. April 17. 
American RailWayS .....-se rece e reer eres eee tee c tren eeeeess % K 
Electric Company of AMerica......ssessresesesrereererrrret? 11 3 11 4 
Kiectric Storage Battery COMMON. .ss..ssssseseserrrerrrrrtt) 52 521 
Electric Storage Battery preferred... cc cee eee eee eee eens 52 ; o2hy 
Philadelphia Electric -esesscrrsisrcnctevicre tereded. sense. 16% 16% 
Philadelphia Rapid Transit ....sssssesssessrerereerererertte? 12 1814 
Philadelphia Traction ......--.seseee ere er eter reset ee esecess 8212 84 
Union Traction syes sarre E PERA AE emt E SE A 45% 46% 
ICAGO., 
a April 24. April 17 
Chicago Railways, Series: 1 6o5.5 ce abe se eS eee eR RS 80 a 
Chicago Railways, Series 2....--...seserrrcterert testes eer arn 
Chicago GUY cc ore wee See Re Cee ee Rese EE eT bite fie 
Chicago Telephone sesecessroréristeni tadi prentar dE csr e ttur m i 
Commonwealth Edison ..sessessseeessesesrererererrretet tT] 123 i> 28 
Metropolitan Elevated common ....-.serreeerrsee testes! a ne 


. 
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PERSONAL MENTION, 


R. L. MacDUFFIE has been appointed treasurer of th - 
As-You-Enter Car Corporation. PARSER 


CHARLES P. STEINMETZ of the General Electric Company 
recently delivered a series of two lectures on “Electrical Energy” 
sean the students of the college of engineering of the University of 

inois. 

LEVI L. PAXTON, for the past six years superintendent of 
motive power of the Evansville & Southern Indiana Traction Com- 
pany, has resigned and will be succeeded by L. E. Butler, of Ken- 
dallville, Ind. 

EDWARD C. SPRING, traffic manager of the Lehigh Valléy 
Transit Company, with headquarters at Allentown, Pa., has’ been 
promoted to the position of general -manager of the Philadelphia 
& Western line. 

JAMES CAMPBELL has been elected president of the Mil- 
waukee Electric Railway & Light Company. Mr. Campbell is 
president of the North American Company, which controls ‘the 
Milwaukee concern. He succeeds John I. Beggs, resigned. 


WALTER R. ARMSTRONG, who was recently made president 
and general manager of the Federal Miniature Lamp Company of 
Cleveland, O., is one of the best known persons in the miniature 
incandescent lamp business. Mr. Armstrong’s experience in lamp 
manufacture dates back to 1886, and for the past twenty years he 
has made a special study of minia- 
ture and novel types of lamps. Per- 
sonally, one of the most expert lamp 
makers in this country, he has a rare 
ability in teaching the art efficiently 
to others, and has thus developed a 
corps of specialists thoroughly skilled 
in the delicate, exacting operations of 
miniature lamp making. During the 
past four years Mr. Armstrong has 
given much attention to the perfecting 
of a high-efficiency incandescent lamp 
for automobile head-light service, and 
has worked on the automobile-light- 
ing problem in co-operation with the 
engineers of a large number of stor- 
age-battery, generator and automobile 
manufacturing concerns. The factory 
of Mr. Armstrong’s company is of very 
recent and thoroughly modern con- 
struction, and carries a stock of over 
500,000 lamps, the largest single stock 


of miniature lamps in the world. 

HUGH J. McGOWAN, president of the Indianapolis Traction 
& Terminal Company, and also of the Terre Haute, Indianapolis 
& Eastern Traction Company, has returned to his home in Indian- 
apolis, after a winter’s sojourn in California. Mr. McGowan speaks 
highly of the traction development on the Pacific coast. 


© CHARLES AUSTIN HOWE, manager Chicago office of the 
Holophane Company, has resigned ‘his position to become treasurer 
and general: manager of the Holo- 
phane Company, Limited, of Cana- 
da, with headquarters at Toronto. 
Mr. Howe has been connected with 
the Holophane Company for the 
past ten years and resigned the 
position of sales manager to accept 
charge of the Chicago office four 
years ago. Since coming to Chi- 
cago Mr. Howe has taken an active 
interest in electrical happenings 
and was recently elected vice-pres- 
ident of the Chicago Electric Club. 
He is also a member of the IHumi- 
nating Engineering Society and has 
delivered many addresses on the 
subject of illumination. Paralleling a i 
the announcement of Mr. Howe’s "ie Y 
well deserved advancement is the ie N 
announcement that on Saturday, Te 
April 29, he will wed Miss Helen 
Louise Atwood, of Chicago. Mr. 
Howe is an esteemed and popular 
member of tne electrical fraternity 
pa his many friends concur in extending their hearty congratula- 
ions. 

THEODORE N. VAIL, president of the American Telephone & 
Telegraph Company and the Western Union Telegraph Company, 
who is now in London, was strongly urged to permit his name to 
be used as a candidate for Governor of Vermont. Mr. Vail is one 
of the leading landed proprietors of that state, owning a farm of 
5,000 acres at Lyndonviile. He was telegraphed to a few days 
before he sailed as to the truth of the report that Vermont might 
claim him for its new Governor. Mr. Vail responded promptly as 
follows: “I am not seeking nor would accept any such prefer. 
ment. These rumors were started in Vermont to get at my posi- 
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tion, but I have expressed the same sentiment there that I do 
here. -Of course I am grateful for the implied compliment.” 


OBITUARY. 


ROBERT WEBB MORGAN died suddenly of pneumonia on 
April 17 after an illness of only six days. Mr. Morgan was born 
at Tarrytown, N. Y., 1864. His father was N. Dennison Morgan, 
one of the leading financiers of New York of his time, and a 
founder of the Mutual Life Insurance Company. Mr. Morgan was 
educated at St. Paul’s School, Concord, N. H., and later at Garden 
City, N. Y. Previous to his engaging in the electrical business, he 
was purchasing agent for the Wagner Palace Car Company. After 
the consolidation of this company witn the Pullman Company, he 
organized and was president of the Globe Printing Company. In 
1901 he established the Anchor Lamp Company, and was its first 
president; and in 1908 the Aetna Lamp Company, of which he 
was also president. Mr. Morgan lived at Bronxville, N. Y., and was 
buried at Kensico, N. Y. He leaves a widow. He was a member 
of the Society of Colonial Wars, and one of the charter members 
of the Military Order of Foreign Wars of the United States, of 
which organization he was Deputy Secretary. 


LEGAL NOTES. 


A TELEPHONE COMPANY NOT SUBJECT TO LICENSE 
TAX.—Where a telephone company owns no property of any de- 
scription within a town, has no franchise from it, does no business 
within the town, directly or indirectly, through the agency of oth- 
ers, but only makes telephonic connection outside of the limits of 
the town with a wholly separate and independent corporation, 
which pays taxes on all of its property within the town and has a 
license from the town to do a telephone business, the Supreme Court 
of Appeals of Virginia holds that the town has no authority to re 
quire a license of the first-mentioned company.—Southern Bell 
Bret & Telegraph Company vs. Town of Harrisonburg, 69 

. E. 348. 

LIQUIDATED DAMAGES.—It has often occurred in connection 
with contracts for Government work that the performance of work 
or the furnishing of material thereunder have not been completed 
within the time required and that the engineers in charge of the 
work have stated that no damages were suffered by the United 
States. The comptroller of the Treasury has held that it is not 
necessary to inquire or consider whether the Government suffered 
any actual damage or not, but that in a proper case where the par- 
ties to the contract have agreed upon and liquidated the damages 
that will be sustained in the event of a breach of the contract, 
neither party will be permitted to be heard to say that there were 
no damages. This decision followed the holding of the United 
States Supreme Court in United States vs. Bethlehem Steel Com- 
pany, 205 U. S., 121. 

NO ABSOLUTE RULE AS TO DUTIES TO AND OF LINE- 
MEN.—The Supreme Court of Alabama says that it thinks the truth 
to be that no absolute, positive, or invariable rule can be an- 
nounced, which will apply to every case, and which will correctly 
define the duties of electric companies to their linemen in all cases, 
or the duties of the linemen to the companies, or define the risks 
which the linemen assume in all cases. The duties and liabilities 
of the electric company, and the duties, risks, and rights of the 
linemen, as to the inspecting and maintaining of electric poles, must 
of necessity depend upon the circumstances of each particular case. 
The degree of care required of both parties, and the risks incident 
to the employment, and which are assumed by the respective par- 
ties, master and servant, are to be measured and determined in 
each particular case, to some extent at least, by the contract or 
terms of employment, and by the rules and customs of the mas- 
ter.—Mobile Electric Company vs. Sanges, 53 So. 176. 


NEW PUBLICATIONS. 


ELECTRICITY.—A new quarterly journal entitled Electricity 
has been launched in Australia, and two numbers have already 
appeared. The field covered by the new journal appears to be 
largely a popular one, with the object of increasing the use of 
electrical devices and machinery in its home field. The publisher 
is Peter G. Tait, 63 Queen Street, Melbourne. 

SOCIETY FOR THE PROMOTION OF ENGINEERING EDU- 
CATION.—The procedings of the eighteenth annual meeting of 
this society, held in Madison, Wis., last June, has been issued. It 
contains a number of interesting articles on instruction in tech- 
nical and scientific subjects. The proceedings are in two volumes 
and are issued by the secretary, Prof. H. H. Norris, Cornell Uni- 
versity, Ithaca, N. Y. 

NEW YORK COMMISSION REPORTS.—The Public Service 
Commission of New York, Second District, has published, in two 
volumes, its third annual report, covering the year ended December 
31, 1909. Volume I gives a resumé of the work of the Commission 
together with the cases coming up for consideration during the 
year. These are systematically arranged under their various heads. 
Volume II is confined to abstracts of the reports of corporations. 

_CANADA’S ASBESTOS INDUSTRY.—A second and enlarged 
edition of the report on asbestos has been issued by the Depart- 
ment of Mincs, Ottawa, Canada. The report has been prepared by 
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Fritz Cirkel, and the text has been largely rewritten and much new 
matter added. It fills 316 pages and deals with the location of asbes- 
tos deposits, the physical and chemical properties of asbestos, its 
quarrying, preparation, cost of extraction and commercial applica- 
tions. A Chapter is devoted to asbestos in foreign countries and a 
bibliography of the subject is appended. 

ARGENTINE TARIFF LAW.—The Pan-American Union, Wash- 
ington, D. C., is issuing a series of bulletins on the tariff laws of 
the South American countries. The first of these, dealing with 
the Argentine Republic, has appeared. Some of the duties on 
Argentine imports are as follows: carbons for arc lamps, thirty-five 
per cent ad valorum; electric machinery and conduits, five per 
cent: copper wire and electric cables, five per cent; machinery for 
mine working, free; materials and apparatus for electric railways, 
free: all other electrical apparatus, twenty-five per cent. The 
charge for this bulletin is twenty-five cents. 


PROPOSALS. 


POST OFFICE, PHOENIX, ARIZ.—The office of the Supervis- 
ing Architect, Washington, D. C., will receive sealed bids until 
May 19, for the construction (including plumbing, gas piping, heat- 
ing apparatus, electric conduits, and wiring), of the United States 
post office and court house at Phoenix, Ariz., in accordance with 
drawings and specifications, copies of which may be had from the 
custodian of site at Phoenix, or at the Supervising Architect’s office. 

POST OFFICE, RICHMOND, VA.—The office of the Supervising 
Architect, Washington, D. C., will receive sealed bids until May 8, 
for the installation of conduit and wiring and lighting system in 
the reconstruction of the United States post office, court house and 
custom house building at Richmond, Va., in accordance with draw- 
ings and specifications, copies of which may be had at this office 
or at the office of the superintendent of construction at Richmond. 

LIGHTING PLANT, CHILLICOTHE, MO.—Sealed proposals 
will be received until May 8, by Ira T. Graham, city auditor of 
Chillicothe, Mo., for furnishing tools and labor and constructing 
a complete municipal electric lighting and power plant in accord- 


“ance with plans and specifications now on file with him and also at 


the office of Fuller-Coult Company, Chemical Building, St. Louis, 
Mo. Engines, generators, line material, etc., are to be bid on. The 
work has been divided into ten sections and proposals wil! be 
received on any section or on the whole plant. 

NAVY DEPARTMENT SUPPLIES.—The Bureau of Supplies 
and Accounts, Navy Department, Washington, D. C., will open bids 
on naval supplies on the dates given below. Bidders interested 
therein should: make early application for copies of the schedule, 
giving the schedule numbers desired. Schedules can be obtained 
from the Navy Pay Office nearest each navy yard. Bids will be 


asked on the following supplies: 


Date of Quantity. Place of Schedule 
Opening. Material. Delivery. Number. 
Brooklyn, N. Y..3515 


May “%—Bells, watertight, vibrating..50 ............ 
\ aie aaa antes’ Miscellaneous. Charleston, S. C.3509 


Cable, telephone 

Cable, oil proof...........-. 15,000 feet ...Wash’ton, D. C€C.3510 

Lamps, arc ..... cee ee eee LOO: 4 Seeisnca es Brooklyn, N. Y..3509 

Transformers, auto ........ TO sci Goh een Brooklyn, N. Y..3509 

Wire, magnet ,,.........055 Miscellaneous. Brooklyn, N. Y..3515 
May 23—Conductor, single............ 3,000 feet...... Puget Sd., Wash.3524 

Sets, testing, portable...... OO! 220) momen ars Mare Island, Cal.3524 


NEW INCORPORATIONS. 


INDIANAPOLIS, IND.—The Foxworthy Electric Company has 
incorporated to manufacture and deal in electrical equipment, de- 


vices ansd supplies. M. K. and E. H. Foxworthy and L. R. Miller, 
S 


directors, 

NEW YORK. N. Y.—The Electric Seal & Stamp Company has 
been incorporated with a capital of $25,000 to manufacture electric 
seals, etc. The incorporators are David A. Sterling, William G. 
Lovatt and Charles J. Kleber. 

NEW YORK, N. Y.—The Eclipse Light Company has been in- 
corporated with a capital of $50,000 to manufacture gas and electric 
fixtures, etc. The incorporators of the compapny are L. B. London 
and F. Caplan of Brooklyn, and M. Bernstein of New York City. 

CHICAGO, ILL.—The Central Light Company has been incor- 
porated with a capital of $50,000 to construct and operate electric 
light plants. The incorporators are M. J. Carvey, W. J. Stenson, 
R. D. Braden, J. V. Suneral and J. D. Campbell, all of Chicago. 

NEW YORK, N. Y.—The Hasbrook Electric & Manufacturing 
Company has been incorporated with a capital of $100,000 to manu- 
facture electrical and mechanical products. The incorporators are 
Augustus T. Hasbrook, Summit, N. J.; Isaac Josephson, New York 
City, and James T. Sullivan, New York City. 

BRADFORD, PA.—The Universal Manufacturing Company has 
been incorporated, to manufacture and sell all kinds of electrical 
appliances and devices. The capitai stock is $1,000,000. The incor- 
porators are Elisha B. Cutler, Charles E. Foster, George W. Foster, 
Charles W. Randall and William H. Olmsted, all of Bradford, Pa. 

ANDERSON, IND.—The Consolidated Automobile Company has 
incorporated with a capital stock of $50,000. The object of the 
company is to manufacture automobiles, automobile parts, motors 
and motor parts and other devices and appliances. Henry Nyberg, 
Harry W. Hamilton and Percy H. Doyle are the incorporators. S. 
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INDUSTRIAL ITEMS. 


THE CROUSE-HINDS COMPANY, Syracuse, N. Y., has dis- 
tributed a number of its publication, Condulet Tulks, dealing with 
“ZC,” “ZS,” “ZD” and “ZX” condulets. 

THE EASTERN ELECTRIC LAMP COMPANY, Boston, Mass., 
compares the old wax candle and the Eastern “Mazda” lamp on 
a mailing card which has been distributed. 

THE MORRIS IRON COMPANY, New York, N. Y., has received 
a number of orders for export, covering its outdoor fixtures, the 
most recent being from Limon, Costa Rico, for 100 cast-iron arc- 


lamp posts. 

WICKES BROTHERS, Saginaw, Mich., list a very complete 
stock of second-hand engines, pumps, electrical machinery, etc., 
in the April monthly stock list which has recently been distributed 


to the trade. 

- THE WALPOLE RUBBER COMPANY & MASSACHUSETTS 
CHEMICAL COMPANY announce a change in the location of the 
New York office, going into effect May 1. The new address will 


be 80-82 Reade Street. 

THE GENERAL INCANDESCENT LAMP COMPANY, Cleve- 
land, O., have prepared two price lists of rather unusual design 
which it is enclosing with a recent letter. The cover of the lists 
is a greatly enlarged reproduction of the “G-I” label. 

PETTINGELL-ANDREWS COMPANY, Boston, Mass., has dis- 
tributed the Spring Business Number of its monthly publication. 
Juice. The issue is devoted principally to fans, flatirons and other 
business getters which advance in popularity with the coming of 


summer. 

THE HUNTER FAN & MOTOR COMPANY, New York, N. Y., 
has published an attractive catalogue of its “Tuerk” and ‘H.-E.” 
fan motors. These types, which are made both for alternating cur- 
rent and direct current, are illustrated both as installed and in 
part and descriptions and prices are given throughout. 

DANIEL J. HAUER, construction economist and consulting 
engineer, Park Row Building, New York, announces that it is his 
intention to devote his time entirely to consulting engineering 
and the introduction of methods of system and economy in con- 
tracting work. He invites correspondence or interviews with con- 


tractors. 

THE TRIUMPH ELECTRIC COMPANY announces the re- 
moval of its Boston office from 101 High Street to 92 Pearl Street. 
C. A. Cotton is district office manager. This change of location 
was made necessary by the large increase in the volume of busi- 
ness and the necessity of having larger and more commodious 


quarters. 

THE WAGNER ELECTRIC MANUFACTURING COMPANY, 
St. Louis, Mo. is sending bulletins describing its alternating-cur- 
rent rectifier, which is designed particularly for use in charging 
ignition and other small storage batteries for automobiles. The 
weights and dimensions of the rectifier sets are given as well as 
the prices, and several illustrations show the appearance of the 


rectifier as installed. 

THE FLOUR CITY ORNAMENTAL IRON WORKS, Minneap- 
olis, Minn., will in a short time distribute a new catalog of its 
lamp-standard department. The brochure will include a detailed 
description of the various “Corinthian,” “Egyptian,” “Capital” and 
Boulevard designs. The fact that all illustrations are made on 
the definite scale of one-half inch to the foot will increaese its 
value to those wishing to place orders. 

H. T. PAISTE COMPANY, Philadelphia, Pa., is distributing its 
March condensed catalogue and price list of Paiste standardized 
wiring material. The supplies listed have been standardized as 
far as possible and the number of special types tending toward 
multiplicity of designs has been avoided. The new Paiste socket, 
which is especially featured, is described at length with an illus- 
tration. <A color plate of Paiste pipe taplets is a feature of the 


bulletin. 

THE COLUMBIA INCANDESCENT LAMP COMPANY, Phila- 
delphia, Pa., which has for the past eight years been located in 
the Real Estate Trust Building, has recently moved its offices in order 
to serve its customers more efficiently. The new location is No. 
639 to 641 Philadelphia Bourse Building, Fourth, Fifth, Market and 
Chestnut Streets. This move brings the offices and warerooms in 
the same building, enabling the company to handle shipments from 
its Philadelphia stock to much greater advantage than formerly. 
The new office opened April 17. 

THE WESTINGHOUSE ELECTRIC & MANUFACTURING 
COMPANY, Pittsburg, Pa., has received a number of orders for 
railroad equipment, among which was one for four quadruple 
equipments of No. 304 interpole railway motors for the Bowling 
Green & Souther Railway, of Findlay, O. The Georgia Railway 
& Electric Company, of Atlanta, has ordered six additional double 
equipments of No. 112 B-2 motors and the Johnston Passenger 
Railway Company, of Johnston, Pa., five double equipments of 
No. 93A motors. A Number of other companies have recently or- 
dered railway material in large amounts from the Westinghouse 
Company. 

THE SCHAEFFER & BUDENBERG MANUFACTURING COM- 
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PANY, Brooklyn, N. Y., has issued a bulletin under the name of 
The Indicator.” This publication describes instruments of pre- 
cision for indicating and recording pressure, temperature and speed. 
The company’s instruments are exceedingly well known, as it is 
their policy that no instrument is allowed to leave the factory 
until the examiners are satisfied beyond all doubt that the instru- 
ment is properly designed, made and tested to go into service and 
do its work properly. In addition to a very complete description 
of each of the pieces of apparatus a number of half-tones of the 
instruments showing exteriors and also cross-sections are included. 


THE GENERAL ELECTRIC COMPANY, Schenectady. N. Y., 
has just issued a very attractive bulletin, which illustrates and 
describes its electric fans for the coming season. These fans are 
made for either alternating or direct current, and in various styles 
and sizes to meet various conditions. The publication lists fans 
suitable for the home, office and restaurant, and fans which can 
be placed on desk or table, or fastened to the wall or ceiling. The 
bulletin, which is No. 4806, lists also various small power motors. 
The company’s bulletin No. 4799, sent out at the same time, 
describes in considerable detail several types of revolving-field 
alternators. Both horizontal and vertical shaft alternators are 
illustrated. Bulletin No. 4816 contains a description of a new 
running-light telltale board which has the approval of the Under- 
writer’s Laboratories, and affords a reliable means of indicating 
whether or not the running lanterns are lighted. The board may 
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be located in the pilot house and is so arranged that both an 
audible and visible warning is given on the failure of a lamp. 


DATES AHEAD. 


Arkansas Association of Public Utility Operators. 
vention, Little Rock, Ark., May 3, 4 and 5. 

American Foundrymen’s Association, American Brass Founders’ 
Association and the Associated Foundry Foremen. Annual con- 
vention, Pittsburg, Pa., May 23-26. 

National Electric Light Association. Annual convention, New 
York City, May 24 to June 3. 

Commercial Section, National Electric Light Association. Meet- 
ing and banquet, New York, N. Y., June 1. 

Association of Railway Electrical Engineers. Semi-annual con- 
vention, Washington Terminal Station, Washington, D. C., June 
16 and 17. 

Association of Railway Telegraph Superintendents. Annual 
meeting, Boston, Mass.. June 19-23. i 

Mississippi Electric Association. 
Miss., June 20-21. 

American Institute of Chemical Engineers. 
ing, Chicago, Ill., June 21 to 24. 

Society for the Promotion of Engineering Education. 
meeting, Pittsburg, Pa., June 26, 27 and 28. 

Association of Railway Electrical Engineers. 
Chicago, November 6-10. 


Annual con: 


Annual convention, Gulfport, 
Semi-annual meet- 
Annual 


La Salle Hotel, 


RECORD OF ELECTRICAL PATENTS. 


Issued (United States Patent Office) April 18, rọ11. 


989,568. ELECTRIC FURNACE. Michael R. Conley, New York, 
N. Y., assignor to J. Esdaile Florence, trustee, New York, 
N. Y. Filed June 14, 1910. A one-piece electric resistance fur- 
nace having a melting chamber composed of material of rela- 
tively high resistance, and a body portion formed in the 
shape of integral arms extending from the sides of the melting 
chamber, and composed of material of better conductivity than 
that of the melting chamber. 

989,576. TELEGRAPHY. Patrick B. Delany, South Orange, N. A 
Filed May 1, 1907. An automatic dot transmitter comprises 
a vibrator, an electromagnet therefor, and a key-controlled 
shunt for the magnet. 

989,577. TELEGRAPHY. Patrick B. Delany, South Orange, N. J., 
assignor to Telepost Co., New York, N. Y. Filed August 24, 
1910. In parallel with an electromagnet are a resistance and a 
chemical recorder. 

989.583. APPARATUS FOR TRANSMITTING POWER. James 
Dunlop, Dennistoun, Glasgow, Scotland. Filed July 5, 1910. 
A multiple-cylinder air compressor has pilot valves to gov- 
ern its isolating and atmospheric valves and pressure-con- 
trolled electrical means for actuating the pilot valves. 

989,584. ELECTRIC CONTROL FOR ELEVATORS. Edward L. 
Dunn, Worcester, Mass. Filed June 5, 1908. Door switches 
and limit switches are electrically interlocked with the con- 
troller to prevent the movement of the car while any door is 
open and also to prevent overtravel. 

989,588. COOLING DEVICE FOR TELEPHONE-TRANSMITTERS. 
Carl Emil Egnér, Stockholm, and Johan Gunnar Holmstrom, 
Saltjé-Storiingen, Sweden. Filed Aug. 18, 1909. A spiral pipe 
is provided in the vicinity of the diaphragm and contains a cool- 
ing liquid passing through the same. 


989,596. METHOD OF PROTECTING ARTICLES FROM EARTH- 
CURRENTS. Hermann Geppert, Karlsruhe, Germany. Filed 
Feb. 24, 1909. In a ground-return electric railway system the 


underground piping, etc., is protected from electrolysis by 
being connected to the negative side of an auxiliary source, 
whose positive side is connected to a supplementary conductor 
adjacent the pipes. 


989,609. REGULATING MEANS FOR ELECTRIC MOTORS. Colo- 
man de Kandó. Budapest, Austria-Hungary, assiznor to George 
Westinghouse, Pittsburg, Pa. Filed Sept. 26, 1907. Renewed 
July 26, 1909. Combined with a number of electric motors. 
and means for regulating their speeds, are means whereby 
the current supplied to one of the motors, after attaining full 
speed, effects regulation of the amounts of current supplied 
to the remaining motors. 


989.610. ELECTRIC-VEHICLE-MOTOR SUSPENSION. Kalman 
von Kandó, Vado Ligure, Italy, assignor to George Westing- 
house. Filed May 4, 1908. Comprises a spring cradle in the 
side walls of the electric locomotive which supports the stator 
and has bearings for the rotor, also inner bearings for keeping 
the two parts of the motor concentric. The rotor shaft is 
connected by side cranks to the drivers, 

989.618. PENDANT SNAP-SWITCH. Robert Ẹ. Leve, New York, 


N. Y. Filed April 6, 1910 Has a i j 
' : 4, ‘ $ reciprocatin ush-l 
which gives the switch blade a hammer blow. a 


989,698. 


989,623: LAMP-SOCKET. Norman Marshall, Newton, Mass., as- 
signor to Arrow Electric Co., Hartford, Conn. Filed Oct. 19, 
1908. A keyed socket has a number of latching devices, 
engaged by relative axial movement of the cap and shell. 


989,626. TROLLEY-HEAD. James F. McKinzie, La Salle, Il. 
Filed Jan. 15. 1910. Relates to the construction of the bearings 
for a ball-bearing trolley wheel. 

989.659. MAGNETIC TACHOMETER. John K. Stewart, Chicago, 
lil. Filed March 29, 1909. Combined with a permanent mag- 
net and an armature mounted for relative rotation is a low- 
resistance disk positioned between the magnet and armature 
and mounted for oscillation about the axis of rotation of the 
rotating element: means for yieldingly resisting such oscilla- 
tion, the magnet being mounted for movement radially with re- 
spect to the axis of rotation; and means for adjusting it radi- 
ally. 

989,671. ELECTRIC FURNACE. August Voelker, Beuel, near Bonn, 
Germany. Filed Aug. 13, 1909. A closed hearth has a pendant 
prismatic pole secured to its cover and a movable pole nor- 
mally closing the bottom of the hearth. 


989,687. SELF-STARTER. Thomas E. Barnum, Milwaukee, Wis., 
assignor to Cutler-Hammer Manufacturing Co., Milwaukee, 
Wis. Filed March 14, 1907. Renewed July 14, 1909. A starting 
rheostat for motors has an electromagnet with two plungers, 
one operating the contact arm and the other opening the main 
switch on occurrence of overload. 

ARC-LAMP. William F, Davis, Grand Rapids, Mich., 

assignor to R. G. Peters Manufacturing Co., Grand Rapids, 

Mich. Filed April 20, 1909. Comprises a pair of coaxial car- 

bon holders and automatic means for feeding the carbons to- 

gether. 


989,711. ELECTRICAL MEASURING INSTALLATION. Bertrand 
G. Jamieson, Chicago, Ill. Filed Feb. 14, 1908. A switch for 
connecting either of two circuits to a measuring instrument. 


989,730. ELECTRIC TRACK-SWITCH. Joseph Patrick Tierney, 
Booterstown, and John Malone, Phibsboro, Ireland. Filed Jan. 
31, 1910. An electromagnet is pivoted so that it can operate 
the tongue of the switch. 


989,735. IMPLEMENT FOR MANIPULATING AND MOUNTING 
FILAMENTS OF ELECTRIC INCANDESCENT LAMPS. Paul 
Gabriel Triquet, Paris, France, assignor to Societe Anonyme 
des Perfectionnements aux Lampes Electriques à Filaments 
Metalliques, Brussels, Belgium. Filed June 17, 1908. Consists 
of a tube connected at one end to a vacuum pump, through 
a flexible duct, and having a slotted head at the other end. 


989,738. BATTERY-HOLDER. George Newcomb Waterbury, Jr., 
Washington, D. C. Filed Jan. 14, 1910. Consists of a frame 
for holding dry cells and provided with spring contacts for 
connecting the cells together by contacting with the zinc and 
carbon terminals. 


989,761. TELEPHONE LOCK AND CALL-REGISTER. Emanuel 
L. Buxbaum, Chicago, Hl. Filed May 17, 1909. Mounted on 
the stem of a desk telephone is a casing containing a locking 
bar engaging the switch-hook,’a register for recording calls 
and a device for releasing the lock and actuating the register. 
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989,762. SYSTEM FOR REGISTERING CALLS AND LOCKING 
TELEPHONES. Emanuel L. Buxbaum, Chicago, Ill. Filed 
Dec. 2, 1909. Includes a device such as that described in the 
preceding patent, another register at the exchange, and an 
electromagnetic device at each register to actuate both simul- 
taneously when the locking bar is in one of the lock-releasing 
positions. 

989,763. SYSTEM FOR REGISTERING TELEPHONE-CALLS. 
Emanuel L. Bauxbaum, Chicago, Ill. Filed Aug. 5, 1910. Covers 
the electric controlling system that governs the actuation of 
both the local and exchange registers referred to above. 

989,768. TELEPHONE SYSTEM. Alfred H. Dyson, Chicago, Ill., 
assignor to Western Electric Co., New York, N. Y. Filed Feb. 

. 21, 1902. Relates to the arrangement of the line and super- 
visory lamp circuits. 

989,791. APPARATUS FOR INSULATING. Max Meirowsky, Co- 
logne-Ehrenfeld, Germany. Filed Oct. 19, 1910. Comprises a 
rotatable core, heating rolls, and an endless band engaging 
the core and rolls. 


989,792. TELEĠRAPH-RELAY. Zantzinger McDonald Miller, 
Pittsburg, Pa., assignor to Premier Relay Co., Pittsburg, Pa. 
Filed Sept. 8, 1904. Renewed Nov. 9, 1905. Includes a pair 
of oppositely wound electromagnets having tubular cores in 
axial alinement and an armature located in proximity to the 
adjacent poles of the magnets and pivoted upon an axis 
parallel to the axes of the cores. 

989,798. ELECTRIC MOTOR. George H. Pfeil, Swissvale, Pa., 
assignor to Union Switch & Signal Co., Swissvale, Pa. Filed 


989,596.—PREVENTION OF ELECTROLYSIS. 


Feb. 4, 1910. An insulating bushing for a commutator, com- 
prises two sections adapted to overlap at their Meeting edges, 
each section having a sleeve portion and an inwardly inclined 
end flange adapted to retain the commutator segments. 


989,799. ELECTRIC SIGNALING APPARATUS. Edwin Pope, 
Quebec, Quebec, Canada. Filed Feb. 26, 1909. Includes elec. 
trically controlled contact selectors and a clock-train mechan- 
ism for moving all the selectors synchronously. 


989,802. ART OF EXTRACTING METALS, SUCH AS GOLD, 
SILVER, COPPER OR NICKEL, FROM THEIR NATIVE 
ORES. William D. Rennie, Hackensack, N. J., assignor to 
Universal Ore Reduction Co., Phoenix, Ariz. Filed April 19, 
1910. Consists in subjecting a mixture containing water, a 
powder of the ore and fluor-spar to electrolytic action until 
ae a all of the metal is deposited on the cathode of 

e cell. 


989,803 and 989,804. MIXTURE OR COMPOSITION FOR USE IN 
THE ART OF EXTRACTING THE PRECIOUS METALS, 
GOLD AND SILVER, FROM THEIR NATIVE ORES. William 
D. Rennie, Hackensack, N. J., assignor to Universal Ore Re- 
duction Co., Phoenix, Ariz. Filed April 19, 1910. The mixture, 
according to the first patent, consists of water 2,000 pounds, 
powdered ore 2,000 pounds, fluor-spar 300 pounds and bromine 
salt 15 pounds. According to the same patent, there is added 
to the preceding mixture 5 pounds of cyanide of potassium, 
all being mixed in the order enumerated and while under the 
influence of an electric current. 

989,814. AUXILIARY TELEPHONE-RECEIVER. Wilhelm 
Schwarzhaupt, Cologne, Germany. Filed June 15, 1910. A 
tube leads from opposite the diaphragm of the main receiver 
to an auxiliary receiver for the other ear. 

989,845. ATTACHMENT FOR INCANDESCENT-LAMP SOCK- 
ETS. Leonard H. Harding, Brooklyn, N. Y. Filed Sept. 6, 
1910. Consists of an extended collar around the socket, to 
which is pivoted a bell-crank lever that is actuated by a pull 
cord for operating a spring key. 


989,847. AUTOMATIC REVERSING STARTER. Julius Hifle, 


989,687.—-AUTOMATIC MOTOR STARTER. 
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Budapest, Austria-Hungary. Filed Oct. 24, 1910. Comprises a 
change-over switch revoluble in opposite directions, a pivoted 
resistance switch, a pivoted lever between the resistance 
switch and change-over switch to operate the former, and a 
series switch mechanically controlled by the resistance switch. 

989,853. ADJUSTABLE HOLDER FOR INSULATING-LOOMS. 
Edward H. Kruse, Fort Wayne, Ind. Filed Oct. 8, 1909. A 
holder for insulating looms for electric wires, consists of a 
loosely mounted adjusting screw and a rotary conical wedging 
member mounted thereon by a screw threaded connection. 

989,854. ADJUSTABLE SWITCH-BOX. Edward H. Kruse, Fort 
Wayne, Ind. Filed Oct. 14, 1909. Comprises a pair of oppo- 
sitely arranged brackets between which the box is adjustably 
mounted, and adjusting screws loosely mounted in the inner 
face of the box and having a screw threaded connection with 
the brackets. 

989,856. TELEPHONE. William C. Lockwood, San Juan, Porto 
Rico. Filed Jan. 29, 1909. Renewed April 22, 1910. Com- 
prises a receiver provided with an induction coil having a 
double primary and a single secondary winding, means for 
maintaining a closed local circuit through one of the primaries, 
a transmitter circuit connected to the other primary and line 
wires connected to the secondary winding. 


989,892. APPARATUS FOR GENERATING ELECTRICITY. Ed- 
ward C. Brice and Richard N. Hudson, Lexington, Ky. Filed 
March 29, 1910. A jar containing a porous cup has a carbon 
conductor receptacle suspended therein. A porous cup pro- 
vided with a cover is contained inside the carbon conductor. 


989,856.—-TELEPHONE SYSTEM. 


A metallic conductor consisting of a vertical solid body resting 
on the bottom of said thin porous cup has a projection at its. 
upper end extending through the cover of the cup, and 
leading wires are detachably connected with the projection. 


989,905. IGNITION DEVICE. Frank A. Glasgow, St. Louis, Mo. 
Filed Feb. 17, 1910. Comprises an approximately tubular- 
Shaped member stationarily mounted in the wall of an engine 
cylinder and provided with an end wall that is arranged inside- 
of the cylinder. 

989,923. COMPRESSED-GAS GENERATOR. Heinrich Parzeller, 
Essen-on-the-Ruhr, Germany. Filed Nov. 2, 1908. Comprises 
an explosion-chamber, an inlet pipe for conducting an explosive: 
mixture to the explosion-chamber, an admission-valve in the 
pipe, a sparking device in the explosion chamber, and an 
operative connection between valve and sparking device where- 
by the device ig caused to spark when the valve is closed. 


989,924. MAGNETIC SPARK-PLUG. Frederic S. Perrin, Brooklyn,. 
N. Y. Filed Nov. 3, 1910. Is provided with a magnet having 
a core containing an insulated conductor, a terminal, an arma- 
ture adapted to rest upon the terminal and provided with an 
opening adapted to play freely upon and make contact with the 
conductor. 

989,929. FIRE-DAMP INDICATOR. Friedrich Heinrich Schröder 
and Heinrich Becker, Recklinghausen, Germany. Filed Nov. 
16, 1910. A case containing a mixture of kieselguhr, asbestos. 
fibre and spongy platinum is provided with electric wires con- 
necting with a battery and an instrument indicating change 
of resistance. As heat is generated by fire-damp coming in 
contact with the spongy platinum the fact is made known by 


the indicating instrument. 

989,944. ELECTRICAL HOOP. Paul Bramson, Chicago, Ill. Filed 
Nov. 25, 1910. A channel is provided with openings which reg- 
ister with openings in a similar channel. Electric lamps op- 
erated by a small battery are placed between the openings 
and a switch is arranged so that the lamps -may be turned om 


or off. 
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989,970. ANNUNCIATOR. Charles J. Henschel, New York, N. Y. 
assignor to Charles Cory & Son, New York, N. Y. Filed Aug. T, 
1908. Parallel bars in a casing carry brackets made in U 
shape and extending from one bar to the next. An annunci- 
ator-drop mechanism carried by each of the brackets ís lo- 


cated partly at the front and partly at the rear of the brackets. 


990,032. ELECTRICAL RELAY. Edward E. Clement, Washington, 
D. C., assignor to North Electric Co., Cleveland, O. Filed 
Dec. 23, 1905. A pair of electromagnets united at the rear 
end is provided with a bent armature pivoted on the angle 
of a supporting yoke and having a depending portion extending 
in front of and across the ends of the cores, and a horizontal 

e. portion extending over the tops of the magnet spools, and a 
plurality of contact springs secured upon the rear yoke of the 
electromagnets. 


990,040. IMPROVING THE CONDUCTIVITY AND TENSILE 
STRENGTH OF COPPER AND ITS ALLOYS. Rudolf Franke, 
Eisleben, Germany, assignor to Elektrochemische Werke, Ber- 
lin, Germany. Filed April 4, 1910. A process of improving 
copper for the purpose described, which comprises adding cal- 
cium in such proportion as to increase the tensile strength 
and conductivity. 


990,069. SEPARATOR FOR STORAGE-BATTERY PLATES. 
Frank L. Sessions, Columbus, O., assignor to Jeffrey Manu- 
facturing Co. Filed Oct. 8, 1909. Comprises a series of paral- 
lel flat strips with openings between, a second series of sim- 
ilar parallel flat strips lying in a plane parallel to that of the 
first series and separated from it, the strips of one series 
overlapping those of the other, and connections between the 
overlapping portions of said strips. 


990,108. MAGAZINE ELECTRIC-ARC LAMP. James Brockie, 
Forest Hill, England. Filed July 22, 1910. The connection be- 


990,124.—ELECTRIC 


HEATER. 


tween regulating mechanism and magazine comprises a guided 
link pivotally connected with the regulating lever, a cam slot 
formed in a suitably shaped part of the link, the lower portion 
of the slot being in the direction of movement of the link and 
the upper portion of the slot being inclined toward the mag- 
azine with which it codperates, and a pin attached to said 
magazine and passing through the cam slot. 


990.109. ELECTRICALLY-HEATED WAX-POT FOR SHOE-SEW- 
ING MACHINES. Edwin N. Chandler, Brockton, and Theodore 
B. Lewis, Cambridge, Mass., assignors to Simplex Electric 
Heating Co., Boston, Mass. Filed March 19, 1909. An elec- 
trically operated sectional heater is designed to melt the wax 
used in a very short time and to keep it melted without rais- 
ing the temperature to an undue degree. 


990,120. ELECTRIC SWITCH-BOX. Mahlon M. Disler, Canton, 
Ohio. Filed May 25 1910. Has spaced contacts, a resilient 
bridging contact, a rock shaft on which the bridging contact 
is mounted, and a slidable device movable transversely to the 
rock shaft to engage the bridging contact at a point one side 
of the shaft for moving the same to closed-circuit position. . 


990,124. ELECTRIC HEATER. Horace B. Gale, Natick, Mass., 
assignor to Simplex Electric Heating Co., Cambridge, Mass. 
Original application filed Sept. 19, 1910. Divided and this ap- 
plication filed Dec. 29, 1910. Comprtses a resistance con- 
ductor formed as a series of conductive sections with radiat- 
ing arms, insulation separating the sections except at alternate 
opposite points, and a casing conforming in interior shape to 
the external form of the sections. 


990.158. CONTACT-DISK. Elvard L. Moses, Buffalo, N. Y.. as- 
signor to Oxygenator Co., Buffalo, N. Y. Filed Dec. 23, 1909. 
Comprises a circular body of stamped metal having a central 
pocket formed with a slightly beveled periphery and a central] 
aperture in the pocket, a surmounting externally screw- 
threaded stud provided with a small projection at its inner 
end secured to the central aperture, and having a conical in- 
dentation at its outer end, and an internally screw-threaded 
cap fitting over the screw-threaded stud and having a central 
wire aperture and a knurled flange. 


940,180. BRIDGING-BLOCK FOR DYNAMO-ELECTRIC 
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CHINES. Frederick Wm. Young, East Orange, N. J., assignor 
to Crocker-Wheeler Co., Ampere, N. J. Filed Aug. 19, 1908. 
Consists of a core and a folded sheet iron envelope which ex- 
tends across one side of the core and is folded over the 
opposite edges of it. 


990,183. RELAY. Charles G. Ashley, Chicago, Ill. Continuation of 
application filed Jan. 10, 1906. This application filed Nov. 19, 
1908. An instrument for increasing the amplitude of wave form 
current, incluing two windings directly out of inductive rela- 
tion, for connection in different circuits, and an inductor for 
and movable with respect to the windings, one winding being 
in coöperation with the inductor effecting eddy currents in the 
inductor, which eddy currents are caused to be in primary In- 
ductive relation with the other winding. 


990,200. RACK FOR ELECTROPLATING DEVICES. William H. 
Rogers, Muncie, Ind. Filed July 29, 1910. Articles to be 
electroplated are supported by notched shelves. 


990,206. FOOT-WARMING ATTACHMENT FOR ELECTROTHER-. 
MAL GARMENTS. Phyllis E. Charles, Portland, Ore. Filed 
Oct. 12, 1910. Garments wired for the diffusion of electric cur- 
rent are provided with terminal blocks and flexible connections. 


REISSUES. 


13,227. ELECTRIC-LAMP SOCKET. Gilbert W. Goodridge, 
Bridgeport, Conn., assignor to Bryant Electric Co., Bridgeport, 
Conn. Filed Nov. 26, 1909. Original application filed July 18, 
1907. Divided and application filed Oct. 26, 1907. Original 
No. 879,819, dated Feb. 18, 1908. The end of the shell is pro- 
vided with projections, the cap flange being provided with a 
greater number of symmetrically arranged openings with any 
of which the projections in the shell can latch. 


PATENTS THAT HAVE EXPIRED. 


Following is a record of the electrical patents (issued by the 

United States patent office) that expired April 24: 

518,604. ELECTRICAL CALCULATING SYSTEM. Herman Hol- 
lerith. Washington, D. C. 

518,613. PROTECTOR FOR ELECTRIC OR OTHER BELLS. Leon 
R. Lecellier, Viledieu, France. 


518,654. ELECTRIC-ARC LAMP. Rudolph Segerdahl, Chicago, Ill. 

518,667. ELECTRIC LOCK. James Eldon, Lock Haven, Pa. 

518,673. ELECTRICAL DEVICE FOR TOWING VEHICLES. 
Thomas P. Milligan, South Orange, N. J. 

518,693. CONTROLLING-SWITCH FOR ELECTRIC RAILWAYS. 


Philip Lange, Newark, N. J., and Benjamin G. Lamme, Pitts- 
burg, Pa. 

518,695. CONDUIT ELECTRIC RAILWAY. 
Springfield, Mass. 

518,710. METHOD OF AND APPARATUS FOR ELECTRO- 


Charles A. Maynard, 


CHEMICAL DECOMPOSITION. Henry Carmichael, Malden. 
Mass. 
518,711. PRODUCING METALLIC ZINC. Parker C. Choate, New 


York, N. Y. 

518,713. SUPPORT FOR ELECTRIC LIGHTS. William H. Con- 
nell, Wilmington, Del. 

518,719. ELECTRIC-ARC LAMP. Carl Hoffmann, Berlin, Germany. 

518,732. ART OF PRODUCING METALLIC ZINC. Parker C. 
Choate, New York, N. Y. 

518,738. APPARATUS FOR NEUTRALIZING THE EFFECTS OF 
SELF-INDUCTION IN ALTERNATING-CURRENT CIRCUITS. 
John F. Kelly and Cummings C. Chesney, Pittsfield, Mass. 

518,739. MEANS FOR REDUCING THE APPARENT ENERGY 
SUPPLIED TO ALTERNATING-CURRENT MAGNETS. John 
F. Kelly, Pittsfield, Mass. 

518,740. ALTERNATING-CURRENT DYNAMO. Jobn F. Kelly. 
Pittsfield, Mass. 

518,742 TELEPHONY. William C. Lockwood, New York, N. Y. 

518,756. ARMATURE FOR DYNAMO-ELECTRIC MACHINES OR 
ELECTRIC MOTORS. Thomas H. Hicks, Detroit, Mich. 

518,767. CONDUCTOR-PIPE AND METHOD OF JOINING EDGES 
OF SAME. William J. Plecker, Peoria, III. 

518,768. DYNAMO-ELECTRIC MACHINE OR MOTOR. Andrew 
L. Riker, New York, N. Y. 

518,781. ELECTRIC OPERATING MECHANISM FOR VEHICLES. 
Louis E. Freedley, Boston, Mass. 

518,782. DISTRIBUTION SYSTEM FOR ELECTRIC RAILWAYS. 
James E. Goodhand, Baltimore, Md. 

518,786. DIAPHRAGM FOR ELECTROLYTIC CELLS. Ernest A. 
Le Sueur, Ottawa, Canada. 

518,788. ELECTRICAL-INSTRUMENT TABLE. Jacob F. Merren. 
Chicago, Ill. 


518,792. DUPLEX ARC LAMP. Charles E. Scribner, Chicago, Ill. 
518,800. ELECTRIC SWITCH. Ernst Woltmann, Chicago, I. 

518.813. ELECTRIC SWITCH. Warren S. Hill, Hyde Park, Mass. 
518,894. ELECTRIC BELT. Per E. Petterson, Minneapolis, Minn. 
518.906. AUTOMATIC DEVICE FOR REMOVING RESISTANCE 


IN STARTING ELECTRIC MOTORS AND REPLACING SAME. 
George H. Whittingham, Baltimore, Md. 
518,907. CLEAT FOR SUPPORTING CONDUCTING WIRES FOR 
ELECTRIC CIRCUITS. Horace R. Wyman, Slingerlands, N. Y. 
518,913. COMMUTATOR BRUSH. George W. Brown, Deering, Me. 
518,916. TELEPHONE-TRANSMITTER. Herbert Cottrell, New- 
ark, N. J. 
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THE KANSAS PUBLIC-SERVICE COMMISSION. 

The act recently enacted in Kansas establishing a public- 
service commission is one of the most comprehensive that has 
been passed in any of the states. The powers vested in the 
commission are very broad and cover all kinds of public utili- 
ties except those operated by municipalities, and mutual tele- 
phone companies which are rather numerous among the farm- 
ers. The commission has authority over issuing securities, 
mergers, declaration of dividends, and transference of fran- 
chises, as well as the more usual powers of regulating rates 
and service. l 

The present Board of Railroad Commissioners becomes 
the new public-service commission, the members serving out 
their original terms of office. Thereafter the Governor will 
appoint one of the three commissioners each year. 

All public-utility corporations must file full accounts 
each year, and the commission is to make valuations of physi- 
cal property whenever occasion for the same arises. 

It is coming to be generally recognized that the functions 
of a public-service commission are to protect both the cus- 
tomers and the owners of public utilities, and that while pre- 
venting extortionate charges they should see that the inter- 
ests of the investor are also protected. This can be more 
easily accomplished where supervision over the issuance of 
Securities is exercised, and this provision of the new law is to 
be commended. It protects the investing public from the 
over-enthusiastic or fraudulent schemes of wildcat promoters 
and gives the securities approved a standing in the financial 
market. Supervision of dividends is going a step further than 
the New York law, and it may be questioned whether this pow- 
er is a desirable one. There need be little fear, however, that 
this power will be abused, for there would be no good reason 
for refusing dividends where proper provision has been made 
for upkeep and depreciation. Indeed, the provision will prob- 
ably result in better attention being given to the establish- 
ment of a proper depreciation reserve than has been customary 
in the past. In setting up a proper relation between divi- 
dends and rates, it would seem necessary to pass upon the 
vexed question of a proper return to invested capital. While 
this return need not be the same in all cases, it is difficult to 
avoid following precedent where the conditions are similar, 


and we may look forward to some interesting decisions in 


Kansas in this matter. The whole question of whether profits 
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are to be limited to a fixed percentage on the capital, or 
whether they shall depend upon the volume of business trans- 
acted, will be involved. This is a matter which has not been 
sufficiently discussed and does not seem to have received suf- 
ficient attention from commissions heretofore. 

The distinction to be made between maintenance and de- 
preciation funds is another difficult question, and one which is 
especially appreciated by those who have endeavored to make 
the separation in actual expense accounts. The methods used 
by accountants are often rather crude, as is indicated in an 
article on ‘‘ Apportionment of Expenses,’’ which will be found 
in this issue. The formulation of definite rules for such ac- 
counting would seem to become more necessary and even in- 
evitable as the powers of the public-service commissions be- 
come enlarged. | 


THE CONVENTION SEASON. 

Once more the electrical industry is busy with its state 
and national conventions. This is a season of the year when 
the reading of papers and the discussion of topics incident 
to the conduct of the electrical business is rampant and one 
must needs use seven-league boots to keep in touch with 
the many meetings that are now going on. But recently 
the Iowa State electrical and railway associations held a 
joint convention at Davenport, followed immediately by the 
convention of the Southwestern Electrical and Gas Associa- 
tion at Houston, and by the Nebraska Electrical Association 
at Lincoln. During this week the convention of the Ar- 
kansas Association of Public Utility Operators is being held 
at Little Rock. The National Electric Light Association 
holds its annual convention in New York from May 29 to 
June 3, and the National District Heating Association holds 
forth in Pittsburg from June 6 to 8. The Association of 
Railway Telegraph Superintendents holds its meeting at 
Boston June 19 to 23, and the Mississippi Electric Associa- 
tion its annual convention at Gulfport, June 20 and 21. The 
American Institute of Chemical Engineers holds its semi-an- 
nual meeting in Chicago, June 21 to 24, the Society for the 
Promotion of Engineering Education its annual meeting in 
Pittsburg, June 26 to 28, and the American Institute of 
Electrical Engineers holds its annual convention in Chicago, 
June 26 to 30. 

The Michigan Electric Association will establish a de- 
parture this year when it will hold its convention aboard 
the steamship Minnesota, making a most interesting lake 
trip between several famous stopping places, from June 19 
to June 22, while the ever welcome and thoroughly enjoyed 
convention of the Ohio Electric Light Association will be 
held as usual at Cedar Point, July 25 to 28. To those who 
have been in the habit of attending the conventions of the 
latter association it will be noted with pleasure that there 
will only be one afternoon session, the second, third and 
fourth sessions being held each morning. Also, the asso- 
ciation will give three banquets this year instead of two. 


THE CONVENTION OF THE NATIONAL ELECTRIC 
LIGHT ASSOCIATION. 

Announcement was made last week that on April 18 there 
was a total of 7,521 names on the membership list of the Na- 
tional Electric Light Association. This includes the addition of 
something like 1,163 names during the month preceding that 
date. A year ago, with a much smaller membership, there 
was a remarkable attendance at the St. Louis convention. It 
is therefore reasonable to assume that the thirty-fourth con- 
vention, which will be held in New York City from May 29 to 
June 2, inclusive, will bring an attendance at the convention 
of at least 3,500 people. This means that special efforts must 
be made looking to the entertainment and comfort of a large 
number of people. That the acme of satisfaction will be at- 
tained is assured, so excellent is the organization of the com- 
mittees having to do with the various arrangements. 

Year by year attendance at the convention of the Na- 
tional Electric Light Association is becoming a more serious 
business proposition. So comprehensive is the scope of the 
work undertaken by the various committees and so illuminat- 
ing the reports of the various departments that it takes a ma- 
jor portion of the time of the convention for solid discussion. 

Among the important subjects which will come up for 
discussion none will receive greater attention than the study 
of the various aspects of welfare work as related to the central- 
station industry. We can all remember the profound satis- 
faction with which happy epigrams of Paul Liipke struck us 
several years ago, and the pride we had in the immediate en- 
couragement which was given to the welfare idea by the big 
men prominently identified with the industry. 

Under the direction of the Public Policy Committee this 
work has been carried forward. At the convention this com- 
mittee’s report will give in detail the methods by which pro- 
vision can be made for the adoption of certain of the schemes 
proposed, taking into consideration the wide differences which 
may exist in different communities and companies not only re- 
garding financial resources, but in the personality of the em- 
ployees and in public sentiment. It is gratifying to realize 
that the committee has felt it important that all notions of 
philanthropy or charity be entirely eliminated and that the 
plans suggested cover a relationship only of the most practical 
mutuality in the conduct of the organization toward its em- 
ployees with reference to the service rendered. 

The conservation of water powers and establishment of 
reasonable conditions under which these may be developed 
to the full benefit of the many will receive attention and it is 
expected that the impetus given to the matter of the sale of 
electrical energy through every medium of consumption 
through the formation of the new Commercial Section will 
greatly enlarge our possibilities in this direction. 

While the meeting will be notably of a work-a-day char- 
acter, there will be intermissions and interludes which will 
afford edification and recreation. On Monday evening, May 
29, there will be a promenade concert followed by an enter- 
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tainment and dancing. Other forms of entertainment will in- 
clude theater parties, baseball games, separate entertainment 
for the ladies, including automobile rides to points of interest 
in the vicinity, a golf tournament, a rejuvenation by the Sons 
of Jove at Coney Island, and Inspection trips to plants. 

The transportation committee is hard at work and has 
announced its schedule of special trains, while the hotel 
committee ig actively engaged arranging for specific reser- 
vations. It must be realized that through co-operation 
upon the part of those intending attendance the work of 
these committees can be simplified, and it behooves all in- 
terested to complete their own arrangements at as early a 
date as possible. 

ae 
EXPLOSIONS AND ISOLATED PLANTS. 

In a report which was issued by a boiler inspection and 
insurance Company a short time ago the fact is brought out 
that in the year 1910 there were, in the United States, 550 
boiler explosions resulting in the death of 277 Persons, and 
the injury of 506. This number is not materially different 
from the ones given for each of the four preceding years. 

It is rather a significant fact that in this list of acci- 
dents only a few central stations appear. On the other 
hand the number of isolated plants in which accidents oc- 
curred is comparatively large. At the present time only a 
few states require boiler inspection and insist upon certain 
requirements which must be met by companies wishing to 
operate steam boilerg for various purposes. The length of 
time which a faulty boiler may continue in operation de- 
pends only upon the willingness of the operator to take the 
risk, and the judgment of those in authority. 

The fact of the large percentage of explosions in jso- 
lated plants and the small percentage in central stations is 
readily explained by the more expert supervision to which 
the power and lighting equipment is subject. Small manu- 
facturing plants which might benefit by the use of electric 
drive sometimes secure their power from a steam plant in 
charge, not of an expert, but of the person who is most 
readily available for the work. While everything is to all 
appearances operating smoothly, such an engineer takes lit- 
tle thought of anything internally deficient, even if he could 
spare the time from his other duties for proper and regular 
Inspection. 

Contrast this state of affairs with the conditions in a 
modern steam plant generating electric power for outside 
consumers. Inspection, efficiency tests, constant and care- 
ful supervision with an eye to the uninterrupted generation 
of power at the lowest cost and the selection of expert em- 
Ployees have reduced the number of explosions in those 
plants toa minimum. The field for electric power has grown 
marvelously and with every instance of carelessness in the 
operation of small steam plants, one more advantage of 
central-station Service, that of safety, is being forcibly 
brought to the attention of the power-using public. 
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OIL-SWITCH DESIGN. 

The multiplication of electrical devices for power and 
sub-station service and their rapid standardization through 
modern facilities of manufacture have a tendency to lead 
the operating man to take a great deal for granted in pur- 
chasing and utilizing such equipment, especially in connec- 
tion with auxiliary apparatus. It is important, however, not 
to overlook the details of design and construction, since the 
selection and maintenance of the equipment are important 
factors in the economical and reliable service of modern 
plants. The ordinary oil switch furnishes a good example 
of a device whose physics should be considered in applying 
it to power-plant service, quite as much ag the manufac- 
turers’ quotations. The arrangement of the contacts with 
respect to submersion clearances allowed by the designers 
between the walls and moving parts, provision for inspec- 
tion, cleaning and replacement of the oil supply and the 
wearing contacts, protection against fire, tendencies of the 
arc to be lengthened and extinguished under increasing 
liquid pressure and the disposition of carbonized particles 
of oil and soot inside the insulating chamber should all be 
examined. The condensation and mechanical displacement 
of arc vapors are matters of the utmost importance in deal- 
ing with considerable quantities of energy in the limited 
space usually available for oil-switch insulation on the 
direct-control principle. These points all go to show the 
importance of purchasing auxiliary electrical apparatus upon 
the strength of sound technical investigation. It takes time 
to analyze the physical features of competitive equipments, 
but it is time well spent. 


FREE TRANSPORTATION OF GOVERNMENT 
: EMPLOYEES. 

A recent opinion of Attorney-General Swift of Massa- 
chusetts regarding the free transportation of United States 
letter carriers in uniform on electric railways effectu- 
ally calls a halt on attempted legislation of wide interest 
to public-utility corporations. A vigorous effort has been 
made in Massachusetts this year to pass a bill requiring 
street railways to provide free transportation for letter 
carriers, and the Attorney-General, upon being asked for 
an opinion, emphatically declares that such statute would 
be in violation of the Constitution. He points out that 
there is an undoubted right of legislatures to regulate fares, 
but that companies cannot, under the pretense of such reg- 
ulation, be required to carry persons or property without 
reward, and that such a statute would not be a proper ex- 
ercise of the rate-making power. The free carriage of 
police obviously presents advantages to a street-railway 
company through the insurance of orderly conditions, but 
the carriage of any special class of persons, such as letter 
carriers, without compensation to the publiec-utility cor- 
poration, is in no sense justifiable on the ground of Police 


power. 
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Annual Convention of American Insti- 
tute. 

The annual convention of the Ameri- 
can Institute of Electrical Engineers, 
for 1911, will be held in Chicago, Ill., 
on Monday, Tuesday, Wednesday, 
Thursday and Friday, June 26, 27, 28, 
29 and 30, 1911. The Institute head- 
quarters will be at the new Hotel 
Sherman, northwest corner of Clark 
and Randolph Streets. There will be a 
reception on Monday evening, and the 
technical sessions will open on Tuesday 
morning. The Convention Committee 
will have charge of the local arrange- 
ments. The members of this committee 
are as follows: Louis A. Ferguson, 
Chairman; W. L. Abbott, B. J. Arnold, 
H. M. Byllesby, W. Lee Campbell, T. 
P. Gaylord, William B. Jackson, J. W. 
Johnson, John D. Nies, W. P. Sidley, 
B. E. Sunny, Fay Woodmansee, P. B. 
Woodworth, J. G. Wray. 

The following sub-committees have 
been appointed by Chairman Fergu- 
80D : 

On Papers, Messrs. Wray, Johnson, 
Gaylord, Jackson and F. A. Sager. 

On Finance, Messrs. Sunny, Bylles- 
by, Arnold, Gaylord and Ferguson. 

On Publicity, William E. Keily, 
chairman, J. R. Cravath, F. H. Reed 
and A. A. Gray. 

The following is a partial list of the 
papers that will probably be present- 
ed: ‘‘Economical Design of Direct- 
Current Magnets,” by R. Wikander; 
*‘Catenary-Span Calculations,” by 
W. L. R. Robertson; ‘‘Currents in In- 
ductors of Induction Motors,” by H. 
Weichsel; ‘‘Multiplex Telephony and 
Telegraphy by Means of Electric 
Waves Guided by Wires,” by Major 
G. O. Squier; ‘‘Electrolysis in Rein- 
forced Concrete,’’ by C. E. Magnus- 
son; ‘‘Induction-Motor Design,’’ by T. 
Hoock; ‘‘The High-Efficiency Suspen- 
sion Insulators,” by A. QO. Austin; 
“The Electric Strength of Air,” by 
J. B. Whitehead; ‘‘Electrification An- 
alyzed, and Its Application to Trunk 
Line Roads,” by W. S. Murray; ‘‘Tel- 
egraph Transmission,’’ by F. F. Fowle; 
‘The Cost of Transformer Losses,” by 
R. W. Atkinson and C. E. Stone; “‘The 
Costs of Railway Electrification,’’ by 
B. F. Wood; ‘Induction Motor for Sin- 
gle-Phase Traction,” by E. F. W. Alex- 
anderson; ‘‘Magnetic Properties of 
Tron at 200,000 Cycles.” by E. F. W. 
Alexanderson; ‘‘Electriec Storage Bat- 
teries,” by Bruce Ford; ‘The Char- 
acteristics of Isolated Plants,” by P. 
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R. Moses; ‘‘Elevator Control,” by T. 
E. Barnum; ‘‘Limits to the Use of Re- 
sistance Materials.’’ 


—e 


Ohio Convention Announced. 


The annual convention of the Ohio 


Electric Light Association will be held 
on July 25, 26, 27 and 28, at Cedar 
Point, O. Sessions for the reading of 
papers will be held in the mornings, the 
afternoons being left free for diversions. 
There will be three banquets in con- 
nection with the convention. 


Convention of Michigan Association. 

The eighth annual convention of the 
Michigan Electrical Association will be 
held on board the steamer Minnesota, 
a new vessel just being built by the 
Chicago & Duluth Transportation 
Company, in Manitowoc, Wis. The ves- 
sel has sleeping accommodations for 
300 people and has the finest appoint- 
ments of any on the Great Lakes. The 
steamer will leave Grand Haven on the 
evening of Monday, June 19, and af- 
ter a trip to Sault Ste. Marie and 
Mackinac Island, will arrive on the re- 
turn trip on the morning of Thursday, 
June 22, and will arrive at St. Joe at 
4:00 p. m. on the same day. A charge 
of $25 will be made, including berth 
and meals. 

—__—~9--@_____- 

Edison Medal Presentation Ceremonies. 

The ceremonies attending the presen- 
tation of the Edison Medal to Frank 
Julian Sprague will be held in the En- 
gineer’s Building, New York City, on 
Tuesday evening, May 16, 1911, at the 
annual meeting of the American Insti- 
tute of Electrical Engineers. The pro- 
gram as arranged will include the pre- 
sentation of the medal and certificate 
of award to Mr. Sprague to Dugald C. 
Jackson, president of the Institute, and 
a number of addresses will be made in- 
dicating the result of Mr. Sprague’s 
work along the lines of electric railway 
development and the use of electricty 
in the navy. Among the speakers and 
subjects will be: ‘‘The Development of 
the Electrie Railway,” by W. B. Pot- 
ter; ‘‘Social Results of the Introduce- 
tion of the Electric Railway,” by F. H. 
Giddings; ‘‘The Relation of Govern- 
mental Control to the Development of 
Electrice Railways and the Electrifica- 
tion of Steam Lines,” by George F. 
Swain. There will also be an address 
on the subject, ‘‘The Results of the 
Use of Electricity in the Navy,’’ the 
speaker to be announced later. 
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The American Society of Mechanical 
Engineers. 

At the meeting of the American So- 
ciety of Mechanical Engineers in New 
York, on May 9, several important pa- 
pers on the subject of patents will be 
presented and discussed by E. W. 
Marshall, D. H. Haywood and E. J. 
Prindlow. 

At the spring meeting of the Society, 
to be held in Pittsburg, Pa., May 30 to 
June 2, cement manufacture will be one 
of the principal subjects considered. 
Among the other papers to be present- 
ed are ‘‘Commercial Application of the 
Turbine Turbo-Compressor,’’ by R. H. 
Rice, ‘‘Purchase of Coal on the Heat- 
Unit Basis,’ by Dwight T. Randell, 
‘‘Energy and Pressure Drop in Com- 
pound Steam Engines,’’ by F. E. Car- 
dello. There are also to be sessions on 
Gas Power, Machine-Shop Practice and 
Steel-Works Practice. 

eed 
Electrification in Chicago. 

The Committee on Electrification of 
Terminals, which has been appointed: 
in Chicago by the Association of Com- 
merce in co-operation with the rail- 
roads and the city government, has 
elected as its chief engineer, Horace G. 
Burt. 

Mr. Burt is well known in railroad 
circles, having served as president of 
the Union Pacifice Railroad and in oth- 
er capacities with a number of other 
roads. He is at present a consulting 
engineer in Pittsburg. 

The permanent officers chosen by the 
electrification committee are: chair- 
man, Jesse Holdom; vice-chairman, T. 
E. Donnelley; secretary, Frederick H. 
Rawson, president of the Union Trust 
Company. 

A report containing recommenda- 
tions as to the scope of the investiga- 
tion to be undertaken by the commis- 
sion has been presented by a subcom- 
mittee consisting of Milton J. Fore- 
man, Tiarrison B. Riley and W. A. 
Gardner. According to this committee 
the investigation should inelude: 

(1) The necessity for any proposed 
change. 

(2) The mechanical practicability 
of any such change, and | 

(3) The commercial feasibility there- 
of» 

These heads naturally subdivide into 
many specific subject matters, which 
in the opinion of the committee, will 
and should be developed by the expert 
in charge. 
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W. J Wilgus. 

The electrification of the terminal of 
the New York Central & Hudson 
River Railroad may be said to be one 
of the most imposing and instructive 
engineering undertakings of recent 
years. The experiences gained in this 
work and the data formulated have 
been used to good advantage by engi- 
neers on similar enterprises, and that 
the work was initiated successfully 
and carried to a brilliant conclusion is 
due largely to the constructive ability 
of William John Wilgus. It 
was under the direction of 
Mr. Wilgus, co-operating 
with other notable engi- 
neers, that the original 
plans for the electrification 
of the New York terminal 
of the New York Central 
were laid out. It was under 
his direction that construc- 
tion was begun, and it was 
under his direction that the 
first electrified units suc- 
cessfully operated over the 
electrified zone. 

William John Wilgus was 
born in Buffalo, on Novem- 
ber 20, 1865, the son of 
Frank Augustus and Mar- 
garet Wilgus. He gradu- 
ated from the Buffalo Cen- 
tral High School in 1883, 
following this with two 
years’ tutorage in civil en- 
gineering in Buffalo. He be- 
gan his railway service as a 
rodman in 1885, and was 
draftsman, resident engi- 
neer and division engineer 
of construction of the Min- 
nesota & North Western 
Railroad (now the Canadian 
Great Western Railway) 
from 1885 to 1890. He was locating 
engineer of the Duluth & Winnipeg 
Railroad, of the Duluth & Iron Range 
Railroad extension to Mesabe Range, 
and resident engineer in charge of 
construction of the Chicago Union 
Transfer Railroad from 1890 to 1893. 
He was assistant engineer of the Rome, 
Watertown & Ogdensburg Division of 
New York Central & Hudson River 
Railroad from 1893 to 1897. In 1895 
he was chief engineer of the Terminal 
Railway of Buffalo, and in 1897 and 
1898 resident engineer of the Eastern 

Division, chief assistant engineer, as- 
sistant engineer of maintenance of way 
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in 1899, chief engineer of construction 
and maintenance of way, in charge of 
reconstruction and enlargement of 
terminals, bridges, ete., including the 
Grand Central Station at New York 
and Weehawken Terminals of the 
New York Central from 1899 to 1903. 
He was vice-president in charge of 
construction, including new extensions, 
change of motive power from steam to 
electricity of the Grand Central Sta- 
tion and other electric zone improve- 
ments on ‘the New York Central from 


W. J. WILGUS, 
A Leading Exponent of Trunk-Line Electrification. 


February, 1903, to September, 1907. 
He was later made chairman of the 
New York Central & Iludson River 
Railroad Electric Traction Commis- 
sion. He was chairman of the Advis- 
ory Board of Engineers for the con- 
struction of the tunnel under the De- 
troit River, connecting the Michigan 
Central Railway and the Canadian 
Southern Railway. He was chairman 
of the Union Station Commission of 
Buffalo, and more recently was inter- 
ested with several prominent engineers 
and financial men in the development 
of a subway freight system serving 
the entire city cf New York. 


led 


Mr. Wilgus has been a consistent 
contributor to the technical press, and 
is the author of many valuable tech- 
nical papers and reports. He is a mem- 
ber of the American Society of Civil 
Engineers, the American Railway En- 
gineering and Maintenance of Way 
Association, the American Railway 
Guild, the St. Paul Society of Civil 
Engineers, the New England Society, 
the Chamber of Commerce of New 
York, the Sons of the American Rev- 
olution, and the Century and Railroad 
Clubs. 

He has just been tendered 
a high honor by the Institu- 
tion of Civil Engineers of 


Great Britain, which has 
awarded to him the Telford 
Gold Medal. 
ei et \ 
Next Joint Meeting in 
Chicago. 


The next joint meeting of 
the Chicago Section of the 
American Institute of Elec- 
trical Engineers and of the 
Electrical Section of the 
Western Society of Engi- 
ners will be held in the So- 
ciety’s roms in the Monad- 
nock Block, Chicago, on 
May 24. <A paper on the 
subject, ‘‘Notes on a Tele- 
phone System Recently 
Built in San Francisco and 
Its Neighborhood,” will be 
read by S. G. MceMeen, who 
for several vears has been 
engaged in the installation 
of telephone systems in 
Pacific Coast cities. 

— o 

To Celebrate Railroad 

Opening. 

The Chamber of Com- 
merce of Alameda, Cal., has made prep- 
arations for ceremonies to mark the 
opening of the electric suburban system 
of the Southern Pacific Railroad Com- 
pany. The line will probably be put in 
operation about June 1. 

—__+--e—___— 
Pushing Electric Vehicles. 

The Public Service Corporation of 
Newark, N. J., contemplates the expen- 
diture of $40,000 for the purchase of 
electric vehicles and to push their sale 
throughout the state. 

The Virginia Railway & Power Com- 
pany, of Richmond, Va., contemplates 
opening a public garage. __ 
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PROPOSED SUBWAY 
CAGO. 


FOR OHI- 


ADDRESS BEFORE CHICAGO ELECTRIC CLUB, 


Plans of the proposed subway for 
Chicago were discussed by Bion J. Ar- 
nold, chief engineer Board of Super- 
vising Engineers, Chicago Traction, at 
the meeting of the Chicago Electric 
Club on April 26, the discussion being 
illustrated by drawings of each suc- 
cessive step in the building of the sys- 
tem. 

Mr. Arnold first said that the gen- 
eral plan provides for a comprehensive 
system which will be capable of unlim- 
ited expansion. However, on account 
of financial considerations the plans 
have been so worked out that the sub- 
way may be built in steps, each con- 
forming to the general scheme, which 
when completed would make a grid- 
iron of Chicago’s streets. 

The first drawing described was des- 
ignated as the ‘‘first step’’ of the pro- 
posed Chicago subway system. The 
first subway would start on South 
Clark Street at Archer Avenue and 
utilize the La Salle and Washington 
tunnels to cross to the north side of 
the river into whatever territory might 
be decided upon by the needs of traf- 
fic. 

This one subway would, declared the 
speaker, relieve congestion at the loop 
on the elevated lines and on Clark 
Street. It would cost $8,000,000 and 
the city has $6,000,000 now to use for 
the enterprise and could raise the 
other two. 

The next step in the subway system 
as shown by Mr. Arnold started the 
tunnel on State Street at Twelfth and 
continued to Chicago Avenue, thence 
west wherever desired. The second 
subway would enable surface ears on 
State Street to run with greater speed 
and, therefore, handle traffic on the 
most important street in the city in a 
much more satisfactory manner than 
at present. 

Various other steps were described, 
Mr. Arnold explaining that the plan 
provides for no grade crossings under- 
ground. The lines running east and 
west will be placed at a lower level 
than the north and south lines. 

Mr. Arnold referred to the methods 
of providing finances for the big un- 
dertaking as follows: 

Granting an indeterminate franchise 
to a private corporation with right to 
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purchase. Construction by the city, 
but operation and maintenance by pri- 
vate contract, city reserving right to 
purchase equipment. Construction 
and equipment by city and operation 
by private contract. Assessment of 
property for construction in much the 
same method that a sewer or paving 
district is created. 

Preceding the address of Mr. Ar- 
nold, President Niesz announced that 
A. A. Gray had been elected vice-pres- 
ident of the club to fill the vacancy 
caused by the resignation of C. A. 
Howe. 

On Thursday evening, April 27, the 
annual smoker and entertainment of 
the club was held at the Illinois Ath- 
letic Club. A pleasing musical and en- 
tertainment program was provided 
which was followed by Dutch lunch. 


9-2-4 


New York Subway Offer. 


The Brooklyn Rapid Transit Com- 
pany recently made a formal presenta. 
tion of its subway offer to the city of 
New York in a letter to George Mc- 
Aneny, chairman of the Transit Com- 
mittee of the Board of Estimate, and 
William R. Wileox, Chairman of the 
Public Service Commission. 

The present offer includes the opera- 
tion of the Broadway-Lexington Ave- 
nue Subway in Manhattan and its ex- 
tensions in the Bronx, with the subwav 
and elevated extensions in Brooklyn, 
Manhattan and Queens, covered in the 
earlier proposition, and establishes a 
five-cent fare in all boroughs, including 
a possible extension under the Nar- 
rows to Richmond, except to Coney 
Island. 

The company proposes to spend $75,- 
000,000 of its own capital in extending 
its elevated lines, connecting its old 
steam surface lines in South Brook- 
lyn and Flatbush with the proposed 
new subways, and equipping the new 
subways and elevated for operation. 
It estimates the maximum financial re- 
quirement for the city at $83,500,000, 
based on the large-size tube originally 
planned for the Triborough Subway. 
On a reduced bore the proposed use of 
the city’s credit is cut down to $73,- 
500,000. 

—e o 
A New Source of Copper. 

Deposits of copper ore have been dis- 
covered on the Vestmanna Islands, 
south of Iceland. The deposits are un- 


derstood to be of considerable magni- 
tude. 
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Large Electrical Properties in North- 
eastern Illinois Being Merged. 
The Chicago press has just announced 
that negotiations are under way for 
merging three of the largest central-sta- 
tion companies in northeastern Illinois 
outside of the city of Chicago. The 
companies concerned are the North 
Shore Electrice Company, which supplies 
electricity to nearly seventy cities, towns 
and villages north, west and south of 
Chicago, and has its principal stations at 
Waukegan, Evanston, Maywood and 
Blue Island, Ill.; the Economy Light & 
Power Company, which supplies electric- 
ity to nearly a score of communities 
southwest of Chicago, and has its prin- 
cipal station at Joliet, Ill.; and the TMi- 
nois Valley Gas & Electric Company, 
which has combined the gas and electric 
plants in about twenty-eight communi- 
ties in and near the northern part of the 

Tllinois River valley. 

The three companies have a combined 
capital stock of $11,564,000 and a fund- 
ed debt of $9,751,000, which brings their 
total capital to over $21,000,000. The 
annual gross business exceeds $2,500,000 
and the net revenue is about $1,000,000. 
A population of over 700,000 in the large 
crescent-shaped area about Chicago is 
served by the three companies. Full de- 
tails of the merger have not- yet been an- 
nounced officially. 

eom 
National Fire Protection Association. 

The fifteenth annual meeting of the 
National Fire Protection Association 
will be held May 23, 24 and 25, in the 
Astor Gallery of the Hotel Waldorf- 
Astoria, New York City. 

~The Insurance Society of New York 
has invited members attending the 
meeting to be its guests at its tenth an- 
nual banquet at Hotel Astor, Tuesday 
evening, May 23. 
— eo 
The Magnetic Club. 

The Magnetic Club, composed of tel- 
egraph men, held what is called its 
“Family Dinner’’ at the St. Denis Ho- 
tel, New York, April 26. Charles P. 
Bruch, vice-president of the Postal 
Telegraph-Cable Company, and presi- 
dent of the club, presided. 

Among the speakers were John B. 
Taltavall; Daniel Moore, editor, New 
Orleans Times-Democrat; Marion J. 
Pike; E. J. Nally, vice-president and 
general manager of the Postal Tele- 
graph-Cable Company, and others. The 
very pleasant evening concluded with 
songs and story telling. 
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The Midland Railway Power House. 


A new power station has recently been 
completed by the Midland Railway Com- 
pany at Derby, for the purpose of sup- 
plying electricity for the locomotive, 
carriage and wagon, signal, telegraph, 
general stores, and other departments, 
also for lighting these and the entire 
chief offices of the railway company. 
With the courteous assistance of H. 
Fowler, the company’s chief mechan- 


BY OUR BRITISH CORRESPONDENT. 


the present basis, is about 1,900 kilo- 
watts. 

As part of the undertaking a new 
bridge has been provided spanning the 
canal, both as a means of approach, and 
for the conveyance of coal, to the power 
station, which is situated between the 
canal and river near the locomotive 
works. Coal is delivered on the loco- 
motive-works side of the canal and ele- 


A New Installation at Derby, England. 


with the stanchions is a sliding one to 
allow for expansion. The bucket eleva- 
tor and conveyor belt have a capacity of 
fifteen tons per hour; the belt is of 
water-proofed surface canvas, 185 feet 
long by 18 inches wide. A _ ten-ton 
Royce crab, which runs on the bottom 
flange of the bridge girders and was 
used during the construction of the 
power house for conveying machinery, 


FIG. 1.—THE MIDLAND RAILWAY POWER HOUSE AT DERBY. 


ical engineer, and of J. Dalziel, 
who designed and supervised the instal- 
lation under Mr. Fowler, the writer is 
enabled to give the following illustrated 
account of the work. It may be stated 
at the beginning that a good deal of the 
plant has been manufactured in the 
Midland Railway Locomotive Shops. 
The plant installed is of 3,000-kilo- 
watts capacity. and the normal load, on 


vated and conveyed to the power station 
over the bridge, as will be observed in 
the photographs. The elevator hopper, 
which has a capacity of twenty tons, was 
made in the locomotive shops, as was 
also the bridge itself. This bridge has 
two main girders of box section sup- 
ported from walls at either end and 
from two sets of intermediate stanchions. 
One end is free, and the connection 


cte.. will in ordinary running serve for 
the removal of ashes, ete. The power 
cables and water supply for make-up 
feed for boilers, ete., are carried over 
this bridge. | 
The equipment of the power station 
includes two 1,250-kilowatt Willans and 
Robinson turbogenerators of the disk 
and drum type, running at 3,000 revo- 
lutions per minute. There are two rows 


| 
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of impulse blading, and five stages of 
three rows each of reaction Parsons 
blading. Steam is supplied through 
fourteen nozzles, four of which are per- 
manently open, three operated auto- 
matically for overload, and the remain- 
der are hand-operated in two sections 
of four and three. An emergency gov- 
ernor comes into action if the main 
governor fails. A pump driven from 


the turbine shaft supplies forced-oil . 


lubrication at ten pounds pressure; 
the oil is filtered and passed through a 
cooler before being returned to the 
bearings. The electric generators (Sie- 
mens) are of the revolving-field type, 
two-pole, fifty cycles, 460 volts, three- 
phase. The exciters are direct coupled. 
Air for cooling is drawn from the con- 
denser room and is delivered into the 
engine room. The main condensers 
which are of the Willans surface type, 


FIG, 2.—BRIDGE OVER CANAL. 


have each a cooling area of 2,160 
square feet, and have vacuum augment- 
ors. In case of failure of vacuum, the 
turbines can be put to atmosphere by 
Alley and MacLellan’s auto-valves. 
The air pumps are of the Edwards 
type, three-throw, eleven inches diam- 
eter, seven-inch stroke. 

For service during light nights and 
week-end loads, also in the event of a 
turbo-alternator becoming disabled 
from any cause, two small engine-driv- 
en sets (Willans central-valve-type en- 
gines) removed from other electrical 
stations of the Midland Railway Com- 
pany, with new Scott and Mountain 
generators of 250 kilowatts and 160 
kilowatts capacity respectively) are 
installed. These two sets originally 
ran non-condensing, but a single Sto- 
rey condenser is now fitted to both. 
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The main low-tension switchboard 
(Cowans) has four generator, three 
transformer, four feeder, and one each 


testing, station lighting, lighting distri- 


bution, and spare, panels. Three Brit- 
ish Westinghouse 400-kilowatt trans- 
formers raise the pressure from 460 
volts on the main bars to 6,600 volts 
for transmission to the Carriage and 
Wagon Department through two pa- 
per lead-covered cables. 

The high-tension switchboard, which 
is fitted with Ferranti switchgear, was 
made by the Railway Company; it con- 
trols the 6,600 volts supply to the de- 
partment just mentioned. There are 
three transformer, and two feeder cells. 
The normal load is about 600 kilo- 
watts. Two British Westinghouse 150- 
kilowatt rotary converters provide a 
440-volts continuous-current supply for 
cranes, ete., in the locomotive shops, 


and for driving the auxiliaries in the 
power station; each of these sets has 
its own auto-transformer and switch 
panel. | 


The engine room has a fifteen-ton - 


overhead three-motor electric crane. 
The condensed water from the tur- 
bines can be returned either direct 
to the hot-well or through a Lea re- 
corder notch tank. The piping is so 
arranged that any one, or all, of the 
discharges can be measured. The re- 
cording instrument is fixed on the tur- 
bine-room floor. Circulating water is 
obtained from the river mentioned ear- 
lier in this article, and is pumped up by 
two Rees-Roturbo pumps, each with a 
capacity of 2,200 gallons per minute. 
These are situated in a well by the 
viver and are driven by vertical-shaft 
motors, which are controlled from the 
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engine room. The water is taken 
through pipes two feet in internal di- 
ameter to the condensers, and returned 
to the river, the outlet being drowned 
at the level of the river, so maintaining 
a siphon action. A steam ejector is 
provided in the turbine room to deal 
with the air released from this water, 
and a small electrically driven air 
pump is shortly to be installed for this 
purpose. A Hall steam feed pump de- 
livers 40,000 pounds of water per hour, 
and an electrically driven turbine 
pump (Rees-Roturbo) with capacity of 
40,000 pounds per hour, driven by a 
fifteen-horsepower variable-speed mo- 
tor, runs at 2,250 revolutions per min- 
ute. 

The boiler plant consists of five 
Stirling boilers. Three of these are 
drum-type, with three steam and two 
mud drums. They have 480 tubes 3.25 
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inches in diameter. The temperature 
of the flue gases is about 500 degrees 
Fahrenheit. Foster superheaters, and 
underfeed automatic stokers, arranged 
to burn low-grade cheap coal, common- 
ly known as smudge, are fitted. 
Forced draught is supplied through 
ducts passing under the boilers from 
back to front; the fans give normally 
12,000 cubic feet of air per minute 
each, at 2.25-inch water gauge, and 
when forced 15,000 cubic feet at 2.75- 
inch water gauge. The motors which 
drive these fans were made in the Rail- 
way Company’s own electrical works. 
Each boiler has a separate chimney of 
4.5 feet internal diameter, rising to 
sixty feet above grate level, and lined 
to a height of thirty feet. A Simmance 
and Abady CO, recorder continuously 
samples the flue gases. 
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An ash :ubway is provided under the 
boiler room at the front of the boilers 
to allow of easy removal of the ashes, 
and the feed tank and make-up water 
supply is also arranged here. 

For distributing power to the vari- 
ous shops the main cables are run over- 
head on the walls, and in and on the 
roofs of the locomotive shops; they are 
all three-core bitumen-insulated, and 
are carried in boxing, except in the 
ease of the high-tension cables to the 
carriage and wagon shops, and these 
are paper lead-covered. 


—_—__~>---@-—____— 
Electric Pumps in Spanish Horticul- 
ture. ' 
The small cultivators in the immedi- 
ate neighborhood of Seville, Spain, are 


The Commercial Section of thə Na- 
tional Electric Light Association. 
In connection with the development 

of the National Electric Light Associa- 
tion, the Commercial Section, one of 
the most recent evidences of the ex- 
panding scope of the electrical indus- 
try, is attracting very widespread at- 
tention. 

A great many questions are being 
raised by those who are seeking affili- 
ation within this section. A very in- 
teresting communication appears in 
the April Bulletin of the National Elec- 
tric Light Association, written by 
George Williams, chairman of the 
Commercial Section. This is abstracted 
quite fully below, giving succinctly 
the advantage of membership in this 
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rapidly substituting electric power for 
the old noria, or endless chain of buck- 
ets worked by a mule or bullock, with 
which they have hitherto raised the 
water from their wells for purposes of 
irrigation. A European paper states 
that the Electric Company of Seville has 
made arrangements for supplying cur- 
rent over the horticultural zone which 
extends for some two or three miles 
round Seville, and within the first year 
fifty-six installations were made, with a 
total of 362 horsepower. The current 
is paid for by the hour, according to 
the size of the motor. A five-horsepow- 
er motor costs sixty-four centimes 
(twelve and one-third cents) per hour 
and raises sixty-five cubic meters (2,295 
(2,295 cubic feet) in that time. 


important department of association 


effort: 

What promises to be one of the most 
beneficial undertakings ever launched under 
the auspices of the National Electric Light 
Association is the new Commercial Section. 
There are by this time probably very few 
Class B or Class E members of the Associa- 
tion—all of whom are eligible for member- 
ship in the new section—who have not heard 
something of its scope, owing to the sys- 
tematic manner in which the Membership 
Committee has been spreading its propa- 
ganda. However, there are something like 
5,300 eligible persons who have not yet be- 
come members, and for the special behoof 
of these persons the Bulletin wishes to call 
attention to the advantages of belonging to 
the Commercial Section. 

It goes without saying toat anything that 
will increase one’s efficiency in his chosen 
vocation is worth a little investment; and 
the investment of $2.50 for membership in 
the Commercial Section can hardly fail to 
bring manifold returns to any ambitious cen- 
tral-station commercial man, whether he be 
a specialist on power, distribution, street 
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lighting, sign lighting, refrigeration, or any 
of the multiform subjects which the Sec- 
tion committees will investigate. 

A mere list of the principal committees 
of the Commercial Section and of their chair- 
men, together with the statement that these 
committees will compile and issue publica- 
tions giving much-needed data on their re- 
spective subjects, should be sufficient to 
emphasize the benefits of Section member- 
ship. The committees and their chairmen 
are as follows: 

Committee on Heating, Refrigeration and 
Kindred Appliance Sales: F. H. Gale, chair- 
man, General Electric Company, Schenec- 
tady, N. Y.; Committee on Functions of a 
Sales Department: T. I. Jones, chairman, 
Edison Electric MWluminating Company, 
Brooklyn, N. Y.; Committee on Electric Ve- 
hicles: J. T. Hutchins, chairman, General 
Manager Rochester Railway & Light Com- 
pany; Committee on Improved Wiring and 
Wiring Equipment Standards: M. C. Rypin- 
ski, chairman, Westinghouse Electric & 
Manufacturing Company, 165 Broadway, New 
York; Committee on Residence Business: 
Clare N. Stannard, chairman, Denver Gas 
& Electric Company, Denver, Colo.; Com- 
mittee on Advertising: C. W. Lee, chair- 
man, C. W. Lee Company, 90 West Street, 
New York City; Committee on Sign Light- 
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ing: E. L. Callahan, chairman, H. M. Bylles- 
by & Company, Chicago, Ill; Committee on 
Electricity in Rural Districts: John G. 
Learned, chairman, North Shore Electric 
Company, Chicago, 111.; Committee on Indus- 
trial Lighting: M. M. Sloan, chairman, Bir- 
mingham Railway, Light & Power Company, 
Birmingfiham, Ala.; Committee on Member- 
ship: J. Robert Crouse, chairman, National 
Electric Lamp Association, 1823 East Forty- 
fifth Street, Cleveland, Ohio; Committee on 
Power: E. W. Lloyd, chairman, Common- 
wealth Edison Company, Chicago, 11l.; Com- 
mittee on Street Lighting: William Rawson 
Collier, chairman, Georgia Railway & Elec- 
tric Company, Atlanta, Ga.; Committee on 
Competitive Illuminants: H. J. Gille, chair- 
man, Minneapolis General Electric Company, 
Minneapolis, Minn. 

One valuable feature of the Commercial 
Section is that membership therein is open 
to manufacturers’ representatives as well as 
to central-station men. It is believed that 
close co-operation between the manufactur- 
ers and operating companies cannot fail to 
bring about the best of understanding be- 
tween them in their commercial relations, 88 
well as to cement them in a union of good- 
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will which will insure harmonious progress. 
It is hoped to make the Commercial Sec- 
tion a model of co-operative efficiency, and 
to this end members are desired whose am- 
bitions, aspirations and inclinations will lead 
them to join in a movement which cannot 
fail to increase their individual efficiency 
and prestige. 

Some of those who are eligible for mem- 
bership have been heard to ask, “Why should 
I be expected to pay $7.50 per annum for the 
privileges and advantages of the National 
Electric Light Association, when others pay 
but $5.00?” If the reader is one of those 
who are of this attitude, we certainly ought 
to explain to him that the extra $2.50 goes 
to procure the extra benefits of the Commer- 
cial Section, which are rendered only to its 
members. The question is not one of pay- 
ing an increased price for existing privileges, 
but rather of an opportunty to invest in a 
means of broadening one’s viewpoint and 
increasing one’s grasp on the important de- 
tails of his profession. 

A banquet will be given on Monday even- 
ing, June 1, at the Hotel Martinique, New 
York City, to all who have had part in the 
securing of new members for the Commer- 
cial Section. The main feature of the ban- 
quet will be the presentation of the sterling 
silver loving cup donated by J. Robert 
Crouse to the person who succeeds in se- 
curing the largest number of new members. 


Applications are coming in in goodly 
volume, and it is expected that there 


will be a jubilation at the banquet on` 


June 1. In addition to the committee- 
men named above, there are a great 
many members of every department of 
the industry making a spirited contest 
for the cup. Application blanks and 
any desired information regarding the 
Commercial Section may be obtained 
from the secretary of the National 
Electrie Light Association, 29 West 
Thirty-ninth street, New York City, or 
from J. Robert Crouse, chairman of the 
Membership Committee, 1823 East 
Forty-fifth street, Cleveland, Ohio.. 


++ ____— 
Hydroelectric Development on the Sa- 
luda River. 

The proper design of a hydroelectric 
plant 1s an enterprise requiring the 
highest engineering skill as well as a 
thorough knowledge of economic and 
industrial conditions in the territory to 
be served by the proposed develop- 
ment. Too often large power houses 
have been erected with too little pre- 
liminary investigation of the low 
stages of the river furnishing the 
power during the dry seasons. Con- 
tracts have been entered into for sup- 
plying electricity up to the nominal 
capacity of the station and then in 
times of unusual low water it has been 
impossible to furnish the amount con- 
tracted for. The lessons which the 
failures should undoubtedly teach are 
the necessity of careful planning by ex- 
perts in this line of work and a proper 
design to best make use of the power 
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available, as well as the most careful 
study of the possible market. 

Of all the factors entering into such 
the 
probably the most important. 
vious that 
horsepower avail not at all if there is 


an enterprise last mentioned is 
It is ob- 
low costs per developed 
no adequate market for the energy pro- 
duced. Not only must the present con- 
ditions of supply and demand be most 
intimately studied, but the future pos- 
sibilities should receive an equal share 
of attention. When properly conceived 
in this manner, there are few invest- 
ments more fundamentally solid than 
a hydroelectric development. 

The inherent value of a water power 
thus developed is well illustrated by 
the suecess of a small power plant lo- 


eated on the Saluda River about four 
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The country above the site of the 
dam is broken and the banks of the 
stream are generally high with small 
areas of bottom land, so that the facil- 
ities for large artificial reservoirs are 
rather poor. The entire area of the 
watershed is about 300 square miles. 
Test gaugings were made of the 
stream flow and comparison was made 
with results from hydraulic develop- 
ments further down the stream. The 
government measures showed that the 
rainfall on this upper portion of the 
fifty-four to fifty-six 
equally 


river is from 
inches, proportioned 
among the seasons, with a maximum in 
winter and the driest season in the 
fall. The lowest reading of stream 
How obtained during these investiga- 
tions was 313 eubie feet per second. 


almost 


SALUDA RIVER HYDROELECTRIC PLANT. 


miles from Greenville, S. C. The en- 
gineers, Lockwood, Greene & Com- 
pany, of Boston, Mass., made a pre- 
liminary survey and examination of the 
property with the purpose of determin- 
ing the general characteristics of the 
proposed development, its approximate 
cost and the available power. The site 
of the dam is near the main line of the 
Southern Railway between Greenville 
and Atlanta, Ga., and is well situated 
with regard to obtaining materials by 
rail. The river slopes uniformly for 
some distance at this point and on the 
east side of the river is a high bluff 
with an outcropping ledge, while at the 
other side a field rises gradually from 
the river edge to about the same ele- 
vation, thus affording an excellent sit- 
uation for a dam of sufficient height to 
flow out the shoals and fill in the 
stream for several miles above the site, 
providing a basin of sufficient extent 
for storage purposes. 


Allowing, however, for a considerable 
shrinkage of the lowest gaugings and 
the known developments, the engineers 
estimated that the lowest minimum of 
the driest year might be expected to 
run as low’as 252 cubic feet per sec- 
ond for brief periods. 

These figures were based on very 
eareful studies of all available data on 
the flow of this river, the character of 
its watershed and by complete surveys 
and gaugings of the stream. As work 
was about to commence a member of 
the engineering staff noticed that the 
flow of the Saluda seemed unusually 
small, even for that season of the 
year, and it was decided to make sup- 
plementary gaugings to be sure that 
the previous low-water estimates were 
safe to reckon on. It was found that 
the stream flow was much below any 
previously recorded dry-season flow, in 
fact the lowest measured flow of this 
period proved to be only about one- 
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half of the estimated dryest season 
flow. The engineers vouchsafed the 
opinion that this low stage was so ex- 
ceptional that it should not be used as 
a basis for judging the value of the 
development, but that this value 
should be estimated on the power avail- 
able under usual conditions, making 
allowance, however, for the recurrence 
of extraordinarily low water by pro- 
viding sufficient storage capacity to 
tide over such a period of insufficient 
flow. Detailed measurements based on 
a contour map indicated the formation 
of a storage pond averaging about 600 
feet in width at the level of the crest 
of the dam for seven miles up-stream. 
The total surface of the pond amounts 
to 20,000,000 square feet on the contour 
line through the crest of the dam, and 
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horsepower would be available. Fig- 
uring from the lowest recorded flow 
the power available would total 1,C06 
horsepower delivered. This last esti- 
mate is of course only to be expected 
under extraordinary dry conditions 
and extra storage capacity was reco'n- 
mended by the engineers for this emer- 
gency, as already stated. . 

A masonry dam to give a head of 
thirty-seven feet was constructed 
across the river valley so as to take 
advantage of the high banks already 
mentioned, on either side of the river. 


The natural channel of the river was. 


partially utilized as a raceway irom 
the powerhouse, thus saving a large 
amount on the cost of the station. The 
power house itself is at one end of the 
dam, with its roof about on a leve) 


INTERIOR OF GENERATING ROOM. 


two feet variation in height affects 
this area only about one per cent. 

On the basis of a flow of 252 cubic 
feet per second, the night flow of thir- 
teen hours would amount to 11,793,600 
cubic feet; for the storage of which a 
height of only 6.5 inches is required at 
the dam. Adding in the Sunday flow. 
it was found that the greatest height 
to provide for from the stream flow 
under usual dry-season conditions, 
would he eighteen inches on the dam. 
The engineers further recommended 
increasing the available head in unusu- 
ally dry seasons by the use of fash- 
boards of at least three ferxt in height. 

The power available was figured on 
a working day of eleven hours, six 
days per week, and on a basis of ordi- 


nary dry-season flow, 315 cubic feet 
per second, amounted to 2.144 horse- 
power delivered in Greenville. On the 
basis of 252 eubie feet per second as 
the minimum dry-season flow, 1,714 


with the bank. The building is, how- 
ever, sufficiently high to avoid any en- 
croachment by high water in the river 
below at any season. Five waterwheels, 
manufactured by S. Morgan ‘smith 
Company, were installed, direct-con- 
nected to four 600-kilowatt and one 
200-kilowatt generators with horizon- 
tal shafts. These machines are located 
in a single row running the length of 
the operating room. 

The main generators are of the 
Westinghouse revolving-field type and 
produce three-phase alternating cur- 
rent at 60 cycles and 13,000 volts. The 
machines have twenty-eight poles and 
run at 257 revolutions per minute. 
They are mounted on cast-iron bases 
supported on concrete foundations at 
the floor level. They are specified to 
carry twenty-five per cent overload 
with an efficiency of not less than 93 
per cent under full load and 91 per 
cent at half load. The 200-kilowatt 
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unit is of the same type as the larger 
machines and runs at 450 revolutions 
with an overload capacity of twenty 
per cent. All the cables from the gen- 
erators are run in conduits under the 
cement floor, which is provided with 
removable sections for the purpose of 
examination and repairs to the run- 
ways. 

There are four direct-current excit- 
ers provided for in the design of this 
station. For regular service a 70-kilo- 
watt unit direct-connected to one of 
the main waterwheels provides excita- 
tion for all four of the 600-kilowatt 
generators and also provides station 
lighting at 125 volts. Two 35-kilowatt 
exciters, each capable of supplying two 
main generators, are belted to the main 
generator shafts and run at 850 revo- 
lutions per minute. There is a 12-kilo- 
watt exciter direct-driven from the 
shaft of the 200-kilowatt alternating- 
current generator. This machine ex- 
cites the fields of the 200-kilowatt ma- 
chine and also furnishes station light- 
ing when the four main machines are 
not in use. 

On the down-stream side of the 
power house a projecting compartment 
extends up to the roof and carries the 
high-tension transmission lines and 
switches with their governing appa- 
ratus, as well as the generator switches. 
This is known as the wire tower. On 
the generator-room side of the tower 
there are two archways, in which are 
located the switchboard. This con- 
tains nine panels in two sections, five 
panels for alternating-current generat- 
ors and two panels for exciter service, 
set in one bank, while in the second 
section in another archway are the two 
panels for outgoing-feeder control 
service. 

The panels are of blue Vermont mar- 
ble 24 inches wide, 90 inches high, and 
2 inches thick, mounted on a wrought- 
iron angle frame which is securely fas- 
tened to the wall at the back and serves 
to connect the various panels of the 
board. The main-generator oil switches, 
which are located in the compartment 
of the wire tower above the switch- 
board, are equipped for remote me- 
chanical control by means of a switch 
lever on the generator panel. These 
generator switches are all of 100 am- 
peres capacity. Each generator panel 
also contains one 150-ampere double- 
pole field discharge switch for the di- 
rect-current bus, the field rheostat, as 


884 


well as the usual ammeters and volt- 
meters, plugs, fuses, ete. The fifth 
generator panel is similar to the other 
four except that the instruments are 
for smaller capacities. One of the ex- 
citer panels contains the controlling 
and indicating instruments for the two 
35-kilowatt belted exciters, while the 
second exciter panel carries the instru- 
ments for the 75-kilowatt and the 12- 
kilowatt exciters. Triple-pole knife 
switches are installed on these panels, 
_also rheostats for the exciter fields and 
one main station lighting switch. 
There are two three-phase three-wire 
feeders each provided with a separate 
panel on the board. Each feeder is ca- 
pable of carrying the entire output of 
the station or approximately 2,600 kil- 
owatts at. 13,000 volts, 200 amperes. 


The oil switches for controlling these . 


feeders are also located in the wire 
tower and are equipped for distant 
mechanical operation from the switch- 
board. Each are of the plunger oil 
type and of 200 amperes capacity. 
Each feeder panel caries one 150-am- 
pere polyphase integrating wattmeter 
to show the power input to each feeder, 
three 200-ampere alternating-current 
ammeters, one per phase, and one al- 
ternating-current voltmeter. The usual 
plugs, fuses, connection ‘posts, are pro- 
vided. 

The busbars are of 98-per cent cop- 
per and run in separate cells made of 
soapstone slabs, 1:5 inches thick and 12 
inches apart. At the top of the wire 
tower, choke coils are installed on each 
feeder, as well as horn lightning ar- 
resters. The transmission line is car- 
ried across country on poles in a nearly 
direct line to the city of Greenville, 
where the stepdown transforming sta- 
tion is located. 

The cost of the plant entire, includ- 
ing the substation in Greenville and 
meters, transformers and pole lines to 
consumers was about $375,000 in round 
numbers. This figure is undoubtedly 
high for such developments, but the 
subsequent history of the plant empha- 
sizes the truth of the fact that first 
cost is of secondary importance com- 
pared with the advantage of a proper 
location. The plant was erected at a 
point not only favorable to profitable 
disposal of its product, but also of 
-gstrategical importance to the develop- 
ment of the water-power monopoly of 
that section, the Southern Power Com- 
pany. So valuable was its position 
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deemed by the controlling factors of 
the latter corporation that it had been 
operating but a few years when it was 
sold out on most satisfactory terms by 
the original owners. The Southern 
Power Company is now operating this 
plant in conjunction with others of 
their hydroelectric developments in 
this section of South Carolina. This 


installation has justified the faith of 


the engineers in the possibilities of the 
location for a hydroelectric develop- 
ment and the predicted market in 
Greenville and its environs has mate- 
rialized most satisfactorily. Among 
other results of the completion of this 
power plant may be mentioned the 
fact that the street-car and lghting 
systems of Greenville are now pro- 
vided with their motive power entirely 
from this plant and several mills are 
also purchasing from the power com- 
pany, one in particular having aban- 
doned a steam plant in favor of pur- 
chased electricity. 
ee 
Apportionment of Expenses. 

In view of the recent decisions of 
public-service commissions and the 
growing tendency on the part of cen- 
tral-station managers to adopt rate 
schedules based upon more careful and 
detailed analysis of operating costs, it 
seems opportune to inquire into the ap- 
portionments of expenses of elec- 
tric utilities upon which such rates 
must be based. 

It is noted that the opinions in re- 
gard to the proper distribution of the 
cost of service vary so widely that it 
appears necessary to analyze the ap- 
portionments to determine where this 
difference arises. As a result of a 
careful study of the several bases it 
seems evident that the discrepancies 
are not so much the result of different 
ideas and views as to the cost analysis 
as they are the result of classifying 
the several items of expense under gen- 
eral heads, which heads have not the 
same meaning in all cases. In other 
words it appears to be more a question 
of definition than anything else. A 
statement of the various terms used in 
defining and classifying expenses will 
illustrate this point. A common sep- 
aration of expenses is that of running 
and stand-by charges. Again the 
terms variable and fixed expenses are 
used. In recent years the terms out- 
put, capacity and consumer expenses 
have come into common usage. It then 
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becomes important to find wherein 
these terms agree and do not agree; 
to find out whether they are synony- 
mous. 

One definition of the terms fixed and 
variable as presented by an investigat- 
ing committee in a municipal investi- 
gation of electric rates is as follows: 
‘‘By fixed charges we mean those 
charges which would continue un- 
changed if the production of electric- 
ity should be discontinued for a brief 
period.” It would appear then that 
the governing factor in determining 
whether an expense is fixed or variable 
is dependent upon the determination 
of whether such expenses would con- 
tinue or discontinue upon the suspen- 
sion of output. A prominent engineer 
states: ‘‘On every plant the fixed 
charges, which include interest on 
first cost, depreciation charges and 
taxes, continue at a uniform rate every 
hour of the day and every day of the 
year.’’ In both definitions fhe idea of 
uniformity is evident. Further this 
authority states: ‘‘The operating ex- 
penses increase somewhat with the 
total amount of power furnished but 
not in proportion.’’ Another author- 
ity reads: ‘‘Station operating expenses 
include cost of fuel, water, waste, oil, 
etc., cost of repairs, labor and attend- 
ance. Fixed charges include taxes, in- 
terest on investment, depreciation and 
general office expenses.’ The Edison 
Illuminating Company of Boston in 8 
hearing before the Board of Gas and 
Electric Light Commissioners of Massa- 
chusetts approached the determination 
of what are fixed and variable 
charges from another standpoint: 
“Running cost includes only those 
costs which are reasonably certain to 
vary with the amount of current made 
and sold; * * * * all other expenses 
* ** * are included in fixed costs.” 

One cannot fail to note in inspect- 
ing the different apportionments that 
have been made, and in analyzing the 
several definitions that have been of- 
fered for the classes of expenses, that 
the tendency in the main has been to 
place each separate item of expense en- 
tirely under one head or the other. 
Although the several authorities often 
acknowledge that their apportion- 
ments are not correct for the reason 
that they have failed to make as ac- 
curate divisions as might be made 12 
regard to the separation of certain 
items over the several classes or heads, 
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still in general the policy appears to 
be to charge each item entirely to one 
class or to the other. The terms fixed 
and variable, under such conditions, 
quite often lose any value as actual 
apportionments to be used in the analy- 
sis of costs for rate-making purposes, 
and simply serve as general heads, 
each embracing a certain group of cost 
items. 

It is undisputably true that many 
items of expense are not properly 
chargeable to one class but should be 
distributed over the several classes. It 
would seem better, perhaps, if the 
definition, ‘‘Running costs should in- 
clude only those costs which are reason- 
ably certain to vary with the amount 
of current made and sold,’’ should be 
made to read: ‘‘Running costs should 
include only those costs and portions 
of costs which are reasonably certain 
to vary with the amount of current 
made and sold.”’ 

In the terms output, capacity and 
consumer expenses, which appear to be 
coming into quite general use and may 
be said to constitute the foundation of 
the three-rate systems, there is noted 
an effort to use terms which are more 
comprehensive and are subject to more 
exact and definite determination. Out- 
put costs may be defined as those costs 
which it is reasonably certain do vary 
with the output of current, bearing in 
mind that the word costs does not 
signify an entire item such as repair 
costs, for example, but only that por- 
tion of repair costs which will vary 
with the current made and sold. In 
the case of repair costs, the problem of 
determining what per cent of the ex- 
pense is proportional to output and 
what part is a capacity charge is very 
difficult. Repairs may be due to wear 
and tear, to careless running, imperfect 
protection from dust, etc., or to over- 
loading or other causes. Some of these 
causes bring expenses which can hard- 
ly be classified entirely as output costs, 
because a plant is supposed to be so 
run and equipped as to be able to meet 
and handle satisfactorily the demands 
made upon it. Looking at the plant a3 
a whole comprising many units leads 
one to the opinion that more of the 
repair expense is an output cost than 
at first appears. Where one unit only 
is used it would appear that a greater 
proportion of the repair cost is a 
‘capacity charge than where several 
units are in use. Where the units are 
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so arranged and operated as to con- 
form quite closely to the load curve it 
is clear that the repairs will be more 
nearly proportional to the current 
made and sold. 

The Ralroad Commission of Wiscon- 
sin in practically every decision affect- 
ing electric rates has emphasized the 
importance of a correct apportionment 
of the operating expenses. The import- 
ance of a correct separation of the 
capacity and output expenses is chiefly 
found in the fact that in computing 
the costs per unit for rate-making pur- 
poses that part of the expenses which 
depends upon the demand should be 
distributed over the demand, or the 
active load, while that part of the ex- 
penses which depends upon the output 
should be distributed over the sales. 
In other words, from a theoretical 
point of view each consumer should 
contribute to the demand charges in 
proportion to his demand upon the 
plant, and he should also share in the 
output expenses in proportion to the 
amount of current he uses. Experi- 
ence shows that it is difficult, if not im- 
possible, to lay down a definition that 
will apply under all conditions. It is 
found that the demand or capacity ex- 
pense is usually a larger proportion of 
the total expense in the case of a plant 
operated by water power than where 
the plant is operated by steam power. 
The relation is also affected by other 
conditions. In many instances it has 
been found that when the demand and 
output are each charged with all direct 
items of expense, and when the over- 
head expenses, such as the costs of 
management, taxes, depreciation and 
interest on the investment, are allotted 
between the demand and the output 
cost on the basis of the respective sum 
of the items directly charged to these 
classes, the results obtained are such 
that they can be safely used as the 
basis of rates. In other cases, the most 
satisfactory results have been obtained 
when the demand or capacity is charg- 
ed with the interest on investment, 
taxes and a few minor items, and the 
output is charged with the remaining 
items. The former method is quite 
commonly used by accountants while 
the latter method seems to be used by 
both operators and engineers. There 
are other methods of separation in use 
but the two described appear to be the 
most common, although modified quite 
often by local conditions. 
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Peat as a Fuel. 

In a country so richly endowed with 
mineral fuels—coal, petroleum, and nat- 
ural gas—as is the United States, it 
would at first glance seem unlikely that 
peat should ever become a widely used 
fuel, at least not for many generations. 
It is true that European countries man- 
ufacture peat fuels to the value of $10,- 
000,000 or $12,000,000 annually, but this 
is done for communities that are remote 
from coal deposits. However, peat may 
yet come into considerable local use as 
a fuel in the United States, and sooner, 
perhaps, than most people expect. 

It is estimated by the United States ` 
Geological Survey that of the great un- 
reclaimed swamp area of the United 
States 8 per cent may constitute work- 
able beds of fuel peat, with a total con- 
tent equivalent to 12 billion tons of air- 
dry fuel. It is somewhat singular that 
the regions containing these peat beds 
lie almost entirely outside of the terri- 
tory in which coal and other natural 
mineral fuels are known to exist in 
abundance. With the perfection of peat- 
briquetting machinery these beds may 
play no inconsiderable part in furnish- 
ing at least a supplementary or auxil- 
iary fuel for local consumption. As a 
fuel peat is no makeshift; it is highly 
efficient and desirable and the practica- 
bility of its use is controlled principally 
by the cost of production. 

In an advance chapter from Mineral 
Resources for 1909, just published by 
the United States Geological Survey, 
Charles A. Davis remarks that in spite 
of the fact that the use of peat as a fuel 
has been almost entirely neglected in 
the United States, there has been nev- 
ertheless since 1903 a considerable and 
persistent interest in the question of 
utilizing the great peat deposits of the 
country, and many attempts, some of 
them involving the expenditure of large 
sums of money, have been made to place 
fuel peat on the market in commercial 
quantities. The failure to bring about 
this result, Mr. Davis thinks, has been 
due not to the nature of the peat itself, 
but to other factors, such as overenthus- 
jasm, lack of understanding of funda- 
mental principles of economical produc- 
tion, too little capital, and too much 
confidence in poorly designed and un- 
tried machinery. The fact that there 
is a market for peat has not been ques- 
tioned, for the small quantity of the 
product offered has always been sold 
readily and at good prices. 
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Southwestern Electrical and Gas Association. 


Seventh Annual Convention at Houston, Texas, April 27, 28 and 29. 


The seventh anual convention of the 
Southwestern Electrical and Gas As- 
sociation was held in the City Audito- 
rium, Houston, Texas, on April 27, 28 
and 29. There was present the largest 
attendance ever recorded since the or- 
ganization of the Association. 

The first session was called to order 
Thursday morning at ten o’clock by 
President W. B. Tuttle, of San An- 
tonio. City Attorney Wilson welcomed 
the delegates to the city of Houston. 
James Dillon, of the Southwestern 
Electrician, responded on behalf of the 
Association. 

The first matter of business to come 
before the convention was to admit 
sixty new members to membership, 
making a total membership of over 
400. The president then read his an- 
nual address, which is given partially 


below: 
PRESIDENT’S ADDRESS. 


I desire to call both your attention, and 
the attention of our friends, the public, to 
the intimate relation existing between our 
business and the growth and prosperity of 
the various communities in which we oper- 
ate. In times past there has been in some 
cases an unfortunate condition in the opera- 
tion of public utilities. The public has not 
always had the treatment that it deserved, 
and the public utilities have been severely, 
and oftentimes unjustly, attacked. Fortu- 
nately, the age of publicity has come, and 
with a better knowledge of the conditions 
under which we operate, a different opinion 
has arisen in the public mind. Formerly the 
street railway, gas and electric companies 
never attempted to tell the public that the 
money they took in day by day was not all 
profit. They never told the public that they 
paid out thousands of dollars for labor, and 
thousands more for fuel and supplies. and 
thousands more for taxes, and that most of 
the companies put back more money every 
year into the towns and growing cities than 
their entire net earnings. They forgot to 
tell the public that they extended their lines; 
that although the price of almost every item 
of food, dress, dwelling, furniture, luxury and 
necessity, has increased constantly during 
the last twenty years, the price of gas, elec- 
tricity and water had never been raised and 
in many cases had been materially lessened, 
although the companies are paying more for 
labor and supplies. We have been so busy 
keeping up with the growth of the country 
„and trying to devise ways and means to give 
better service in answer to the demands of 
our patrons, and at the same time, in the 
face of increasing expense in every line, to 
pay a reasonable return on our investment 
so that we could keep our property solvent 
and in condition to give good service, that 
we have neglected to inform our patrons in 
regard to our side of the story. Of course, 
our service is not always perfect, and some- 
times we are face to face with congested 
conditions or lack of proper capacity before 
we know it, but the same conditions hold 
true in every branch of private and public 
enterprise in growing localities, perhaps to 
a greater extent in many instances than in 


our business. We are doing a square busi- 


. hess in a square way. We are helping build 


up the country, and giving value received 
to the people, and when the facts regarding 


our business are properly understood the peo- 


ple will be square with us, and there will 
be no objection to our earning a reasonable 
return upon our investment. The country’s 
growth is essential to us in the development 
of our business, and our growth and increase 
in efficiency is essential to the public. We 
are partners in the closest possible way, 
and we must regard each other as such. 


‘‘Industrial Development of Fuel 
Gas’’ was the subject of a paper by 
R. G. Soper, of the Dallas Company, 
Dallas, Texas, setting forth the many 
possible uses of gas as a fuel. After 
brief discussion, the morning session 
was adjourned. 

The second session of the convention 
(Thursday afternoon) was opened by 
the reading of a paper on ‘‘Boiler 
Economy and the Application of Flue- 
gas Analysis’’ by M. L. Hibbard, engi- 
neer for the San Antonio Gas & Elec- 
tric Company, San Antonio, Texas. 
After some discussion, E. E. Nelson, 
electrical engineer of the Northern 
Texas Traction Company, Fort Worth, 
Tex., read a paper on ‘‘Investigation 
and Care of Return Railway Circuits.’’ 


RAILWAY RETURN CIRCUITS. 


It is realized by practically all railway 
managers today, said Mr. Nelson, that unless 
extreme care is taken with the return cir- 
cuits the losses in these circuits will become 
enormous; even enough to make the differ- 
ence between a road paying and not paying 
dividends. Rail steel is a very good conduc- 
tor. Weight for weight, it is about one-sev- 
enth as good a conductor as copper. A cop- 
per bar weighing one pound per yard has 
an area of about 110,000 circular mils, hence 
an iron bar weighing one pound per yard is 
equivalent to about 16,000 circular mils of 
copper, the resistance of which is approxi- 
mately 0.6 ohm per 1,000 feet. Therefore, 
the resistance of a steel rail in ohms per 
1,000 feet is equal to 0.6 divided by the 
weight of the rail in pounds per yard, and 
the carrying capacity of the steel rail in 
circular-mil copper equivalent is equal to 
16,000 multiplied by the weight of the rail 
in pounds per yard. In order to use this 
great copper-equivalent carrying capacity, it 
is necessary to bond the rails themselves 
electrically together. A rail bond has its 
greatest resistance where it comes into con- 
tact with the rail. If the steel has a resist- 
ance of seven times that of copper, the area 
of the contact between the bond and the rail 
should be seven times the area of the bond. 
Copper rail bonds should be flexible enough 
so that movement of the rail will not damage 
either the bond or the contact surface be- 
tween the bond and the rail. An ideal place 
for installing bonds is underneath the fish- 
plates, fastening the bond terminal into the 
web of the rail. In this location the bond 
can be made very short, usually not over 
ten inches. The shorter the bond the less 
the resistance of the track return is in- 
creased at the joints. Men to work on the 
bonding gangs should be selected with great 


care. Only such men should be used as are 
able to be taught how to instal] them. If 
there is a great deal of current leakage from 
the rail to the ground, it will be found that 
the base of the rail will wear out, due to 
corrosion, much faster than the head. In 
fact, if this leakage is too much, the base of 
the rail will be damaged fn a short time so 
that it cannot be spiked to ties. Salts will 
increase this corrosive effect. It has been 
found that ties treated by the chloride of 
zine process to prevent decaying, will, when 
used under rails carrying electric current of 
100 to 200 amperes, cause the base of the 
rail to be eaten away in three years’ time, 
so that the rails are practically useless. To 
sum up, it can be stated that satisfactory 
return circuits are only possible with first- 
class track bonding. Poor bonding workmen 
will spoil the best bond ever made. Care 
should be used in the purchase of track 
bonds, and the greatest care should be used 
in their installation. Periodically, thoroughly 
reliable men should test and repair all bond- 
ing. 


M. L. Hibbard, of San Antonio, 
opened the discussion by explaining 
some tests he had made. H. S. Cooper, 
of Galveston, suggested that the leak- 
age from the rail to the ground could 
not be entirely eliminated. Mr. Nel- 
son closed the discussion by stating, in 
reply to a question, that he had never 
had any success with soldered rails in 
the matter of bonding, and that he was 
not in favor of this method. 

L. B. Moorehouse read a paper on 
«An Investigation of the Steam Con- 
sumption of Water-gas Plants’’ which 
closed the session for the afternoon. 

Owing to the inability of President 
Tuttle to be present, J. E. Carroll, first 
vice-president of the Association, pre- 
sided during the remainder of the ses- 
sions, beginning with that of Friday 
morning, when a paper by C. W. Kel- 
logg, Jr., manager of the Texas securi- 
ties department, Stone & Webster, on 
‘‘The Cause and Prevention of Acci- 
dents,’’ was the first to be presented. 
We can only call attention to the sali- 
ent points, as the paper dealt with 
this subject in a most thorough and 
comprehensive manner. 


CAUSE AND PREVENTION OF ACCIDENTS. 


Equipment. From the investigation of five 
of the larger street-railway companies in 
Texas, the prepayment type of car in com- 
parison with practically all other makes has 
proved to be the best for the prevention of 
street-car accidents. With the increasing 
amount of noise and traffic, the matter of 
furnishing adequate gongs is very import- 
ant. The repeating gong which can be used 
on any car has been found very effective. In 
view of the modern devices in the form of 
fenders and life-guards, Mr. Kellogg does not 
think street-railway companies are justified 
in neglecting to install some apparatus of 
this nature. Life-guards installed on the 
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trucks of cars which trip automatically as 
goon as any object is encountered on the 
track are now manufactured in a form which 
is practically certain in its operation, and 
simple und easy to maintain. In several cit- 
ies small mirrors are placed at the corner 
of the front vestibule in such a position that 
the motorman by glancing into it can see 
back along the side of the car in order to 
ascertain whether any one is in the act of 
boarding or alighting before he starts the 
car. The companies which have no gates 
or doors on their car platforms find these 
mirrors a great help in accident prevention. 
All cars should be equipped with automatic 
circuit-breakers or some device for interrupt- 
ing the flow of current. New designs of con- 
trollers have a contactor device which ren- 
ders .arcing between points almost impos- 
sible. 

Human Element. It is wrong to assume 
that a new man is necessarily more of an 
accident breeder than a man old in the 
service; and that trainmen as a class have 
no sense or they would not be on the job. 
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carelessness a sad accident to a lineman or 
an arc trimmer getting killed while engaged 
in his work, but this is not enough. It seems 
only fair that in addition to the usual equip- 
ment including the insulated stool, that pos- 
tive cutout hangers should be furnished. Mr, 
Kellogg believes the final result obtained in 
reducing accidents is the cumulative effect 
of dozens of details. 


T. C. Brown, of San Antonio, opened 
the discussion by saying that as a mat- 
ter of operation for the first year he 
would prefer that street cars should 
not be equipped with gongs. It is a 
mistake on the part of motormen to 
think they can shoo people off the 
track with a gong. He has found that 
the man that touches the gong the 
fewest times has the fewest accidents. 
Mr. Wood, of Texarkana, held some- 


` 


EXHIBITS IN CITY AUDITORIUM. 


The handling of a car in such a way as to 
avoid accidents is one of the fundamentals 
that should be taught the new men; and all 
the men should be made to understand that 
an instructor is available for old men as well 
as for new. Proper patience and persever- 
ance should be exercised in instructing the 
men to avoid accidents. 


The Public. The accident situation in- 
volves: in the first place, the education of 
all the public to greater care; in the second 
place, their carelessness arises principally 
from thoughtlessness which prevents edu- 
cational efforts from having a lasting effect. 
In the northwestern part of the country a 
very interesting movement has been started 
within the last few months, known as the 


Public Safety League. A paid lecturer visited 


the schools and gave each pupil a small 
white pennant with the letters “P. S. L.” on 
it. Inquiry from other persons as to what 
these letters meant served to pass the word 
along to friends and parents. In the city of 
Seattle alone there were 50,000 of these 
badges distributed. 

Electric Lighting Company Accidents. It 
is easy to dismiss from our minds as due to 


what opposite views, stating that be- 
cause of the failure of a motorman to 
ring the gong a judge had instructed 
a jury to find against a company, even 
though the motorman exercised every 
power and every other means at his 
command. He stated further that the 
installation of powerful headlights had 
almost entirely eliminated night acci- 
dents; a car can be seen for several 
blocks away. He has an inspector that 
rides on the cars nearly all the time 
and whose duty it 1s to report passen- 
gers that continually take chances. 
Mr. Wood warns them in letters that 
unless they desist they will surely get 
hurt. Such letters had won at least 
three cases for him. Trainmen off duty 
attend court and listen to the testimony 
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and arguments of counsel especially. 
This has produced very good results. 
P. A. Rogers, commercial agent foi 
the Dallas Electric: Light &- Power 
Company, read a paper on ‘‘The De- 
velopment of Power Business.’’ An 
extract from this paper follows: 


DEVELOPMENT OF POWER BUSINESS. 


In building up power business there is re- 
quired personal solicitation and education of 
the prospect. Prospects may be divided into 
two classes, the large and the small con- 
sumer. In getting customers in the first 
class it is largely a matter of making a rate 
lower than they can get power from other 
sources. The second class comprises the 
greatest number as well as the greatest ag- 
gregate of horsepower and thereby offers the 
best field for development. The small con- 
sumer starts into business with a feeling of 
suspicion if not even prejudice against the 
power company, and Seventy-five per cent of 
the effort required to obtain the business of 
the prospect is spent in overcoming this sus- 
picion or prejudice. The solicitor should 
investigate the needs of the prospect and de- 
cide what is the best equipment and obviate 
the confusion on the part of the customer by 
deciding beforehand what is best for him. 


Mr. Cushman, of San Antonio, opened 
the discussion by asking Mr. Rogers 
if he did not often find some large 
power prospects able to produce power 
cheaper than the electric company, to 
which Mr. Rogers replied that where 
he found such a condition of affairs 
the argument he offered was on the 
first cost of the space and equipment 
of the isolated plant. 

John I. Beggs, former president of 
the Milwaukee Electric Railway & 
Light Company, made a brief address 
at the opening of the Friday afternoon 
Session, in which he paid tribute to 
the splendid work of the Southwestern 
Electrical and Gas Association and to 
the rapid development of the Texas 
cities. Papers were read by R. T. Sul- 
livan on ‘‘Light-weight Cars” and W. 
H. Riblet on ‘‘Naphthalene,’’ which 
concluded the program for Friday. 

The Saturday morning session was 
opened by the report of the secretary, 
showing a total attendance of 528, and 
a membership of 400. A vote of thanks 
was tendered D. G. Fisher, the secre- 
tary, for the excellent work he had 
done. The following officers were 
elected for the ensuing year: 

President, Joe E. Carroll, of Beau- 
mont, Tex. 

First vice-president, E. T. Moore. of 
Dallas, Tex. 

Second vice-president, D. G. Fisher, 
of Dallas, Tex. 

Third vice-president, H. M. Moore. 
of Austin, Tex. 

Treasurer, A. E. Judge, of Tyler, 


Tex. 


Cad 
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Secretary, D. G. Fisher, of Dallas, 
Tex. (re-elected). 

Fort Worth and San Antonio, Tex., 
were the cities suggested by the mem- 
bers as the next meeting place, the 
final selection resting with the Execu- 
tive Committee. 

ENTERTAINMENT, 

The first entertainment feature was 
the formal opening by Mayor Rice of 
Houston and the officers of the South- 
western Electrical and Gas Association 
of the first electrical show in the new 
Municipal Auditorium at 1:30 p. m., 
Thursday. In the evening there was a 
general reception at the electrical show. 

The ladies were entertained at the 


Country Club at luncheon on Thurs- 


day, and attended the Majestic The- 
ater Friday evening. 

A rejuvenation of the Sons of Jove: 
took place Friday evening, at which 
forty new members were initiated. 
Statesmen Binz, Martin, Stroud and 
Richards; Ninth Jupiter Dostal; E. D. 
Strickland, assistant to Jupiter; 


Charles Newning, Sam Hobson and E. | 


L. Walls, Jr., were some of the lead- 
ing men of the order who were pres- 
ent. Mr. Newning, one of the founders 
of the Jovian order, was presented 
with a loving cup. 

The main feature of the entertain- 
ment occurred Saturday, when the del- 
egates rode down the bayou about six- 
teen miles to the famous battlefield 
San Jacinto. The battle of San Jacinto 
was fought April 21, 1836, just after 
the capture of the Alamo, at which 
time Sam Houston with an army of 
782 captured Santa Anna with an army 
of 1,400, winning for Texas her inde- 
pendence from Mexico. 

A unique feature of the convention 
was the annual souvenir program, pub- 
lished by the Executive Committee, 


which this year is extremely artistic. 


It is bound together with orange satin 
ribbon, the outer casing being of Jap- 
anese silk paper, while the title page 
and back folder are of a splendid tex- 
ture of linen vellum. The fly page 
bears, in green and gold, the super- 
scription of the Association. The 
booklet of 115 pages contains a con- 
cise history of the Association, the 
program of the seventh annual con- 
vention, roster of members, advertise- 
ments, officers and committees and a 
“Question Box,” containing fifty-one 
pages of questions and answers. Each 
vear an improvement has been noted 
in the quality of workmanship and 
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material of this fine annual publication. 
THE EXHIBITORS. 

The City Auditorium proper was the 
scene of a very attractive and interest- 
ing exhibition of the latest appliances 
pertaining to both gas and electricity. 
The color scheme throughout was 
white, red and green, and was carried 
out with much artistice skill and taste. 
The general scheme was balustrade 
work in white and at the junction of 
each booth was a white column sur- 
mounted by a white eight-inch globe 
containing a red incandescent lamp. 
About 30,000 people visited the show. 
A list of the exhibitors follows: 


Westinghouse Electric & Manufacturing 


Company. : 
General Electric Company. 
Simplex Electric Heating Company. 
Southwestern Telephone & Telegraph 


Company. 
Houston Car Wheel Foundry. 
Waener Electric Company. 
John A. Roebling & Sons. 
Atlas & Ruay Supply Company. 
The Tool Steel Gear & Pinion Company. 
The Texas Company. 
Randall-Lovegrove-Wyman Company. 
Southwestern Electrician, 
Crocker-Wheeler Company. 
Automatic Telephone Company. 
Electric Service Supply Company. 
Goldschmidt Thermit Company. 
Dixon Car Wheel Company. 
Brown-Woods Electric Company. 
Houston Light & Power Company. 
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Program of the National Electric Light 
Association Convention. 

The business program of the thirty- 
fourth convention of the National Elec- 
tric Light Association, to be held at 
the Engineering Societies Building in 
New York City on May 29 to June 2, 
inclusive, has been quite definitely 
mapped out, although it is still subject 
to slight alterations. It shows clearly, 
however, that the work of the conven- 
tion will be strenuous. In the four 
days given over to the convention 
proper there will be sixteen sessions. 
On each of Wednesday, Thursday and 
Friday mornings there will be three 
parallel sessions, and on Wednesday 
and Thursday afternoons there will be 
two parallel sessions. There are twen- 
ty-four papers on the program and 
nearly forty committee reports. In all 
there are some seventy items in the or- 
der of business and it will take the full 
time of the convention to dispose of 
them. The last day, Friday, will prob- 
ably be the busiest day of all. As 
usual the papers and committee re- 
ports are associated with the names of 
many leaders of the central-station in- 
dustry. 

The program is as follows: 
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TUESDAY MORNING, May 30. 
First General Session. 

Welcome to New York City. 

President Freeman's Address. 

Announcements. 

Report of Committee on Membership—H. 
H. Scott, Chairman. 

Report of Committee on Progress—T. C. 
Martin, Chairman. 

Paper—“Master and Men”— Paul Ltipke. 

Report of Accounting Committee—John L. 
Bailey, Chairman. (Referred to Account- 
ing Session.) 

Report of Committee on Overhead Line 
Construction—Farley Osgood, Chairman. 
(Referred to Technical Session.) 

TUESDAY EVENING. 

Public Policy Committee Report on Plan 
of Welfare Work. 

WEDNESDAY MORNING, May 31. 
First Technical Session. 

Report of Overhead Line Construction 
Committee—Farley Osgood, Chairman. 

Report of Preservative Poles Committee— 
W. K. Vanderpool, Chairman. 

Report of Underground Construction Com- 
mittee—W. L. Abbott, Chairman. 

Report of Meter Committee—G. A. Sawin, 
Chairman. 

First Accounting Session. 

Report of Committee—Chairman Bailey. 

Paper—Tracing Store-room  Material— 
John T. Brady. 

Paper—The Purchasing Department—T. 
W. Buxton. 

Paper—Advantage of a Job-cost System— 
Alea Holme. 

First Commercial Session. 

Address of Chairman George Williams. 

Report of Committee on Electricity in Ru- 
ral Districts—J. G. Learned, Chairman. 

Report of Committee on Power—E. W. 
Lloyd, Chairman. 

Report of Committee on Electric Vehicles 
—J. T. Hutchings, Chairman. 

WEDNFSDAY AFTERNOON. 
Second General Session. 

Paper—Electrical Exhibitions—Louis A. 


Ferguson, 

Report of Insurance Expert—W. H. Blood, 
Jr. 

Report on Bulletin and Question Box—M. 
S. Seelman, Jr., Editor. 

Report of Library Committee—A. Wil- 
liams, Chairman. 

Report on Solicitors’ Handbook—A. Wil- 
liams, Editor. 

Report of Secretary—T. C. Martin. 

Report of Treasurer—George H. Harries. 

Paper—Company and Company Section 
Bulletins—E. A. Edkins. 

Topical Discussion on the Work of the 
Company Sections. 

Appointment of Nominating Committee. 

Second Accounting Session. 

Paper—Handling Customers’ 
F. Bonsall. 

Paper—The 
Bowers. l 

Paper—Electric Vehicle Accounts as AD- 
plied to a Department of a Central-sta- 
tion Plant—Herman Spoehrer. 

THURSDAY MORNING, JUNE 1. 
First Power Transmission Session. 

Report of April Conference on Govern- 
mental Control of Water Powers— 
Chairman Henry L. Doherty. 

Paper—Utilization of Central Stations for 
Supplying Electricity to Operate Rail- 
roads—Fred Darlington. 

Report of Committee on Protection from 
Lightning—B. E. Morrow, Chairman. 

Second Commercial Nession, 

The morning will be devoted to an Execu- 
tive Session of the Members of the 
Commercial Section, when a number of 
important matters will be discussed. 

Third Accounting Nession, 

Paper—General Office Accounting—Frank- 
lin Hevdecke. 

Paper—Depreciation—H. M. Edwards. 


Orders—R. 


Collection of Bills—E. J. 
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Paper—The Extent to Which a Tabulating 
Machine Can Be Used in Accounting 
Work—Wm. Schmidt, Jr. 

THURSDAY AFTERNOON, 
Second Technical Session, 

Report of Committee on Prime Movers— 
I. E. Moultrop, Chairman. 

Report of Lamp Committee—W. F. Wells, 
Chairman. 

Report of Committee on Electrical Appa- 
ratus-—L. L. Elden, Chairman. 

Paper—Ventilation of Turbo-generators— 
R. B. Williamson. 

Paper—rrogress and Development in Self. 
cooled Transformers—H. O. Troy. 

Third Commercial Session. 

Report of Committee on Residence Busi- 
ness—Clare N. Stannard, Chairman. 

Report of Committee on Improved Wiring 
and Equipment Standards—M. C. Hypin- 
ski, Chairman. 

Report of Committee on Industrial Light- 
ing—M. S. Sloan, Chairman. 

Report of Committee on Electric Heating, 
Refrigeration and Kindred Appliance 
Sales—Frank H. Gale, Chairman. 

FRIDAY MORNING, JUNE 2. 
Third Technical Session. 

Report of Committee on Grounding of Sec- 
ondaries—W. H. Blood, Jr., Chairman. 
Paper—Grounding Low-tension Circuits— 

P. M. Lincoln. 

Paper—Recent Important Improvements in 
Single-phase Motors—H. A. Layman. l 

Paper—Relation of Motor: Load to Station 
Equipment—F. D. Newbury. 

Second Power Transmiasion Session. 

Paper—A New Method of Reducing the In- 
vestment in Central-station Boiler Plants 
—M. A. Wagner. 

Paper—Determining Cost of Production in 
Steam Properties under Varying Condi- 
tions—George H. Walbridge. 

Topical Discussion on Methods of Operat- 
ing Transmission Systems. 

Fourth Commercial Session. 

Report of Committee on Electric Signs— 
E. L. Callahan, Chairman. f 

Report of Committee on Advertising—C. 
W. Lee, Chairman. 

Report of Committee on Competitive Il- 
luminants—H. J. Gille, Chairman. 

Report of Committee on Functions of a 
Sales Department—T. I. Jones, Chair- 
man. 

FRIDAY AFTERNOON. 


Third General Session. 

Report of Committee on Rate Research— 
John F. Gilchrist. 

Paper—Valuation of Properties as Related 
to Rates—W. F. Wells. 

Paper—Reasons for Variations in Rates 
under Varying Conditions of Operation 
—N. T. Wilcox. 

Paper—The Standardization of Electrical 
Selling—Douglass Burnett. 

Paper—Economies in Operation Possible 
Through Time Study—L. B. Webster. 

Report of Committee on Memorials—T. C. 
Martin. 

Report of Committee on Form of Section 
Organization—Frank W. Frueauff, Chair- 
man, 

Vote on Changes in Constitution. 

Report of Nominating Committee. 

Election of Officers. 

—_—__~+--¢—____— 


American Society for Testing Mate- 


rials. 

The fourteenth annual meeting of the 
American Society for Testing Materials 
will be held at the Hotel Traymore, At- 
lantie City, N. J., June 27 to July 1. 
The program is in an advanced state 
of preparation, and it is proposed to 
print the papers and reports in ad- 
vance. 


THE DENSITY OF COPPER. 


BY J. H. DELLINGER. 


In the usual engineering or commer- 
cial tests of electrical resistivity of 
copper, the quantities measured are re- 
sistance, mass, and length. The result- 
ing constant is the ‘‘mass resistivity’’ 
(defined as the product of resistance 
per unit length and mass per unit 
length), which may be given either in 
‘‘ohms per meter-gram’’ or ‘‘ohms per 
mile-pound’’ (the latter is sometimes 
called ‘‘pounds per mile-ohm’’). In 
textbooks we find very little about the 
‘‘mass resistivity,” and much about 
the ‘‘volume resistivity’’ or resistance 
of a unit length and unit cross-section, 
which in the past has been generally 
known by the unfortunately chosen 
term ‘“‘specific resistance.” The com- 
mercial practice of measuring the mass 
per unit length rather than the cross- 
section, is strictly proper, because (1) 
copper is sold by weight rather than 
by volume, and therefore the informa- 
tion of value to most users is given 
directly by the mass resistivity, (2) 
the measurement, of mass is a more ac- 
curate and an easier operation than the 
measurement of cross-section of a wire 
of variable diameter, as ali wires are, 
(3) the density of copper is usually 
considered to vary so little that the 
volume resistivity can be calculated 
for a sample by the use of a standard 
value for density. 

Of course, when it is desired to cal- 
culate the resistance of a particular 
wire from its dimensions, it is neces- 
sary to know the density in addition 
to the mass resistivity. The density 
is the connecting link between mass 
resistivity and volume resistivity, the 
former being proportional to the prod- 
uct of the latter into the density. It 
is the purpose of this article to present 
some data on the density of copper 
used for conductors, obtained at the 
Bureau of Standards in connection 
with the recent investigations of the 
temperature coefficient and the conduc- 
tivity of copper. The average value 
from all the data is the figure which 
has been most frequently used in the 
past as a standard value, viz., 8.89 (at 
twenty degrees centigrade). The data 
may be conveniently divided into three 
parts. 


First, the density has been deter- 
mined, in most cases by the author, on 
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a number of the wire samples submit- 
ted to the Bureau of Standards for 
ordinary conductivity tests by various 
companies. During the three years, 
1908-1910, the density of thirty-six such 
samples was determined. These sam- 
ples had been submitted by seven com- 
panies, as follows, three smelters, three 
electrolytic refiners, one user of copper 
who bought his material from various 
copper companies. The number of 
samples and the mean density, for each 
of these companies, is shown in the 
following table: 


Number of Samples. Denn 
Be ee ree 

Tae he sn rg uae a Mcgee Beg ibe i E E taker ale ang E AEE ee Bin 8.869 

Do ott Soo Sitar dee a a erect a E edb care dita sads 8.895 

Bers ye ae ea ae EE E E E kee 8.918 

DO et ede ae ol wae ee eee EE ee a 8.872 

Fn ap Gin aki or lea gas Pa Gis Bae Bw Sieh ea Re 8.878 

shad ahaa the ie ID MACE each ta teen any, ana tnt ee 8.887 


Mean 


All of the thirty-six samples were of 
conductivity greater than 97.5 per 
cent, except one of the samples in the 
fourth group, for which the conductiv- 
ity was 94.6 per cent and the density 
was 8.887. 

The second group of data ‘is that 
obtained from the wires which were 
included in the recent investigations of 
the temperature coefficient and resistiv- 
ity of copper. Inasmuch as the ‘‘mass 
resistivity’’ was considered the impor- 
tant quantity rather than the ‘‘volume 
resistivity,’’ it was not necessary in the 
investigation to determine the density. 
However, measurements on a few sam- 
ples from three of the companies whose 
copper was included in the investiga- 
tion were made by the author, and 
data were obtained by Geo. L. Heath, 
of the Calumet and Hecla Smelting 
Works, on eighteen samples of copper, 
a number of which were included in 
the Bureau of Standards investigation. 
The results, for the four companies, 
are summarized in the following table: 


Number of Samples. Density. 
S Sania rcs de ra Saeed Shin, Die i ered ae Soe CON: 8.880 

DG aan iy lean tele Su ale de T ceca a hes dee 2 8.895 

re eer are ree E ere eee en ee 8.900 

US ee Seana st ye Gin E de Mes aT eenn 20.2 8.899 
Mean aads rara a OR NE a a vee 8.893 


All of these samples were of conduc- 
tivity greater than 95 per cent. 

The third group of data is that ob- 
tained at the Physikalisch-Technische 
Reichsanstalt, of Germany, by Profes- 
sor Lindeck, and given in the ap- 
pendix of the author’s paper on ‘‘The 
Temperature Coefficient of Resistance 
of Copper.’ These results are for 
copper samples submitted for test at 
the Reichsanstalt during the five years, 


1 Bulletin of Bureau of Standards, Vol. 7, No. 1; 
abstract in ELECTRICAL REVIEW AND WESTERN 
ELECTRICIAN, 56 p. 933, May 7, 1910. 
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1905-1909. The mean value of the 
density for the forty-eight samples is 


8.890. Some of these samples were of . 


low conductivity, down to one-third 
of the conductivity of pure copper. 
Taking only the thirty-four samples 
of conductivity greater than ninety- 
four per cent, the mean value of the 
density is 8.881. 

The final average value may be com- 
puted from the three groups of data 


in ca Nabi! way, for example: 

B. 8. eee oeeoo eraren 8.887 

B. 8S. eean ion iva E E annie wee 8.893 

Reichsanstalt ..............-...-ssseeeeeeeen 8.890 
Final average ...... cece cee c tect eee eeee 8.890 


Or, if we use the Reichsanstalt value 
for only the samples whose conductiv- 
ity exceeded ninety-four per cent, we 


have: 
p 8 ate A E GALL ae a Rae E Bek OES 8.887 
investigation ...........sessesesessse. 8,892 
Raiena a eleven Menten! oe a heh aN Mute ERA 8.881 
Final average .....-. sce c ccc cccenseeee 1. 8.887 


Or, if we consider the Calumet and 
Hecla measurements and the other 
measurements of the second group as 
independent means, and again use the 
Reichsanstalt value for only the sam- 
ples whose conductivity exceeded nine- 


ty-four per cent, we have: 

B- S: test eed c6 ios Doane eed swt ease eaae 8.887 

B. S. investigation ........... 0.0... cc cece eee 8.893 

Calumet and Hecla...................eeceees 8.899 

Reichsanstalt ............ ccc cece ee eccees 8.881 
Final average ........ ccc cece cree e tees 8.890 


For any reasonable method of calcu- 
lating the final average, we find that, 
to three significant figures, the value is 
8.89. Since, in addition to the weight 
of the foregoing evidence, this value 
has been very widely used as standard, 
there seems to be no doubt that it is 
the best figure to assume for the den- 
sity of copper at twenty degrees centi- 
grade. 

In justification of the assumption 
made in engineering practice that the 
variations of the density of particular 
samples of copper from the standard 
mean value do not exceed the limits of 
commercial accuracy, the data on the 
samples discussed in the foregoing 
show that the density is usually be- 
tween 8.87 and 8.91, that in a few 
cases it varies as far as 8.85 and 8.93, 
and that in extreme cases it can vary 
to 8.83 and 8.94. We are here refer- 
ring to copper of conductivity greater 
than ninety-four per cent. 

The question sometimes arises 
whether there is any difference in the 
density of annealed and of hard-drawn 
copper. That there is no appreciable 
difference was shown by experiments 
made by Mr. Heath on the eighteen 
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wires mentioned above, which were of 
80 mils and 104 mils diameter (No. 10 
and No. 12 A. W. G.). The mean 
density of eight annealed samples was 
8.899. The mean density of ten hard- 
drawn samples from the same coils 
was 8.898. After these hard-drawn 
samples were annealed, their mean 
density was 8.900. The very small 
differences between these three means 
are too small to be considered signifi- 
cant. The densities of all the eighteen 
samples varied from 8.878 to 8.916. 

In conclusion, it is desired to point 
out that confusion sometimes arises 
over the different ways of specifying 
density and ‘‘specific gravity.” In a 
recent case, this led to a criticism of 
the value, 8.89 for density, as being 
too low a figure. The critic, however, 
had in mind the ‘‘specific gravity re- 
ferred to water at twenty degrees 
centigrade.’ Density, defined as the 
number of grams per cubic centimeter, 
is identically equal to ‘‘specific gravity 
referred to water at its maximum den- 
sity.” <A ‘‘specific gravity referred 
to water at twenty degrees centi- 
grade’’ of 8.91 is equal to a density, 
r ‘‘specific gravity referred to water 
at its maximum density,’’ of 8.8946. 
It is apparent that the term ‘‘specific 
gravity’’ is not definite unless it be 
stated to what temperature of water 
it is referred. Since varying interpre- 
tations cannot be given the term den- 
sity, this 1s the preferable term. Of 
course, since a metal expands as its 
temperature rises, its density de- 
creases. Thus, if the density of copper 
is 8.89 at twenty degrees centigrade, 
it is 8.90 at zero. Consequently, when 
we speak of either density or specific 
gravity, the temperature of the sub- 
stance whose density we are giving 
should be specified. Finally, then, the 
density of copper has been found to 
be 8.89 at twenty degrees centigrade. 

—— eo 

German Incandescent-Lamp Industry. 

During 1910, Germany imported 74 
tons of incandescent lamps, valued at 
$220,150, against 135.7 tons, worth 
$403,648, in 1909; and shipped to for- 
eign purchasers 1,978.2 tons, valued at 
$11,527,768, in 1910, and 1,655.2 tons, 
worth $8,666,532, in 1909. Austria- 
Hungary and the Netherlands supplied 
most of the imported lamps, and the 
United Kingdom, Russia, France, Aus- 
tria-Hungary, Italy, Argentina, Swit- 
zerland. and Belgium received the 
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larger part of Germany’s exports of 
these goods. 

During the last six months of 1910, 
separate but incomplete statistics were 
kept of the number and kind of the in- 
candescent lamps exported. During 
this period there were shipped 20,691,- 
043 incandescent lamps, weighing 969.5 
metric tons, in addition to 57.3 metric 
tons of lamps that were not counted or 
classified. Among the total number 
counted, 5,741,106 were carbon-fila- 
ment lamps, 14,847,320 were metal-fila- 
ment lamps, 11,958 were Nernst lamps, 
and 91,159 lamps not specified. 

The recently imposed German Gov- 
ernment tax upon lamps and all light- 
ing apparatus has had a detrimental ef- 
fect on the associated industries. The 
domestic consumption of all lamps has 
very materially decreased since the 
new law went into effect. Not only 
people in private life, but factory own. 
ers, hotels and restaurants, and other 
large consumers of gas and electric 
lamps had supplied themselves for 
months in advance in anticipation of 
the new tax. Moreover, the lamps now 
appear to be used more carefully than 
formerly and hence last longer. 

— e 


Johns Hopkins Lecture on Illuminat- 
ing Engineering Published. 

The Johns Hopkins Press, Baltimore, 
Md., has published the lectures on il- 
luminating engineering that were de- 
livered last fall at Johns Hopkins Uni- 
versity under the joint auspices of the 
University and of the Illuminating En- 
gineering Society, and which aroused 


so much attention at the time. The 
lectures appear in two octavo vol- 
umes with a total of 1,052 pages. The 


illustrations, of which there is a total 
of about 430, are excellent, as also is 
the presswork. By the use of thin pa- 
per the thickness of each book has 
been kept to one inch. 

The lecture course consisted of thir- 
ty-four lectures given by twenty-three 
lecturers selected among scientists, en- 
gineers and leaders of the varied in- 


_dustries concerned with lighting and 
‘illumination. 


The lectures covered 
practically every phase of the science 
and art of illuminating engineering. 
The matter presented and now so hap- 
pily put into permanent form is the 
most complete compilation of our pres- 
ent knowledge of the subject and the 
two volumes of lectures will therefore 
be used extensively for reference. 
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Specifications of the National Electri- 
cal Code for Rubber-Covered Wire. 
With the idea of securing a greater 

degree of safety in wiring installations, 

the electrical committee of the Na- 
tional Fire Protection Association 
which succeeded the Underwriters’ 

National Electric Association, drafted 

a new set of specifications for rubber- 

covered wire at its biennial meeting in 

New York on March 23. Under the 

new specifications the wire must pass 

not only a physical, but also a chem- 
ical test. 

The changes in the specifications of 
eode 41-45, affecting the covering of 
wire, are given herewith: 

‘‘Rule 41, Section b.—The insulation 
must consist of a rubber compound, 
homogeneous in character, adhering to 
the conductor or to the separator, if 
one is used, and of a thickness not less 
than that given in the following tables 
Nos. 41 e and f. 

“Rule 41, Section c—Any one-foot 
sample of completed covering must 
show a dielectric strength sufficient to 
resist throughout five minutes the ap- 
plication of an electromotive force pro- 
portionate to the thickness of insula- 
tion in accordance with the following 


table: 
Thickness Breakdown test 
in 64ths inches on 1 foot 

1 3,000 volts A.C. - 

2 6,000 “ “ 

3 9,000 “ n 

4 11,000 °* Ki 

5 13,000 “ ce 

6 15,000 “ À 

7 16,500 “ : 

8 18,000 *“ 5 
10 21,000 “ : 
12 23,500 “ j 
14 26,000 “ 5 
16 28,000 “ 


‘The source of alternating electro- 
motive force shall be a transformer of 
at least one-kilowatt capacity. The ap- 
plication of the electromotive force 
shall first be made at 3,000 volts for 
five minutes, then the voltage increased 
hy steps of not over 3,000 volts, each 
held for five minutes, until the rup- 
ture of the insulation oceurs. The tests 
for dielectric strength shall be made on 
a sample wire which has been immersed 
in water for seventy-two hours. One 
foot of the wire under test is to be 
submerged in a conducting liquid held 
in a metal trough, one of the trans- 
former terminals being connected to 
the copper of the wire and the other to 
the metal of the trough. 

‘Rule 41, Section d.—Every length 


‘of completed wire or cable must be 


tested after not less than twelve hours 
immersion in water and while still im- 
mersed by the application for one min- 


ute of an alternating-current voltage 
derived from apparatus of ample ca- 
pacity, the test voltages to be those 
given in the tables of 41 e and f. 

‘‘After this voltage test every length 
of completed wire or cable, while still 
immersed, must show an insulation re- 
sistance after one minute electrification 
not less than the values given in 41 
e and f. 

‘Any length of completed wire or 
cable may be tested during thirty days’ 
immersion in water and must show not 
less than fifty per cent of the insula- 
tion resistance required after the 
twelve hours’ immersion. 

‘‘The results of insulation test at 
different temperatures to be reduced 
to a basis of sixty degrees Fahrenheit 
(15.5 degrees centigrade) by using the 
multipliers in the following table: 


Temp. 

Degs. Multiplier. 
Fahr. 

50-52 69 
53-55 78 
56-58 88 
59-61 1.00 
62-64 1.12 
65-67 1.27 
68-70 1.43 
71-73 1.60 « 
74-76 1.81 ' 
77-79 2.04 
80-82 2.29 
83-85 2.58 


“Rule 41, Section e.—Thickness of 


insulation, voltage tests and minimum 


insulation resistance to be in accord- 
ance with the following tables. The 
test voltages are to be for one minute. 
The insulation resistances are after 
one minute electrification and at sixty 
degrees Fahrenheit. 


TESTS ON COMPLETED LENGTHS 0-600 
VOLT CLASS. TYPE LETTERS R. S. 


Q io mn ae 

a £ ESES gg 
Š ieg ZENG gs05 
nN DTD Win E oaz 
x n V v ® > © E 

E £ AAEE 5 
14 3-64 800 1,500 
12 3-64 250 1,500 
10 3-64 225 1,600 
8 3-64 200 1,500 
6 1-16 200 2,000 
4 1-16 150 2,000 
2 1-16 125 2,000 
1 5-64 150 2,500 
1-0 5-64 125 2,600 
2-0 5-64 126 2,600 
3-0 5-64 100 2,500 
4-0 5-64 100 2,500 
225,000 C.M. 3-32 100 3,000 
300,000 Sa 3-32 100 3,000 
400,000 “ 3-32 100 3,000 
500,000 s. 3-32 100. 3,000 
600,000 t: 7-64 100 3,500 
700,000 s 7-64 100 3,500 
800,000 s 7-64 100 3,500 
900,000 e 7-64 100 3,500 
1,000,000 a 7-64 100 3,500 
1,250,000 as 1-8 100 3,500 
1,500,000 1-8 75 3,500 
1,750,000 pa 1-8 60 3,500 
2,200,000 ss 1-8 50 3,500 


“Rule 41, Section f.—Tests on com- 
pleted lengths, 601 to 7,000 volt classes. 


MAXIMUM OPERATING VOLTAGE. 
1,500 V. TYPE LETTER R. S.—15. 


Thick Ins. Volts 
Size Ins. Res. Test 
Meg. 
B. & S. Gage 
14-8 1-16 600 4,000 
7-2 5-64 300 a 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 891 


1-4-0 3-32 n 
Circular Mils. on 
225,000-500,000 7-64 175 
525,000-1,000,000 1-8 150 _ 
Over 1,000,000 9-64 100 


MAXIMUM OPERATING VOLTAGE. 
2,500 V. TYPE LETTER R. S.—25. 


Thick Ins. Volts 
Size Ins. Res. Test 
Me 
B. & S. Gage j 
14-8 3-32 700 6,250 
7-2 3-32 350 " 
1-4-0 7-64 250 s 
Circular Mils. 
225,000-500,000 1-8 200 s 
525,000-1,000,000 9-64 175 5 
Over 1,000,000 10-64 125 
MAXIMUM OPERATING VOLTAGE. 
3,500 V. TYPE LETTER R. S.—35. 
Thick Ins. Volts 
Size Ins. Res. Test 
Meg. 
B. & S. Gage 
14-8 4-32 850 8,750 
7-2 4-32 450 s 
1-4-0 4-32 300 n 
Circular Mils. 
225,000-500,000 9-64 225 
525,000-1,000,000 10-64 200 is 
Over 1,000,000 11-64 159 “ 
MAXIMUM OPERATING VOLTAGE. 
5,000 V. TYPE LETTER R. S.—50. 
Thick Ins Volts 
Size Ins. Res Test 
Meg 
B. & S. Gage 
14-8 6-32 1,000 12,500 
7-2 6-32 650 
1-4-0 6-32 450 : 
Circular Mils. 
225,000-500,000 6-32 300 
525,000-1,000,000 6-32 225 s 
Over 1,000,000 7-32 175 s 
MAXIMUM OPERATING VOLTAGE. 
7,000 V. TYPE LETTER R. S.—70. 
' Thick Ins. Volts 
Size Ins. Res. Test 
Meg 
B. & S. Gage 
14-8 8-32 1,200 17,500 
7-2 8-32 800 ms 
1-4-0 8-32 550 : 
Circular Mils. 
225,000-500,000 §-32 400 ii 
525,000-1,000,000 $-32 275 t: 
Over 1,000,000 9-32 200 i 


‘‘Rule 41, Section g.—Lead-covered 
wires and cables for interior work only. 

‘‘ Construction of lead-sheath rubber- 
insulated conductors 0-600 volts. 
Thickness of insulating wall same as 
for braided cables, all cables to be cov- 
ered with a compound-filled tape or 
braid over the insulating wall. If 
braid is used, it shall be of such a 
thickness as to increase the required 
diameter ovėr the insulating wall by at 
least one-thirty-second of an inch, and 
must comply with the requirements for 
braid on braided conductors. 

‘‘Tf tape is used it must not be less 
than one-sixty-fourth of an inch thick 
and must lap at least one-fourth of its 
width. The width of the tape used 
should not exceed twice the square root 
of the diameter of the conductor over 
the insulating wall; i. e., 500,000-circu- 
lar-mil three-thirty-seconds rubber, 
tape not to exceed two inches in width; 
No. 14, three-sixty-fourths rubber, tape 
should not exceed .8 inch in width. 

“The lead on single-conductor ca- 
bles, 0.600-volt class, sizes 2 B. & S. and 
smaller, both solid and stranded, to be 
not less than the thickness of rubber 
called for by Rule 41e. On larger sizes 
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the thickness of lead to be not less than 
the thickness of insulating wall called 
for, less one-sixty-fourth of an inch; 
i. e., thickness of lead on No. 2, one- 
sixteenth inch; on 1,000,000 circular 
mil, three-thirty-second inch. On mul- 
tiple conductor cables, thickness of 
lead to be that called for by single con- 
ductor, having same diameter over the 
insulation as the multiple-conductor 
cable has over the bunched insulated 
conductors. 

‘*Rubber-insulated and lead-sheathed 
cables, 601 to 7,000-volt classes inclu- 
sive, shall comply with Rule 41-f, and 
the lead sheath shall be the same as 
called for in 0-600-volts class, having 
same diameter under the lead as 601- 
7,000-volt conductor. 

‘Electrical test on finished leaded 
cables the same as on braided. 

The section regarding the physical 
tests to be carried out now reads as 
follows: 

‘*Rule 41, Section h.—‘ General’ 41-h: 
(Fine print note.) All physical tests 
to be made at a temperature between 
sixty degrees and ninety degrees Fahr- 
enheit. All test samples to be kept at 
a temperature within this range for at 
least two hours before the tests are 
made. 

‘1. The rubber compound or other 
approved insulation must be sufficient- 
ly elastic to comply with a test made 
as follows: 

“A sample of wire about twenty 
inches long shall have the braid and 
insulation removed for about two 
inches at each end, leaving the braid 
and insulation on balance of sample. 
One end of the bare copper should be 
fastened to a clamp on a shaft of the 
diameter given below, and a weight as 
given below attached to the other end 
of the bare copper wire. The shaft 
shall then be revolved ten times in ten 
seconds, wrapping the sample in a 
close wind around the shaft. With 
the tension left on the sample, it should 
then be immersed in water for twenty- 
four hours, immediately after which it 
should, while still immersed, be sub- 
jected to 1,500 volts alternating cur- 
rent for one minute. The braid shall 
not crack under the above test. 


B. & S. Mils, Lbs. 
Diam. of shaft No. 14 wire 170 weight 10 
ts T 12 “ 190 “ 10 
K} 4 10 66 275 E) 12 
z g ~“ 375 “ 15 


“92. The insulating covering shall be 


tested for softness as follows: 
“A sample of wire to have the braid 
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removed without injury to the insula- 
tion for a distance of about two inches, 
and the exposed surface held against 
a flat surface and subjected to the 
pressure of a hard phosphor bronze 
edged tool, the sharpness of whose edge 
shall be that obtained by two surfaces 
forming an angle of ninety degrees 
with each other. 

‘‘ With the tool edge at right angles 
to the length of the wire, a vertical 
pressure of eight pounds, applied per- 
pendicular to the flat surface for fif- 
teen minutes, shall not cut through the 
insulation and complete an electric cir- 
cuit as indicated by a 16-candlepower 
110-volt carbon lamp in series with the 
tool and wire conductor. 

‘3. Any rubber compound used as 
insulation shall be tested for perma- 
nent set, elongation and tensile 
strength as follows: 

‘‘New Wire.—A test piece taken 
from the wire, having insulation less 
than five-sixty-fourth-inch thick, shall 
have marks placed two inches apart, 
and shall be stretched longitudinally at 
the rate of twelve inches per minute 
till the marks are five inches apart, and 
then be immediately released and a 
measurement taken thirty seconds 
thereafter, when the distance between 
the marks must not exceed 2.5 inches. 
The test piece shall then be stretched 
until the marks are six inches apart 
before rupture. The tensile strength 
shall not be less than 400 pounds per 
square inch, calculated upon the origi- 
nal cross section of the test piece before 
stretching. 

‘Test pieces from wire having insu- 
lation five-sixty-fourths-inch thick or 
over shall be tested in a similar man- 
ner, but shall be stretched to four 
inches instead of five inches, and must 
not break until stretched five inches, 
and shall have a tensile strength of 
400 pounds per square inch. 

Wire tested at any time up to one 
year from date of manufacture.—A 
test piece taken from wire having insu- 
lation less than five-sixty-fourths-inch 
thick shall have marks placed two 
inches apart, and shall be stretched 
longitudinally at the rate of twelve 
inches per minute till the marks are 
four inches apart, and then be imme- 
diately released and a measurement 
taken thirty seconds thereafter, when 
the distance between the marks must 
not exceed 2.5 inches. 

‘“‘Test pieces from wire having insu- 
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lation five-sixty-fourths inch or over 
shall be stretched to 3.5 inches instead 
of four inches. 

‘Rule 41, Section j.—Add new sec- 
tion 41-) as follows: | 

‘“Five chemical tests shall be made 
of the rubber compound as follows: 
Acetone extract, alcoholic potash ex- 
tract, chloroform extract, ash and to- 
tal sulphur. 

‘The sum total of the results of 
these five tests shall not exceed eighty 
per cent by weight of the total com- 
pound—tests to be made according to 
Underwriters’ Laboratories’ specifica- 
tions. 

‘Rule 45, Section b.—Change to read 
as follows: 

‘‘The insulating covering on each 
conductor must be of a rubber com- 
pound, and must comply with No. 4le, 
h and j, and must have a thickness of 
wall not less than that given in the 
following table: 


Thickness 
B. & S. Gage Dry Places Damp Places 
18 and 16 1-32 3-64 
14 3-64 3-64 


“For exception see 45c, 2. 

‘‘The electrical tests for No. 14 B. & 
S. shall be the same as for rubber-cov- 
ered No. 14 wire, 0-600 volts. The elec- 
trical tests for No. 16 B. & S. gage or 
smaller, and having an insulation thick- 
ness one-thirty-second inch or less, 
shall be as follows: 

“Every completed single conductor 
shall be tested by passing it through 
a spring metal spiral not less than six 
inches long, so formed as to come in 
contact with all points on the circum- 
ference of the wire, while a voltage of 
not less than 500 volts for one-sixty- 
fourth-inch insulation or not less than 
1,000 volts for one-thirty-second-inch 
insulation is applied to the conductor 
and to the spiral. 
= ©The complete cord shall be subjec- 
ted to a one-minute test between con- 
ductors of 1,000 volts for one-sixty- 
fourth-inch insulation and 2,000 volts 
for the one-thirty-second-inch insula- 
tion. 

‘‘Rule 45, Section d. Add paragraph 
5, reading as follows :— 

“The completed cord shall be sub- 
jected to a one-minute test between 
conductors of 1,500 volts, and must re- 
sist puncture or breakdown when so 
tested. The source of electromotive 
force to be the same as that specified 
in No. 4le.” 

Tests on fixture wire and flexible 
cords will be revised later. 
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ELECTRICITY IN ICE MAKING. 


DISCUSSION AT A CHICAGO MEETING OF ITS 
POSSIBILITIES AS A CENTRAL-STATION 


LOAD, 


A joint meeting of the Chicago Sec- 
tion of the American Institute of Elec- 
trical Engineers and of the Electrical 
Section of the Western Society of En- 
gineers was held on the evening of 
April 26 at the Western Society’s 
rooms, Monadnock Block, Chicago. A. 
C. Smith, of the Cataract Power & 
Conduit Company, Buffalo, N. Y., pre- 
sented a paper on ‘‘Electricity in Ice 
Making.’’ 

Mr. Smith’s paper calls attention in a strik- 
ing manner to the possibilities of electrical 
supply to ice-making plants as a central-sta- 
tion load. Electric motors have been in use 
for some time for operating ammonia com- 
pressors for refrigeration, but it is only in 
the last few years that they have been ap- 
plied to compressors for ice making on a 
large scale. There have been several dif- 
ficulties to overcome in applying electric 
motors for this purpose. It has been con- 
tended by the steam advocates that, if dis- 
tilled-water ice is to be produced, a steam 
plant is necessary for the distilling and that 
it might as well furnish the power for the 
compressors. Where induction motors were 
proposed to be used, it was difficult to get 
the desirable variable-speed feature. The 
first induction motors used for this purpose 
were provided with polechanging devices 
and various sized pulleys which gave several 
speeds but did not provide close enough ad- 
justment and had a poor power factor. With 
the wound-rotor type of induction motor a 
finer speed adjustment is possible and this 
is necessary, since the compressor must be 
operated at variable speed to suit changing 
atmospheric conditions. 

A plant in Buffalo using the plate system 
of ice making was described. Its capacity is 
100 tons of ice per day and it has a com- 
pressor operated by a 200-horsepower, twen- 
ty-five cycle induction motor. An auxiliary 
thirty-ton compressor is being added for use 
in winter; it is to be driven by a 100-horse- 
power motor. City water is filtered and 
frozen into very clear ice, air being blown 
through it while freezing. There are also 
some ten auxiliary motors for various pumps, 
ice saws, tilting tables and cranes; these 
ageregate about fifty horsepower. During 
eleven months of 1910 a total of 16,639 tons 
of ice were made at a power consumption of 
1,445,053 horsepower-hours. The horsepower- 
hours per ton varied in different months 
from 57.0 to 116.4, averaging 86.8 for the 
eleven months. The cost of power per ton 
of ice was 35.56 cents and with the cost of 
labor the total cost per ton on the loading 


platform was 71.56 cents. 
In the can system the water is first dis- 
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tilled, therefore it has been customary to 
use steam-driven machinery. If electric pow- 
er is to be used, an efficient auxiliary still 
has to be provided. A 100-ton plant of this 
type was described by Mr. Smith. It has two 
eighty-five horsepower boilers for furnishing 
the steam for the water still. Two forty- 
five ton vertical compressors are each driven 
by a 175-horsepower induction motor capa- 
ble of speed adjustment in thirteen steps. 
There are also ten auxiliary motors aggre- 
gating about fifty-five horsepower. The still 
has twelve cells and has a total capacity for 
handling 50,000 gallons of water per twenty- 
four hours. City water is first passed 
through a water-softening plant, then 
through the cells of the still, the first of 
which takes out all the sediment and scale. 
In 1910 30,300 tons of ice were produced at 
a power consumption of 1,772,568 horse- 
power-hours. The horsepower-hours per ton 
varied in different months from 49.24 to 
89.68, the latter being for a month when ab- 
normal operating conditions prevailed; the 
average figure was 58.60. The power cost 
was 23.36 cents per ton and all other items 
brought the total to 62.10 cents per ton. 

The rates for electric power to these 
plants were made very low on account of 
the desirable character of the load. They 
were on a sliding-scale basis varying from 
$36 to $30 per horsepower-year, depending 
on the total consumption from month to 
month, since the power company buys Niag- 
ara power and distributes it on a monthly 
basis. The minimum charge is made so low 
that the ice company is not penalized for 
small demand in the winter months. The 
average load factor for the year of the 
second of the plants described by Mr. Smith 
was 89.3 per cent, when figured on the 
monthly maximum demands, and 65.0 per 
cent when figured on the annual maximum 
demand. 

Mr. Smith estimates that under the condi- 
tions prevailing in Buffalo an electrically- 
driven distilled-water ice plant, such as he 
had described, can produce ice at $9 less 
per 100 tons than a steam-operated plant. 
The purity of the product of the former 
would doubtless be higher, because of the 
complete absence of oil in the condensed 
steam. For an ice plant using undistilled or 
raw water, electric power offers the same 
advantages over steam power that it does 
in other cases of machine driving. Mr. 
Smith believes the can system of making 
ice the ideal one. He also believes that 
moderate sized electric ice plants will re- 
place the present distributing stations used 
by natural-ice companies and that this will 
decrease the storage and haulage to a mini- 
mum. For an electric plant variable-speed 
motors are necessary. It is desirable that 
more than one compressing unit be provided 
in order to be able to operate at maximum 
efficiency just enough machines to meet the 
season’s demand. 


The discussion was opened by 
Chairman G. T. Seely, who stated that 
the electric operation of ice-making 
plants seemed to depend on whether 
the public demand is for raw-water 
ice or distilled-water ice. In a locality 


such as Chicago, where there is consid- 
erable supply of natural ice from the 
many nearby lakes, the domestic de- 
mand at least seems to be for distilled- 
water ice. 

E. W. Lloyd said the Commonwealth 
Edison Company, of Chicago, had been 
investigating electrical supply to ice- 
making plants and Mr. Smith’s paper 
had borne out some of the conclusions 
that had been reached, particularly the 
fact that a ton of ice can be made with 
an energy consumption of less than 
fifty kilowatt-hours. Icemaking forms 
an ideal centyal-station load. He be- 
lieved that the Lake Michigan water 
available in Chicago makes practically 
as pure a raw-water ice as most of what 
is supposed to be distilled-water ice. 
Two electrically operated raw-water 
ice plants are about to be put in opera- 
tion in Chicago. Mr. Lloyd thought 
the rates in Buffalo were excessively 
low. The Chicago rates for non-peak 
business (keeping off the heavy peak 
during the winter months) were suffi- 
ciently low to be attractive to such 
plants; these rates are a primary 
charge of $15 per kilowatt of maximum 
demand plus a secondary charge of 
about four cents per kilowatt-hour. The 
annual load factor should be the basis 
of figuring. 

W. B. Jackson declared that the very 
fact that ice making provides a very 
uniform load throughout the twenty- 
four hours of the day and, moreover, 
a load that is much heavier during 
the summer, when the central station 
is anxious to develop extra load, should 
entitle ice-making plants to receive 
preferential rates. 

Homer E. Niesz also dwelt on the de- 
sirability of ice making as a central-sta- 
tion load. Although distilled-water ice 
is apparently demanded for domestic 
use, the public can probably be educat- 
ed to use a good but cheaper raw- 
water ice and thus afford opportunity 
for electrically operated plants. 

Fay Woodmansee expressed the 
opinion that central stations should 
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push the installation of small electric- 
ally-operated refrigerating plants in 
residences, apartment houses, hotels, 
restaurants, etc., as well as larger ice- 
making plants. He also thought that 
in many central stations where the 
boiler-feed water has first to be soft- 
ened, ice-making plants could well be 
made auxiliaries to use the exhaust 
steam from the engines for freezing 
into distilled-water ice, the ammonia 
compressors being electrically driven. 

W. L. Abbott contended, as the re- 
sult of some investigations he had 
made, that the use of the condensed 
‘steam from turbine stations would not 
be desirable for ice plants, as the tur- 
bine plant would lose its supply of 
feed water and also sacrifice consider- 
able of its efficiency. He helieved that 
the economic conditions in large cities 
required a number of moderate-size 
electric ice-making plants, located in 
reasonable nearness to the consumers, 
instead of one large central plant with 
its increased cost and loss from haul- 
age. 

Prof. P. B. Woodworth stated that 
numerous analyses in Chicago have 
shown that raw-water ice could searce- 
lv be detected from distilled-water ice. 
There should. therefore, be a decided 
market for the former, which must be 
made into a clear ice. 

Geo. H. Lukes also advocated electric 
refrigeration for residences. restau- 
rants. ice-cream parlors, hotels, ete. 
These would not become so numerous 
as to interfere seriously with the bulk 
of the domestic demand and, therefore, 
should not ineur the hostility of the 
larger ice-making plants. At the same 
time they would form a valuable cen- 
tral-station load. 

Mr. Stadenbeck differed with some 
of the preceding speakers respecting 
the value of small refrigerating plants. 
His experience indicated that thev 
prove very troublesome unless thev 
are in the care of a skilled operator. 

Frank F. Fowle called attention to 
the possibilities of electricity in cold- 
storage warehouses, where refrigerat- 
ing machinery. pumps and elevators 
may all be electrically driven and no 
ice is produced. Small central stations 
should establish ice-making plants as 
auxiliaries and bring about the cen- 
tralization. for the sake of economy, of 
all the publie utilities. 

Others who diseussed the subject 
were Messrs. Bird, Jones, Delaney and 
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Pardee. Mr. Smith closed the discuss- 
ion by stating that several systems for 
making raw-water ice were being used. 
The diffculty had been in removing the 
snowy or discolored appearance from 
the center of cakes of such ice, which 
made it unacceptable to many users; 
this difficulty has been practically over- 
come by several methods. He thought 
that, if a central station advocated the 
installation of small refrigerating 
plants, it would incur the ill-will of the 
large ice plants and make it impossi- 
ble to secure their business, which is 
much larger than the aggregate of 
any possible small isolated ice or re- 
frigerating plants. Explaining further 
the operation of the water still and 
other features of the plants he had de- 
scribed, he said the initial cost of such 


a plant was about $1,000 per ton of 


daily capacity. A valuable adjunct of 
a distilled-water ice plant is the sale 
of distilled water. 
—___—_»-¢—____ 

Philadelphia Electric Pension System. 

The Philadelphia Electric Company, 
which employs about 2,000 persons, 
has instituted a pension system and 
has created a fund from which pay- 
ments are to be made. Every man 
reaching the age of sixty-five years 


and every woman at sixty, who has 


been in the service of the Philadelphia 
Electric Company during the last ten 
years, and in future all reaching such 
ages after fifteen years’ service, will 


_be retired and pensioned. 


The basis of the pension is to be at 
the rate of two per cent of the bene- 
ficilary’s average wages during the 
highest ten consecutive years of em- 
ployment, multiplied by the number of 
years of service. This will also apply 
to any employee having a continuous 
and satisfactory service of ten or fif- 
teen years, who has become unfitted 
for duty. 

Sa Re 
Telephones for Damp Places. 

Special telephones are now issued by 
the German post office for use in damp 
places. These telephones are similar to 
those issued for tropical climates to 
stand the rainy season. All the iron 
parts are coppered and varnished, the 
wooden parts are coated with a water- 
proof varnish and the remaining parts 
are covered with impregnated silk. 

——a--o——____——. 

Copper exports for the week ended 

April 27 were 4,287 tons. 
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MUNICIPAL ELECTRIC SERVICE 
IN GALVESTON, TEXAS. 


BY M. D. MASTERSON. 


The city of Galveston is noted first 
because of its position as second port 
in total export valuation in the United 
States and as the greatest cotton ex- 
porting port of the world. Second, be- 
cause of the awful calamity that visit- 
ed the city in 1900 and demanded such 
a heavy toll of life and property. 
Third, because of the exceptional re- 
cuperative energy displayed by her cit- 
izens, who, in the face of such a calam- 
ity, banded together and by personal 
taxation built a seawall costing over 
a million dollars, and afterward raised 
the grade of the island behind the wall 
in order to place the city in an abso- 
lutely safe condition, secure from a re- 
petition of the 1900 disaster. Further 
than this, the citizenship is now ex- 
pending money in conjunction with the 
railroad interests in constructing a 
causeway connecting the city with the 
mainland and affording an elevated 
entrance-wav for the various railroads 
and the Galveston-Houston Interurban 
Electric road, and affording also a con. 
necting link between the excellent 
mainland wagon roads and those of the 
city. Galveston is also noted as the 
birthplace of the commission form of 
municipal government, now so popular 
throughout the United States. In the 
electrical field the city has always been 
progressive. There are two large com- 
mercial stations, the Brush Electric 
Light & Power Company furnishing 
both power and incandescent service. 
and the Galveston Electric Company. 
which furnishes power and incandes- 
cent light service in addition to oper- 
ating the street railway. The city owns 
and operates its own electric station 
for lighting its streets and supplying 
incandescent service to the municipal 
buildings. The original system select- 
ed, which was installed about twenty- 
two vears ago, was the 9.6-ampere open- 
are series system. The power sta- 
tion equipment consisted of six 
Brush are generators driven by belt 
two simple engines. 
This machinery occupied one end 
of the water-works station and 
used steam from the same boilers as 
the pumps. In the spring of 1909 it 
was decided to run a rough test of the 
plant to determine if it would pay to 
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install an entire new system. V. E. 
Austin, the commissioner of this de- 
partment, took great interest in the in- 
vestigation and when my report was 
submitted he authorized me to imme- 
diately advertise for bids for the new 
equipment. In order to open the field 
for competition I made no limitation 
in my specifications as to whether 
steam turbine or reciprocating engine 
would be favored. I advertised sep- 
arately for the new are-lamp system, 
including 300 lamps and the necessary 
transformers, switchboards, etc., and I 
limited these bids to either the lumi- 
nous magnetite four-ampere lamps or 
the metallic flame lamp. The contract 
was finally awarded to the General 
Electric Company and the order placed 
for the lamps. In order to avoid hav- 
ing the city in darkness during the 
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change over, an extra force was put to 
work on the lines and one circuit cut 
over each day. Arrangement was made 
with one of the local power stations to 
purchase current during the interim. 
Specifications governing the gener- 
ating equipment were, as I have said, 
very general, and though there was a 
variance in prices the question of tab- 
ulation of bids and awarding of con- 
tract was one requiring a great deal of 
study and careful consideration. There 
were, after eliminating several incom- 
plete bids, three bids for final consid- 
eration. Two were for reciprocating 
engines and one for steam turbine. In 
fuel economy, the guarantee of one of 


the reciprocating engines was much 
better than either that of the turbine 
or the other engine, but in first cost 
this bid was higher than either of the 
others. However, neither in first cost 
nor in steam guarantee was there suf- 
ficient variance to warrant special con- 
sideration. I made my selection more 
as a matter of suitability and fitness 
for the service in question. The tur- 
bine installation was selected because 
it contemplated two small units with 
their consequent flexibility as compared 
with one large unit of equal capacity ; 
because of the small floor space de- 
manded ; because of the establishhed re- 
liability of the turbine and consequent 
low maintenance cost; and lastly be- 
cause of the absence of cylinder oil in 
the exhaust steam which was peculiar- 
lv desirable in this installation because 
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MUNICIPAL PLANT IN GALVESTON. 


jet condensers had been selected, and 
the condensing water, being taken from 
the city supply reservoir and returned 
to the same reservoir, had to be kept 
as free from impurity as possible. 
Since being installed the turbines 
have fulfilled every promise. The en- 
tire fuel consumption of the combined 
water works and electric light station 
has been reduced thirty-five per cent. 
which, when considered with the com- 
parative consumption of the two de- 
partments, represents a saving of about. 
sixty-five per cent in fuel cost of the 
electric light department, due to the 
combined influence of the luminous 
ares and the steam turbines. The vear- 
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ly expense of the electric light depart- 
ment was cut down from $25,000 pre- 
vious to the new installation, to $18,000 
subsequent to the new installation. The 
acceptance test on the turbines showed 
close to twenty-eight pounds of steam 
per kilowatt-hour measured at the 
switchboard, and the lamps came with- 
in their rating of 300 watts per lamp, 
which figure, however, is of course de- 
pendent on the exact length of are for 
which the electrodes are adjusted. We 
trim the lamps every 200 hours, since 
experience has shown that the factory 
gaurantee of 170 hours is very con- 
servative. We have had no trouble 
whatever with the turbine installation 
since it was first set in motion. We use 
steam pressure of 125 pounds at the 
throttle after it has passed through a 
separator. The turhines exhaust into 


a 28-inch vacuum maintained by a jet 
condenser working in conjunction with 
a rotary vacuum pump. The genera- 
tors, direct-connected to the turbines, 
are two-phase, 2,300-volt, 60-cycle, ex- 
cited by direct-current generators 
mounted on the end of the same sub- 
base and also direct-connected to the 
main shaft of the turbine driven at 
3,600 revolutions per minute. There 
are two generator panels with instru- 
ments, switches, etc., and one synchron- 
oscope with necessary lamps and plugs. 
There are six 50-light arc-cireuit pan- 
els, six tub transformers and mercury- 
arc rectifiers. E. J. Owin is chief en- 
gineer at the station. 


ELECTRIC STREET LIGHTING.— VI. 
BY ALBERT SCHEIBLE. 


LIGHT DISTRIBUTION FOR DIFFERENT 
CLASSES OF STREET LIGHTING. 

In the early days of street lighting 
hardly any attempt was made to dis- 
tinguish between variations in the re- 
quirements of different cities or even 
of different sections of the same city. 
Sometimes the lamps were spaced more 
closely in the business sections—say 
at every corner intead of on alternate 
corners—but usually the same lamps 
and the same placing of them was 
adopted for all streets. If the density 
of foliage on some streets required the 
lamps there to be hung low, the same 
height was too often adopted for the 
unshaded streets also, although an in- 
creased height was known to be more 
effective. Too often compromises were 
made for the sake of uniformity, giv- 
ing few or no sections of the town 
what was best adapted to their needs. 

Even today this question of giving 
every part of a city what: is most 
suited to its requirements is rarely 


handled with the same breadth as are . 


other municipal problems, for in other 
lines there is a continual aim to adapt 
the means to the particular needs of 
each section, making due allowances 
for gradual changes in different lo- 
ealities. The underlying motive in the 
planning of street lighting has too 
often been that of securing the biggest 
impression of light for the money, 
rather than that of distributing the 
light thus obtainable to the best ef- 
fect. It is the means—the dazzling 
lamps—rather than the objects of 
street lighting that have too common- 
ly been prominent. 

Neither have the changes involved 
in adopting other types of lamps un- 
der new street-lighting contracts al- 
ways been made with a careful study 
of the local conditions, nor is there 
usually any provision for readjusting 
the lighting to meet the changing con- 


ELECTRIC LIGHTING. 


and 


ILLUMINATING ENGINEERING 


ditions of foliage, buildings and traf- 
fie. Where cities are rapidly growing 
and developing, a really advantageous 
use of the street lamps would imply 
their redistributed and rear- 
ranged every few years, but in actual 
practice the lamps when once up are 
generally left where they are and only 
the new additions are considered. 
Even for placing these the methods of 
procedure are rarely such as would be 
countenanced in any high-grade busi- 


being 
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Some towns have even gone further 
than to let the all-wise city fathers 


decide the street-lighting problems. 
They have put them before the people 
as a whole by giving comparative dem- 
onstrations of different methods of 
street lighting in adjoining blocks. 
Whether this mode of passing upon 
public improvements will have to be 
extended into other lines to show more 
fully the questionable, if not foolish, 
results obtained by it, is not yet clear. 


FIG. 1—HIGH STREET-LAMP SUSPENSION. 


ness venture, being too often about as 
reported some time ago from Worces- 
ter, Mass.? 


1 All petitions for new street lights go to 
the committee on street lighting and that com- 
mittee, accompanied by the superintendent of 
streets, makes a trip to every location where 
new light is petitioned for, 

The members stand off at various distances 
from the nearest street Hight and try to read 
watches, printed matter and do other stunts 
that may prove to their minds the need of a 
street light, and then they go back to City Hall 
and vote for the lights that lie in the district 
of E member of the committee with the biggest 

ull. 

r One member of the committee told a Post re- 
porter that he has found certain localities where 
street lights have been petitioned for, pruned for 
the committee. Not a light shone out of a single 
window in the house in front of the location and 
there wasn't anything within a radius of a 
quarter of a mile that Would help to light any 
portion of the street. 

He investigated and found that an order for 
the same light had been introduced the previous 
vear and rejected. He learned that on the night 
the committee on street lighting went out to 
take a view, the house in front of which the 


The problem of economical and effect- 
ive street lighting “certainly is one 
worthy of being passed upon by ex- 
perts, rather than by an impressiona- 
ble public. 

On the other hand, the last few years- 
have brought decided progress to- 
wards securing a logical use of elec- 
tric units for different conditions in 


the perfecting of tungsten lamps as. 


well as modern types of arc lamps for 
use on one and the same circuit. In 


light was petitioned for was heniantly lighted: 
e 


street 
the com- 
The com- 


up and the light was reflected into t 
strong enough to completely satisfy 
mittee there was no need of a light. 
mittee rejected the petition. 
trip of the committee, no lights shone out from 


the house and the need of a light became more- 


apparent. The committee recommended a light. 


On the second 
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most of our larger cities the street 
lighting would be improved if it were 
furnished by units graduated accord- 


ing to the requirements and conditions 
As W. 


in different parts of the town. 
D’A. Ryan well said a year ago :? 


‘‘In general, it is good practice to 


use large units to light the principal 
streets of a city. | 

light reflected from the buildings is 
quite as important in giving the city 
the appearance of being well illumi- 
nated as the amount of light projected 
directly on the street surface. Large 
units should be placed thirty to fifty 
feet high and intermediate size units 
twenty-five to thirty feet high when 
possible. Where it is the practice (in 
the suburbs particularly) to space ares 
at long intervals, it is impossible to 


FIG. 2.—STREET LIGHTING WITH 


obtain good results. In such cases it 
would be much more satisfactory to 
use small units (such as tungsten 
lamps) at shorter intervals, particu- 
larly where the buildings are consid- 
erably removed from the sidewalk line 
and do not assist in the general effect 
by reflection. * * * We now have 
available three high-efficiency units 
which can be operated in series on the 
same circuit: the 6.6-ampere luminous 
arc (metallic-flame arc) for lighting 
the principal streets; the 6.6-ampere 
flaming are lamp (impregnated-car- 
bon are) for lighting parks, squares 
and other open places; and the 6.6- 


2 Paper before the National Electric Light 
Association on “Luminous and Flame Arcs VS. 
Open and Inclosed Carbon Arcs for Street Il- 
lumination.”’ 


A large volume of 
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ampere tungsten units for residential 
and incidental lighting.”’ 

In thus planning to cover a large 
city with only a three-fold variety of 
lamps, Mr. Ryan seems to have over- 
looked two important factors, one be- 
ing the display element which is de- 
manded on many business streets and 
of which more will be said later. The 
other is the influence of the light re- 
flected from the buildings in giving the 
street the appearance of being well 
lighted. Allowance for these factors 
makes either the pure carbon or the 
luminous (metallic flame) are lamps, 
with the low height at which both are 
effective, insufficient for the more im- 
portant business streets. The latter 
will require either tungsten lamp-posts 
(if a display effect is the essential) or 


HIGH CENTER-SUSPENDED LAMPS. 


impregnated-carbon (flaming) ares 
hung thirty to fifty feet high if the 
building fronts are to be well lighted. 
In raising high candle units to such 
a height above the ground, Americans 
have followed their old custom of us- 
ing posts at street corners, or occa- 
sionally extended trolley poles in the 
centers of the streets. Europeans, on 
the other hand, have adopted the 
American methods of cross-suspension, 
using houses on opposite sides of the 
street as supports. The accompanying 
illustrations of streets at Hamburg and 
Cassel show how well these elevated 
center suspended lamps utilize the re- 
flecting power of the buildings, adding 
greatly to the appearance of a street. 
(To be continued.) 
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The Electric Vehicle as Applied to the 

Trimming and Inspection of Arc 

Lamps. 

The trimming of the lamps on the 
newly erected twin lamp poles in the 
central section of the city of Philadel- 
phia proved to be quite a problem. As 
a temporary makeshift, a twenty-four- 
foot, two-section ladder was set on a 
quadrant, placed in the body of an or- 
dinary express wagon (Fig. 1) and so 
arranged that the ladder could be 
swung to either side or made to as- 
sume an upright position. This ar- 
rangement answered the purpose, but 
the expense of operation was too great, 
as it necessitated the services of a horse 
and driver in addition to the trimmer. 

The design and construction of an 
electric tower wagon was then consid- 


FIG. 1—LADDER MOUNTED ON EXPRESS 
WAGON. 
ered, but the main difficulty was to de- 
vise a plan to obviate the necessity of 
having an extra man to do the trim- 
ming, as otherwise the driver would be 
compelled to climb to the top of the 
tower to trim each pair of lamps. At 
the suggestion of A. H. Manwaring, 
engineer of are lighting of the Phila- 
delphia Electric Company, an electric 
tower wagon was designed that could 
be operated from either the upper plat- 
form or the driver’s ordinary position 
at the floor level, and equipped with a 
turn-table at the top to enable the 
operator to trim the lamps on both the 
street and house sides of the poles. The 
Commercial Truck Company, of Phila- 
delphia, collaborated with Mr. Man- 
waring. Figs. 2 and 3 show the result. 
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The tower wagon is constructed on 
the ordinary 500-pound chassis, the 
weight of which without the tower and 
including the battery, is 2,600 pounds. 
The weight of the tower is 650 pounds, 
making a total weight of 3,250 pounds. 
The vehicle is equipped with a forty- 
two-cell, seven-plate Philadelphia stor- 
age battery, which will furnish an av- 
erage speed of fifteen miles per hour 
on the level, and has a mileage capac- 
ity of thirty miles per charge. The 
wheels are equipped with 2.5 by 36- 
inch Firestone tires, both front and 
rear. The controller is mounted on the 
upper platform, and can be operated 
from either the upper or lower seat 
by a tube outside the steering shaft. 
The reversing mechanism is a Z-slot 
bushing keyed on the controller tube, 
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FIG. 2.—ELECTRIC TOWER WAGON. 


which is worked from the upper seat 
by the foot and from the lower seat 
by the hand. The steering gear is 
mounted in the usual manner and is 
worked from the upper or lower seat 
by a shaft which runs through the con- 
troller. The brakes can be worked 
from the lower seat by a foot lever in 
the usual manner, and from the upper 
seat by a foot lever rod and bell crank. 
The upper foot lever has an extension, 
so that the operator can set the brakes 
from the top seat, climb down and re- 
lease the brakes from the lower seat, 
or vice versa. The electric bell is op- 
erated from either the upper or lower 
seat by a floor push in the toe-board. 
The platform is thirteen feet six inches 
from the ground, and an additional 
height can be secured by hanging a 
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portable stand from the side rails, 
which will increase the height to eith- 
er fourteen feet or fifteen feet six 
inches, depending on which rail is 
used. 

A test of the stability of the machine 
was made by suspending a weight of 
700 pounds from the end of the plat- 
form when turned in the position oc- 


cupied by the trimmer in trimming the | 


lamps (Fig. 3). This test was made 
before the battery was installed and 
proved the stability of the tower wagon 
under the most severe working condi- 
tions. 

The tower wagon has been giving 
very satisfactory service, and enables 
the trimmer to cover each of his routes 
in approximately six hours, while by 
the old method nine hours were re- 
quired to accomplish the same results. 

Formerly the inspection of these 
lamps necessitated the stationing of a 
horse-drawn wagon and driver at a 
centrally located point, and also the 
use v’ a motor-cycle, the operator of 
which covered the district lighted by 
the ornamental lamps in about four 
hours. He reported all faulty lamps 
to the driver, who would proceed to 
the various locations with the team 
and start or change the defective 
lamps. 

The tower wagon eliminated the ne- 
cessity for the horse-drawn wagon and 
motor-cycle, as by its use all the lamps 
on ornamental poles are inspected in 
approximately two and one-half hours, 
and faulty lamps started or changed by 
the operator, who carries a number of 
lamps for this purpose on the tower 
wagon. 

This new method of trimming and 
inspecting the ornamental lamps shows 
a daily saving in the cost of transpor- 
tation and labor of approximately thir- 
ty-three and one-third per cent over 
the former method of using the horse- 
drawn wagon and motor-cycle, and in 
addition to this the tower wagon has a 
decided advertising value, as it attracts 
a great deal of attention on the streets. 
On one side of the body has been paint- 
ed ‘‘Use Electric Light” and on the 
other side ‘‘Use Electric Power.’’ 

—_—___»--_____ 
Energy Necessary for Vision. 

The energy necessary to produce the 
sensation of light is less than 8 X 107 
erg, according to William Duane, in 
the American Journal of Sctence for 
April. This figure is based upon the 
phosphorescence produced in zine sul- 
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phide by the alpha rays from radium. 
Since this energy is radiated in all di- 
rections, only a small fraction of it 
enters the eye. 
eao 
Lighting Rates in Toledo. 

The City Council of Toledo, O., has 

passed an ordinance fixing the rates to 


' be charged in Toledo for electric light- 


ing during the next five years. Despite 
a notice from the Toledo Railways & 
Light Company that it would not ac- 
cept the rate, the ordinance was passed 
fixing the maximum residence electri- 
cal lighting rate at eight cents per kilo- 
watt-hour with a discount of one 
cent if payment is made within ten 
days, which amounts to a seven cent 
rate net. The new ordinance also re- 
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FIG. 3.—TRIMMING A LAMP. 


minimum charge 
The rate 


duces the monthly 
from $1.00 to fifty cents. 


under which the company has been op- 


erating is nine cents with a ten-per- 
cent discount for cash, and a monthly 
minimum charge of one dollar. 
ee 
Police Signal Lights Approved in 
Buffalo. 

A system of electric signal lights has 
been installed on the police boxes of 
the third police precinct in Buffalo, N. 
Y. Each box has a red and a green 
light, also an electric bell, under the 
control of the central operator for call- 
ing any patrolman while on duty. The 
svstem has met with such favor among 
the police authorities that it is proposed 
to extend it. in a short time, to all sec- 
tions of the city. 
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‘TELEPHONY: 


TELEPHONE-RECEIVER EFFI. 
CIENCY. 


BY GREENLEAF W. PICKARD. 


Although the telephone receiver has 


been the subject of numerous investi- 


gations, less is known about its quan- 
titative relations of energy intake and 
output than in any other important 
electromagnetic mechanism. The prior 
measurements of its efficiency do not 
even agree with respect to the order of 
magnitude of this quantity, ranging all 
the way from 0.05 per cent to 10.0 per 
cent. 

A telephone receiver is, of course, 
simply an electric motor, converting the 
energy of the electric current into mo- 
tion. Were it not for the peculiar form 
taken bhy the motion, it would be pos- 
sible to measure directly the efficiency 
by metering the electrical power intake, 
and determining the mechanical energy 
by some form of absorption dynamom- 
eter, small as these quantities actual- 
ly are. But motion in the form of to 
and fro diaphragm vibration is not 
readily measured, particularly when 
the amplitude is of the order of a few 
millionths of a millimeter. 

In any of the ordinary bridge meas- 
urements of inductance by comparison 
with a standard inductance, it is neces- 
sary to balance not only the inductance, 
but the resistance as well. The meas- 
urement gives, therefore, not only the 
inductanee of the winding under test, 
but also its apparent, or effective re- 
sistance. If a telephone receiver is thus 
measured, using any desired frequency 
of alternating current to energize the 
bridge, the effective resistance thus de- 
termined is simply the sum of all the 
dissipative resistance or losses in the 
receiver, including the alternating-cur- 
rent resistance of the winding, the 
eddy-current losses in the pole-pieces 
and diaphragm, the energy trans- 
formed into diaphragm vibration, the 
hysteresis loss in the various iron and 


steel portions of the magnetic circuit 


and probably several other and minor 
losses, such as dielectric hysteresis, etc. 
Obviously, if the diaphragm were so 
held that it could not vibrate, that part 
of the effective resistance due to this 
vibration would vanish, and if the other 
losses remained constant it could read- 
ily be determined. 

The writer has employed this method 
of determining receiver efficiency for 
some time past, and has even extended 
it to the study of allied electromag- 
me‘ mechanism. It does not appear 
to involve any questionable assump- 
tions, and is readily carried out with 
very simple apparatus. The accuracy 
obtainable is of the same order as in 


DIAGRAM OF CONNECTIONS. 


ordinary efficiency measurements of mo- 
tors and generators. 

The circuit employed by the writer 
is shown in the diagram herewith. 

Q and P are two equal resistances, 
of about 100 ohms. ZL is a variable in- 
ductance, of sufficient range to.include 
the inductance of the instrument under 
test, and R is a variable resistance. A 
telephone receiver G is used in place 
of the ordinary bridge galvanometer, 
and alternating current from a suit- 
able source S energizes the bridge net- 
work. The telephone receiver to be 
measured, T, is balanced against L and 
R. If the current supply is truly sin- 
usoidal, an extremely sharp balance, in- 
dicated by practically no sound in G, 
is obtained by the adjustment of L 


and R. 


899 


~[ELEGRAPHY,| 
WIRELESS. 


This measurement is first made with 
the receiver T in normal condition, 
with the diaphragm vibrating freely, 
and then repeated with the diaphragm 
immobilized. Two values are thus ob- 
tained for the effective resistance, one 
including the dissipation of energy 
from the vibrating diaphragm, and the 
other exclusive of this source of loss. 
The difference between these two ef- 
fective resistances, divided by the larg- 
er resistance, is the efficiency of the re- 
ceiver. 

In immobilizing the receiver dia- 
phragm, it is important that no change 
be made in any of the other electrical 
constants of the receiver. The writer 
found that stiff vaseline, filled in the 
space between the diaphragm and the 
ear-piece, and also between the pole- 
pieces and the diaphragm, served the 
purpose excellently, being sufficiently 
fluid to allow the diaphragm to take its 
normal position, and at the same time 
being quite rigid against its rapid vi- 
bration. 

As an example of the method. the 
measurement of a thirty-ohm telephone 
receiver is tabulated below. 


Steady current resistance....... 31.74 ohms. 
Inductance ai 600 cycles, dia- 

phragm free ........cecceseee 0 millihenrys. 
Rffective resistance, diaphragm, 

Eaa a RAA aA a aa Ea 71.2 ohms. 

inductance. diaphragm immobi- | 

ZOG. cciviaedswewnse ed iwsicedsae 6 millihenrys. 
Effective resistance, ano: 

Immobilized ........-.0ccevees 67.6 ohms. 
Difference ...... ccc cece ceeecece .6 ohms. 
Efficiency ....ssssesoorsnococeno 5.06 per cent. 


As the efficiency varies with the fre- 
quency of the alternating current used, 
a complete study of a telephone receiv- 
er would of course involve similar meas- 
urements with a number of different 
frequencies, so chosen as to fairly rep- 
resent the range of telephonie fre- 


quencies. 
— eo 


Medical Advice by Wireless. 

The captain of a vessel sailing in the 
Gulf of Mexico was taken suddenly ill, 
and, being without medical assistance, 
the wireless operator sent a message 
for assistance. It was responded to by 
a vessel 1,000 miles off, and advice giv- 


en. 
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Telephony on Moving Trains. 

A demonstration of wireless induc- 
tive telephony to and from moving 
trains was given by H. von Kramer 
and Railophones, Limited, at Stratford- 
on-Avon, England, on April 20. A rep- 
resentative of the ELECTRICAL REVIEW 
AND WESTERN ELECTRICIAN was present, 
together with railway experts, engi- 
neers and newspaper representatives. 
Miss Marie Corelli, the famous novelist, 
spoke the inaugural message. A ten- 
mile section of the Stratford-on-Avon 
and Midland Junction Railway Com- 
pany has been equipped for showing 
the possibilities of the system. On ac- 
count of the fact that the patents cov- 
ering the system have not yet been 
taken out in all countries, the inventor 
has not given out complete technical 
details, but the principles upon which 
the system is worked may be stated. 

Speech or signals are transmitted by 
electromagnetic induction between a 
large coil of wire on the railway coach, 
and a stationary wire buried along the 
track. Thus, current variations in 
either the train coil or the stationary 
track circuit, due to either telephonic 
currents or signaling impulses, will 
produce a varying magnetic field 
which, as it is linked with the other 
circuit, will induce currents in it and 
operate the recever. Thus the coil on 
the train and the buried wire on the 
track may be looked upon as the two 
coils of an ordinary telephonic trans- 
former, with the difference that they 
are separated, one being on the train 
and the other along the track. 

On the experimental track at Strat- 
ford-on-Avon, the wire in the railway 
stations and at crossings is buried in 
the railway embankment on one side 
of the track, and consists of a bare iron 
wire placed in a wooden trough filled 
with bitumen, but upon the open lines 
it is suspended on short wooden poles, 
one foot high, close to the track. This 
wire is Joined up with the rails, which 
form the return wire, and thus com- 
pletes the circuit with the telephone 
instruments in the signal box or other 
desired position. One coach of the 
train is fitted with two large coils of 
insulated wire, hung horizontally from 
the bottom of the coach. One of these 
is connected with a telephone transmit- 
ter, and the other with a receiver. It is 
understood that the transmitter used 
both on the train and in the signal box 
differs only from the ordinary pattern 
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in general use, in having a somewhat 
lower resistance. The current employed 
in transmitting is said to be about three 
amperes, in order that a sufficiently 
strong magnetic field may be produced. 
The receivers are of the ordinary pat- 
tern. 

The telephone box on the train is 
mounted and padded, with the view of 
avoiding interference from the noise 
of the train, and of course, apart from 
passengers being able to transmit or- 
dinary commercial messages whilst the 
train is in motion, there are great pos- 
sibilities in the system in connection 
with the prevention of accidents. As 
there are two coils on the coach, one 
for receiving and one for transmitting, 
the operator speaks and listens as with 
an ordinary telephone. In the case of 
the stationary telephone box, however, 
it is necessary at present to switch 
over from the transmitter to the re- 
ceiver when it is desired to receive a 
message, as the receiver will not carry 
the heavy current required for trans- 
mitting. 

The chief difficulty in developing the 
system has been the elimination of dis- 
turbances, due to the ordinary tele- 
graph wires along the railway track. 
Originally the coils on the train were 
arranged vertically and in a longitudi- 
nal plane, the lower side of the coil 
only being active, while the remaining 
part extended over the roof, and was 
inclosed in a tube of brass or other non- 
magnetic metal. This method, however, 
has been abandoned, and the difficulties 
are now overcome by a special method 
of winding the coils. 

An important development of the 
system foreshadowed by the inventor 
consists in tuning the signals to and 
from different trains, so that a train 
will only pick up the impulses to which 
its apparatus is tuned. Experiments 
are also being conducted with a relay 
which will automatically switch over 
from the transmitter to the receiver, 
and vice versa, in the stationary tele- 
phone box. 

The system is to be installed on the 
London, Brighton & South Coast Rail- 
way, over a distance of thirty miles in 
the middle of the route between Lon- 
don and Brighton, and the express 
train known as the ‘‘Southern Belle’’ 
will be equipped with the necessary 
apparatus, thus enabling passengers to 
send or receive messages during the 
journey from London to Brighton 
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Telephones on the Pennsylvania Rail- 
road. 

The use of the telegraph has been 
entirely done away with in the way- 
station towers of the Middle Division 
of the Pennsylvania Lines East, which 
extends from Harrisburg to Altoona. 
The only telegraph business here con- 
sists of through messages between divi- 
sion points. 

Telephone equipment is now in suc- 
cessful operation also over the Phila- 
delphia Division, from Philadelphia to 
Harrisburg. These two form what is 
known as the Grand Eastern Division. 
On the two sections named the tele- 
phone is now being used for dispatch- 
ing, message and blocking work. 

Between Harrisburg and Philadel- 
phia a system of sending out time on 
the telephone wires has recently been 
put into effect. The system in use is 
one developed by the Western Electric 
Company, which has supplied the tele- 
phone equipment of these two divi- 
sions. It consists essentially of the in- 
stallation at each way station of 1,000- 
ohm ringers in series with the selector, 
and at the dispatcher’s office a trans- 
former is arranged so that the telegraph 
relay which receives the time, makes 
and breaks the primary. This causes 
alternating kicks to be generated in 
the secondary, which operates all the 
time bells, reproducing the taps which 
were formerly heard on the telegraph 
sounder. 

The Pennsylvania Railroad has 
adopted for use in block towers inter- 
rupters for signaling on all the radi- 
ating lines which require code ringing. 
These interrupters are operated by 
push buttons, which close the local bat- 
tery and send alternating current om 
the lines. This railroad was the first 
to use this type of interrupter and has. 
found that by its use the operators save 
both time and energy in ringing 0D 
the lines. 

At Harrisburg the telephone business. 
of the Pennsylvania Railroad is han- 
dled through a central-battery multi- 
ple switchboard of the newest type, 
with four positions, and connected with 
the lines of the Bell Telephone Com- 
pany of Pennsylvania. Extensions. 
reach all the offices and departments 
in the big station at Harrisburg and 
the residences in that city of many of 
the officials and employees. Trunk 
lines from this board go to Altoona and 
Philadelphia and to small switchboards- 
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located at important points both east 
and west on the railway’s telephone 
system. A unique use of this service is 
made in the train shed at Harrisburg, 
where an usher announces trains when 
notified over the telephone by the sta- 
tion master. 

Altoona, which is a busy railroad 
city, also uses a multiple-exchange 
equipment of the type used in large 
operating offices. The fact that over 
4,000 trunk calls were recorded every 
twenty-four hours recently led to an 
order for the equipment of additional 
trunk facilities for this exchange. The 
telephone is used in this city for calling 
employees to duty. This is a task 
which formerly occasioned the employ- 
ment of many messenger boys. Today 
each railroad man has a telephone in 
his home connected to the central ex- 
change in the railroad office. 

The station at Harrisburg as well as 
the one at Altoona is equipped with a 
toll test board, the use of which per- 
mits quick and accurate tests over both 
telephone and telegraph circuits of the 
railway’s dispatching and message sys- 
tem. 

Each way station is equipped with 
a special switchboard of the Pennsyl- 
vania Railroad Company’s own design. 
This board contains ten combined jacks 
and signals, which are equipped with 
local contacts for code ringing. Two 
telephone sets are placed in each way- 
station tower, one mounted on a special 
transmitter arm, the other an emer- 
gency desk-stand telephone with head 
receiver. 

— eee 
The Telephone in Emergency and 
Wreck Service. 

The Delaware, Lackawanna & Western 
Railroad has in service the portable test 
sets for the use of its linemen, with the 
extension pole, whereby telephonie com- 
munication may be secured at any point 
on the line. Two recent incidents well 
illustrate the value of the emergency 
service of the telephone. The experi- 
ence in this line is that the time saved 
by the telephone as compared with the 
telegraph in clearing wrecks is consid- 
erable and is appreciated, although it 
may be difficult to state it in figures. 

One afternoon recently one of the 
linemen was riding on a freight train 
on the mountain section, about a mile 
and a half west of a station, when a 
truck under one of the cars broke, and 
the momentum of the train scattered 


six cars, blocking two of the three 
tracks. An east-bound fast passenger 
train was nearly due and several mani- 
fest trains were about to take the slow 
track which all along remained open. 

The lineman immediately notified the 
dispatcher with his portable set, with 
the result that the manifests were de- 
tained long enough to detour the fast 
passenger train, and the slow track 
was held open until the wrecker had 
got alongside the spill and cleared one 
of the fast tracks. The superintend- 
ent estimgted that the lineman’s 
prompt action and the control of the 
situation by telephone had saved sixty 
per cent of the time required to clear 
the track if traffic had been permitted 
to congest. 

In another instance an engine broke 
a main rod at a point three miles from 
the nearest station. With the portable 
telephone set the dispatcher was com- 
municated with, who provided an en- 
gine from a freight train laid up at the 
first station ahead. If the portable tel- 
ephone set had not been available on 
the train, the time lost would have 
been equivalent to that consumed in 
walking three miles. 

With the portable telephone sets in 
the hands of men on the trains, the dis- 
patcher, in the event of an accident, is 
enabled to talk with the man who 
knows all the facts in the case. Even 
if the man on the ground, by reason 
of the excitement incident to the emer- 
gency overlooks some details or as- 
signs to them minor importance, the 
dispatcher, having the greater expe- 
rience may, by his questions, elicit in 
conversation over the line, a detailed 
account of the situation which will 
serve as a basis for his action. 

——_-_ s4---o—__——_ 
A Long Telegraph Circuit. 

What was probably the longest di- 
rect telegraphic circuit yet used was 
established for the use of a Mexican 
war correspondent stationed at Doug- 
las, Ariz. Messages were transmitted 
to New York by way of Los Angeles, 
El Paso, Dallas, Kansas City, and Chi- 
cago. This route was chosen as the 
most easily available and the line was 
held in service for over an hour. The 
direct distance between El Paso and 
New York is about 3,800 miles. 

— eoep 

The next convention of The Nation- 
al Irrigation Congress will be held in 
December at Chicago, Ill. 
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Semi-Automatic Telephone Exchange 
in Australia. 

The city of Amsterdam in Holland 

formerly had but one telephone ex- 


‘change. Another exchange was opened 


on May 1 to provide for the increasing 
traffic. The telephone authorities were 
impressed with many features of the 
automatic system, but were reluctant 
about adopting the full automatic equip- 
ment. They therefore decided to in- 
stall the semi-automatic system in the 
new exchange. Upon its success will 
depend its extension to the old ex- 


change. 
0 
A New Source of Rubber. 

Representatives of the American- 
Mexican syndicate that is preparing to 
manufacture rubber from the palo am- 
arillo tree on an extensive scale have 
been busy for several months contract- 
ing with land owners for the rights to 
use these trees and it is stated that sev- 
eral million acres are now under con- 
trol of the syndicate. Among the men 
interested in the big project are David 
E. Thompson of Lincoln, Neb., former 
United States Ambassador to Mexico; 
Lieutenant Colonel Porfirio Diaz, son of 
President Diaz, and Colonel Felix Diaz, 
nephew of the president of the repub- 
lic. Experiments in the manufacture 
of rubber from the palo amarillo tree 
have been in progress for some time, 
and they are said to have given results 
entirely satisfactory. 

The first of the rubber manufacturing 
plants of this syndicate is in operation 
at Empalme Gonzalez, State of Guana- 
juato, and the machinery has arrived in 
this country from the United States for 
five other plants, which will be installed 
in this state and in the neighboring 


State of Jalisco. 
—————_ ~~) 


Wireless for Aeroplanes. 

Experiments are being carried out at 
College Park, Washington, on the 
transmission of wireless messages from 
aeroplanes. It was in this place that 
the first tests of this kind were car- 
ried out. Efforts will be made to have 
a number of officers trained in aviation 
and experiments will be made in send- 
ing wireless messages to the War De- 
partment laboratory in Washington, 
the Navy Yard and the wireless station 
at Annapolis. 

This work is being carried on by the 
officers of the Signal Corps, United 
States Army. 
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ELECTRIC DRIVE IN A LEAD 
SMELTER. 


BY J. E. BULLARD. 


When the Webb City Smelter & 
Manufacturing Company decided to 
erect a 500-ton lead smelter at Webb 
City, Mo., it thoroughly. investigated 
the power question from every point of 
view. It could buy a high-grade nat- 
ural gas at 12.5 cents per thousand feet 
for boiler firing, and at 25 cents per 
thousand feet for gas-engine fuel. This 
meant that power from a steam or from 
a gas-engine plant would be very cheap. 
However, if either of these powers were 
used it would be necessary to drive long 
lines of shafting, install several small, 
troublesome and rather inefficient units, 
or lay out the plant inefficiently from a 
production point of view. After sev- 
eral months of investigating, deliberat- 
ing and planning it was finally decided 
to use electric-motor drive throughout 
and to buy the electricity from the 
“mpire District Electric Company. 

The site of the smelter is in the heart 
of the heaviest lead-producing camp of 
the Southwest Missouri mining district. 
The ore comes to the smelter from the 
nearby mines and is hauled either by 
teams or by rail. The arrangement of 
the buildings is shown in the accom- 
panying photograph. The ore is weighed 
on the seales at the office and all but 
the very coarse is shoveled directly in- 
to the ore room. The very coarse is 
shoveled into the crusher house where 
it is crushed and conveyed by means of 
a bucket elevator to the ore room. 
Throughout the entire length of the ore 
room and the jumbo room extends a 
trolley. On this trolley travels a hop- 
per in which the ore is conveyed to the 
jumbo furnaces. At these furnaces the 
greater part of the lead is recovered. 
The lead from the furnaces is carried 
to the refining room on trucks. There 
it is refined, cast into pigs, weighed and 
loaded into freight cars. The smoke 
from the jumbo furnaces is sucked up 


dustrial Power 


into a large pipe which ends in the 
goose neck tower. The goose necks 
empty the smoke into the bag room. In 
the course of the long travel through 
the goose necks and the bag room prac- 
tically all of the lead dust settles to the 
bottom. It is then raked out through 
doors for that purpose and wheeled 
back in barrows to the cupola furnaces. 
In these furnaces the lead is removed 
from the dust and then goes to the re- 
fining room to be refined and loaded 
into the cars. The ore travels the short- 
est possible distance between each oper- 
ation and always practically in a 
straight line. The use of electric motive 
power not only made this possible but 
materially reduced the size of the build- 
ings which would have been nec- 
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ery in this building whenever any part 
of it is operated this method of drive 
proves more satisfactory than individu- 
al drive. The next motor is connected 
to the blower furnishing the forced 
draft to the jumbo furnaces. This mo- 
tor is located in a little room in the 
southwest upper corner of the ore room. 
The motor room is just large enough 
to contain the motor, blower and belts 
and is placed close to the roof so it 
does not interfere materially with the 
storage of ore. This motor is of twenty- 
horsepower size and is connected by 
means of a flexible coupling to a short 
eountershaft on which are mounted 
two twenty-six inch by five-inch pulleys 
belted to either side of a forty-five-inch 
Buffalo blower. Next come two motors 


LEAD SMELTER AT WEBB CITY. 


essary had any other form of power 
been utilized. 

If we pass along the path taken by 
the ore we find the motors arranged as 
follows. The first motor is the fifteen- 
horsepower one used to drive the crush- 
er and elevator in the crusher house. In 
this building there is bound to be a 
good deal of dust. The motor, there- 
fore, has been completely ineclosed in a 
wooden box in the upper northwest 
corner of the building. This motor has 
a ten-inch by six-and-one-half-ineh pul- 
ley and is belted to a short counter- 
shaft on the other side of the building. 
The crusher and the elevator are each 
belted to this countershaft. Since it 
is necessary to operate all the machin- 


shown in opposite photograph. These 
are located in the motor room south 
of the goose necks. Both of these mo- 
tors are twenty-five horsepower and 
have ten-inch by ten-inch pulleys. The 
farther one is belted to a Buffalo Forge 
Blower Company exhaust fan used to 
keep up a circulation in the goose 
necks. The nearer one is belted to a 
Wilbraham-Green blower which supplies 
the foreed draft to the cupola furnaces. 
The elevator is driven by a fifteen- 
horsepower motor. The deep-well is 
geared to a ten-horsepower motor. AS 
a large quantity of water is circulated 
around the cupola furnaces while they 
are in use and as this water must be 
fairly cool a pond has been constructed 
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to collect the water which has been 
used, allow it to cool and let the dirt 
It is then pumped back by a 
circulating pump to which is direct- 


settle. 


connected a 7.5-horsepower motor. 


All these motors are three-phase, 


twenty-five-cycle, 220-volt machines. 
All of them with the exception of the 


circulating-pump motor operate at 750 


revolutions per minute. The circulat- 
ing-pump motor operates at 1,500 revo- 
lutions per minute. All the current is 
delivered to the cansumer and metered 
at 2,800 volts. In the transformer house 
are located three forty-kilowatt trans- 
formers and one 7.5 kilowatt transfor- 
mer. Here also is a two panel switch- 
board on which are mounted the watt- 
meters and circuit-breakers, and the 
switches controlling the different motor 
and light circuits. 

When the metal market is strong the 
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a 33,000-volt line forming a complete 
belt. The smelter is about midway be- 
tween two substations which receive 
the 33,000-volt current and step it down 
to 2,300 volts. It is now connected to 
the substation at which is installed a 
2,000-horsepower gas-engine generating 
plant used as an emergency plant, and 
will soon be tied in with the other sub- 
station. | 

This ring system of connecting up 
the consumers so that they may be 
supplied from either of two directions 
is proving extremely satisfactory to all 
the power users. It makes possible 
very uniform and continuous service 
and serves as 
against shutdowns. This fact is often 
the deciding factor when a power: pros- 
pect is contemplating the use of elec- 
tric power and had a great deal of 
weight in the decision of the Smelting 


TWENTY-FIVE-HORSEPOWER MOTORS BELTED TO BLOWERS. 


smelter operates twenty-four hours a 
day, which means a very high load fac- 
tor. The motors on the blowers and 
exhaust fans are then running continu- 
ously at full load. The elevator is con- 
stantly used to charge the cupola fur- 
naces and the pump motors are run the 
greater part of the time. The only one 
which is not running almost continu- 
ously is the crusher-house motor. The 
load factor on this motor is likely to 
be comparatively low. 

The power system of the Empire Dis- 
trict Electrie Company is supplied 
mainly from a 20,000-horsepower steam- 
turbine plant located about eighteen 
miles west of the smelter. The current 
is transmitted through the district over 


Company to use the electric power sold 
by the Empire District Electric Com- 
pany. 
————_+-e—_—__— 
Electricity on Ontario Farms. 

In a recent consular report of the 
progress of agriculture in Ontario, Can- 
ada, Consul F. S. S. Johnson, of Kings- 
ton, says that as to the future develop- 
ment of agriculture in Ontario, the 
prospect for the adoption of electricity 
for some of the farm work should be 
taken into consideration. The hydro- 
electric power commission, which is 
now working out to success its plans 
for supplying power to towns and 
cities, has been awarded contracts for 
the erection of a transformer station 


an effective insurance - 
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in connection with the agricultural col- 
lege at Guelph, in order that this insti- 
tution may have the benefit of hydro- 
electric power, which is expected to 
conduce to both efficiency and econ- 
omy; but still more important are the 
plans of the commission for placing 
cheap power at the disposal of the in- 
dividual farms in the electric zone. 

It is too soon to say how far electric- 
ity may be economically and success- 
fully applied to the problems of the On- 
tario farm, but the extent to which in- 
vention has already revolutionized 
rural life gives a basis for the most en- 
thusiastic expectations. 

—_—_—_~+-——___— 
Floating Dock at Montreal. 

Electric power will enter very ex- 
tensively into the equipment of the new 
naval works which are to be construct- 
ed in Montreal on behalf of the Har- 
bor Commissioners. The scheme is a 
very ambitious one. It includes a float- 
ing dock large enough to take mer- 
chant and war ships of a displacement 
of 27,000 tons, a basin for accommodat- 
ing ships being fitted out or repaired, 
and extensive workshops. The floating 
dock is to be built at once and will, it 
1s expected, be ready next season for 
the accommodation of the largest of the 
ships sailing up the St. Lawrence. The 
site of the works occupies some thirty 
acres, and for nearly a year the Har- 
bor Commissioners have had ‘extensive 
exeavating operations in progress for 
its preparation, six large dredgers and 
various land-excavating machines hav- 
ing been continuously at work. Build- 
ing operations and the construction of 
the masonry walls will soon begin.— 
The Electrical Engineer. 

—————_—~4--e 
Growth of Electric Vehicle Industry in 
the United States. 

In a bulletin issued by the United 
States Bureau of Census on the auto- 
mobile industry there are given some 
Interesting statistics on the numbers 
and values of the different classes of 
automobiles in use in 1909, compared 
with the corresponding figures for 
1904. In the former year the number 
of electric vehicles in use in the United 
States was found to be 1,425 and their 
value was $2,496,300. In 1909 the 
number of electrics was 3,639 and their 
value $6,564,500. The increase in 
number of machines in the five vears 
was 155 per cent and in value 163 per 
cent. 
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FINANCIAL REPORTS OF ELEC- 
TRICAL COMPANIES. 


NORTHERN OHIO TRACTION & LIGHT. 
The report of the Northern Ohio 
Traction & Light Company for the 
month of March and three months end- 
ed March 31, compares as follows: 


1911. 1910. 
March BOSS .......seeeeeeeeres $190,186 $173,424 
Expenses and taxes..........6. 110,850 99,159 
March net .....ssssesosereree 79,336 74,265 
Charges. iseiseeesh eed ee es aes 44,329 43,291 
March surplus ...........066- 35,007 30,974 
Three months grosS............ 548,871 484,575 
Expenses and taxeS............ 322,622 286,173 
Three months net............ 226,248 198,403 
Charges oecks fioeek Sete ee ee 133,115 129,875 


Three months surplus....... 93,133 68,528 


NASHVILLE RAILWAY & LIGHT. 
The report of the Nashville Railway 
& Light Company for the month of 
March and three months ended March 
31, 1911, compares as follows: 


1911. 1910. 
March 8808S... csce eet ee fen $156,961 $149,276 
Expenses and taxes............ 95,379 87,720 
March net ce censis Bowe eesuies 65,582 61,556 
Charges and depreciation...... 38,079 38,168 
March surplus .............. 23,503 23,389 
Three months gross............ 470,146 434,314 
Expenses and taxeS............ 277,896 248,298 
Three months net............ 192,251 186,016 
Charges and depreciation...... 114,261 114,100 
Three months surplus........ 77,989 71, 916 


UNITED RAILWAYS OF ST. LOUIS. 
The report of the United Railways of 
St. Louis for the month of March and 


tal income, $2,900,506; surplus after 
charges, $912,169. 


WESTCHESTER LIGHTING COMPANY. 

The Westchester Lighting Company 
reports to the New York Stock Ex- 
change for the year ended December 31, 
1910, as follows: 


Income gas ................ $1,542,667 
Income electric ............. 886,636 
Total- “lec hack ewew set wees $2,429,303 


Op. exp. taxes & res.—gas..$1,052,208 
Op. exp. taxes & res.—elec. 473,489 


Total rosan Suk Go Sd te Gates $1,525,698 
Net earnings from oper... $ 903,605 
Dividends received ......... 32,540 
Balance ....sscccecee ace $ 936.145 
Fixed charges .............. 853,568 
Divisible surplus ......... $ 82,564 


NEW ENGLAND TELEPHONE & TELEGRAPH 
COMPANY. 

The New England Telephone & Tel- 
egraph Company has issued its annual 
statement for 1910, which compares as 
follows 


1910. 1909. 
Gross 5 ti E E e r $13,171,709 $12,086,782 
Operating expenses ...... 4,956,860 4,593,172 
Taxes Mal eons ews: 770,681 644,249 
Repairs and depreciation.. 4,131,366 3,522,446 
Total expense .......... 9,858,907 8,759,867 
Interest: -..442c2ss ce eotcedss 118,808 142,966 
Net 14450255 esnean aai 3,193,994 3,183,949 
Dividends ................ 2,350,686 2,191,866 
Surplus 25 ies otsene sas "843,308 992,083 


Total number of stations of the New 
England Telephone Company, Decem- 
ber 31, 1910, was: Exchange, 253,795; 


three months ended March 31, 1911, private line, 5,307. Of the Southern 
compares as follows: Massachusetts Telephone Company: 


1911. 1910. Exchange, 27,740; private line, 197. 
March @rossS...........-.000. $ 982,271 $ 972,494 2 . 
Expenses, taxes and depre- Of sub-licensee, associated and con- 
CIAUION: 4 ideas eos Bk Se 692,497 705,876 3 z 
ogah ee soon: 289,774 266,617 nected companies, 54,983, making a to- 
ther income .......... saw ,471 ; $ 
Total income ............. 293.245 270,297 tal of 382,022, an increase of 37,106 for 
CDATERES: seeded ieee cSeewe wes 229,545 233,708 A x 
March surplus ........... 63,700 36.589 the year. Wire mileage December 31 
Three months gross........ 2,767,180 2,658,769 : 
Expenses, a depre- was 734,204 miles. Number of em- 
Ciation scsrecrierereis ess 1,934,308 1,921,184 e x 
Three months net......... 832,871 737.584 Ployees is 10,153. 
O'Total income s.c.../.l1.) s4g761 748.210 On August 23 the Massachusetts 
Charges es bees eke ee SERS Cs 691,794 700,446 k igei 
Three months surplus..... 151,967 47,764 Highway Commission, as a result of 


four years’ study, recommended the 

NEW YORK TRACTION EARNINGS. adoption of a schedule of rates for the 

The New York Public Service Com- Boston and Suburban division. The 

mission has issued the following state- company announces its decision to 

ment showing the earnings of the prin- give the entire plan complete and im- 
cipal New York Traction lines for the partial trial. 

month of December, as follows: Estimated appropriations for 1911 


Total St. Ry. Net Rev. Total tSurplus 
Oper. Rev. from Oper. Income after chargs. 
Hudson & Manhattan.........-cc ec cece ct ce eee cees $ 261,858 $134,530 $ 204,967 $ 11,667 
Interborough: j 
SüDWay ra E a e ewe E eee a G 1,381,492 748,922 
Hlevated! 455 bere ee BESS see re eee ae ee ees 1,378,896 640,344 
— —— 1,416,587 527,135 
Brooklyn Rapid Transit ......... 0. ccc cece eee eee 1,804,036 576,586 610,043 81,678 
+Metropolitan Street RailWwayōy......ssssessssessesa 1,116,919 267,741 283,238 64,050 
Central Park; N. Fis eede soe 5 seen antronos iuerre ei 50.179 *2 322 "2,230 *3,170 
+Second Avenue 25765655 4ue ce ee ba enue cee Wes FRE SS 64,014 $7,521 *4,271 217,992 
+Third Avenüü oraa e eaa a E os ERA EOE le ae 291,416 122,208 128,217 94.096 
PEN DOCK verr ea AiO Ob ek a wee Ae Ode Aw ee eS 49,711 7,135 7,628 *1,190 
+Fortyv-second Street, Munhattan.............00.06 113,207 29,890 33,67 29,544 
Nen York City Iter ics oi sae eee th ae WS eS 21,451 2,820 2,933 *4,986 
PU TG: aes ark oe a AS eas Ge eee Sa ees eS Weert 11.742 11.875 #5931 
TLV OSICHESLOE: dice du Sears Woes oie E ye Ree A E 41,941 2.446 2,620. #3, 787 
eV oniers.. R Foie oes oo hee eee cae ees 52,375 1,772 1,955 *7,153 
New York & Queens CO... .. 0. ccc cee eee ee neee 85,604 19,871 $219,774 *40,725 
Conev Island & Brooklyn. ise244 4% 44 se eoeu Secex es 103,507 19.225 22.595 "1,487 


*Deficit. tOperated by receivers. tIinterest permanently defaulted is not deducted. 


Total operating revenue all traction are: For new construction and real 
lines in New York, including Yonkers estate, $4,000,000; for repairs and de- 
Railroad, for December, $7,078,266; net preciation, $4,400,000, a total of $8,- 
revenue from operation, $2,516,401; to- 400,000. 
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AMONG THE CONTRACTORS 


AND SUPPLY MEN 


THE ELECTRIC SHOP, Peoria, 
Il., was awarded the contract for wir- 
ing the new Douglas school building 
there. The contract price was $1,399. 

THE ROLANT ELECTRIC COM- 
PANY, Tuckahoe, N. Y., will carry on 
a general electrical contracting busi- 
ness. Those interested in the company 
are George H. Rogers, Lewis S. Latimer 
and Walter H. Wygant. 

THE NEBRASKA ENGINEERING 
COMPANY, Lincoln, Neb., was the 
successful bidder on the construction 
of an extension to the electric lighting 
system at Fort Omaha, Neb. The con- 
tract price was $1,336. 

SCOTT BROTHERS ELECTRIC & 
MOTOR RENTING COMPANY, De- 
troit, Mich., moved recently from its 
location at No. 3-5 Farrar Street to 
No. 40 Macomb Street. The new fac- 
tory is a three-story brick building. 

THE ILLINOIS CONTRACTING 
ELECPRICAL COMPANY, of Rock 
Island. Ill.. has been incorporated with 
capital stock of $7,000 to conduct a gen- 
eral manufacturing business. The incor- 
porators are W. W. Wilmorton, Martin 
Messle and Frank M. Kelley. 

HENRY G. PORTER, Middleboro, 
Mass, presented the successful bid at 
$29,888, for all work for the construc- 
tion and completion of one four-set of- 
ficers’ quarters at Fort ‘Adams, R. I, 
including heating, plumbing, wiring, 
wiring, and light fixtures. 

THE AMES ENGINEERING COM- 
PANY, Ames, Iowa., was awarded the 
contract to install an electric light and 
power plant at Jewell, Iowa, for a con- 
tract price of $12,000. The company 
also received the contract for the in- 
stallation, at a cost of $2,000, of an 
electrice light plant at the poor-farm 
at Marengo, Iowa. 

FROST & SHELDON, of Albany, N. 
Y., have been awarded the contract for 
installing the new electric light plant 
which is to be constructed at the Hud- 
son River State Hospital. The con- 
tract price is about $40,000. The same 
firm put in the present electric light- 
ing plant which the new plant is to re- 
place. New engines, generators and 
switchboard will be placed in the new 
power house that has already been 
erected at the hospital. A new dis- 
tributing plant is to be installed. 
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ELECTROLYTIC Rectirter.—Please ad- 
vise me what apparatus will be re- 
quired to transform by electrolytic 
action 110-volt, sixty-cycle alternating 
current to ten-volt direct current, the 
current capacity to be at least ten am- 
peres. Also, how to increase or de- 
crease the current value of the direct- 
current circuit.—R. C., Wheatland, 


Wyo. 

The electrolytic rectifier for other 
than vėry light currents has not been 
found to be a very efficient apparatus 
and therefore it is not used in com- 
mercial practice nor available on the 
market. In the case in hand, the al- 
ternating current will first have to be 
transformed by a step-down or auto- 
transformer from 110 to about 16 
volts, about six volts being allowed 
for potential drop in overcoming the 
resistances of the rectifying cells, so 
as to leave ten volts on the direct-cur- 
rent side. Four cells are needed. Each 
of these contains an aluminum and a 
lead sheet, about four by five inches 
in area, for the electrodes. A strong 
solution of pure ammonium borate 
in pure water is used for electrolyte. 
The cells are connected in two series, 
with the lead electrodes of two ad- 
joining cells connected together in 
one set and the aluminum electrodes 
of the remaining two cells connected 
together in the other set. The low- 
voltage side of the alternating-current 
circuit is connected to the outer ter- 
minals of the two sets of cells. The 
direct-current circuit is connected be- 
twen the middle points of the two sets. 
The current capacity of. the arrange- 
ment may be varied by using plates 
of different sizes; the larger the plates 
the more current can be passed, and 
the reverse. A rheostat in the direct- 
current circuit will permit of finer 
current adjustment. Many variations 
of the aluminum rectifier here de- 
scribed are possible, but this will 
probably give as good results as any. 


Lamp LOAD oF AN ALTERNATOR.— 
How many sixteen-candlepower lamps 
ean be lighted from a sixty-evele alter- 
nator earrving 35.7 amperes at 2,300 
volts?—W. S. H.. Carlton, Ont. 


The number of lamps that corre- 
spond to the load stated will depend 
on the type of lamps used. Assuming 
that a transformer is used to step 
down the voltage to 110 volts and that 
there is a loss of about four per cent 
in the transformer and wires, the fol- 
lowing numbers of lamps will consti- 
tute the load given: 1,430 carbon-fil- 
ament lamps; 1,970 metallized-filament 
lamps; 2,460 tantalum lamps; 3,930 
tungsten lamps. 


LAMP-RENEWAL Po.uicy.—If the elec- 
tric light company did not make lamp 
renewals, would the lighting rates be 
lower?—V. B., Milwaukee, Wis. 

Many of the larger central stations 
have a separate schedule of rates to 
apply to thost consumers who wish to 
supply and maintain their own incan- 
descent lamps. These rates are some- 
what lower than for the bulk of the 
consumers who prefer to have the 
lighting company put in the initial 
equipment of lamps and renew them 
as they become dim or burn out. By 
the mass of the public the liberal re- 
newal policy generally followed has 
been regarded favorably, and it cer- 
tainly has been the means of main- 
taining the lighting equipment at a 
higher standard than if left to the 
judgment of the consumer entirely. In 
the latter case the tendency would be 
to keep the lamps in use until they 
give the last fading glimmer of a pro- 
tracted life, with very poor resultant 
illumination and many complaints of 
supposedly bad service. The extra 
burden of maintaining the equipment 
in best condition is well worth its 
slightly increased cost. If a consumer 
wishes to put in and maintain the 
more efficient tantalum or tungsten 
lamps, he should inquire of the light- 
ing company whether it has a reduced 
schedule of rates for a waiver of the 
lamp-renewal requirement. 


MoOTOR-GENERATORS OR Rotary CoN- 
VERTERS.— We have an alternating- 
current plant in our building that 
gives sixty-eyele three-phase current 
at 440 volts. We wish to put in some 


variable-speed “direct-current motors 
and want to know whether a motor- 
generator or rotary converter would 
be better. About fifty horsepower al- 
together will be used in direct-current 
motors.—H. M. M., Cincinnati, O. 

In this case a motor-generator will 
probably be preferable. Even though 
it will have a slightly lower efficiency 
than a rotary, it will permit of consid- 
erable voltage adjustment and give 
less operating trouble than a small 
sixty-cycle converter. Sixty-cycle ro- 
taries are still regarded by some engi- 
neers as unsatisfactory machines and 
they are not generally available on the 
market in small sizes. 


ARCING ON THIRD Rams.—Does the 
wearing down of the third rail of the 
elevated railroads come entirely from 
the friction of the contact shoes or is 
it also due to the arcing when there 
is sleet on the rails?—W. A., Chicago. 

The arcing prevalent on sleety days 
causes pitting of the third rail and ren- 
ders its surface uneven. This pro- 
duces not only holes in the surface, 
but hastens the mechanical abrasion 
thereof by the contact shoe. The 
greatest wear is noticeable where 
there is the greatest amount of spark- 
ing, as at the points along stations 
where trains start up and at section 
breaks or cross-overs. Where a de- 
pression of the rail head has been 
caused by wear or sparking, the latter 
becomes more vicious and rapidly 
causes further wear, just as is the case 
with a rut in a pavement. On the Chi- 
cago Union Loop the third-rail head 
has been entirely worn away in several 
places, requiring renewal of the rail. 


DIELECTRIC STRENGTH OF OXYGEN. 


AND Hyprocen.—Is_ the dielectric 
strength of simple gases, like hydro- 
gen and oxygen, greater than that of 
air?—I. M. K., Lake Forest, Il. 


In general the dielectric strength 


‘of simple gases is less than that of air. 


For thickness in the neighborhood of 
five centimeters, the dielectric 
strengths are: air, 23,800 volts per 
centimeter; oxygen, 22,200; hydrogen, 
15,100. 
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New Electrical and Mechanical Apparatus and 


The ‘‘Jewel’’ Electric Washer. 

The American Washer Company, St. 
Louis, Mo., is now placing on the mar- 
ket the ‘‘Improved Jewel’’ electric 
washing machine, which is a new and 
improved model of its former type. 
A view of this machine is shown in the 
accompanying illustration. The revolv- 
ing-cylinder type of construction has 
been followed in the Jewel machine 
in which the clothes are placed inside 
of a cylinder which revolves in the hot 
soapy water, automatically and alter- 
nately in opposite directions, forcing 
the water through the clothes. 
_ The cylinder and tub of the Jewel 
machine are made in a thoroughly sci- 
entific manner of selected hard wood. 
Proper allowance has been made for 
swelling of the lumber when wet. 

The transmission is from the motor 


JEWEL WASHING MACHINE. 


operated at from 1,700 to 1,800 revo- 
lutions per minute, connected with a 
short round belt to the grooved pulley 
as shown in the illustration. This pul- 
ley operates the shaft drive and the 
wide pulley on the outside connected 
with this shaft in turn drives a 1.25- 
inch flat belt to the triple pulley at the 
top of the machine. From the same 
drive shaft at the bottom is extended 
a direct shaft drive connected with 
bevel gears for operating the wringer. 
From the wringer drive shaft, by 
means of bevel gears, a worm gear in 
the center of the machine is operated 
which is used to move the arm 
through which the belt runs. This arm 


Appliances. 


moves and forwards by 
means of a cam, and shifts the belt 
from one pulley to the other over 
the center or idler pulley, and as the 
two outside pulleys operate in oppo- 
site directions the proper reverse is 
made with absolutely no ‘‘knock’’ or 
jar. 

The lever at the top of the machine 
puts the cylinder gear in and out of 
mesh. At the top of the wringer will 
be observed a small hand-wheel. A 
slight turn of this wheel in either di- 
rection causes the wringer to oper- 
ate one way or the other, either for 
wringing the clothes from the tub into 
the rinsing water, or back to the top 
of the tub ready for hanging on the 
line. It will also be observed that this 
hand-wheel is in a position where it 
is accessible to the operator at any in- 
stant, whether her position be in the 
front or back of the machine. 


backwards 


FIG. 1. FIG: 2 


The Jewel machine is made in all 
sizes and the motors are supplied for 
all standard voltages, either alternat- 
ing or direct current. 

—eo 

A New Three-Phase Motor Starter. 

A new three-phase motor starter 
which takes care of the heavy starting 
load by means of paralleling the fuses 
in the circuit has been placed on the 
market by the Detroit Fuse & Manu- 


facturing Company, Detroit, Mich., 
manufacturers of ‘‘Detroit’’ switches 


and ‘‘Arkless’’ fuses. By means of 
this new device it is possible to operate 
a motor which is only fused at its nor- 
mal running load. 


The ‘‘Detroit’’ three-phase motor 
starter is completely inclosed in a cast- 
iron box equipped with rubber gaskets, 
making a fume-proof and moisture- 
proof construction. It can be installed 
where exposed to very severe condi- 
tions, and is quite substantially made, 
so as to hold up under the roughest of 
handling. The mechanism is controlled 
by a lever, as shown in the accompany- 
ing illustrations. When throwing on 
the switch, the fuses are paralleled by 
a copper bar, as is noted in the small 
sketch directly above Fig. 1. It is 
necessary to hold this lever down un- 
til the motor has reached speed, at 
which time, upon the removal of the 
operator’s hand, the lever is automat- 
ically thrown out, and the paralleling 
device thrown out of circuit. This 
leaves the fuses protecting the motor, 
as is noted in Fig. 2. When the oper- 
ator desires to throw off the switch, it 


FIG, 3. 


is only necessary to pull out the lever, 
as is noted in Fig. 3. 

This switch is of the quick-make and 
quick-break type, with no intermedi- 
ate position, and can be operated suc- 
cessfully even by men who know noth- 
ing of electrical apparatus. It is en- 
tirely ‘‘fool proof.’’ 

— eM 
Electric-Vehicle Equipment. 

The Lansden Company, Newark, N. 
J.. has recently delivered to the Har- 
risbure Light, Heat & Power Company 
a 2.000-pound wagon equipped with 
sixty cells of Edison type-A-6 battery- 
It is rated at forty-five miles per charge 
at a speed of ten miles per hour. 
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A New Type of Milking Machine. 

The milking of cows by machine is 
by no means a new art. In looking 
over statistical data we find that it 
reaches back as far as the early nine- 
ties, and that a great number of pat- 
ents have been granted in the United 
States for mechanical devices designed 
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nected to the upper and lower rods, one 
set rigidly and the other set adjustable, 
corresponding to the stationary mem- 
bers. The adjustment lengthwise is 
made so that the relative positions of 
the stationary and the compressing 
member of each set remains unchanged. 
The two compressing rods end with 


for this purpose. 


In milking machines two entirely dif- 


rollers sliding in a cam-grooved disk. 
These grooves are made so that the up- 


COW EQUIPPED WITH MILKING MACHINE. 


ferent types are met with; one built on 
the principle of suction and the other 
on that of pressure upon the teats in a 
way similar to hand milking. 

A new make of milking machine has 
been invented by a Swedish engineer, 
A. H. Loqvist, built upon the pressure 

. principle. It has simplicity of con- 
struction together with minute adjust- 
ment. The milking machine consists of 


per edges of the compressing plates 
first are pressed against the teats near 
the udder, then swing around the up- 
per supporting points against the sta- 
tionary plates ultimately reaching po- 
sitions parallel to these and move back 
while kept in parallelism. In order to 
regulate the pressure upon the teats, 
the middle rod supporting the station- 
ary plates can be moved lengthwise 


DIAGRAM OF WORKING PARTS. 


two sets of stationary members and two 
sets of compressing members, i. e., one 
set for each teat. The plates are cov- 
ered with pliable rubber and attached 
to the machine in a way that makes 
them easily removable for cleaning. 
One set of stationary plates is rigidly 
connected to the middle rod, and the 
other set adjustable along the same rod 
for different distances between the 
teats. The compressing pl: tes are con- 


within certain limits, thus simultaneous- 
ly altering the relative position of the 
compressing and stationary plate in 
each set and consequently the pressure 
also, the stroke in each case remaining 
the same. 

In order to easily take care of the 
common occurrence of teats at differ- 
ent heights, the machine can be set and 
operated at any angle most suitable for 
the individual cow. 
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An electric motor is mounted on the 
frame of the machine and the power 
transmitted from the motor to the cam- 
grooved disk by means of a worm gear 
and a vertical shaft. The current re- 
quired to drive the machine is some- 
what less than 0.5 ampere. 

The complete machine comprises be- 
sides the milker proper, as described 
above, a collecting vessel for the milk 
from the different members, a pail, and 
an arrangement for attaching the ma- 
chine to the cow; this last being con- 
structed so as to make transfer from 
one cow to another as simple as pos- 
sible. 

Machines of this construction have 
been in successful operation for over a 
year in Sweden, and for the last: few 
months have been tested at the Swedish 
Government’s agricultural research 
station, Alnarp, Sweden. 

The machine can be seen and addi- 
tional information be obtained from A. 
E. Sylven, 29 Broadway, New York, 
N. Y. 

—_——— so 


The Reed Electric Incubator. 


An electric incubator, for which 
many claims are made, is being placed 
on the market by the Electric Manufac- 
turing Company, New Orleans, La. The 
heating element is arranged so that a 
temperature of 130 degrees will never 
be exceeded. The machine is construct- 
ed entirely of steel and is neat in ap- 
pearance and durable. 

A patented heat regulator regulates 
the temperature to any heat desired 
and the makers claim that having so 
regulated the heat no further adjust- 
ment is necessary during the entire 
hatch. | 

The Reed ineubator is built with 


MILKER REMOVED. 


double walls filled with granular cork, 
which acts as a heat insulator and at 
the same time allows for a slow inter- 
change of gases without draft. Venti- 
lating holes covered with screen mesh 
to retain the cork are provided in the 
sides to a point level with the top of 
the eggs. The top and sides of the evg 
chamber above the egg tray are solid. 
The ventilation secured by this arrange- 
ment is satisfactory, 
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The Wurdack Safety Cabinet. 

To provide for the safe and eco- 
nomical distribution of electric current 
in small installations, that would com- 
pare in simplicity and practicability to 
the panel board used in large installa- 
tions, the William Wurdack Electric 
Manufacturing Company, St. Louis, 
Mo., has placed on the market the new 
Wurdack safety cabinet shown in the 
accompanying illustrations. 

In general the Wurdack safety cab- 
inet consists of a small special panel 
board contained in a sheet-iron fire- 
proof cabinet with space provided for 
the installation of the current-measur- 
ing meter in this cabinet. 

It is intended primarily for the con- 
trol of lighting circuits in residences, 
apartments and stores. The main en- 
trance fuses, the main switch and all 
branch-circuit fuses are mounted on a 
slate panel. This panel is mounted in 


isin, 


i 


WURDACK SAFETY CABINET. 


the lower part of a sheet-iron box. In 
the upper part of the box is provided 
a wood back to which any watt-hour 
meter can be attached. The panel is 
furnished with wire leads for connec- 
tion to and from the meter; also lugs 
for all other wire connection. Over 


the front of the box fits a two part 


The upper half has an extended 
portion made to accommodate any 
standard thirty-ampere meter. 
Jower half has a door covering the main 


trim. 


The 
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fuses, a hole through which the handle 
of the main (rotary) switch extends, 
and a door covering the branch circuit 
fuses. When main feed wires are run 
into the box in conduit, the safety cab- 
inet provides an absolutely enclosed 
job, all connections between every de- 
vice being thoroughly protected and 
therefore all possible danger overcome. 

The covers or trims are arranged so 


a: — 


INTERIOR OF CABINET. 


that they can be sealed with one seal 
at the top; and the door over the main 
fuses may also be sealed, thereby pre- 
venting any tampering with the serv- 
ice by an unauthorized person. The 
door over the branch fuses is held with 
a plain catch and is accessible to every- 
one. 

There is a glass panel in the upper 
part of the trim which permits read- 
ing of the meter dial without removing 
the case. The trims are attached to 
the box with adjustable angles at the 
top, bottom and _ sides—this permits 


. them to be adjusted to fit flush against 


the wall irrespective of variations in 
the original setting of the box. 

The path for the flow of current 
through the safety cabinet is as fo!- 
lows: From main entrance wires 
through main fuses, through main 
switch (the main switch is three-pole 
on a tthree-wire cabinet). The two 
outer legs now pass up by two wires to 
the left, to and through the series coil 
in meter, by two wires at right. haek 
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to the circuit fuses at iower part of 
panel. The neutral wire after passing 
through main switch goes directly to 
circuit fuses at bottom of panel. A 
potential tap is, however, taken from 
this neutral and run to the meter for 
the potential coil. This potential tap 
is the middle wire of the three wires 
to the left—the outer two of these three 
are the series wires referred to above. 
The current is turned on from the 
outside by means of the main switch 
which protrudes through the trim. 
Should a branch circuit fuse blow, the 
customer renews it himself by opening 
the lower door. One set of fuses is fur- 
nished with every safety cabinet. 


New Electric Lighting and Ignition 
System for Automobiles. 

The Matchless electric lighting and 
ignition system for automobiles and 
motor boats, manufactured by the Es- 
terline Company, LaFayette, Ind., pos- 
sesses some very unique features, and 
the makers claim for it advantages 
which they state are not found in any 
other electric lighting system. 


MATCHLESS CONTROLLER. 


The equipment comprises a positively 
driven, magneto-type direct - current 
generator, a storage battery and an 
automatic, self-closing, low-voltage 
release, overload, reverse-current CoD- 
troller. The generator is made to con- 
nect directly to the pump shaft in the 
same manner as an ignition magneto, 
without the use of a speed governor or 
speed-controlling device. It is supplied 
with complete ignition equipment, 
which can be omitted if desired, 80 
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that the ignition magneto can be re- 


tained or dispensed with, as the user 


may desire. If desired, the generator 
may be driven by gears or a silent 


chain, in case the ignition equipment is 


not used. 

The makers state that a generator 
with permanent magnet fields is used 
for the following reasons: (1) A per- 
manent-magnet generator will always 
‘‘pick up’’ or begin to generate current 
when brought up to speed. (2) The 
polarity of a permanent-magnet ma- 
chine can not become reversed. (3) 
The voltage of a magneto-type machine 
is only directly proportional to the 
speed, while in the electromagnetic- 
type generator the voltage is approxi- 
mately proportional to the square of the 
speed, so that the voltage of the per- 
manent-magnet machine varies less as 
the speed is changed. (4) Permanent 
magnet fields consume no energy and 
generate no heat, thereby adding to the 
efficiency of the generator, and at the 
same time reducing its operating tem- 


GENERATOR. 


perature, rendering it less likely to 
burn out. The generator is entirely in- 
closed, making it dust and moisture 
proof and no cooling openings are re- 
quired. 

The use of a machine without the 
usual speed-controlling devices, it is 
claimed, adds greatly to the reliability 
of the system, and the driving of the 
generator at a speed at all times in 
direct proportion to engine speed en- 
ables the makers to combine the light- 
ing and igniting equipment in one out- 
fit. l 

In this system, the charging current 
is regulated and the absence of all me- 
chanical speed control or electrical 
voltage-regulating devices makes the 
equipment extremely simple and very 
reliable in operation. 

The use of a permanent-magnet gen- 
erator is made possible by the unique 
electric controller which comprises a 
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part of the Matchless system. The con- 
troller has four distinct functions, as 
follows: (1) to connect the battery to 
the generator when the voltage of the 
generator has reached the point where 
it will charge the battery; (2) to limit 
the current through the battery to the 
normal charging rate, when the gen- 
erator is running at high speed; (3) to 
disconnect the battery from the gen- 
erator whenever the voltage of the gen- 
erator is less than that of the battery ; 
and (4) to prevent the connection of 
the battery to the generator when the 
car is driven backwards. 

The controller consists essentially of 


x 


INTERIOR OF CONTROLLER. 


a die-cast metal case, over which is 
placed a permanent magnet, with pole 
pleces projecting into the case; a pair 
of coils surrounding the pole pieces, but 
capable of motion relatively to the 
pole pieces; a cover plate, which seals 
the case tightly, rendering it dust and 
moisture proof. 

The force moving the coils is ob- 
tained by the reaction between the field 
of the magnet and the current in coils 
surrounding the projecting pole pieces. 
The use of a permanent magnet in the 
controller has two great advantages 
over an electromagnet; the direction 
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of motion depends wholly upon the di- 
rection of the current, since'a perma- 
nent magnet can not become reversed, 
and no current is required to set up 
the magnetic field. 

All of the moving parts of the con- 
troller are mounted on phosphor-bronze 
leaf springs, 0.5 inch wide, set rigidly 
in an insulating block. The operation 
of the controller is such that all elec- 
trical circuits are opened and closed 
at the instant the current is zero; that 
is to say, no currents whatever are 
broken, there is no sparking or burning 
of the brush contacts. 

With the car at rest or running at 
slow speed, the connection between the 
battery and the generator is open, but 
when the voltage of the generator be- 
comes sufficient to charge the battery, 
the circuit between the battery and the 
generator is closed. Should the speed 
continue to increase, as soon as the 
charging current reaches the normal 
charging rate of the battery, one of the 
coils comes into action and prevents 
the current from exceeding the normal 
charging rate. 

The space occupied by the control- 
ler on the dash is 2.5 inches by 6 
inches, and it extends only 1.5 inches 
from the dash; the weight complete 
is 2.5 pounds. The case is water- 
proof, dust-proof and ornamental 
in appearance. It is’ made entirely 
of metal and is, therefore, not 
affected by heat, cold or moisture. Only 
two holes are required in the dash and 
these are covered by the controller. 
There are no separately mounted part . 
whatever. 

The cover plate forms the switch 
dial; a four - point, back - connected 
switch is used, with the stem extend- 
ing through the front of the controller 
case. There are four positions of the 
switch : lights off for day running; side 


-and tail lamps for city streets and use 


while the car is standing at night; head 
and tail lights for touring and all lights 
on. 

All wiring is on the engine side of 
the dash, where it is not exposed to 
view. Openings are provided in the 
front of the controller for plug connec- 
tions to an exploring lamp for use in lo- 
cating trouble, filling gasoline tank, ete. 

The generators are made in two 
sizes; the smaller size has a capacity of 
7.5 amperes continuously at six volts, 
and is intended for use on smaller cars 
and boats. The larger machine has 2 
continuous capacity of 12.5 ampercs at 
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six volts and is designed for large cars, 
commercial vehicles and large boats. 

The shaft is particularly heavy and 
rigid; the laminations of high-grade 
sheet steel are keyed to the shaft and 
the windings are imbedded in slots in 
the core. The generator is made of 
sufficient capacity to carry its rated 
current without overheating and with- 
out the necessity of drawing in air and 
dust from the outside in order to keep 
it cool. It is geared or connected di- 
rectly to the engine shaft or an inter- 
mediate shaft without any clutches, 
brakes or speed-controlling devices, 

The commutator is made of many 
segments of hard, wear-resisting ma- 
terial of good conductivity, and has a 
long life. The permanent magnets are 
made of the very best grade of tung- 
sten steel, carefully treated and guar- 
anteed not to deteriorate. 

An inclosed junction box is supplied 
with each equipment. This box is of 
sheet metal, with a removable cover, 
and contains a small insulated panel 
board, with provision for the necessary 
fuses for each circuit, and connections 
for all wires. It is stated that this 
junction box greatly facilitates the wir- 
ing of the car and gives an orderly ar- 
rangement to the circuits. The points 
for connection in the box and the wires 
leading in are labeled so that an inex- 
perienced person can connect up the 
system. 

An eighty-ampere-hour battery is 
used with the small size and a 100-am- 
pere-hour battery with the large size, 
and on account of the fact that it is im- 

Wwossible to overcharge the battery with 
this system, any first-class storage bat- 
tery can be used. 

The equipment has been subjected to 
the most severe trials, both in the lab- 
oratory and in actual service, and is of- 
fered as a lighting equipment which, 
in point of durability, simplicity and 
reliability, is equal to the automobile 
itself. The controlling device is the in- 
vention of Albert E. Berdon and the 
controller and the generator were de- 
signed by Mr. Berdon and J. W. Es- 
terline, 

——_s»--e___- 
Telephone Train Dispatching. 

TheQueen & Crescent System has com- 
pleted the construction of a telephone 
train-dispatching circuit paralleled by 
a local-message telephone circuit on the 
second district of the Cincinnati, New 
Orleans & Texas Pacfic Railway which 


extends from Danville, Ky., to Oakdale, 
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Tenn., a distance of 134 miles. Al- 
though most of this division is double- 
tracked, traffic is very heavy and the 
train-dispatching circuit is an unusual- 
ly busy one. Gill selectors are used in 
this installation. 
—— e 
A New Line of Convertible Switch- 
boards. 

The Western Electrice Company has 
just placed on the market a new line 
of telephone switchboards, which will 
fill a long-felt want among small tele- 
phone companies. This type, known as 
the magneto convertible non-multiple 
switchboard, is so designed that it can 
be used originally for magneto service 
and then converted at will for central- 
battery operation. 

These convertible switchboards are 
recommended for use in new exchanges 
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CONVERTIBLE TELEPHONE SWITCH- 
BOARD, 

where the present conditions call for 
magneto service, but where central-bat- 
tery service will eventually be used. 
Their use makes possible the greatest 
economy right at the start when mag- 
neto service is required. Later when 
it becomes more economical to operate 
the exchange on a central-battery ba- 
sis the common-battery lines can be 
added as needed, and the switchboard 
will operate just as economically as a 
central-battery equipment. Oftentimes 
it is advantageous to make this change 
from magneto to central battery grad- 
ually. This convertible switchboard al- 
lows both kinds of service at the same 
time. 

The magneto exchange requiring ad- 
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ditional lines to take care of its grow- 
ing business until the time when it will 
find central-battery operation more 
economical, will find these convertible 
switchboards money-savers. One or 
more sections equipped for magneto 
service can be installed, and when the 
time comes for changing to central-bat- 
tery operation the transition can be 
made without any. loss of equipment. 

These switchboards are made in two 
sizes, the No. 1256, having a capacity 
of 330 magneto or common-battery 
lines, thirty pairs of cords and thirty 
transfer circuits, and the No. 1246, hav- 
ing a capacity of 165 magneto or com- 
mon-battery lines, fifteen pairs of cords 
and fifteen transfer circuits. They are 
so designed and constructed that any 
number of sections can be readily lined 
up together, so as to make a switch- 
board .with several positions without 
making a single change in the wood- 
work of the cabinet, and the sections 
when so arranged present the appear- 
ance of one continuous cabinet. 

An important feature of these switch- 
boards is the cord circuits. These cir- 
cuits are extremely flexible, for, with- 
out disturbing the wiring of the board 
and adding but a few pieces of appara- 
tus five different combinations can be 
made, as follows: (1) straight mag- 
neto (without condensers), (2) mag- 
neto with ‘‘non-hang-up’’ feature; (3) 
combination cord circuit capable of 
connecting two magneto lines or one 
magneto line and one central-battery 
hie; (4) special combination cord cir- 
cult, capable of connecting two central- 
battery lines, one magneto line and one 
central-battery line; (5) universal cord 
circuit, capable of connecting two mag- 
neto lines, two central-battery lines or 
one magneto and one central-battery 
line; and (6) straight central, capable 
of connecting two central-battery lines. 

Any of these changes can be made 
easily and quickly. For example, the 
addition of the converting relay, which 
changes the cord circuit from magneto 
to common-battery operation, is made 
by simply cutting the loop wires back 
of the switchboard and soldering the re- 
lay. 

The well known combined jack and 
signal, used in this company’s No. 1800- 
type switchboard, is used in this board, 
and most of the apparatus used is stand- 
ard, having been employed in many of 
the company’s switchboard circuits for 
years. 
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Gas-Electric Car for Buffalo, Rochester 
& Pittsburg Railway. 

The General Electric Company has 
just delivered a gas-electric car to the 
Buffalo, Rochester & Pittsburg Rail- 
way. On April 18 the car proceeded 
to its destination over the lines of the 
New York Central ‘Railroad with a 
party of officials of the railroad and 
General Electric Company aboard. Due 
to the absence of smoke, cinders and 
gas, the passengers enjoy the advan- 
tages of electric railway travel in addi- 
tion to the comforts of Pullman serv- 
ice. 

This type of car is admirably adapted 
for use on branch lines which at pres- 
ent may be operated at a loss by steam 
and where the amount of traffic does 
not warrant electrification, and its use 
on such lines will invariably reduce op- 
erating expenses and increase traffic. 

The car is 66 feet long, 14 feet high 
and has a seating capacity of forty-nine 
in the passenger compartment and 
twenty in the smoking compartment, 
with two pasengers per seat. The seats 
are sufficiently wide to accommodate 
three persons, so, if desired, the passen- 
ger compartment will accommodate 
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rect mechanical gearing or connection 
between the engine and the wheels. The 
engine is direct coupled to an electric 
generator, forming a compact power 
plant located in the engine compart- 


ment. The electric power thus generat- 


INTERIOR OF CAR. 


ed is applied to standard railway mo- 
tors, mounted upon the axles. The car 
is operated by means of a suitable con- 
troller in a manner similar to ordinary 
electric trolley cars. A 100-gallon stor- 
age tank supplies sufficient gasoline to 
carry the car over 200 miles. 

The car is provided with automatic 
and straight air-brake equipments and 


GAS-ELECTRIC UNIT FOR RAILWAY CAR. 


sixty-nine and the smoking compart- 
ment twenty-eight. 

The General Electric car derives its 
power from a gasoline engine and trans- 
mits it to the wheels by means of an 
electric drive, thus avoiding any di- 


auxiliary hand brake for use in case 
of emergencies. It is also equipped 
with standard automatic air signals. 
All members of the party mentioned 
above were greatly pleased with the 
performance of the car, which made the 
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trip of 244 miles from Schenectady to 
Rochester via the Auburn division on 
time at every point and without delay 
of any kind. The smoothness of opera- 
tion and ease of control were subjects 
of most favorable comment, and the 
speed attained on the heavy grades of 
the Auburn road were highly satisfac- 
tory. 

e 
Ampere-hour Meters for Electric 
Vehicles. 

In a paper bearing this title, pre- 
sented before the Electric Vehicle As- 
socation of America on April 25, R. C. 
Lanphier described the ampere-hour 
meter as used on electric vehicles and 
pointed out its advantages. While an 
ammeter and voltmeter show the in- 
stantaneous conditions, they do not in- 
dicate the state of charge as is done 
by the ampere-hour meter. The lat- 
ter may be arranged with a differen- 
tial shunt, so as to record faster on 
discharge than on charge. The ratio 
of the two rates can be adjusted to 
suit the ampere-hour efficiency of the 
battery. The meter will then run just 
as far back on charge as it runs for- 
ward on discharge, and its condition 
with respect to charge is evident at all 
times. The meter can be arranged to 
automatically control a circuit-breaker 
in the charging circuit, and thus stop 
the charging current when the battery 
has received the proper charge. 
Meters can also be arranged for total- 
izing the charge or discharge. Such 
meters record only when the current 
passes in one predetermined direction. 
Recently a type of meter has been de- 
signed in which the charge and dis- 
charge are recorded separately on two 
sets of dials. The two records may be 
made to show kilowatt-hours input 

and ampere-hours output. 
—— ee 


Tests of Enamel Magnet Wire. 

The Feval Enamel Insulated Wire 
Company, 124 North Curtis Street, 
Chicago, Ill., is publishing, in its Bul- 
letin No. 21, the results of tests on 
Feval enameled magnet wire conducted 
by the Armour Institute of Technology. 

From these tests the company derives 
the following conclusions: Enamel in- 
sulation has a higher dielectric strength 
than silk or cotton insulation; will 
withstand more heat without deterior- 
ation; occupies less space than single 
silk insulation and weighs less than 
fabric insulation. 
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Central Vermont Uses Telephones for 
Train Dispatching. 

The Central Vermont Railway has in- 
stalled a system of train-dispatching 
telephones between St. Albans and 
Windsor, with a branch from Montpe- 
lier Junction to Williamstown, a dis- 
tance of 150 miles. Heavy copper wire, 
weighing 210 pounds per mile, with 
transpositions at one-quarter-mile inter- 
vals, is used. 

At each of the thirty-eight way sta- 
tions on this division selectors and tele- 
phone sets have been installed. The 
Van Akin telephone arm is used by the 
way-station operators, and the selector, 
arresters, protectors, knife switches and 
battery box have been mounted upon a 
board. 

At the dispatcher’s office also, the ter- 
minal equipment is mounted on a single 
board, which is hinged for convenience 
in maintenance work. This apparatus 
includes retardation coils and conden- 
sers, switches, protectors, a telegraph 
relay, by means of which direct-current 
impulses are sent out on the line, and 
keys for cutting off telephones loops 
around the St. Albans office. A head 
receiver and chest transmitter complete 
the telephone equipment in the dis- 
patcher’s office. All of the equipment 
used on this road was ordered from the 
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moderate size, and during this period 
it only came into operation twice 
through ordinary natural breakdown 
causes. With these two exceptions, it 


was not found to constitute any hin- . 


drance to the working of the mine. 
— eoe 
The Maytag Electric Washer. 

A washing machine, which the mak- 
ers claim will fulfill successfully all 
of the requirements of a power wash- 
ing machine, is being placed on the 
market by the Maytag Company, New- 
ton, Ia. One of the principal features 
of this machine is its single operating 
lever, which controls the washer and 
ringer, starting, stopping, or reversing, 


LK) 
ak 
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Western Electric Company and was in- g% 


stalled under the direction of M. Ma- 
giff, superintendent of telegraph. 


0 
A New Leakage Detector. 


The Winhey leakage detector has 
been designed to instantaneously cut 
off the supply of current to mining ap- 
paratus, when an appreciable leak to 
ground occurs. It operates with such 
a degree of sensitiveness as to isolate 
entirely an installation the instant that 
a fault takes place, and before a suf- 
ficient leak can be maintained long 
enough to cause any danger of acci- 
dents through shock or fire. With an 
instrument of this description the limit 
of leakage is so small that it might be 
supposed that its use would be practi- 
cally impossible in connection with 
colliery installations, and would cause 
constant stoppages due to the supply 
being interrupted from slight leakage; 
but it has been proved that if a reason- 
able amount of care is exercised, such 
is not the case. One of these instru- 
ments has been subjected to an ex- 
haustive trial, extending over twelve 
months, on a colliery installation of 


ip 
MAYTAG WASHER. 


as the case may be, without the con- 
fusion of separate levers. 

The general design of the Maytag 
Washer is very simple. As may be seen 
in the illustration, a vertical steel shaft, 
carrying a bevel gear at the lower end 
and a disk carrying a crank pin at its 
upper end, is mounted on the side of 
the tub. At the lower end of the shaft 
and just under the bevel gear is mount- 
ed a horizontal steel shaft carrying two 
bevel pinions which mesh with the bev- 
el gear on opposite sides. On the outer 
end of this shaft is fastened the driving 
pulley and on the smaller shaft, be- 
tween the two pinions, is placed a slid- 
ing clutch. When this clutch is moved 
so as to engage with either of the pin- 
ions the machine starts and when the 
clutch is shifted to engage with the op- 


Vol. 58—No. 18 


posite pinion the machine is reversed. 

On the opposite side of the tub is 
mounted a vertical rod having a han- 
dle on the upper end and its lower end 
attached to a rod running underneath 
the tub and fastened to the clutch. This 
handle controls the operation of both 
washer and wringer. 

The Maytag Washer consists of a 
tub of southern cypress and a dolly of 
hard maple which adjusts itself up or 
down according to the amount of 
clothes being washed. The dolly is 
driven by a cog wheel meshing with a 
rack bar which receives its to and fro 
motion by having one end fastened to 
the rotating disk pin. 

—e e 


World’s Largest Arc-Lamp Order. 

The Union Gas & Electric Company, 
of Cincinnati, has just placed with the 
General Electric Company, at Sehen- 
ectady, N. Y., the largest single order 
for arc lamps ever received by a man- 
ufacturer. This order calls for 6,000 of 
the company’s latest type of series lu- 
minous arc lamps, together with a com- 
plete mercury -arc - rectifier station 
equipment of 9,000 lamps capacity. 

This order, twice as large as any ` 
previous lamp order, and reaching a 
total value close to half a million dol- 
lars, is highly significant of the rapidly 
increasing popularity of this type of 
lamp. And, when the six thousand new 
lamps are installed in Cincinnati, that 
city will rank.with Boston, St. Louis, 
Toledo, Montreal and Baltimore, which 
use the same type of lamps. 

— eee 
Money Saved by Smoke-Consuming 
Stokers. 

The Waverly Company, of Indian- 

apolis, which manufactures the Wav- 
erly electric car, made an interesting 
trial of a smoke consumer which shows 
something of the practical economies 
obtainable through the automatic sto- 
ker. It is now five years since tthe 
stokers were installed, and through 
this improvement a total of about $7.00 
per day has been saved. 
- A comparison of the smoke at va- 
rious times showed that before the in- 
stallation was made twenty-eight per 
cent of the time there was black smoke, 
forty-six per cent dense or worse, and 
sixty-three per cent gray or worse. At 
the present time there is no black 
smoke, one-half of one per cent of 
dense and only ten per cent of gray. 
Jones underfeed stokers are used. 
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Current Electrical N ews 


given to the Stover Electric Light Company, which will give night 
and day service to the village. 
INDEPENDENCE, IOWA.—Work has been started on the in- 
stallation of electroliers on Main Street. C. 
SEATTLE, WASH.—The city is planning the erection of a 32,- 
000-horsepower plant on the White River. C. 


COMMISSION NEWS FROM NEW YORK. 


(Special Correspondence.) 


Beginning June 1, the New York Edison Company will put into 
effect a reduction in the price of tungsten electric lamps according 
to a new tariff just filed with the Public Service Commission. This 
will be the third reduction in the price since these lamps were in- 
troduced in the early part of 1908. 

The forty-watt tungsten lamps, after June 1, will be sold to 
customers entitled to free renewals at thirty-seven cents each, the 
sixty-watt lamps at fifty cents each and the 100-watt lamps at 
sixty cents each. In 1908 the prices of these lamps to free renewal 
customers were respectively $1.00 for the forty-watt lamps, $1.25 
for the sixty-watt lamps and $1.50 for the 100-watt lamps. Accord- 
ing to the tariff now in force the forty-watt lamps are sold to free 
renewal customers at forty cents, the sixty-watt lamps at fifty-two 
cents and the 100-watt lamps at sixty-two cents. 

According to a statement made by John W. Lieb, Jr., associate 
general manager of the New York Edison Company, the company 
has under consideration a general revision of its rate schedules. 
This is something which the Public Service Commission has been 
trying to bring about for some time. Commissioner Milo R. Malt- 
bie during the last two years has conducted a general investigation 
into the rates and contracts for the supply of electric current in 
the city and has been urging upon the representatives of the com- 
pany a reduction and general rearrangement of rates. Mr. Lieb’s 
statement was made at a recent hearing before Commissioner Malt- 
bie in the case of the Long Acre Electric Light & Power Company, 
which is applying for permission to issue additional stock and bonds. 

On Monday the Commission heard at Albany the complaint of 
the Postal Telegraph Company against the Western Union Telegraph 
Company as to alleged discrimination in the charge for words in- 
serted on telegrams which the Postal Company is required to deliver 
the Western Union Company in order to make final delivery 
where the complaining company has no office. The Commission 
also gave a hearing upon the application of the Empire Gas & Elec- 


tric Company for authority to issue $900,000 in common capital stock 


and $2,400,000 in five-per-cent first and refunding thirty-year gold 
bonds to be secured by a first and refunding mortgage for $5,000,000. 
The Empire Gas & Electric Company is a new corporation which 
proposes to acquire all of the stock of and merge into itself the Inter- 
urban Gas Company of Geneva, including the Geneva Gas Com- 
pany and the Seneca Falls & Waterloo Gas Company, the Auburn 
Light, Heat & Power Company, the Auburn Gas Company, the 
Citizens Light & Power Company, and the Auburn Subway & Elec- 
tric Company. All of these companies are engaged in the business 
of supplying gas in one or more of the cities of Geneva and Au- 
burn, the villages of Waterloo, Seneca Falls and Cayuga, and in- 
termediate towns. 

In response to an inquiry as to the precise attituae of the Brook- 
lyn Rapid Transit Company toward the matter of extensions Presi- 
dent Williams said that the company had offered to operate any or 
all extensions which the city might build now or in the future. It 
did not assume, however, to determine which of these extensions 
should be given the preference, leaving that question to be deter- 
mined by the city; but the company’s own conviction is, that inas- 
much as it will probably take four years to construct the trunk line 
Subway, and less than two years to construct elevated extensions, 
it will be possible, if the city is so disposed, to have all these 
extensions ready for operation by the time the trunk line subway 
is completed. The Public Service Commission, First District, ob- 
serves that the statement made by Colonel Williams of the Brook- 
lyn Rapid Transit Company covers only operation of extensions, 
and does not contain any promise in reference to constructing 
these extesions. The statement issued by Colonel Williams shows 
that the company is willing to operate these lines if the city will 
build them, and in that case it is presumed that the company 
would wish to have special terms agreed upon for such operation, 
so as to provide against loss until the localities become more 


densely settled. 
LIGHTING AND POWER. 


(Special Correspondence.) 

MASON CITY, JOWA.—Six blocks of electroliers will be in- 
stalled this summer. C. 

CUSTER, IOWA.—A stock company has been organized here to 
install an electric light plant. 

CRYSTAL FALLS, MICH.—The city is planning the construc- 
tion of an electric light plant. C. 

ST. VINCENT, MINN.—It is proposed to raise $4,000 with which 
to put in an electric light plant. C. 

eee CITY, MO.—A twenty-year franchise has been 


TULIA, TEX.—This city has voted electric light bonds an@ 
waterworks bonds to the amount of $25,000. P. 

ALVIN, TEX.—The Alvin Ice, Light & Power Company oo 
been incorporated with a capital stock of $15,000. 

FOND DU LAC, WIS.—The Business Men’s Meee: is 
planning the installation of a system of ornamental lighting. C. 

DORRIS, CAL.—The Siskiyou Light & Power Company has 
applied for a franchise to furnish this city with electric light. A. 

SCRANTON, PA.—An ordinance was recently passed provid- 
ing for the installation of eighty-six arc lamps in various parts of 
the city. 

RALEIGH, N. C.—The North-State Hydroelectric Company, 
with a capital stock of $300,000, recently filed papers of incor- 
poration. 

SUN PRAIRIE, WIS.—A vote will be taken May 9 on issuing 
bonds for $9,000 to the state for the installation of an electric 
light plant. C. 

VILLISCA, IOWA.—Plans are being made for the lighting of 
this city from the power plant at Clarinda. Another scheme includes 
the construction of a local plant. 

MOBRIDGE, IOWA.—A franchise has been granted to the Mo- 
bridge Electric Light, Power & Heating Company to install an elec- 
tric light plant and work will be started at once. 

TROUP, TEX.—The local electric light and power plant has 
been purchased by R. C. Shumate of Zephyr from Clark Finch. Mr. 
Shumate will make improvements and extensions. D. 

CLAREMONT, CAL.—The Pacific Light & Power Corporation 
has been granted a fifty-year franchise for lighting Mills Avenue 
from North First Street to the north city limits. 

COLEMAN, TEX.—The Briggs-Weaver Machinery Company of 
Dallas has been awarded the contract for the construction of the 
new electric-light station here. The building will be of concrete. 

WINONA, MINN.—The Minnesota-Wisconsin Power Company, 
which plans to secure control of a number of power plants in 
Minnesota, has applied for a epauchiee to string wires for power 
purposes only. C. 

MENASHA, WIS.—The sonnei is considering the installation 
of two Deisel engines of 225 horsepower. An addition will be made 
to the power house at an estimated cost of $30,000 for which it is 
proposed to issue bonds. C. 

IMBODEN, ARK.—The Imboden light and power plant has been 
sold by the People’s Bank to George Dutton, a machinist of this 
city, who has assumed management of the plant. Iniprovements 
and extensions are to be made. 

NEWPORT NEWS, VA.—The ordinance asking for an election 
on a bond issue of $150,000 for the erection of a municipal lighting 
plant here has been signed by the mayor. The election probably 
will not be held before September. 

TROY, ALA.—A $50.000 electric light plant is to be erected by 
the Standard Chemical & Oil Company and the company will uge 
motor-driven machinery in its works. The change was made neces- 
sary by the great growth of business. 

MIDDLETOWN, O.—The Middletown Gas & Electric Light 
Company has absorbed the plant and holdings of the Middletown 
Lighting Company. The sale was made in consideration of $150,- 
000 and the transfer took place May 1. 

ALBION, ILL.—The Albion Electric Light & Gas Company has 
been incorporated with capital stock of $20,000 to maintain an 
electric lighting system and gas plant. The incorporators are 
W. H. Broadman, H. M. Knipe and W. A. Achock. Z. 

FORT STOCKTON, TEX.—The City Council] has granted W. FP. 
Zarbach and Charles A. Shroff, of Cleveland, Ohio, a ten-vear fran- 
chise to operate an electric light and ice plant. The franchise calls 
for work to commence immediately, a $20,000 plant to be in- 
stalled. D. 
EUREKA, CAL.—The holdings of the Arcata Lighting Com- 
pany have been taken over by the Western States Gas & Electric 
Company. The purchasing company announces that there will be 
no material change in the system or policy of the business as 
operated by the Arcata Company. A. 

CHICO, CAL.—A conduit system is soon to be installed in the 
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business section of this city, for the power, light, telephone and 
telegraph wires. The Pacific Gas & Electric Company and the 
Sacramento Valley Power Company announce that they will begin 
work on the new system in a short time. A 


MORRIS, MINN.—S. Stewart is planning the installation of a 
200-horsepower engine, new dynamo and other improvements at 
the electric light plant. 


WALLA WALLA, WASH.—The Pacific Light & Power Com- 
pany announces that it will soon begin the construction of a trans- 
mission line from this city to Dayton, by way of Dixie, Prescott and 
Waitsburg. The line will cost about $50,000. A 


QUINCY, CAL.—Harold R. Ebright, of San Francisco, has 
deeded to the Ora Water, Light & Power Company water rights 
aggregating 60,000 inches of the water of four creeks flowing into 
the North Fork of the Feather River. A power house is to be con- 
structed on the bank of the Feather River, near the mouth of 
Yellow Creek. A 


CAMDEN, O.—The Camden Electric Light & Milling Company 
is planning to supply College Corner with power, building a new 
line for the purpose. The company already has a plant at Coke 
Otto and will build another at Woodsdale, and expects to supply 
Seven Mile, Somerville, Camden, Trenton, Morning Sun and other 
towns with electric power. 


MEDINA, N. Y.—The A. L. Swett Electric Light & Power Com- 
pany, which supplies current to Medina, Middleport, Gasport, 
Albion and Brockport, has made a proposition to the village trus- 
tees of Holley to take over the municipal plant of that town for 
the sum of $10,000. In addition it will light the clock tower and 
also furnish the village hall with light. 


FREMONT, O.—An electric line is being promoted from this 
city to Port Clinton, a distance of eighteen miles, furnishing an out- 
let to the lake and fruit growing country. The same line has been 
projected by the Toledo, Port Clinton & Lakeside Railway and 
others, but for some reason has never been built. F. D. Carpenter 
and J. D. McDonald are now back of the movement. H. 


DEL RIO, TEX.—The preliminary surveys for an extensive 
system of irrigation and a large hydroelectric plant that are to be 
established on the Pecos and Devil’s Rivers in the Del Rio section 
by a syndicate in which ex-Goyernor David R. Francis of St. Louis, 
Mo., is largely interested are now being made. 
that more than $5,000,000 will be invested in the enterprise. D. 


GALVESTON, TEX.—The Federal Government, through Major 
C. P. Howell, United States engineer in charge of the Galveston 
district, has let the contract for laying the telephone and electric- 
light and power cables and an eight-inch water main on the dike 
from a point opposite Fourteenth Street to the site of the govern- 
ment immigrant station to C. K. Spalding and Thad. Parsons. D. 


ALTUS, OKLA.—The Southern Electric Company of Altus, 
Okla., has recently been granted a charter. This company is 
incorporated for $10,000; capital fully paid up, and will at once 
engage in the electrical construction business. The chief offices 
of the company will be at Altus, where all of the incorporators 
live. The men back of the organization are M. E. Woolridge, W. R. 
Kimberlin, and E. E. Traweelmall. 


SAN FRANCISCO, CAL.—The Massie Company announces 
that it will soon begin the construction of two new power sta- 
tions, one to be located at San Diego and the other at Balboa, Cal. 
When these plants are completed, the company will be able to 
handle the business of all the steamers on this coast, carrying 
the Massie wireless. An auxiliary plant has been located on the 
roof of the Phelan Building in this city. A. 


FOXBORO, MASS.—The South Eastern Massachusetts Elec- 
tric Company has been incorporated with a capital of $150,000 for 
the purpose of generating, purchasing and selling electricity for 
light, heat and power. The incorporators are: Philip Cabot, of 
Boston: Frank H. Coyne, of Foxboro; and Charles S. Davis, of Bos- 
ton. It is the purpose of the company to purchase and develop 
existing plants now in the counties of Norfolk, Bristol and Ply- 
mouth. 

AUSTIN, TEX.—The J. T. Cogan Company of New York has 
submitted to the City Council a proposition to rebuild the dam 
across the Colorado River and install a hydroelectric plant here. 
It purposes to replace the dam and hydroelectric piant at a cost of 
$1,000,000, which shall be paid by the city at the rate of $50,000 
per annum from the earnings of the waterworks and electric plant 
and power departments. This proposition and others will be re- 
ferred to the pepole at arn election that will be called in the near 
future. D. 

OAKLAND. CAL.—Plans for improvements to the electric light- 
ing system of the Oakland Gas. Light & Heat Company have been 
practically completed. The plant of the company is said to have 
been inadequate to its requirements for some time, and a contract 
was recently closed for the installation of a turbine generator of 
16,000-kilowatt capacity. This will require about 10.000-horsepower 
additional boiler capacity. and the improvements, when completed, 
will practically double the present plant. It is expected that the 
new equipment will be operating by November, and in the mean- 
time a material extension of the distributing system will be made, 
the wires being placed underground in the central part of the 
city. A. 
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It is announced. 
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ELECTRIC RAILWAYS. 


(Special Correspondence.) 


IOWA CITY, IOWA.—The Iowa City Railway Company has 
commenced the construction of a line to the city park. C. 


BREMERTON, WASH.—The construction of an electric inter- 
urban line to the Grays Harbor country is being agitated. C. 


CORVALLIS, WASH.—The Albany Interurban Railway Com- 
pany has been granted a franchise to operate a street railway in 
this city. À. 


HELENA, MONT.—The Helena Light & Railway Company 
will issue bonds for $100,000 for the construction of a double track 
to the state fair grounds. C 


ST. PAUL.—The St. Paul Southern Electric Railway Company 
has secured practically all the franchises and rights of way for 
the line which it proposes to build within the next two years. C. 


SACRAMENTO, CAL.—The Pacific Gas & Electric Company has 
applied for a franchise for a street railway line on Thirteenth 
Street from K to I Streets, on I from Sixteenth to Twenty-first 
and on Twenty-First to P Streets. 


OMAHA, NEB.—The Nebraska Transportation Company let 
the contract to the Baker Construction Company, Omaha, for 284 
miles of interurban lines to Sioux City, Iowa; Elk City, Decatur, 
Norfolk and other towns in Nebraska. C 


CHEHALIS, WASH.—The Twin City Light & Traction Com- 
pany has been granted a light and power franchise in this city. 
Work will commence this month on the new $75,000 power house 
of the company to be installed on Coal Creek. A. 


ST. MARYS, O.—The Western Ohio Traction Company h 
closed a fourteen year lease on commodious quarters in the Palm 
Hotel block to be used as a ticket office and station for the Pa- 
cific Express Company. Removal will be made to the new rooms in 
a very short time. H. 


DALLAS, TEX.—The East Texas Traction Company is prepar- 
ing to construct an interurban electric railway between Dallas and 
Terrell, Texas, a distance of about thirty miles: The proposed 
road will traverse a populous section. C. L. Wakefield is at the 


‘head of the project. D. 


VINCENNES, IND.—The Vincennes North and South Traction 
Company has filed articles of incorporation capitalized at $100,000. 
The company proposes to build an interurban electric line to con- 
nect Vincennes and Sullivan and intermediate towns in Knox and 
Sullivan counties. J. M. House, B. M. Willoughby and E. D. Log 
don, directors. S. 


PALESTINE, TEX.—Ralph E. Hoskat, of Dayton, and asso- 
ciates are promoting the construction of a system of electric 
street railway here. They have submitted a propostion to the 
people of the town agreeing to construct the system if they are 
given a bonus of $30,000. The proposition is now being considered 
by a committee of citizens. D. 


WASHINGTON, IND.—Perry township, Martin county, has vot- 
ed a one-percent subsidy tax in aid of the construction of the 
Washington and Eastern Traction Company’s line between Vin- 
cennes and Washington. Four other townships will likewise vote 
on the subsidy proposition in a few days. The amount of the 
subsidy asked aggregates $180,000. S. 


FORT DODGE, IOWA.—The construction of an interurban line 
to Gilmore City and possibly Spirit Lake is being discussed. Plans, 
in which E. T. Meredith, Geis Botsford, J. R. Martin and others of 
Des Moines are interested, are under way for the construction of 
a hydroelectric plant. ten miles below here, of 4,000 to 6,000 horse- 
power, to cost approximately $612,000. C 


REDWOOD CITY, CAL.—The Redwood City Railway Company 
has been incorporated by Geo. A. Merrill, Geo. W. Lovie, V. V. 
Greco, W. J. Drew and C. F. Morrison, with a capital stock of $125. 
000. The new company proposes to operate a railroad from a point 
half a mile south of the county courthouse northeasterly to a point 
on San Francisco Bay, a distance of five miles. A. 


SOUTH BETHLEHEM, PA.—The Hallertown & Richlandtown 
Electric Railway Company, capital, $36,000, recently applied for a 
charter. The road will be six miles in length, extending from the 
terminus of the Lehigh Valley Transit road at Hallertown. through 
Leithsville, Passer and Richlandtown. The incorporators are Justice 
A. R. Trumbauer, Benjamin Huttel, Jacob Apple and Eugene Leith. 


PIERRE, S. D.—Articles of incorporation have been filed for 
the Sioux Falls and Southern Minnesota Traction Company, with 
a capital of $300,000. and headquarters at Pierre. The company 18 
incorporated by L. B. Wyckoff of Syracuse, N. Y.; J. J. Davenport, 
H. W. Knight, Charles S. Sollars of Chicago; G. P. Peterson, Pierre. 
The company proposes to construct an electric line between Sioux 
Falls, S. D., and Albert Lea, Minn. 


WASHINGTON, D. C.—The Washington, Spa Spring & Gretta 
Railway is trying out an Edison storage-battery car having a seat- 
ing capacity of twenty, and capable of running at twenty-five miles 
an hour; a second car of similar construction will be put on by 
June 1; a small charging station has been located at each end of 
the line; the one to be received in June will have a capacity of 


thirty-two persons and will be equipped with four twelve-horsepower 
motors. F. 
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ARLINGTON, VA.—The Arlington Electric Company has been 
chartered with a capital stock of $100,000 for the purpose of extend- 
ing electric lines in Alexandria and Fairfax County; the officers are 
M. E. Church, President and general manager, of Falls Church, Va.; 
E. Wiley Stearns, treasurer, Rosslyn; L. L. Northrop, treasurer, 
Clarendon, at which place the general offices of the company will 
‘be located. The company will furnish power and light through this 
portion of Virginia. F. 

TEXAS CITY, TEX.—The Texas City Transportation Company 
has arranged for the installation of electric carriers in its ware- 
house which is devoted to the New York business at this point. If 
these carriers prove satisfactory it is the intention to equip all 
of the warehouses with them. The carriers are built in section and 
will be so installed that they may be run into cars, expediting the 
loading and unloading. Where ships have side ports the carriers 
can be run into the holds, thus doing away with trucking. The com- 
pany will also equip its pier with electric cranes to handle cotton 

D. 


and miscellaneous freight. 


TELEPHONE AND TELEGRAPH. 
(Special Correspondence.) 

COUNCIL BLUFFS, IOWA.—The Independent Telephone Com- 
pany is enlarging its plant. C. 

TYLER, TEX.—The Talbert Telephone Company has Aai 
incorporated with a capital stock of $25,000. 

WILLMAR, MINN.—A franchise to install a telephone om 
and exchange has been granted to Arthur C. Bowe. C. 

WEVERTS, NEB.—The Farmers Mutual Telephone Company 
has been incorporated with a capital stock of $2,000. P. 

WAUNETA, NEB.—The Wauneta Farmers Telephone Company 
has been incorporated with a capital stock of $24,000. P. 

GLENDIVE, MONT.—The Bell Telephone Company will ex- 
pend $25,000 on improvements for its Judith Basin lines. C. 

EDGAR, WIS.—The Marathon County Telephone Company has 
‘commenced the construction of a line to the towns of Wein and 
Frankfort. C. 

LIBBY, MONT.—Work will be started this year on the con- 
‘struction of a complete telephone system for the Kootenai Na- 
tional Forest, to center here. C. 

CLEARBROOK, MINN.—Erick Lindom and L. Halverson are 
interested in the construction of a telephone line, fifteen miles 
dong, to Neving and other points. C. 

OGDENSBURG, WIS.—The Ogdensburg Telephone Company 
has been incorporated with a capital of $4,000. The incorporators 
are W. G. Lytle, J. C. Johnson and A. E. Freagen. 

SAVANNA, OKLA.—The Savanna Celestine Telephone & Tele- 
graph Company bas been incorporated with a capital of $5.000. 
The incorporators are L. L. Georgia, Frank Savage, W. J. Shephard, 
P. W. Fennell and J. W. Jennings. 

NEW LEBANON, IND.—The New Lebanon Mutual Telephone 
Company has filed articles with the Secretary of State. The cap- 
ital stock is $3,500. The object of the company is to build, equip, 
maintain and operate telephone exchanges, telephone lines and ap- 


pliances in New Lebanon and through Sullivan county. The incor- 
porators are: J. K. Coulson, Arthur Brown, G. D. Schaffer, W. R. 
S. 


Willis and L. C. Baughman. 
ELECTRICAL SECURITIES. 


Wher compared with the same week of previous years the 
trading appears to be rather light, but there has been a marked 
improvement over the previous weeks, and the advance in prices 
has been general. One development of the week is the plan for 
financing the Northwestern Elevated Railroad of Chicago. The 
Scheme involves the issuance of $30,000,000 in three-year notes. 
There has throughout the country been a marked investing move- 
ment which may be considered as a sequence to the general ease 


in money conditions. 
The $12,875,000 five per cent convertible debenture bonds of 


the General Electric Company may be exchanged for stock at par 


on and after June 1 next. 
Chicago Railways earnings for twenty-three days of April 


increased ten per cent and Consolidated Traction earnings increased 
nineteen per cent, making an increase of combined systems eleven 
per cent. Chicago Railways proper has shown well above $50,000 


every Saturday for several weeks. 

J. P. Morgan & Co. have bought $10,000,000 one-year four and 
one-half per cent notes of the Interborough Rapid Transit Company, 
the proceeds of which will be used primarily to take up $4,584,000 

. The remaining 


three-year six per cent notes maturing on May 1 
$5,516,000 will be used to recoup the treasury on account of extra 


ordinary expenditures for equipment and construction paid out of 
current earnings. 

Stone & Webster are offering on behalf of Pacific Coast Power 
Company an additional issue of $772,000 six per cent cumulative 
preferred stock at par. This company is building a hydroelectric 
plant on the White River within twenty miles of Seattle and 
fifteen miles of Tacoma, which it is estimated is capable of an ul- 
timate development of 80,000 horsepower. The first development 
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of approximately 27,000 horsepower, for which there is an imme- 
diate market, should be completed in the fall of 1911. 

The New York Stock Exchange has listed $2,481,000 additional 
Westchester Lighting Company first mortgage five per cent fifty- 
year gold bonds. This makes the total listed and cutstanding $8,- 
397,000 out of $10,000,000 authorized. Of the $2,481,000 bonds, $1,- 
391,000 have been held in the Westchester Lirhting Company treas- 
ury and known as treasury bonds. They had been pledged 4s col- 
lateral for loans made by the Consolidated Gas Company and were 


released by payment of the debt. 
DIVIDENDS. 
American District Telegraph Company, of New York; regular 
quarterly dividend of one per cent payable May 15 to stock of 


record May 1. 
North Shore Electric; quarterly dividend of one per cent, pay- 


able May 1. 
CLOSING BID PRICES FOR ELECTRICAL SECURITIES ON THE LEADING EX- 


CHANGES AS COMPARED WITH THF PREVIOUS WEEK. 


NEW YORK. 
May 1. April 24. 
Alis-Chalmers common 6:55.50 Ss 08s hE ewe eae wae ede as 7% 
Allis-Chalmers preferred ........ ccc cece cece cece eet eeccceenes ory 26 
Amalgamated ‘Copper 66 205355 hs cee tea Stake Geeks ees Sa 63% 61% 
American Telegraph & Cable..........c cc cee eee ec ccc er ececs *80 *80 
American Telegraph & Telephone............... ccc cece eenes 145% 144 
Brooklyn: Rapid Transit: 20..4460266 44 ee6 64458 (4s asadetne bande 78% 76 
General Electri c.s6< sicce Gade tools odd aE ita See swan He we Seeks 15834 150% 
Interborough-Metropolitan common .,...........eccceeeecenee 18 1714 
Interborough-Metropolitan preferred .............c cece ee eees 51 48\% 
Kings County Elëctrie s ccccceu sacs esan sane ene is hes had aes 129 129 
Mackay Companies (Postal Telegraph and Cables) common.. 89 90% 
Mackay Companies (Postal Telegraph and Cables) preferred: 75 75 
Manhattan Elevated ......s..esssosssossesosesoeesoseneossoeo 135 135 
Metropolitan Street Railway ......... ccc ccc cee eee ect ae eens #18 *18 
New York & New Jersey Telephone............cccceccccccees 103 108 
cific Telephone & Telegraph........ ccc ccc cc ne ncuceecees 49% 48 
nited States Steel COMMON.......... ccc ccc eee rece eee T5% 73% 
United States Steel preferred............. cc cece eee eee nees 120 119 
Western Union issoreeren emt Tar Gai a ee ee ee eee 73% 71% 
Westinghouse COMMON ..... ce cece eect teen cette teeesecs 6944 64% 
Westinghouse preferred ......... ccc ccc cece eee e cece eens 110 110 
*Last price quoted. 
BOSTON 
May 1. April 24 
American Tels & ‘Telos crese Poss see i sda eae 3 EATE 145% 144% 
Edison Elec. Illuminating ......... 0. ccc cece reece eee ee vc ateees 286 285 
General Electric 4 o455.2 osha wdak oe soho awe he bene eaeaee AS Me 158% 150% 
Massachusetts Electric COMMON............ ccc eee eee eee eee ene 17% 16 
Massachusetts Electric preferred ............ ccc cece e neces 87 86% 
New England Telephone............c cece cee c eect eceetecseeces 141 140 
Western Tel. & Tel common.......... cc cee ete eens 18 18 
Western Tel. & Tel. preferred..........0.. eee cee eee eee tees 93 92 
PHILADELPHIA. 
May 1. April ei 
American Rallways s eccieste sia beeen saa EEE kha seas 44% 
Electric Company of Americ@........... 0. ccc e ee eee eens 12 ig 
Electric Storage Battery cOMMON........... 00. c eee e eee eens 52% 52 
Electric Storage battery preferred........... cc cee cece ween eee 52% 52 
Philadelphia Electric .s.c0..e06 PEG 46s PsA wae hE eeee ae tsa wes 163% 16% 
Philadelphia Rapid Transit ............ 20. e cece eee ete neers 17% 17% 
Philadelphia Traction -6:6663.4.62 542609 POL Se aS La Ow PES ES 82 82 
4644 45% 


Pr ae ee ee ee soosossocsocsesesseotrooen oore ols‘or eet ’one‘adn 


Union Traction 


CHICAGO 

May Fa aa Ha 
Chicago Railwavs, Series 1........ 0... ccc ccc ce tee tee tees $ 
Chicago Railways, Series 2.0.0.5 caneiee ieee sss hobo eh candees 32 32 
Chicago Subway 2254.28 ole oa os tet eos a e E Ea 5 4% 
Chicago Telephone: co 31597322 resa rrei EE AN 55S hee Sa aoa 121 121% 
Commonwealth Edison «i425 ¢c40 4 24.6044.6 cho ete ed Ei eee ee 124 123% 
Metropolitan Elevated COMMON........-...c cece eee eee ee eres ae rs 


Metropolitan Elevated preferred 


PERSONAL MENTION. 


KARL G. FRANK, who represents the Siemens & Halske in- 
terests in this country, sailed for Europe last week to spend the 


summer months. 
GEORGE H. HALSE, secretary of the British Columbia Tele- 


phone Company, has returned to his headquarters at Vancouver, 


B. C., after a six-weeks’ visit in Honolulu. 

N. A. KEMMISH has been chosen as general manager of the 
municipal electric lighting plant at Alliance, Neb. Mr. Kemmish 
was for a number of years connected with the Lincoln, Neb., trac- 


tion company. 
FRED MARSCHULD recently resigned his position with the 


Westinghouse Electric & Manufacturing Company of Pittsburg, Pa., 
and is now connected with the Great Western Power Company 


at Wilkinsburg, Pa. 

F. W. HILD, formerly chief engineer and assistant general man- 
ager of the Havana Electric Railway Company, has been appointed 
general manager of the Portland Railway, Light & Power Com- 


pany, of Portland, Ore. 

HORACE FIELD PARSHALL, of London, England, has been 
appointed chairman of the Central London Railway in succession to 
Sir Henry Oakley. Although Mr. Parshall is as yet only a young 
man he has been for twenty years in the traction field, gaining 
much experience in this line in the United States. He has been 
consulting engineer to the company from the beginning of its work 
and is thoroughly familiar both with the engineering and admin- 
istrative work. He was consulting engineer of the London United 
Tramways, the Bristol Tramways, the Glasgow Corporation Tram- 
ways, and is the author of many engineering works. 
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GEORGE A. DAMON, managing engineer of the Arnold Com- 
pany, Chicago, has been made dean of engineering of the Throop 
Polytechnic Institute, Pasadena, Cal. ,He will continue his work 
with the Arnold Company, which has recently brought him to 
Southern California, but will devote considerable time to the up- 
building of the engineering course at Throop. Mr. Damon is a 
graduate of the University of Michigan of the class of 1895. Since 
the fall of that year he has been continuously associated with Bion 
J. Arnold in all branches of consulting engineering work, the last 
two or three years being particularly devoted to public utility prob- 
lems. 


ANDREWS ALLEN and JOHN A. GARCIA have incorporated 
the Allen & Garcia Company to do a consulting and contracting en- 
gineering business with offices in the McCormick Building, Chicago. 
Mr. Allen was associated with the engineering department of the 
Edge Moore Bridge Works for eight years. For the last twelve 
years he has been contracting engineer of the Chicago offices of the 
Wisconsin Bridge & Iron Company, where he has designed all kinds 
of bridge and structural work and specialized in the design and 
construction of coal mining, screening and storage plants. Heisa 
member of several engineering societies and two years ago was 
president of the Western Society of Engineers. Mr. Garcia has for 
ten years been engaged in the survey, construction, development and 
operation of numerous coal mining properties in the Middle West 
and has examined and reported on such properties in all parts of 
the United States. The Allen & Garcia Company will undertake the 
examination, design and construction of engineering structures, 
bridges, coal mining, screening, handling and storage plants. 


NORMAN MACBETH, for twelve years consulting engineer in 
the gas and electric lighting fields, and for the past two years engi- 
neer in charge of the illuminat- 
ing engineering laboratories of the 
Welsbach Company, on May 1 as- 
sumed the position of illuminating 
engineer of the Westinghouse Elec- 
tric & Manufacturing Company and 
the Westinghouse Lamp Company. 
Mr. Macbeth was born in Stayner, 
Ontario, Canada, in 1873. From 
1890 to 1897 he was engaged in the 
practical work of installing gas and 
electric equipment, in the latter 
year giving part of his time to the 
manufacture of aluminum reflectors 
of his own design for show-window 
lighting with gas lamps. From 1897 
to February, 1909, he acted as con- 
sulting engineer, devoting his at- 
tention to gas and electric lighting 
problems, giving special attention 
in the former part of this period to 
the inspection of meters and the 
adjustment of rate and bill com- 
plaints. Through his expert knowl- 
edge of the subject, his practical 
turn of mind and his absolute adherence to sound business ethics, 
Mr. Macbeth succeeded in establishing for himself, in this difficult 
field, an enviable reputation. A portion of his time during the 
latter part of this period was devoted to constructing as well as 
consulting illuminating engineering. In 1908 he engineered, in 
Philadeiphia, the first complete installation of inverted gas lamps 
to be designed in strict accordance with illuminating engineering 
principles. His work with the Welsbach Company began in Febru- 
ary, 1909. During the two years in this service he has created a 
well equipped department of illuminating engineering as applied to 
gas lighting. Mr. Macbeth has been a frequent contributor to the 
technical press and to the proceedings of the siluminating Engi- 
neering Society. He was the first to work out the “fluxpolar dia- 
gram” for determining the mean spherical candlepower from the 
polar distribution curve. He is a member of both the American 
anu British Illuminating Engineering Societies: the Franklin In- 
stitute, the National Electric Light Association, the National Com- 
mercial Gas Association, and the American Association for the 
Conservation of Vision. He is an associate member of the Ameri- 
can Gas Institute and a number of state gas associations, in- 
cluding Pennsylvania, Michigan, Indiana and Iowa. Mr. Macbeth 
was one of the lecturers in the Johns Hopkins University course in 
illuminating engineering given under the auspices of the Iluminat- 
ing Engineering Society. 


NORMAN MACBETH. 


OBITUARY. 


RUTHERFORD DORMAN RUBRIGHT, auditor of the Edison 
Electric Illuminating Company of Brooklyn, died on April 20, after 
only a week's illness. Prior to his connection with the Brooklyn 
company Mr. Rubright had been employed by the Consolidated 
Gas Company and by the Westchester Lighting Company, of which 
corporation he had been auditor. 


ALEXANDER E. BROWN, president of the Brown Hoisting Ma- 
chinery Company and inventor of numerous ore and coal -handling 
devices, died at his home in Cleveland, Onio, recently. He was 
stricken with paralysis a few months ago. Mr. Brown was educated 
in the schools of Cleveland and later took a special course in civil 
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engineering at the Brooklyn Polytechnic Institute. He was a mem- 
ber of the American Society of Civil Engineers and other engineer- 


ing societies. 
NEW PUBLICATIONS. 


PRODUCER GAS.—“Essential Factors in the Formation of Pro- 
ducer Gas” is the title of bulletin No. 7, just issued by the Bureau 
of Mines. The authors, J. K. Clement, L. H. Adams and C. N. 
Haskins, detail an investigation of the chemical and physical pro- 
cesses that take place in the gas-producer in which they kept in 
view not only the possibility of increasing the efficiency of the pro- 
ducer as a source of energy and the ensuing benefits to the public 
of cheaper power and greater utilization of low-grade fuels, but also 
the application of.ihe results to the problems of boiler-furnace oper- 
ations. The bulletin is of a scientific character and will be of 
interest to engineers engaged in gas-producer and gas-engine work. 
Copies may be obtained by addressing the Director of the Bureau 
of Mines, Washington, D. C. 


BOSTON COMPANY’S SOUVENIR BOOKLET.—The Edison 
Electric Illuminating Company, of Boston, has published a very 
interesting souvenir of its twenty-fifth anniversary. The company 
was organized December 26, 1885, with a capital of $100,000, which 
included a payment of $35,000 to the Edison Electric Light Com- 
pany, the parent company, for license rights under the Edison 
patents. The souvenir booklet describes in detail the organization 
of the company and is replete with historical data of a most 
interesting and instructive nature. There are also numerous illus- 
trations. A valuable feature of the booklet is the chronological 
data based upon the important events in the history of the com- 
pany. There is also a complete financial statement of the capital, 
gross earnings, expenses, earnings from operation, ratio of expenses 
to gross earnings, the per cent dividends paid and the cumulative 
cash paid in dividends from the organization to the present day. 


BULLETIN OF THE BUREAU OF STANDARDS.—The first 
number of Vol. 7, of the Bulletin of the Bureau of Standards has 
appeared under date of February, 1911, and contains the following. 
articles: “Note on the Temperature Scale between 100 and 500 
Degrees Centigrade,” by C. W. Waidner and G. K. Burgess; “A 
New Form of Direct-Reading Candlepower Scale and Recording 
Device for Precision Photometers,” by George W. Middlekauff; 
“A Device for Measuring the Torque of Electrical Instruments,” 
by P. G. Agnew; “The Intensities of Some Hydrogen, Argon, and 
Helium Lines in Relation to Current and Pressure,” by P. G. 
Nutting and Orin Tugman; “The Temperature-Coefficient of Re- 
sistance of Copper,” by J. H. Dellinger; “The Electrical Conduc- 
tivity of Commercial Copper,” by F. A. Wolff and J. H. Dellinger; 
“On the Constancy of the Sulphur Boiling Point,” by C. W. Waid- 
ner and G. K. Burgess; “Notes on Oscillatory Interference Bands 
and some Practical Applications,” by George O. Squier and Albert 
C. Crehore. Copies of any of these articles in the form of sepa- 
rate reprints may be had upon application to the Director, Wash- 


ington, D. C. i 
PROPOSALS. 


POST OFFICE, PANA, ILL.—The office of the Supervising 
Architect, Washington, D. C., will receive sealed bids until May 17, 
for the construction, complete (including plumbing, gas piping, heat- 
ing apparatus, electric conduits and wiring), of the United States 
post office at Pana, Ill., in accordance with drawings and specifica- 
tion, copies of which may be obtained from the custodian of site at 
Pana, or at the Supervising Architect's office. 


FORT COLLINS, COLO.—The office of the Supervising Archi- 
tect, Washington, D. C., will receive sealed bids until May 23, for 
the construction (including plumbing, gas piping, heating appara- 
tus, electric conduits and wiring), of the United States post office 
at Fort Collins, Colo., in accordance with drawings and specifica- 
tion, copies of which may be obtained from the custodian of site 
at Fort Collins, or at the Supervising Architect’s office. 


POST OFFICE, GREENWOOD, MISS.— The office of the Super- 
vising Architect, Washington, D. C., will receive sealed bids until 
May 24, for the construction, complete (including plumbing, gas 
piping. heating apparatus, electric conduits and wiring), of the 
United States post office at Greenwood, Miss., in accordance with 
the drawings and specification, copies of which may be obtained 
from the custodian of site at Greenwood, or at the Supervising 
architect’s office. 


POST OFFICE, CHARLESTON, W. VA.—The office of the Super- 
vising Architect, Washington, D. C., will receive sealed bids until 
May 16 for the extension, remodeling, etc. (including plumbing, 
gas piping, electric conduits and wiring), of the United States post 
office and court house at Charleston, W. Va., in accordance with 
drawings and specifications, copies of which may be obtained from 
the custodian of the building at Charleston, or at the Supervising 
Architect's office. 

POST OFFICE, RICHFORD, VT.—The Office of the Supei 
vising Architect, Washington, D. C., will receive sealed bids until 
May 27 for the construction, complete (including plumbing, 848 
piping, heating apparatus, electric conduits and wiring), of the 
United States post office and custom house at Richford, Vt., in 
accordance with drawings and specification, copies of which may 
be obtained from the custodian of site at Richford, or at the 
Supervising Architect’s office. 
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FOREIGN TRADE OPPORTUNITIES. 


(From Daily Consular and Trade Reports, issued by the Bu- 
reau of Manufactures, Washington, D. C. In replying to Bureau 
for addresses refer to file number.) 

NO. 6538. ELECTRICAL SIGNS AND APPLIANCES.—An 
electrical engineer in France has written to an American firm that 
he would like to enter into correspondence with American manu- 
facturers of electrical advertising signs and other electrical appli- 
ances with a view to securing the agency for Paris or the whole 


of France. 

NO. 6439. ELECTRICAL LINES.—The Bureau of Manufac- 
tures is in receipt of a communication from a manufacturer’s agent, 
stating that he has a sales organization at six points in Brazil 
and will represent manufacturers as sales agent on a commission 
basis. He is especially anxious to get in touch with firms handling 
electric fans and other electrical lines, automobiles, etc. 

NO. 6572. SUBMARINE CABLE.—Consul General John P. 
Bray, of Sydney, Australia, has forwarded copies of tender forms, 
specifications, and conditions governing a contract for the supply 
of a specified quantity of submarine cable. Bids for the supply 
of this article will be received until June 7, 1911, at the Post Office 
departmental stores, Sydney, Australia. Copy of the specifications 
and form of tender can be obtained by addressing the Bureau 


of Manufactures. 
INDUSTRIAL ITEMS. 


DUPLEX METALS COMPANY, Chester, Pa., lists its galvanized 
wire, and special-grade copper wire in a recent folder. 

THE NEW YORK & OHIO COMPANY, Warren, Ohio, has is- 
sued its April price list on carbon, Mazda, tantalum and Gem lamps, 
together with discount sheet. 

C. S. OSBORNE & COMPANY, Newark, N. J., lists a complete 
line of standard tools, tool bags, etc., in an attractive catalog 
which was recently prepared. 

THE MECHANICAL APPLIANCE COMPANY, Milwaukee, Wis., 
has appointed J. A. Adamson, 229 Manhattan Building, as its Chicago 
agent. The company manfuctures the Watson motors. 

ROME WIRE COMPANY, Rome, N. Y., advertises its bare and 
tinned copper wire, magnet and annunciator wire and rubber-covered 
code and telephone wires on a recently mailed post-card calendar. 

FRANK MOSSBERG COMPANY, Attleboro, Mass., illustrates 
in a recent catalog its line of metal spools, steel reels, steel beams, 
jack spools and flanged and flat discs. A line of advertising novel- 
ties is also listed. 

THE CARLISLE-JOHNSON MACHINE COMPANY, Manchester, 
Conn., illustrates ihe Johnson friction clutch in catalog “E.” A num- 
ber of drawings which are included are given in connection with 
the dimensions and prices. 

H. W. JOHNS-MANVILLE COMPANY, Cleveland. O., has dis- 
tributed the April number of The J.-M. Packing Erpert. This issue 
considers especially the J.-M. metallic packing designed to fit into 
the stuffing box used for soft packing. 

THE WALPOLE RUBBER COMPANY, Walpole, Mass., an- 
nounces that E. C. Green has again become associated with it in 
the capacity of general purchasing agent. Mr. Green's headquar- 
ters are to be at the factory office in Walpole. 

KURTZ & COMPANY, 622 Monadnock Block, Chicago, have 
been appointed Chicago representatives for the Economy Switch 
Box & Manufacturing Company of Cleveland, O., makers of switches, 
plates, boxes for knob and tube and conduit installation. 

THE SANGAMO ELECTRIC COMPANY, Springfield, 111., has 
issued an instruction book showing the charging connections of the 
more prominent electric vehicles, which will interest those mana- 
Sers contemplating the installation of charging apparatus. 

E. H. NAGELSTOCK annouces that he has opened an office 
at No. 1206 Rector Building, Chicago, Ill., where he will be pleased 
to attend to the wants and offer suggestions to his former patrons 
in the purchase and sale of all kinds of electrical apparatus. 

THE C-A WOOD PRESERVER COMPANY, St. Louis, Mo., an- 
nounces that the poles ordered by the Minneapolis General Electric 
Company from the Valentine Clark Company and the Page & Hill 
Company, are all to be butt-treated with C-A wood preserver. 

THE NEW YORK & OHIO COMPANY, of Warren, O., is issu- 
ing two illustrated folders, one giving a revised price schedule, and 
the other a revised discount schedule for the “Packard” incandes- 
cent lamps. Both of these folders may be obtained free on appli- 
cation. 

THE TRIUMPH ELECTRIC COMPANY, Cincinnati, O., illus- 
trates Triumph transformers for power and lighting in a folder 
Which was recently sent to the trade. Especial mention is made 
of the low core loss, low copper loss, good regulation and low reac- 
tive drop. 

WESTINGHOUSE ELECTRIC & MANUFACTURING COM- 
PANY, Pittsburg, Pa., has prepared a booklet dealing with Westing- 
house static protective apparatus. A number of types of gap and 
electrolytic arresters are illustrated, together with several] types of 
choke coils, 

THE REYNOLDS-DULL FLASHER COMPANY, Chicago, Ill., 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 917 


describes in a recent folder its numerous types of flashers for elec- 
tric signs and displays. An interesting feature of this folder is the 
statement of the points on which the company desires information 
from those placing orders. 

AMERICAN CONDUIT COMPANY, New York, N. Y., is mailing 
a number of inserts advertising bituminized fiber conduit for under- 
ground construction. One of the advertising slips shows an illus- 
tration of a truck-load consisting of 1,512 feet of fibre conduit man- 
ufactured by this company. 

JAMES LEFFEL & COMPANY, Springfield, O., is mailing the 
1911 edition of catalog “T,” describing and illustrating its line of 
Leffel steam engines and boilers. A number of sectional views of 
the boilers and also sections and parts of the various types of en- 
gines give an excellent idea of the company’s products. 

THE SPRAGUE ELECTRIC COMPANY announces the removal 
of its Boston office from the Weld Building to 201 Devonshire Street, 
Boston, where larger offices have been obtained in order to handle 
expeditiously the increased demand for the Sprague electric appa- 


` ratus and Sprague conduit products in the New England territory. 


THE FANCLEVE SPECIALTY COMPANY, Boston, Mass., il- 
lustrates and describes a varied line of new material for interior 
electrical canstruction in a recent catalog. The new features are 
principally fittings for use with metal moldings, and others for use 
with flexible mefal conduits and armored cables which employ the 
clamp type of connector for fastening and grounding. 

THE ALLIS-CHALMERS COMPANY, Milwaukee, Wis., is dis- 
tributing bulletin No. 1622, descriptive of tne equipment of the 
Manhattan high-pressure fire-service system, together with the 
results obtained with its use. The pumping units are shown by 
illustrations and a diagram of the station itself gives an idea of 
the arrangement of the hydraulic and electric apparatus. 


DAVID G. HOWEY, Kilbourn, Wis., announces that he has 
been appointed superintendent of the municipal water and light 
Plant of that city and wishes to receive catalogs from electrical 
supply and apparatus manufacturers. In addition to managing the 
business of the plant, which will give twenty-four-hour service, he 
will do a general engineering and contracting business in Kilbourn 


and the surrounding territory. 

THE BRISTOL COMPANY, Waterbury, Conn., is mailing prelim- 
inary bulletin No. 146-A on the Bristol long-distance recording tach- 
ometer for continuously recording the revolutions and speed of 
shafting, machines, engines, blast furnaces, etc. These instruments 
are furnished with flexible copper connecting tubes in lengths of 
twenty-five feet or over. The company also describes in another 
publication the Bristol-Durand radii-averaging instrument for circu- 


lar chart records. 

THE STAR EXPANSION BOLT COMPANY, New York, N. Y., 
has appointed Otis & Squires of 579-581 Howard Street, San Fran- 
cisco, Cal., as its western sales agents. At the new western head- 
quarters a much larger and more complete stock will be carried 
than before, including Sebco expansion shields, Sebco anchors and 
various other Sebco products. All inquiries from the western field 
should be referred to Messrs. Otis and Squires, who will give all 


specifications prompt attention. 

THE HOLOPHANE COMPANY, Newark, O., is mailing an 
attractive pamphlet dealing with the illumination of streets. The 
publication takes up the difference between light and illumination ' 
and explains the requisites of good illumination and shows how 
proper lighting is accomplished with the Holophane unit. A double 
page illustration of the street lighting units on Race Street, Cin- 
cinnati, is included and especial attention is called to the absence 
of halation about the units, while there is a very objectionable 
glare perceptible from both the lighted windows and the arc light. 


THE KELLOGG SWITCHBOARD & SUPPLY COMPANY, Chi- 
cago. Ill, is distributing match folders advertising Kellogg ma- 
terial. Each match is labeled with the name of an apparatus type, 
such as “Farm Telephones,” “Magneto Switchboards,” “Pole Chang- 
ers,” etc. On the reverse side of the folder is given the company 
name and the principal types of apparatus manufactured. On the 
end is the familiar “Kellogg” mark in red, while on the front is a 
well executed lithograph of the Kellogg desk stand with the com- 
pany slogan, “The Service of the Telephone Proves the Worth of 


the Line.” 

THE INTERNATIONAL ELECTRIC FIXTURE & CONTRACT- 
ING COMPANY, of St. Louis, Mo., has obtained the contract for 
supplying all electric fixtures for the new Central Library, now in 
course of construction at Thirteenth and Olive Streets. The con- 
tract price is in the neighborhood of $12.000. Fifteen New York. 
Chicago, Boston and St. Louis firms submitted designs to Cass 
Gilbert, of New York City, the architect who prepared the Plans 
for the building. Many of the library rooms will be illuminated 
with what is known as the Iseco indirect system of lighting, which 
is designed to prevent glare. 

CHICAGO FUSE MANUFACTURING COMPANY, Chicago, Ill.. 
describes in catalogue No. 25 the entire line of Union outlet and 
Switchboxes, The catalogue is quite comprehensive and covers 
requirements met with in electrical installations where switch and 
outlet boxes are ne ded. Attention ig directed to several new forms 
of outlet boxes and sealing plates, and to a universal switchbox 
with a corresponding line of special covers. A table is included 
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showing the corresponding catalogue numbers of the various other 
box manufacturers, and the method of packing goods for shipment 
to customers is especinally mentioned. 


JOHN H. FOWLER & COMPANY, Chicago, the well known 
dealers in Idaho cedar poles, announces that it is well equipped 
to meet the demands of pole consumers. The company has an 
exceptionally choice stock of Western poles and can make prompt 
shipment. Users of poles will be interested to learn that this 
company is now installing a plant for treating the butts of poles. 
This plant will be located at Whiting, Ind., just south of Chicago. 
The Fowler Company has recently established a Chicago yard, 
which, together with the butt-treating plant at Whiting, will enable 
it to meet every demand that may be made upon it by pole users. 


THE ECONOMY ELECTRIC SUPPLY COMPANY, Monadnock 
Block, Chicago, has secured the sole selling rights for the State of 
Illinois from the Straight Filament Lamp Company of New York, 
makers of the O’Brien incandescent lamp. This is a tube lamp of 
sixteen candlepower, working at a very high efficiency. It is 
a metalized carbon-filament lamp. It is particularly adapted for 
theaters, store-window displays and is especially suited to indirect 
lighting. Wallace F. Kirk, who was secretary of the drainage board 
under R. R. McCormick’s administration, is president; Robert W. 
Means is treasurer, and David Margesson is secretary, of the Econ- 
omy Company. 

THE MINERALLAC ELECTRIC COMPANY, Chicago, Ill., de- 
scribes in recent folders the Chicago printing attachment for in- 
tegrating meters, the Minerallac cable and conduit hangers, and 
electroscopes for indicating the presence of dangerous potentials. 
This latter instrument consists of a very delicate silver leaf which 
is mounted upon a copper terminal which is hermetically sealed 
with a glass tube. The metal cap of the tube forms the test termi- 
nal which is advanced towards the conductor or apparatus. The 
silver leaf when brought into the proximity of a charged terminal 
assumes a perpendicular position. The application of this instru- 
ment is shown in an illustration contained in this folder. 

THE HANSON & VAN WINKLE COMPANY, Newark, N.J. 
announces that its Chicago composition factory is now in opera- 
tion. This company manufactures electroplaters’ chemicals, pol- 
ishers and buffers and dynamo electric machines for all purposes. 
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The new factory at Chicago is equipped for the manufacture of 
Tripoli composition in all grades, “Rex” white buffing composition, 
“Brilliant Finish” lime composition and “Crocus” composition, 
emery cake and emery paste. The Chicago factory is to be under 
the direct supervision of George P. Stevens. 


THE WESTINGHOUSE ELECTRIC & MANUFACTURING 
COMPANY, Pittsburg, Pa., recently received among other orders, 
one for 100 street-railway motors from the Metropolitan Street 
Railway Company, of Kansas City, Mo. This is a duplicate of an 
order for 200 motors placed by the Metropolitan with the Westing- 
house Company last year. The Sioux City Service Company has re- 
cently placed orders with the Westinghouse Company for a large 
number of modern interpole motors of thirty-horsepower capacity 
to replace all old types of motors now in service. 


DATES AHEAD. 


American Foundrymen’s Association, American Brass Foun- 
ders’ Association and the Associated Foundry Foremen. Annual 
convention, Pittsburg, Pa., May 23-26. 

National Electric Light Association. 
York City, May 29 to June 3. 

Commercial Section, National Electric Light Association, Meet- 
ing and banquet, New York, N. Y., June 1. 

National District Heating Association. 
burg, Pa., June 6-8. 

Association of Railway Electrical Engineers. Semi-annual con- 
vention, Washington Terminal Station, Washington, D. C., June 
16 and 17. 

Association of Railway Telegraph Superintendents. 
meeting, Boston, Mass., June 19-23. 

Mississippi Electric Association. 
Miss., June 20-21. 

American Institute of Chemical Engineers. 
ing, Chicago, Ill., June 21 to 24. 

Society for the Promotion of Engineering Education. 
meeting, Pittsburg, Pa., June 26, 27 and 28. 

American Institute of Electrical Engineers. 
tion, Chicago, Ill., June 26-30. 

Association of Railway Electrical Engineers. 
Chicago, November 6-10. 


Annual convention, New 


Annual meeting, Pitts- 


Annual 
Annual convention, Gulfport, 
Semi-annual meet- 
Annual 
Annual conven- 


La Salle Hotel, 


RECORD OF ELECTRICAL PATENTS. 


Issued (United States Patent Office) April 25, 1911. 


990,219. SUPERVISORY SIGNALING SYSTEM. William G. Blau- 
velt. New York, N. Y., assignor to American Telephone & 
Telegraph Co. Filed Oct. 26, 1910. Comprises two supervisory 
lamps for signaling the central-station operator, one when a 
connection is wanted and the other when it is to be broken. 


990,229. INDIVIDUAL-PROTECTOR UNIT AND MEANS FOR 
MOUNTING SAME. Frank B. Cook, Chicago, Ill. Filed Aug. 
2, 1909. A protecting device for a telephone distributing frame 
has a forked spring for removably attaching it to a post on the 
mounting plate of the frame. 


990,234. TERMINAL FOR ELECTRIC CABLES. Charles W. Davis, 
Edgeworth, Pa., assignor to Standard Underground Cable Co., 
Pittsburg, Pa. Filed June 19, 1909. A thimble is secured to 
the sheath; into this fits a glazed porcelain sleeve; a rubber 
stopper fits into the sleeve and around the conductor. 


990,235. JUNCTION-BOX STRUCTURE FOR ELECTRICAL CON. 
DUCTORS. Charles W. Davis, Edgeworth, Pa., assignor to 
Standard Underground Cable Co. Filed July 1, 1909. Has a 
partition parallel to the front of the box. Through the par- 
tition pass pole terminals from the separate cable-terminal com. 
partments in the rear. The front compartment has a discon- 
necting switch and is partly filled with oil. 


990,249. STARTING-VAPORIZER FOR EXPLOSIVE-ENGINES. 
Joseph F. Garcia and Harry Hertzberg, Brooklyn, and Abbot A. 
Low, Horseshoe, N. Y.; said Garcia and Hertzberg assignors to 
said Low. Filed Oct. 7,1907. The mixing chamber contains a hol- 
low vaporizing tube surrounded by resistance material through 
which an electric heating current is passed. 


990,264. AUTUMATIC ELECTROMAGNETIC SPEED-CONTROL- 
LER. Harry Hertzberg, New York, N. Y., assignor to Abbot A. 
Low, Horseshoe, N. Y. Filed Oct. 17, 1907. The governor of 
an internal-combination engine controls an electric circuit con- 
taining an electromagnet that regulates the admission of fuel to 
the cylinders. 

990,265. ELECTRICALLY-HEATED TOOL. Farry Hertzberg, New 
York, Abbot A. Low, Horseshoe, and Maurice s. Wohl, New York, 
N. Y.. assignors to Economy Flectric Co., Brooklyn, N. Y. 
Filed Nov. 4, 1907. A soldering iron contains a number ol 
electric heating units and means for controlling the current to 
each. 

990.274. STORAGE BATTERY. Edgar Jonas Knapp and Edward 
Daniel McLaughlin, Milwaukee, Wis. Filed March 28, 1910. 
A battery electrode comprises a supporting member in the 


form of an over-lapping shell, an expansible porous container 
disposed inside the shell, and active material held by the con- 
tainer. 


990,275. TELEPHONE-TRANSMITTER. Stanislaw A. Koltonski, Bos- 
ton, Mass. Filed May 23, 1907. A ring frame has a two-armed 
bridge. The diaphragm is situated between the bridge and 
frame and a variable resistance is supported partly by the 
bridge and partly by the frame. 

990,285. ELECTRIC SWITCH DEVICE. Robley D. Moyer, Tampa, 
Fla., assignor of one-half to Henry B. Riden, Tampa, Fla. Filed 
April 4, 1910. A ratchet wheel is electrically operated to in- 
terrupt a circuit. ; 

990,317. POWER-DRIVE FOR ADDING-MACHINES. Jesse G. Vin 
cent, Detroit, Mich., assignor to Burroughs Adding Machine Co., 
Detroit, Mich. Filed Aug. 13, 1906. An electric motor is con- 
nected to the machine through a clutch governed by a clutch 
closer. 

990,342. ELECTRIC CLOCK AND LIKE INSTRUMENT. Henry 
Creese, London, England. Filed Dec. 10, 1909. A circular series 
of independently swiveled weighted arms is arranged to have 
each arm swung outward at the top of the wheel by an elec 
tromagnet, thus causing one side of the wheel to become heav- 
ier and to descend steadily. 

990,343. ELEVATOR SAFETY DEVICE. Frank J. Crouch and 
Huldia E. Lloyd, Seattle, Wash. Filed Sept. 9, 1910. Opening 
of one of the doors Jeading to the shaft opens the motor circuit 
of the elevator. 


990,351. STARTER FOR INTERNAL-COMBUSTION ENGINES. 
John Watson Fitzgerald, Grand Rapids, Mich., assignor to AnD- 
nable-Fitzgerald Engineering & Manufacturing Co., Grand Rap- 
ids, Mich. Filed July 8, 1907. Includes an electric ignition 
system controlled by a timer, electrically operated starting 
valves for the engine, electric circuits for operating the valves 
also controlled by the timer, and means for manually opening 
the valve circuits while the engine is running and closing the 
same while the engine is starting. 

990,353. JUNCTION OR TERMINAL BOX. Leo Gudeman, New 
York, N. Y. Filed June 8, 1910. Comprises an exterior sleeve 
provided with suitable plug openings, and a number of metallic 
conducting vlocks superposed in the longitudinal direction of 
oe sleeve and having passages in line with the openings in the 
sleeve. 


990,365, 


TELEPHONE REPEATER-CIRCUIT. Carl August Kruck- 
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ow, Halle-on-the-Saale, Germany, assignor of one-half to McMeen 
& Miller, Chicago, Ill. Filed June 10, 1907. Consists of a sym- 
metrical inductive link having two repeaters, each of which com- 
prises two induction coils, a circuit containing in series a wind- 
ing of each coil, a battery, and a variable resistance controlled 
by the inductive helix of the other half; and a second circuit 
containing in series a winding of each coil and an inductive 


helix controlling the variable resistance of tne other half. 


990,398. ELECTRIC CABLE. Albert E. Sink, New York, N. Y. 
Filed suly 9, 1909. Comprises a number of insulated strands 
intertwined longitudinally, one being grounded, while other 
strands serve for transmission, and an adjustable non-inductive 
resistance in circuit with the grounded strand. 


990,400. REFLECTING FIXTURE OR CHANDELIER. William 
H. Spencer, New York, N. Y., assignor to George Frink Spencer, 
Newark, N. J. Filed Dec. 27, 1910. A semi-indirect fixture has 
a hemispherical diffusing globe suspended by a ring with re- 
flector plates on its inner surface. An incandescent lamp is 
hung in the center of the fixture. 

990,418, 990,419 and 990,420. CURRENT-TAP. Reuben B. Benjamin, 
Chicago, Ill., assignor to Benjamin Electric Manufacturing Co., 
Chicago, Ill. Filed June 24, 1907, and June 28, 1909. The three 
patents cover modifications of a combined plug and socket shell 
with an inclosed side tap and protection for the wires of the 
branch circuit. 

990,434. ELECTRICAL SYSTEM FOR THE SUPERVISION OF 
WATCHMEN. Albert Goldstein, New York, N. Y., assignor to 


990,234._-CABLE TERMINAL. 


International Electric Protection Co. Filed May 10, 1910. Com- 
prises a line circuit, transmitting and translating devices, man- 
ually controlled means for preventing transmission, means au- 
tomatically operating to close the circuit over certain time 
periods, and means for sending a signal to line operating upon 
a failure of the circuit-closing means. 

990,461. BRUSH-HOLDER FOR DYNAMO-ELECTRIC MACHINES. 
James Macdonald Smith and Hermann A. Knoener, East Or- 
ange, N. J., assignors to Crocker-Wheeler Co., Ampere, N. J. 
Filed Aug. 22, 1908. Comprises a supporting member carrying 
a brush-block and an arm adapted to engage the latter directly 
and through the intermediary of a spring carried by the arm. 

990,464. CONTROLLER FOR ELECTRIC MOTORS. Floyd T. Tay- 
lor, New York, N. Y., assignor to Cutler-Hammer Manufacturing 
Co., Milwaukee, Wis. Filed July 10, 1909. Includes contact 
member and a contact arranged to be engaged and disengaged 
thereby, the Member, upon disengaging the contact, being adapt- 
ed to stop the motors, and the member and contact being mov- 
able automatically at relatively different speeds to vary the 
range of operation of the motor during successive operating 
periods, 

990,468. TELEPHONE SYSTEM. Frans Gunnar Agrell, Stockholm, 
Sweden. Filed Feb. 15, 1908. Relates to the supervisory sig- 
nals and cord circuits for the A and B operators on a party 
line telephone switchboard. 

990,471. CIRCUIT-BREAKER. John D. Bradford and Benjamin R. 
Moore, Sacramento, Cal. Filed March 21, 1910. Describes the 
details of one of the parts. 

990,478. COUPLING FOR CONDUCTOR-WIRES. Amos D. Duvall 
and Walter E. Dawson, Atlanta, Ohio. Filed Nov. 4, 1910. A 
long shank has a wire-receiving hook at one end and an orifice 
for another wire in its body. 

990,483. CIRCUIT MAKING AND BREAKING MECHANISM. Ben- 
jamin P. Hayes, Topeka, Kans., assignor to American Trans- 
mitter & Manufacturing Co. Filed July 28, 1909. Has a key 
point, a key arm adapted for contact with it, character devices 
and a longitudinally pivoted beam having an arm connected 
with the key arm and fingers adapted for separate engagement 


990,275. -TELEPHONE 
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with relative character devices, and having means for regulat- 
ing the tension of each finger independently of the others. 

990,484. CASE FOR TELEGRAPH-TRANSMITTERS. Benjamin P. 
Hayes, Topeka, Kans., assignor to American Transmitter & 
Manufacturing Co., Topeka, Kans. Filed March 5, 1910. A 
keyboard case for holding a transmitter. 

990,485. TELEGRAPH-TRANSMITTER. Benjamin P. Hayes, To- 
peka, Kans., assignor to American Transmitter & Manufacturing 
ae May 17, 1910. Has an actuating keyboard like a type- 
writer. 

990,486. RAILWAY BLOCK-SIGNAL SYSTEM. Lew Johnson, 
Ames, Iowa. Filed Sept. 15, 1909. Includes a pair of solenoids 
whose cores actuate two bell crank levers on opposite ends of 
a toothed signal-operating bar, so as to move the bar in either 
direction. 

990,489. PROCESS OF ELECTRICAL WELDING. Neil Macneale, 
Cincinnati, Ohio, assignor to Toledo Electric Welder Co., Cin- 
cinnati, Ohio. Filed Nov. 21, 1910. Two pieces of different 
electrical resistance are to be welded. Current is passed 
through each separately and then they are pressed together 
and included in a single circuit. 

990,492. BRUSH-HOLDER. Ralph E. Noble and Louis E. Mitchell, 
Chicago, Ill., assignors to Morgan-Gardner Electric Co., Chicago, 
fll. Filed July 11, 1910. Consists of a casing open at one end 
for holding the brush. Two bars in the casing are normally 
held apart to press the brush outwardly. 

990,506. ELECTRIC FLOOR-SCRUBBING MACHINE. William H. 


TRANSMITTER. 990,506.—ELECTRIC FLOOR-SCRUBBING MA CHINE. 


Strange, Chicago, Ill. Filed Sept. 8, 1906. Driven by an electric 
motor mounted on the machine. 

990,508. PLUG-RETAINER. John J. Taylor and Leroy K. Hoss, 
Cherryvale, Kans. Filed Jan. 24, 1911. At the sockets for the 
switch plugs of the connecting cords on a telephone switchboard 
are movable sleeves for gripping the cords to prevent their 


dropping. 

990,512. ELECTRIC SWITCH. Thomas E.: Barnum, Milwaukee, 
Wis., assignor to Cutler-Hammer Manufacturing Co., Milwaukee, 
Wis. Filed April 23, 1909. A solenoid has a plunger whose 
operation alternately opens and closes a switch. 

990,514. ELECTRIC LAMP. Emile Beaucoudray and Ernest Stoltz, 
Covington, La. Filed Oct. 3, 1910. An electric oven lamp is 
mounted to rotate on an insulating block provided with contacts. 


990,527. TELEPHONE-MUFFLER. Fred W. Cook, Denver, Colo. 
Filed March 12, 1910. Has a hollow body comprising inner and 
outer spaced shells with a mouth-piece at one end and having 
a chambered portion at its opposite end to receive the instru- 


ment. 

990,602. HEAT-REGULATING SYSTEM. William Douglas Smith, 
Chicago, Ill. Filed Jan. 29, 1908. Comprises a valve adapted 
when in one position to open a passage from a source of heat 
and when in another position to close the passage, electricity 
causes a motion of the valve from one to the other of the 
positions, an electric switch means is adapted to cause mo- 
tion of the switch for part of its travel between the contact 


points. 

990,617. ELECTRIC COOKER AND TOASTER. Russell Wiles, 
Chicago, Ill. Filed Jan. 21, 1911. Two heating elements are 
pivoted to the base and arranged to lie in one plane when 
lowered, the pivots being back of their adjacent edges so that 
when swung up they will separate to a sufficient extent to 
permit the insertion between them of the slice to be toasted. 

990,620. RAIL-BOND. John M. Atkinson and Lyman A. Scovil, 
Chicago, Ill., assignors to General Electric Co. Filed Aug. 
15, 1902. Renewed Feb. 13, 1906. Comprises a lug, a flanged 
head, a lody portion having its end resting against said head 
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and partially surrounded by the flange, and a cap secured 
within the flange against the body portion, the edges of the 
flange being turned over the edges of the cap. 


990,634. ELECTRICAL-RAIL BOND. Harry B. Conway, Boone, W. 
Va., assignor of one-half to Lee Long, Dante, Va. Filed Nov. 
7, 1910. A bolt with a tapered head extends through a tapered 
hole in the bond. The bonding wire is inserted through the 
openings of the tapered bolt heads and drawn into tapered bush- 
ings. 


990,638. TELEPHONE METER SYSTEM. Gerald Deakin, Oakland, 
Cal., assignor of one-half to McMeen & Miller, Chicago, Ill. Filed 
Sept. 10, 1908. . Comprises a meter having a controlling coil 
serially in the telephone line; a locking-circuit for the meter 
and having a contact controled by it; and another contact upon 
the meter short-circuiting the line winding. 

990,647. ALTERNATING-CURRENT MOTOR. Winder E. Golds- 
borough, LaFayette, Ind. Filed May 1, 1903. Has armature 
coils and impedance elements connected in leads from the ar- 
mature coils; and an iron core having a short-circuited winding; 
and of means whereby the core having a short-circuited winding 
can be brought into closer or more distant inductive relation 
with the impedance elements. 

990,658. INSULATING MEANS FOR PIPES AND THE LIKE. Hein- 
rich Kumpf, Stuttgart, Germany. Filed July 26, 1905. Strips 
of felt are impregnated with oxychlorid of magnesium. The 
strips of felt are shaped or molded to the desired form and 
the felt fibers are held by the chemicals. 

990,661. METHOD OF REGENERATING STORAGE BATTERIES. 
Carl Luckow, Cologne, Germany. Filed Oct. 26, 1909. Consists 
in first repiacing the electrolyte by water and allowing the 
latter to become conductive by taking up the residues of the 

electrolyte, then passing a current through the battery 
in a direction opposite to the charging direction until 


990,602.-HEAT-REGULATING DEVICE. 


the lead peroxid of the positive electrode is turned 
into fungous lead and the shrunk fungous lead of the nega- 
tive electrodes is loosened and changed into lead peroxid, 
next passing the current through the battery in a discharging 
direction until the zero point is crossed, thereupon turning the 
acidified water into a saline solution of a predetermined specific 
weight by the introduction of a salt, then passing the current 
through the battery in the charging direction until the electrodes 
are retransformed, and at last replacing the concentrated solu- 
tion by the working electrolyte. 


990,685. TELEPHONE SIGNALING SYSTEM. Egmont Max Tor- 
min, Newton Center, Mass., assignor to Holtzer-Cabot Electric 
Co., Brookline, Mass. Filed March 29, 1910. The combination 
with a source of direct current and an electrically-operated 
vibrator arranged to vary the same, of a circuit connected in 
shunt with the winding of the vibrator, a pair of contacts in 
the circuit and automatic means for periodically closing and 


opening the circuit at a rate lower than the frequency of said 
vibrator. 


990,709. INCANDESCENT ELECTRIC LAMP. Harry Thurston 
Crane, Cincinnati, O. Filed June 12, 1905. A conical reflector 


fits the rear tapered portion of the lamp. The screw base of the 
reflector fits into the lamp socket. 


990,722. POWER-DRIVEN TOOL FOR DRESSING COMMUTA- 
TORS. Roe S. Freeman, Atlanta, Ga. Filed Nov. 21, 1910. A 
shaft is journaled in a forked yoke, a cutter being mounted 
on the shaft between the forks of the yoke. A supporting arm 
is slidably mounted on each side of the yoke, and resilient 


means normally maintain the arm projected beyond the end 
of the yoke. 


990,765. ELECTRIC FURNACE. John B. Nau, New York, N. Y. 
Filed Oct. 31, 1910. An apparatus for refining molten pig iron. 


The hearth and ore shaft are so arranged as to permit oscil- 
lation. 


990,767. ELECTRIC SWITCH OR CONTROLLER. Ralph E. Noble 
and Louis E. Mitchell, Chicago, Ill., assignors to Morgan-Gardner 
Electric Co., Chicago, Ill. Filed Aug. 12, 1908. Has a unitary 
non-yielding, rigidly mounted, current-carrying contact device 
or finger, a blow-out magnet for the switch, the contact device 
or finger also serving to carry the lines of force of said blow- 
out magnet. 
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990,790. CIRCUIT-INTERRUPTER. Egmont Max Tormin, Newton 
Center, Mass., asgignor to Holtzer-Cabot Electric Co., Brookline, 
Mass. Original application filed March 29, 1910. Divided and 
this application filed Oct. 7, 1910. A timer for periodically con- 
trolling a signaling circuit has an electromagnet and a pivoted 
armature arranged when in attracted position to open the cir- 
cuit through the electromagnet, spring means arranged to move 
the armature away from the electromagnet other springs bring- 
ing the armature within the field of the electromagnet. 


990,796. DRUM-ACTUATED ALARM. Emanuel Aufiero, Brooklyn, 
N. Y., assignor to Automobile Supply Manufacturing Co., Brook- 
lyn, N. Y. Filed June 15, 1910. The shaft of a small electric 
motor is fitted with a projection which, striking against a cam 
attached to a diaphragm causes sound waves to be sét up. 

990,811. DISTRIBUTER FOR MAGNETOS. Franklin B. Hays and 
John M. Dinkins, Indianapolis, Ind., assignor's of fifty-three one- 
hundredths to William L. Taylor, Indianapolis, Ind. Original 
application filed Nov. 4, 1909. Divided and this application filed 
Aug. 9, 1910. Has a plurality of insulated annularly-arranged 
segment-conductors and a traveling conductor adapted to sweep 
all of the segments at each circuit of its travel. There are 
also means between the driving shaft and traveling conductor 
for varyirg the relative travel of the shaft and conductor. 

990,823. MACHINE FOR FILLING DRY BATTERIES. Philip P. 
Nungesser, Cleveland, O., assignor to Nungesser Electric Bat- 
tery Co., Cleveland, O. Filed Nov. 25, 1910. A variable reciprocating 
tamping plunger has a relatively long spring to constantly sus- 
tain a portion of the weight of the plunger during its operation. 


PATENTS THAT HAVE EXPIRED. 
Following is a list of the electrical patents (issued by the 
United States Patent Office) that expired May 1, 1911: 
518,939. ELECTRIC CONDUCTOR FOR UNDERGROUND CON- 
DUITS. Daniel E. Conner, Covington, Ky. 
acto ee ee FASTENER. James H.. Eller, Can- 
on, o. 


518,944. DYNAMO-ELECTRIC MACHINE. George Forbes, Niagara 
Falls, N. Y. 


R eee MACHINE. George Forges, Niagara 

S, N. Y. 

518,946. CONSTRUCTION OF SOLENOIDS OR COILS OF WIRE 
USED IN ELECTRIC MACHINERY. George W. Hooper, Roch- 
ester, N. Y. ; 

518,959. TELEPHONE. Eugenij V. Kolbassieff, Cronstadt, Russia. 

518,966. STORAGE BATTERY. William A. Phillips and Justius B. 
Entz, Bridgeport, Conn. 

eae ELECTRIC TIME-ALARM. Henry P. Sommer, Chicago, 


519,031. ELECTROMAGNETIC VARIABLE-SPEED GEARING. 
Wm. W. Beaumont, London, England. 

519,043. ELECTRIC HEATER. Samuel B. Jenkins, Boston, Mass. 

mae ELECTRIC ARC LAMP. Joseph B. McKeown, Cleveland, 

O. 

519,076. SYSTEM OF ELECTRICAL DISTRIBUTION. Elihu Thom- 
son, Lynn, Mass. 

519,077. STORAGE-BATTERY SYSTEM. 
Germany. 

519,097. FIELD MAGNET FOR ELECTRIC MACHINES. Albert 

: Schmid, Allegheny, Pa. 

519,098. SELF-EXCITING CONSTANT-POTENTIAL ELECTRIC 
GENERATOR. Albert Schmid, Allegheny, and Benjamin G. 
Lamme, Pittsburg, Pa. 

519,099. INCANDESCENT ELECTRIC LAMP. Frank S. Smith, 
Pittsburg, Pa. 

519,115. ELECTRIC-RAILWAY CONDUCTOR SUPPORT. Jobn C. 
Henry, Westfield, N. J. 

519,116. ELECTRIC MOTOR. 


Jacob Trumpy, Hagen, 


Frank E. Herdman, Indianapolis, 


Ind. 
519,117. ELECTRIC ELEVATOR. Frank E. Herdman, Indianapo- 
lis, Ind. 


519,120. REGULATOR FOR ELECTRIC MOTORS. Frank E. Herd- 
man, Indianapolis, Ind. 

519,121, 519,122 and 519,123. CONTROLLING DEVICE FOR ELEC- 
TRIC MOTORS. Frank E. Herdman, Indianapolis, Ind. 

519,124. ELECTRIC-MOTOR-CONTROLLING APPARATUS. Frank 
E. Herdman, Indianapolis, Ind. 

519,142. RELAY. Horace S. L. Verley, Hoboken, N. J. 

519,171. MEANS FOR INTRODUCING INSULATING MATERIAL 
INTO CONDUITS. David Brooks, Jr., Philadelphia, Pa. 

519,188. COMMUTATOR BRUSH. Rudolf Kersberg, Hohenlim- 
burg, Germany. 

519,213. AUTOMATIC ELECTRIC FIRE ALARM AND SIGNAL. 
Louis A. Werner and Clement J. Werner, Boston, Mass. 

519,272. ELECTRIC MOTOR. Elias E. Ries and Gordon J. Scott, 
Baltimore, Md. 


519,280. ELECTRIC GENERATOR. Wm. Baxter, Jr., Baltimore, 
Md. 
519,281. ELECTRIC MOTOR OR GENERATOR. Wm. Baxter, Jr., 


Baltimore, Md. 


519.283. ELECTRIC ARC LAMP. John C. Fyfe, Chicago, III. 
519,285. BOILER. Charles S. Hopkins, Arlington, N. J. 
~~ 519,291. ELECTRIC RAILWAY. William B. Purvis, Philadelphia, 


Pa. 
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THE PACIFIC COAST MEETING OF THE AMERICAN 
INSTITUTE. 

The recent Pacific Coast meeting of the American Insti- 
tute of Electrical Engineers has demonstrated the expedi- 
ency of holding an occasional meeting in every part of the 
country. It has shown also that the Pacific Coast is fully 
able to hold its own in arranging a successful meeting and 
supplying the necessary papers, as will be appreciated upon 
reference to the report of the meeting, to be found in this 
issue. | 
A large majority of the papers presented were by resi- 
dents of the Pacific States, and the attendance represented 
very largely the same territory, although a few members, 
including the secretary of the Institute, crossed the conti- 


“nent to attend the meeting. The interest of the meeting 


was largely focused upon the subjects of high-tension trans. 
mission and telephony, although three subjects which seldom 


enter Into Institute discussions were also included, namely, 


electric furnaces, lumbering, and irrigation. The two latter 


are live topics in many sections of the West. — 
High-tension transmission is a subject peculiarly suited 
to discussion in the West, for the West saw the pioneer 


work in its development. It is to be noted that western 


operating engineers have their own ideas on this subject, 
born largely of extended experience, and this was probably . 
the first time that so many of them, representing a wide ter- 
ritory, have gotten together to interchange ideas. 

The time and attention given to telephone subjects 
marks an epoch in Institute history, because never before has 
such an array of important telephone papers been presented 
at one of its mectings. The telephone topics taken up are 
among the most important that the telephone engineer has to 
consider at the present time. The adoption of automatic 
equipment of one kind or another is rapidly making head- 
way, and train dispatching has furnished an extensive tield 
for the employment of the telephone. It was fortunate that 
the advantages and defects of the various systems were so 
freely and frankly discussed from the standpoints of the 
subscriber, the telephone engineer, the manufacturer, and 
the telephone company. The Pacific Coast has made rapid 
strides in telephony, and the attention given these subjects 
at the meeting was therefore peculiarly appropriate. 

The power-diagram tracer described by Prof. Harris J. 
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Ryan promises to find usefulness in connection with high- 
potential investigations. The use of the cathode-ray tube 
for tracing energy diagrams, such as hysteresis loops, is not 
new, but it has been considered rather as a qualitative than 
a quantitative measuring instrument, owing to the difficulty 
of getting sharp lines and sufficiently large diagrams for 
accurate measurement. Professor Ryan has not only ap- 
plied the tube in a new way, but claims accuracy for his 
results when care is taken to so arrange the deflecting elec- 
trostatic fields that they shall be uniform and normal to 
each other. The placing of such a portable instrument upon 
the market will be awaited with eagerness by investigators 
using high potentials. 

A noticeable feature of this meeting, also, was the full- 
ness of the discussion of most of the papers presented. 
Members who seldom get to Institute meetings seemed to 
appreciate the opportunity to participate in its activities. 
It is to be hoped, therefore, that it will not be long before 
another meeting is arranged for some point west of the 
Mississippi. 

The annual convention of the Institute will be held this 
year in Chicago, marking its return to the Middle West 
after a rather long interval. Meetings have been held in 
recent years in Asheville and in Charlotte, North Carolina, 


but there would secem to be lacking yet any meeting in a- 


centrally located Southern city. If the members in this 
section wish to realize the full benefits of the existence of 
the Institute, it behooves them to start a movement looking 
It is 
to be noted, however, that such successful meetings as have 
‘been held this year at Schenectady, Pittsfield and Los An- 


geles owe their inception and their successful realization 


toward an Institute meeting in their own territory. 


largely to the energy of a local section, and the activity 
of the local sections is coming to be looked upon as the 
barometer for indicating the intensity of local electrical in- 
terest. In those cities where there is a healthy local section 
of the Institute, it is fairly certain that electrical interests 
are alive and alert, and that material exists for a successful 


Institute meeting. 


TEACHING ELECTRICAL SCIENCE. 

In the teaching of electrical science, as in most other 
fields of endeavor, the practice of the past has a large influ- 
A half cen- 
tury ago, the conductor was regarded as the all-important 


` ence in determining the customs of the present. 


element in electrical phenomena, and the insulating medium 
was supposed to be useful only in hmiting the extent of the 
conductor. Speculation and experiment as to the mechanism 
of electrical action were based upon this idea. Some elec- 
trostatic experiments, where condensers were involved, in- 
dicated that the dielectric was of some importance, but it 
was not until Maxwell expounded his theory and Hertz 
performed his experiments that the all-important place oc- 
eupied by the dielectric was recognized. 
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Two decades of this recognition have not sufficed to give 
such knowledge its proper place in the teaching of electrical 
engineering. Poynting’s theorem is recognized as one of 
the most important in electrical theory, yet it is seldom 
mentioned in electrical textbooks, and many an engineering 
graduate has never heard of it. Most of the instructors 
think from the old point of view, and students naturally 
learn to do likewise. Even where the modern point of 
view is introduced, it is usually at the end of a course of 
study, and does not become incorporated into the student’s 
fundamental conceptions. 

For instance, it is common among engineers to speak of 
a transmission line as though the energy were transmitted 
through the conductors, and ‘‘current-carrying capacity” is 
a common term. As a matter of fact, the energy is trans- 
mitted through the dielectric, the conductor serving merely 
to direct its course; there is no physical limit to the current 
in a conductor so long as it exists as such, and the reason 
for increasing its size is to decrease the amount of energy 
brought to it through the dielectric and transformed to 
heat in the conductor. 

The advent of wireless telegraphy and its popularization 
might have been expected to have an influence in this regard, 
but such an influence, if existent, is slow in being felt. Wire- 
less, when treated in general textbooks, is usually relegated 
to a concluding chapter, and the new ideas which it in- 
volves are not regarded as fundamental. 

There is much to be said in favor of the historical meth- 
od of teaching, although this method is seldom followed in 
scientific subjects. When it is, the early ideas are naturally 
presented first, but they are then not represented as funda- 
mental, but as crude conceptions which were discarded in 
the light of later experiments. This is not the condition 
in most engineering schools, but what is taught is usually 
presented as fact, and is accepted without reservation. 

One of the difficulties in adopting a new point of view 
for presentation to the student is the lack of a suitable 
series of textbooks which treat the subject in the up-to-date 
way. This is the greatest need of electrical education to- 
day, and the authors and the institutions which furnish the 
books and the courses will be conferring a boon upon the 
electrical student and will be putting themselves in the 
forefront of electrical education. 

CENTRAL-STATION DEVELOPMENT. 

For some time it has been apparent that there was a con- 
siderable setback to the ordinary rehabilitation and develop- 
ment that regularly occurs in connection with most central- 
station properties. It is true that there has been consistent 
growth, and it is quite possible that there is good reason to 
be satisfied with the improvement witnessed in the last five 
vears. It has been estimated that the central-station indus- 
try doubles every five years, and it is expected that this rate 
of growth will have been realized. 
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However, as was noted in beginning, whatever growth 
there has been has come about in the most orderly fashion, 
and the increase in the demand has been taken care of by 
the capacity made ready several years prior to the oncoming 
of the present load. The demand is only beginning to over- 
take the station equipment installed a long while back, and 
the fact is that central stations in many cases have failed to 
realize on their investment as quickly as was hoped for five 
years ago. 

In this connection one of the most encouraging utter- 

ances heard in some time was expressed by Mr. D. L. Gaskill, 
secretary-treasurer of the Ohio Electric Light Association, 
at a recent meeting of the Chicago Electric Club. Speaking 
of the central-station situation in Ohio, Mr. Gaskill said that 
the growth of the demand was in a healthy condition, but 
that it is only recently that the station capacity was begin- 
ning to be taxed. Enlargements made several years ago had 
been adequate to meet a considerable increase. Now, how- 
ever, it was evident that station capacity would have to be 
increased, and he predicted that the near future would re- 
alize a great development in the enlargement of present 
plants and 1 in the building of new stations. 

While the growth of the industry has been remarkable. 


it is only reasonable to expect that a still more remarkable 
In every community now served with 


record can be made. 
For some 


electrical energy the possibilities are enormous. 
time the leading manufacturers have been advertising the 
benefits of electricity direct to the people, and this educa- 
tional effort is beginning to bear rich fruit. This, combined 
with the enterprise of new-business departments and more 
enlightened methods on the part of central-station commer- 
cial men will help prove Mr. Gaskill a true prophet when he 


says: ‘‘I dare predict that the next three years will be the 


best that the electrical industry has ever had.’’ 


THE QUESTION OF RATES. 
A person prominently identified with the central-station 
industry has stated recently that seventy per cent of the total 
cost of producing electric light is independent of the actual 


-cost of producing the electrical energy involved, also that cen- 


tral stations do not charge the customer pro rata—they charge 
too much for energy and not enough for service. Based on 
our older methods of rate making there has been too close a 
relation between the coal pile and profits and not enough 
study given to the division of the cost of light. 

With the advent of the tungsten lamp the necessity of 
a new method of making of rates has become apparent, 
although the sanity of such a method has long been advo- 
cated and the essentials of a definite and logical method 
instituted, notably by Mr. Henry L. Doherty. 

It is stated that one company in a certain city kas in- 


ereased the number of its customers twenty per cent within 


the last year, but has actually increased its revenue only 
three per cent, because new customers and a great many 
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old ones have put in tungsten-filament lamps instead of car- 
This is putting the burden of develop- 


bon-filament lamps. 
While the consumer 


ing the industry in the wrong place. 
should participate in the benefits realized in the improvement 
of the incandescent lamp, no process of reasoning can indi- 
cate any fairness in such a situation as above alluded to. 

In discussing similes the party quoted above has adopted 


a homely parallel. At any first-class restaurant one can order 


two boiled eggs and receiving the attendance of waiters, - 


cooks, a proper assortment of clean linen, eating utensils and 
other equipment, pays, say, twenty cents for his two eggs. 
He knows that the market price for these eggs is probably 
about four cents, but he is willing to pay sixteen cents for 
the service. Now, if the proprietor had appraised his eggs 
at ten cents and his service at ten cents, a drop in the price 
of eggs to cne-third of their former cost would leave him 
little margin for profit if he maintained his price for service 
and charged prorata for his edible commodity. 

However, it is a fact that any rate that does not take 
into consideration the great possibility of improvement in 
efficiency of current-consuming apparatus is fundamentally 
wrong. It places the investment of the central station in 
jeopardy. and this is serious. Under one of the fairest pres- 
ent methods of charging, that of applying a primary rate for 
the equivalent of a certain number of hours’ use of the con- 
sumer’s maximum demand, and a lower secondary rate for 
all energy in excess thereof, there arises a question for dis- 
cussion. Two installations, similar as to number of sockets 
and equipment, but lamped respectively with tungsten and 


earbon incandescent lamps, will indicate a different maximum 


demand for the same illumination, and if the kilowatt-hour 


charge, based upon the use of carbon lamps, returns only a 
fair percentage of profit upon the whole central-station equip- 
ment, then the decreased revenue available through the use 
of lamps of higher efficiency deteriorates the investment value 
of the entire property. 

This is not strictly the case in this country, where re- 
leased generating equipment has taken care of a great many 
new customers, and where improvement in the standard of 
illumination has assimilated what would otherwise have re- 
sulted in a falling off in the load. In Great Britain, on the 
other hand, it has worked serious inroads upon revenues. 
We may come to a point of saturation, so to speak, and the 
conditions which have allowed central stations in this country 
to readjust themselves without severe loss will hardly be dupli- 


cated in the event of another notable improvement in effi- 


ciency of current-consuming apparatus. Further than this. 


there is a growing appreciation of the usefulness of electric 
fans, heating and cooking devices and household implements 
of every nature. With a proper service charge and a low 
charge for energy, the installation of these devices will be 
encouraged, and no matter to what degree of efficiency they 
may be improved there will be no reaction upon the revenues 


of the company supplying the energy inyolved. 
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Future of the Central-Station 
Business. 

At the meeting of the Chicago Elec- 
tric Club on May 3, which was devoted 
to entertainment, D. L. Gaskill, secre- 
tary of the Ohio Electric Light Asso- 
ciation and prominent in the central- 
station field in Ohio, made a few sig- 
nificent remarks bearing on the future 

prospects of the central-station indus- 
try. 

Speaking of conditions in Ohio, Mr. 
Gaskill said that the present year was 
the most prosperous one in the history 
of the business. Central stations have, 
however, according to the speaker, in 
the past built their stations in antici- 
pation of a much greater demand for 
the future than was actually realized, 
and in recent years the introduction of 
the high-efficiency lamps offset the an- 
ticipated demand considerably. 

Central stations have now dealt with 
this situation’ successfully and this, 
coupled with the co-operative advertis- 
ing and missionary work of the manu- 
facturers and technical press, has 
given greater impetus to the industry 
than ever before. Mr. Gaskill pre- 
dicted that the next few years would 
witness the rebuilding of central sta- 
tions on a much larger scale than ever, 
with a corresponding period of pros- 
perity. 7 

Another phase of the business 
touched upon by the speaker was the 
electric range, for which a great fu- 
ture is in store if its efficiency can be 
made commensurate with the efficiency 
of the tungsten-filament lamp. 


n a 


New York-Denver Toll Line Opened 
for Service. ; 

On the evening of May 8 the new 
2,000-mile telephone line of the Ameri- 
can Telephone & Telegraph Company 
between New York and Denver was 
placed into regular commercial service. 
Excellent voice transmission and en- 
tirely satisfactory service was given. 
This important line has been described 
in these columns on several occasions. 


Its opening for commercial service 
marks an epoch in long-distance 
telephony. 


eee ee eee 
Wireless on Pilot Boats. 

The New York & New Jersey Sandy 
Hook Pilot Benevolent Association has 
arranged to install wireless stations on 
its pilot boats New York and New Jer- 
sey. The installations will be made at 
once. 


Ohio Society of Mechanical, Electrical 
and Steam Engineers. 

The twenty-third meeting of the Ohio 
Society of Mechanical, Electrical and 
Steam Engineers will be held on May 
18 and 19 in the Elks’ Club Auditori- 
um at Youngstown, Ohio. At the 
Thursday morning session Joseph W. 
Hays, of Chicago, will present a paper 
on ‘‘Flue Gas Analysis.’ In the after- 
noon an inspection trip will be made 
to the works of the Youngstown Sheet 
& Tube Company. In the evening 
Irwin F. Osborn, of Columbus, O., will 
read a paper on ‘‘The Engineering Fea- 
tures of the Columbus Garbage Reduc- 
tion Plant’ and D. Martignone, of 
Cleveland, will read a paper on ‘‘In- 
dustrial Motor Control.’’ Friday 
morning J. H. Tracy will present a 
paper on *‘Load Regulation by Means 
of Storage Batteries.” On that even- 
ing two papers will be read, one by 
Paul M. Lincoln, of Pittsburg, on 
‘‘General Comments Concerning Hy- 
droelectric Development in the Central 
West,’’ and the other by Dr. Lowen- 
stein, of Schenectady, N. Y., on ‘‘Cen- 
trifugal Blowers.” On Friday after- 
noon and Saturday morning there will 
be further inspection trips to plants in 
and near Youngstown. 

The secretary of the Association is 
F. E. Sanborn, Columbus, O. 


——e 


Stresses in Guy Wires. 

At a meeting of the Western Society 
of Engineers held in Chicago on May 3, 
W. M. Wilson presented a paper en- 
titled ‘‘An Analysis of the Stresses in 
Guy Wires.” In this paper a study is 
made of the stresses in steel wires used 
in guying  non-self-supporting steel 
stacks. One of the conclusions of the 
author is that in tightening the wires 
stress should be applied until it is no- 
ticed that the sag in them is no longer 
appreciably reduced; if further stress 
is applied it results merely in stretch- 
ing the guys. 


Mill Lighting to be Discussed at Phil- 
adelphia. 

The next monthly meeting of the 
Philadelphia Section of the Iluminat- 
ing Engineering Society will be held 
on the evening of May 19. W. D’A. 
Ryan, illuminating engineer of the Gen- 
eral Electric Company, will present a 
paper on ‘‘Mill Lighting,’’ which will 
be illustrated by numerous lantern 
slides. 
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Illinois State Railroad Commission to 
Control Interurban Railroads. 
The Illinois State Legislature has 
practically passed a comprehensive bill 
enlarging the powers of the State Rail- 
road and Warehouse Commission. Its 
present powers over steam railroads 
are extended to include electric inter- 
urban lines, sleeping-car companies, 
express companies and steamboat lines. 
At the time of this writing some slight 
details will require a conference be- 
tween the Senate and the House, but 
the bill is sure of final enactment and 
of approval by the governor, who has 
consistently advocated it. 3 
The other publie utility bills aiming 
to establish either a new state commis- 
sion to control all publie utilities, or 
to enlarge the powers of the present 
Railroad and Warehouse Commission 
to cover all the utilities in the state. 
will probably not pass, but the bill re- 
ferred to above, which is now being 
enacted, is doubtless a step toward the 
ultimate broadening of the State Rail- 
road Commission to cover this larger 
field of supervision. 
— en 
American Electric Railway Association. 
The 1911 convention of the Ameri- 
can Electric Railway Association will 
be held in Atlantic City, N. J., October 
9, 10, 11, 12 and 13. In Convention 
Bulletin No. 1 distributed by the As- 
sociation a statement is made that it 
was intended to hold the convention in 
the middle west, but it was impossible 
to secure accommodation for so large 
an organization on the dates specified. 
U ue re eres 
Electrification of German Railways. 
The German Government railway 
management is experimenting with the 
electrical operation of freight and pas- 
senger trains in the Bitterfeld district 
of Saxony. About sixteen miles are 
now in operation. When completed 
the line will be ninety-six miles long 
and will form part of a through route 
between Madgeburg and Halle. It is 
intended to move all through traffic 
over this distance in order to test the 
difference between steam and elec- 
tricity. 
On an inspection trip recently made 
by a deputation of Parliament, railway 
officials, and members of the press over 
the completed portion of the line which 
has been operated by electricity for 
some time, the utility and economy of 
the electric locomotive were fully 
demonstrated. 
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Harris J. Ryan. 
The modern development of the 
transmission of electrical power has 
called into practical use higher voltages 
than have heretofore been utilized in 
electrical engineering work and many 
problems have arisen which formerly 
seemed outside the province of the elec- 
trical engineer. The behavior of insu- 
lating materials under high electric 
stresses, the phenomenon of corona and 
the effects of capacity on high-voltage 
lines have opened up a field of investi- 
gation which is as yet but partly ex- 
plored. One of the first men 
to carry on investigations in 
this field and one who has 
continued this work up to 
the present time, is Harris J. 
Ryan, professor of electrical 
engineering in Leland Stan- 
ford Junior University. 
Harris Joseph Ryan was 
born at Powells Valley, Pa., 
January 8, 1866. He is the 
son of Charles W. and 
Louisa (Collier) Ryan. He 
attended the Baltimore City 
College in 1880, and later 
went to Lebanon Valley Col- 
lege. In 1887 he was grad- 
uated from Cornell Univer-: 
sity with the degree of Me- 
chanical Engineer. He then 
served at the same institu- 
tion as instructor of physics 
and in 1889 became professor 
of electrical engineering, 
which chair he continued to 
fill until 1905, when he was 
called to Stanford Univer- 


sity. 
Professor Ryan was a- 
judge on the Board of 


Awards at the Columbian 
Exposition in 1893, and one 
of the United States dele- 
gates to the International Electrical 
Congress at St. Louis in 1904. He is 
the author of ‘‘Textbook of Electrical 
Machinery’’ and has contributed a 
number of very valuable papers to the 
Transactions of the American Institute 
of Electrical Engineers, his most. re- 
cent contributions dealing with the 
conductivity of the atmosphere at high 
voltages and related phenomena. He 
has served as vice-president of the 
American Institute and is a member 
also of the American Society of Me- 
chanical Engineers, the American Phys- 
ica] Society, the Society for the Promo- 
tion of Engineering Education, and the 
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Franklin Institute. He is a fellow of 
the American Association for the Ad- 
vancement of Science, and a member 
of the honorary fraternity of Sigma Xi. 
Professor Ryan was married on Sep- 
tember 12, 1888, to Katherine E. For- 
tenbaugh, of Halifax, Pa. 
——— o 
Properties of the Alpha Rays. 

In a lecture on ‘‘The Properties of 
the Alpha Rays of Radioactive Mat- 
ter,’’ delivered at a meeting of the In- 
stitution of Electrical Engineers, in 
Manchester, Eng., Prof. Ernest Ruther- 


HARRIS J. RYAN, 
Professor of Electrical Engineering, Stanford University. 


ford showed how the analysis of the 
radium radiation into three kinds is 
carried out. The alpha rays, though of 
apparently insignificant penetrative 
power, are really responsible for the 


greater part of the effects exhibited by 


radio-active matter. He traced the ex- 
periments made to prove that the radi- 
ated particles are electrically charged, 
and also those which determined their 
velocity and mass. It had been found 
that the velocity was from 11,000 to 
12,000 miles per second. Passing from 
this, Dr. Rutherford spoke of the ioni- 
zation properties of the rays and their 
powerful chemical action. He has 
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proved that the alpha particle is a he- 
lium atom, and his most interesting il- 
lustration was a diagram of the elec- 
trical instrument he used for counting 
the number of particles as they were 
given off. With regard to the investi- 
gations he is now carrying on, he said 
he hoped very soon to form some rea- 
sonable view of the constitution of the 
atom itself. 
——e 
A New Form of Cell. 

A new cell has recently been invent- 
ed and patented by F. Di Palma, in 

| Italy, which consists of elec- 
trodes of amalgamated zine 
and lead peroxide respective- 
ly, immersed in sulphuric 
acid solution, and has a po- 
tential difference of two 
volts. The electrodes are 
placed horizontally in a 
closed vessel, the zinc one 
near the bottom, and the lead 
peroxide one in the center; 
the space between them is 
filled with sulphuric-acid so- 
lution and that above the 
lead peroxide is filled with 
compressed oxygen pumped 
in through a tap at the top 
of the vessel, thus reoxidiz- 
ing the lead peroxide as fast 
as it is reduced. The appar- 
atus may be used as an ac- 
cumulator by charging with 
an electric current when the 
oxygen is exhausted, and is 
stated to be much lighter and 
to cost less for energy than 
the ordinary accumulator, 


while it is very rapidly 
charged. 
——_—__>-e—____— 


Electric Power in France. 

A comprehensive report 
concerning the use of elec- 
trical energy in the northern part of 
France which was read before the gen- 
eral assembly March 24 contains some 
interesting facts concerning the in- 
creasing use of electrical power in that 
country. 

Curves showing the amounts of power 
used each month for the past three years 
indicate an almost steady growth and 
show that while the amount of power 
used in January, 1908, was only about 
260,000 kilowatt-hours, this had grown 
in January, 1909, to 1,130,000 kilowatt- 
hours. The figure given for the month 
of December, 1910, was 2,800,000 kilo- 


watt-hours. 
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Pittsfield Section, A. I. E. E. Anniver- 
sary Dinner. 

The fourth annual dinner of the 
Pittsfield Section, American Institute 
of Electrical Engineers, commemorat- 
ing the twenty-fifth anniversary of the 
first commercial application in this 
country of the transformer and al- 
ternating-current generator, was held 
at the Hotel Wendell, Pittfield, Mass., 
May 4. The guest of honor was Wil- 
liam Stanley, who delivered the prin- 
cipal address of the evening on the sub- 
ject of ‘‘Our First Alternating-Cur- 
rent Plant and How It Started.’’ 

Following the dinner Chairman S. 
H. Blake, of the Pittsfield Section, wel- 
comed the guests to do honor to Mr. 
Stanley and then introduced Dugald 
C. Jackson, who acted as toastmaster. 
Prof. Jackson sketched briefly the his- 
tory of electrical science and paid a 
glowing tribute to Mr. Stanley, stating. 
that the significance of his work was 
to lift the subject out of the realm of 
speculation and make it of commercial 
value. 


MR. STANLEY’S ADDRESS 


Mr. Stanley’s address was chiefly remi- 
niscent. He recalled the pioneer work of 
Edison, Brush, Weston and Thomson, which 
was entirely concerned with direct-current 
equipment until about 1885. A little before 
this time Gaulard and Gibbs, two Europeans, 
had advocated the use of induction coils 
for transforming alternating currents. Their 
designs were far from meeting the engineer- 
ing requirements, however, and were not 
nearly as commercially effective as those 
developed by Zipernowsky, Deri and Blathy, 
three engineers of Ganz & Company. of 
Buda-Pesth. Mr. Stanley’s ideas respecting 
the employment of alternating-current cir- 
cuits began to take form in 1883. No infor- 
mation on the subject was available, nor 
could effective alternators even be obtained 
for experimental work. In 1884 Mr. Stanley 
became associated with George Westing- 
house and began some experimental work 
with alternators. Next year he came to 
Great Barrington, Mass., and established a 
laboratory in which he designed and built 
the first transformer for connection across 
a high-potential circuit. A town-lighting 
plant was installed, using a Siemens alterna- 
tor and a number of the new transformers. 
Everything worked quite satisfactorily until 
the wreck of the alternator. This compelled 
Mr. Stanley to design a new machine, which 
he did in a few weeks: the new alternator 
and transformers worked very satisfactorily 
and in April of 1886 their excellent opera- 
tion convinced Mr. Westinghouse of the de- 
sirability of entering the alternating-current 
field. 


Charles F. Scott was the first speak- 
er upon the general subject ‘‘ Reminis-. 
ences.” He graphically told of his ac- 
quaintance with the transformer made 
twenty-four years ago at the Hoosue 
Tunnel and of his visit to the tunnel 
recently where he was drawn by an 
electric engine through an electrically 
equipped tunnel all made possible by 
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the introduction of the transformer. 

Dr. Charles P. Steinmetz stated that 
his status in the electrical world was 
very different from Mr. Stanley’s, as 
Mr. Stanley belonged to the age of the 
heroes. He paid a great tribute to him 
as a ploneer and to the other pioneers 
who did so much for electricity when 
they were forced to invent even the 
language in which to convey their dis- 
coveries. He told of his first sight of 
the transformer in Pittsfield in 1891, 
and impressed upon the engineers and 
students how much easier were their 
paths than the path of Stanley with 
like rewards for those who really dis- 
covered. 

T. C. Martin told of Mr. Stanley’s 
promotion of incandescent. lamps with 
the hair of a Chinaman for the filament. 
He stated that of the 6,000 power sta- 
tions in the country seventy-five per 
cent were equipped with alternating 
motors and transformers. He sug- 
gested that the original transformer 
should be preserved as a priceless heir- 
loom. 

Dr. E. W. Rice gave many interest- 
ing reminiscences covering the period 
of his thirty years’ acquaintance with 
Mr. Stanley and paid a wonderful 
tribute to him not only as a man but 
as an ideal gentleman. 

Dr. Elihu Thomson stated that to 
Mr. Stanley was due all credit for the 
forefront application of the alternat- 


ing current in the art and that it was 


particularly fitting to pay him tribute 
there in Pittsfield where are being con- 


structed enormous transformers such 


as were never conceived in the imagi- 
nations of the original electrical in- 
ventors. 

Parley A. Russell made one of the 

most enjoyable talks of the evening. 
He told of how the first plant carry- 
ing electricity for a distance of eight 
miles was installed at his water plant 
in Great Barrington by Mr. Stanley 
years ago. 
_ Frank J. Sprague recited briefly a 
few of his own experiences in which 
he just missed inventing the trans- 
former. Paying full tribute to Mr. 
Stanley’s accomplishment he said ‘‘but 
more than money he has made from 
it—more than the honor which has 
come to him—is the heritage which he 
bequeaths to his tamily and posterity 
in having acomplished something for 
the good of the world.” 

Frederick Darlington gave personal 
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reminiscences of his relations with Mr. 
Stanley and enlarged upon the thought 
of what the transformer had done for 
humanity. 

W. S. Moody apologized for the ab- 
sence of C. C. Chesney who, he stated, 
was unavoidably absent and told of 
his first meeting with Mr. Stanley 
whom as a student he met when Stan- 
ley was giving a lecture before the 
‘‘ Massachusetts Society of Arts.” He 
then enlarged upon the inspiring per- 
sonality of Mr. Stanley in making oth- 
ers work and credited him with having 
so interested him that he made trans- 
former work his vocation. 

Prof. Jackson then called upon Mr. 
Stanley who briefly but very feelingly 
responded to the tributes of his friends. 

During the evening Mr. Stanley pre- 
sented the Institute with the original 
transformer which he carried on his 
first experiments with. This and other 
early apparatus was illustrated in the 
souvenir program distributed to those 
present, which in addition contained 
abstracts of articles printed about the 
time of Mr. Stanley’s first success. The 
principal feature of the program is & 
reprint of an article by Mr. Stanley 
on ‘‘The Beginning of Alternating- 
Current Engineering,’’ which appeared 
in the EvectrRicAL Review for Febru- 
ary 15, 1902. | 


—_—_ 3 


Convention of the National District 
Heating Association. 


The National District Heating Asso- 
ciation will hold its third annual con- 
vention in Pittsburg, Pa., on June 6, 7 
and 8. The first session will be held 
at 2 p. m. on Tuesday, June 6. Par- 
ticular attention has been given to the 
preparation of the program, and the 
range of the subjects has been care- 
fully regulated so as to interest all 
branches of the heating industry. 

The papers include one dealing with 
the transmission of heat through dif- 
ferent radiating surfaces; and a paper, 
covering the subject of heating fran- 
chises. 

The third paper covers results which 
have been obtained from the use of 
two of the steam meters which are 
on the market for that purpose. There 
will also be papers on super-heated 
steam and the handling of customers. 
An elaborate entertainment program 
has been arranged for. | 

The secretary of the association 18 


D. L. Gaskill, of Greenville, O. 
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and among the others are the towns of 
Angouleme and Perigueux. A power 
network runs through the region from 
the present plant, consisting of 55,000- 
volt and 13,500-volt lines, and these sup- 
ply several important substations which 
are located at Bordeaux and other cen- 
tral points. 

Owing to the hydraulic conditions 


effect of putting the turbine plant out 
of action, so that in order to keep the 
station running it was necessary to erect 
a large steam plant at the same time. 
At times this furnishes the total amount 
of power and at times of rather low 
water may be used in connection with 
the hydraulic turbines. In the steam 
plant there are erected Curtis steam 
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is used for the transformers and the ap- 
paratus of the outgoing power lines. 
In the hydraulic part of the plant 
there are nine turbines placed in line. 
The water enters directly from the river 
into the turbine chambers, each of which 
has a lifting gate at the inlet, operated 
by a hydraulic piston device. After 


passing the turbine. the water returns 


yO 


928 


by an offtake conduit to the river. The 
turbines are rated at 3,000 horsepower 
with a maximum head of water of 
twelve meters and run at a standard 
speed of 107 revolutions per minute. 
These wheels are of the Francis double 
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a building for the steam turbines, a 
boiler house and. a coal-storage bin in 
the rear of this latter. Coal is brought 
from Bordeaux either by railroad or by 
water, and there is a side-track leading 
from the railroad along the bin. The 
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DAM AND TRANSFORMER HOUSE. 


type and are designed to run with a 
fall varying from six to twelve meters. 
They are provided with hydraulic gov- 
ernors which keep the speed very close 
to the standard. In the sectional view 
will be observed the position of the tur- 
bine in the lower chamber and the meth- 
od of mounting the vertical shaft which 
runs to the machine room on the upper 
floor and there has 
mounted upon it. 

The present alternators are of 2,000- 
kilowatts capacity and are designed for 
9,900 volts, three-phase, working at the 
turbine speed of 107 revolutions per 
minute and giving fifty cycles. For 
these machines there is used an outer 
revolving field of cast steel which 
is built in two halves and contains fifty- 
six laminated pole pieces. Copper strip 
of 106 square millimeters is used for 
the winding, and all the field coils are 
connected in series. The field bore is 
five meters and the air gap six milli- 
meters. For the internal fixed arma- 
ture there are used 168 coils laid in 336 
slots. Each coil has six turns of sixty- 
eight-square-millimeter wire. 

As regards the steam plant for the 
Tuiliere station, 


the alternator 


it has been laid out on 
a most modern design respecting the 
facilities for bringing in coal to the sta- 
tion, stoking and carrying off the cin- 


ders. The plant in general comprises 


cars are emptied at the bin into suit- 
able conveyors. In the boiler house, 
the coal bunkers for the automatic 
stokers are placed near the roof and are 
designed to hold 450 tons of coal. A 
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eight double chutes for reedi the au- 
tomatic stokers. 

In the boiler plant are installed six- 
teen boilers of the Buttner type, mount- 
ed in two batteries, one on each side of 
the room. Each of these boilers will 
produce 3,500 kilogrammes oť steam per 
hour at the standard rate, but this can 
be increased up to 4,300 if need be. 
The grate surface is 5.7 square meters 
and the heating surface 260 square me- 
ters. Superheaters of eighty-five square 
meters tubular surface are used. Under- 
feed stokers are employed with the pres- 
ent plant. A forced draught is supplied 
for each battery of boilers by a blast fan 
coupled to a thirty-two-horsepower elec- 
trie motor, delivering 64,000 cubic me- 
ters of air per hour. A special switch- 
board is installed in the boiler house for 
these motors. There are used two Green 
economizers, each having 560 square me- 
ters surface. Under the plant is a gen- 
eral smoke flue, leading to two sixty- 
meter smokestacks built in the rear. For 
pumping the water to the boilers there 
are used two Worthington steam pumps 
and two centrifugal pumps, these latter 
being driven hy thirty-five-horsepower 
motors. : 

In the machine room are installed two 
3,000-4.000-kilowatt Curtis-turbine alter- 


THE LIFT-GATE DAM ACROSS THE DORDOGNE. 


conveyor brings the coal from the stor- 
age bin to the bunkers and after dump- 
ing it, proceeds down below the furnace 
grates so as to take 
These 


off the cinders. 
are brought back to the bin and 
suitable bunkers. The coal 
bunkers mounted in the boiler room are 
built of reinforced conerete and have 


stored in 


nator groups built at the French Thom- 
son-Hlouston Company’s works. Later 
on, a third steam-turbine set can be 
mounted on a foundation which is built 
for the purpose. The foundations are 
laid in concrete. Like the alternators 
just mentioned, these machines are of 
the three-phase type. working at fifty 
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cycles, generating at 5,500 volts. They 
<an be therefore coupled in parallel with 
the other machines of the station. The 
fields are excited from a 125-volt direct- 
eurrent circuit. At full load of 3,000 
kilowatts, the present turbines use seven 
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heavy overload, means are provided for 
securing a good air draught. A motor- 
driven blast fan works in a masonry 
chamber in the basement and delivers 
air to a common flue, from which branch 
flues go up to each of the turbine sets. 
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phase motors. The same transformer 
bank furnishes all the three-phase cur- 
rent which is needed for the motors 
upon the premises. A steam-engine and 
generator group is also used in order to 
provide a reserve, and the alternators 
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MAIN SWITCHBOARD, 


kilograms of steam per kilowatt-hour, 
and at half load, 7.75 kilograms, using 
superheated steam at 275 degrees centi- 
grade at the turbine inlet, and a ninety- 
three-per-cent vacuum in the condenser. 
For these latter there is used the cylin- 
drical marine type with 1,000 square 
meters surface. Motor-driven water 
pumps, as well as air pumps, are used 


Between the last mentioned groups 
and the hydraulic-turbine sets there are 
four motor-generator sets which serve 
for supplying the 125-volt exciter cir- 
cuits of the whole station. Each has a 
three-phase induction motor of the squir- 
rel-cage type which is coupled to a 150- 
kilowatt direct-current generator. For 
use with the three-phase motors there 


UPPER FLOOR OF TRANSFORMER HOUSE. 


are excited by this group when starting 
up the station. In this way there is 
always direct current to be depended on 
outside of what the motor-generator sets 
will furnish for excitation current, and 
the plant has also a reserve of the direct- 
current for motors and the uses on the 
premises. 

In a plant of as large a size as the 


BOILER ROOM. 


with the condenser, counting two forty- 
horsepower, three-phase motors operated 
from a 220-volt circuit. Oil-pressure 
lubrication is furnished by a 125- 
volt twenty-five-horsepower direct-cur- 
rent motor. As the steam-turbine group 
may often be called upon to work on a 


OIL-SWITCH ROOM IN MAIN STATION. 


are four single-phase transformers, three 
of which are connected for three-phase 
operation, the other being held in re- 
serve. The transformers are of the 225- 
kilowatt size and current is brought to 
the primaries at 5,000 volts, being 
stepped down to 220 volts for the three- 


present one, and containing such a num- 
ber of units, special attention had to be 
given to the question of handling the 
circuits in the proper manner. To car- 
ry this out, the switch apparatus be- 
longing to the alternator and exciter cir- 
cuits is mounted in a two-story wing 
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which opens into the main building. 
One of our views shows the main switch- 
board located on the upper floor so as 
to overlook the machine room. Behind 
it are placed various apparatus, and the 
remainder is installed on the ground 
floor. Besides the main panel-board, the 
apparatus placed in this annex com- 
prises the high-tension switches for the 
machines, the 5,000-volt busbars, the 
storage battery and the transformers 
which are used for supplying the station 
premises. All the step-up transformers 
and their apparatus are placed in the 
second building which lies adjoining the 
present one. | 

On the ground floor is mounted the 
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space between two projections. From 
the alternators, the circuits are taken to 
the busbars by means of paper-insulated 
lead-covered cable. A high-tension 
switch of the oil type is placed at the 
junction point of each alternator cable 
with the bars, as well as ordinary single- 
pole knife switches, so that the oil switch 
may be cut off in case it i$ damaged. 
The cables coming from the alterna- 
tors pass first into junction boxes con- 
tained in concrete cells or niches, and 
the circuits lead from thence to the high- 
tension oil switches placed on the second 
floor. From here the connections are 
brought down again to the ground floor, 
passing the knife switches and then 
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SECTIONS OF THE TUILIERE HYDRAULIC STATION. 


5,000-volt busbar for the alternators, 
taking in the nine hydraulic-turbine 
groups and the two steam-turbine sets. 
The busbars are double and are laid out 
in the form of a continuous loop. The 
current from the machines comes in on 
one side of the loop, and the outgoing 
circuits are taken off from the other 
side. Between the junction points are 
placed an equal number of section 
switches. Coupling switches allow two 
bars to be connected in series, or permit 
the placing of the load on either of the 
bars separately. This part of the build- 
ing has a set of shelf-like projections in 
concrete and each bar lies in a separate 


reaching the busbar. Where the cir- 


cuits are taken off the busbars to run 


to the step-up transformers in the other 
buildings, a similar arrangement is used. 
The oil switches, which are shown in 
one of the views, are operated by a 110- 
volt motor, using a magnetic friction 
clutch. The oil tanks for the switches 
are placed in brick vaults. The oil 
switches are operated by remote-control 
switches on the main board, the switch 
position being indicated by red and 
green pilot lights. 

The main switchboard is made up of 
forty-one marble panels. Of these, elev- 
en panels are used for the alternators. 
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Each of the alternator panels contains 
a voltmeter, an ammeter, a power-factor 
indicator, a wattmeter, besides a field 
rheostat with distant control by solenoid, 
and a field switch. There are also the 
two pilot lamps for the oil switches al- 
ready mentioned, and a switch for con- 
trolling the motor of the turbine speed 
governor, also a synchronizer and a re- 
mote-control relay for the alternator 
switch for securing a quick break. 

On each of the five transformer pan- 
els for the main 5,000-50,000-volt step- 
up transformers there are mounted an 
ammeter and two relays for quick break- 
used with the transformer oil switches, 
also red and green pilot lamps for these 
switches, and one synchronizer. There 
are three panels used for the outgoing 
50,000-volt power lines, and each panel 
contains three ammeters, two voltmeters, 
one remote-control switch for operating 
the oil switches, and one relay for quick 
break of these switches. For the out- 
going 13,000-volt power lines there are 
four panels with one ammeter and the 
remainder somewhat like the preceding 
panels. The direct-current part of the 
switchboard comprises eight panels in 
all. Of these, four panels are taken by 
the four main exciter groups and one 
panel is used for the steam-engine ex- 
citer group, one panel for the storage 
battery and its booster and two panels 
for the outgoing direct-current circuits. 
In this part of the building are located 
the four transformers which we men- 
tioned above as used for the motor-gen- 
erator groups. | 

In a separate house near the main 
building is located the storage battery, 
consisting of sixty cells with a capacity 
of 600 ampere-hours on a one-hour dis- 
charge. It is used in parallel on the 
exciter circuit as a reserve and can also 
furnish the lighting circuits if need be, 
as well as the current for the various 
direct-current motors. For the battery 
charging there is installed a booster 
group consisting of a twenty-horsepower 
motor driving a generator. 

One of the views shows the exterior 
of the separate building which is used 
for the step-up transformers and high- 
tension busbars and also for the outgo- 
ing power lines, the whole outfit being 
installed by the Thomson-Houston Com- 
pany. An underground passageway con- 
nects the ground floor of the building 
with the foregoing switchboard room, s30- 
that the different 5,000-volt cables from- 
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the station busbars can be brought into 
the transformer house. On the ground 
floor are located the step-up transfor- 
mers, these being single-phase units con- 
nected in groups of three. One bank of 
transformers serves to raise the machine 
voltage of 95,000 volts to 50,000 volts 
and a second bank is used for raising to 
13,000 volts, as power lines are operated 
at both these voltages. The trans- 
formers are each lodged in a fireproof 
cell having a corrugated iron door. The 
cells are ranged in line and have a track 
running along in front of them so as 
to handle the transformers conveniently. 

The 5,000-50,000-volt transformers 
are of 1,200-kilowatt capacity and are 
connected in sets of three, with the 
5,000-volt side in delta connection and 
the 50,000-volt side in star, being of the 
oil type water cooled by means of a 
worm tube. The total weight of the 
transformer, including oil, is twelve tons. 
There are installed fifteen of these trans- 
formers in the station. Of similar build 


are the 5,000-13,000-volt units, and there 


are six single-phase transformers used 
They 
are connected on the delta system on 
both sides. Cooling water comes from 
a main tank located at an elevated point 
which feeds a common piping of large 
diameter, and separate pipes run down 
from this into each transformer, with a 
general offtake leading to the river. 

The 5,000-volt cables leading from the 
main station to the transformer house 
are armored, and have three conductors 
each. One of these cables for each group 
of three transformers ends in a junction 
box and the connection is made from 
here to the transformers. On the 
ground floor are placed the busbars for 
the 50,000 and the 13,000-volt circuits, 
and on the second floor are the high- 
tension oil switches and the starting con- 
nections for the outgoing lines. These 
latter will be noticed in the exterior 
view of the building. 

The 50,000-volt busbars are of ten- 
millimeter bare copper wire laid in re- 
cesses formed by projecting shelving 
and are spaced one meter apart. They 
are divided into three sections, and can 
be variously coupled by general and sec- 
tion switches. For the 50,000-volt oil 
switches there is used a type which is 
analogous to the above-mentioned 5,000- 
volt switch, but it is of a large size. 
Cylindrical wood tanks are used in this 
ease. These switches are used for the 
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transformer connections and also for the 
outgoing lines, and they are fitted with 
electric-motor drive in the same way as 
the above, using remote control so that 
they can be operated from the main 
switchboard in the dynamo room. 

A well designed arrangement is used 
for mounting the outgoing 50,000-volt 
power lines. Each wire passes out of 
the building through a window one me- 
ter square, which is protected on the out- 
side by a glass-covered galley. The wires 
go from here to a structural iron pole, 
as will be observed. On each wire is 
placed a choke coil, and it also carries a 
Wirt lightning arrester. 

A similar plan is used for the 13,000- 
volt circuits, and the busbars are 


TURBINE ALTERNATOR SET. 


mounted on the ground floor. These cir- 
cuits also have oil switches of the same 
type as those used on the higher voltage 
lines. The 13,000-volt outgoing power 
lines are disposed in the same way as 
in the other case. 

The power network is an extensive 
one, and consists of two separate power 


lines running west to Bordeaux, situ- 


ated about sixty miles distant, and a 
third line running northward for the 
supply of Angouleme and Perigueux. 
Both 50,000-volt and 13,000-volt power 
lines are employed on the network. A 
large substation is installed at Bordeaux 
to receive the lines, and the other lead- 
ing centers also have substations. This 
apparatus ìs installed by the French 
Thomson-Houston Company. 
————_--e—_—__—. 
Two large telegraphically regulated 
clocks have been installed at the Man- 
hattan end of Brooklyn Bridge. 
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Industria] Utilization of Peat in Ger- 
‘many. 

The industrial utilization of peat for 
lighting purposes has been attempted 
for many years in Germany, but as 
yet there has been no satisfactory so- 
lution of the problem of how to pro- 
duce power gas from peat more cheap- 
ly than from coal. In conjunction 
therewith the generation of ammonia 
and of electricity has been given much 
attention in scientific quarters, and at 
recent meetings of German scientists 
this problem was discussed as a result 
of new views and investigations pre- 
sented by Dr. Caro, of Berlin. 

In collaboration with Professor 
Frank, of Charlottenburg, Dr. Caro 
discovered a method for the economic 
utilization of peat, which he claims 
avoids former mistakes and which he 
described as follows: The generator 
consists of shaftlike ovens where the 
cremation of the peat is conducted in 
a way admitting limited quantities of 
air. Thus also a dry peat, in pieces, 
can be treated and produces a gas 
strongly impregnated with tar fumes, 
which gas, after purification from tar, 
will furnish a useful heating and pow- 
er gas. The inventor found that if the 
gasification process is properly con- 
ducted peat containing as much as 60 
per cent. of water, and even smudgy 
peat, could be used. Peat having a 
percentage of water above sixty could 
be dried down to this figure by storage 
in the open air. 

This process, Dr. Caro asserts, per- 
mits the manufacture of a good heat- 
ing gas during the entire year, and he 
claims that it can be used in connec- 
tion with the generation of electricity. 
In view of the absence of constant 
water power in Germany, he thinks 
that the invention will cheapen the cost 
of generating current. Another result 
of the discovery is the extraction of 
nitrogen by this process, eighty-five per 
cent of this element contained in the 
peat being recovered therefrom. This 
nitrogen can be converted into ammonia 
by the introduction of steam. The 
method admits of the production of 
ammonium sulphate, and thus fur- 
nishes agriculture with a valuable fer- 
tilizer. 

_———_o-- oe 

Exports of copper for the week end- 
ed May 4 were 5,012 tons. The amount 
since the first of the month is 4,582 


tons. 
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American Institute of Electrical Engineers. 


Convention at Los Angeles, Cal., April 25 to 28. 


The Pacific Coast convention of the 
American Institute of Electrical Engi- 
neers was held with great success on 
April 25 to 28, in Los Angeles, Cal., 
with trips to near-by points of inter- 
est. The business sessions of the con- 
vention were held in the Hotel Alex- 
ander. Very complete arrangements 
were made by the convention commit- 
tee for excursions. The first of these 
took place after the meeting on Tues- 
day, with Redondo Beach as the ob- 
jective point. The power house of the 
Pacific Light and Power Corporation 
was inspected, and this was followed 
by a bath in the Pacific Ocean and a 
late dinner, with the return to Los 
Angeles in the evening. On Wednes- 
day afternoon there was a trip to Mt. 
Lowe for dinner. 

The entire day on Friday was de- 
voted to an excursion to Redlands, 
where the Mill Creek power house of 
the Southern California Edison Com- 
pany was visited, after which the party 
proceeded to Riverside for dinner. 
Many of the visitors remained over on 
Saturday for a trip to the Santa Cata- 
lina Islands. | 

A very attractive illustrated pro- 
gram was gotten up for the conven- 
tion. The frontispiece illustrated one 
of the first electric railroads in the 
United States, which was operated in 
Los Angeles in 1887, using a separate 
motor car. Other views were of Mill 
Creek, Redondo, and Santa Ana power 
houses, which have been recently de- 
scribed in the ELECTRICAL REVIEW AND 
WESTERN ELECTRICIAN. 

OPENING SESSION. 

The first session for the reading of 
papers was held on the morning of 
Tuesday, April 25. The meeting was 
called to order by J. E. Macdonald, the 
chairman of the Convention Commit- 
tee, who called upon George Alexan- 
der, mayor of Los Angeles, for an ad- 
dress of welcome. 

Ralph D. Mershon, a member of the 
High-Tension Transmission Committee, 
was then called upon to preside at the 
meeting, and took the chair. The first 
paper was one by O. H. Ensign and 
James M. Gaylord, on ‘‘Transmission 
Applied to Irrigation.” Mr. Ensign 
preceded the reading of his paper by a 


statement of the conditions under 
which the Reclamation Service is oper- 
ating, the law which created it having 
been interpreted in such a way as to 
confer authority to develop power at 
any of the dams which have been con- 
structed in connection with irrigation 
works. The cost of the Minidoka pow- 
er plant as originally printed in his 
paper is too great, for the reason that 
while it is based upon an output of 
65,000 kilowatts, it has been found by 
tests that the plant has a capacity of 
75,000 kilowatts, which will reduce the 
cost per kilowatt of installation and of 
operation. The actual charge for ir- 
rigation of 50,000 acres will be $1.50 
per acre per annum, and the cost is 
about $40 per acre, including the cost 
of power, canals, and controlling works 
at the laterals. An abstract of the 
paper follows: 


TRANSMISSION APPLIED TO IRRIGATION. 


The authors, O. H. Ensign and James M. 
Gaylord, called attention to the width of 
their subject and named a number of dis- 
tinct conditions leading to the use of trans- 
mitted power in irrigation. These were ag 
follows: (1) Cases where the high lands 
can not be reached by the diversion works 
of the gravity system, but can be reached by 
pumping water from the gravity canals to 
canals feeding the high lands-. (2) The ir 
rigat d area may often be advantageously 
extended vy pumping from wells, thus draw- 
ing on the underground sources and tend- 
ing to keep the water plane down. (3) 
Pumping may also be applied to the drain- 
age of low land, water being pumped to 
either irrigation or waste ditches. The pa- 
per was devoted mainly to the discussion of 
two hydroelectric transmission system con- 
structed by the Reclamation Service. One 
of these irrigates high lands by pumping 
from gravity canals, while the other irri- 
gates with water pumped from underground 
sources. 

The first described: the Minidoka project, 
is located on the Snake River in the central 
southern part of Idaho. A rock-filled dam 
located at the foot of the rapids gives a fall 
of about forty-six feet with ample oppor- 
tunity for power development. The power- 
plant equipment here includes five 1,400- 
kilovolt-ampere, three-phase, sixty-cycle al- 
ternators, each driven by a 2,000-horsepower 
hydraulic turbine. Excitation is furnished 
by two 120-kilowatt vertical units. Power 
is transmitted twenty-two miles at 33,000 
volts to three pumping stations, each having 
a lift of thirty-one feet. Station No. 1 con- 
tains five pumps, four of 125-second-feet ca- 
pacity and one of seventy-five-second-feet 
capacity. No. 2 has four pumps, each of 125 
second-feet capacity, and No. 3, three pumps, 
two of 125-second-feet capacity and one of 
seventy-five-second-feet capacity. The mo- 
tors for driving the pumps are all vertical, 
self-starting synchronous motors and oper- 
ate at 2,200 volts. 

The Salt River project; in which the 
Roosevelt dam is included, will irrigate 
260,000 acres. The pumping system in this 


‘tions. 


case will serve two purposes; one is to pre- 
vent the rise of ground waters and the other 
to supplement. the water stored in the dam 
from the stream. Power is generated at 
2,300 volts at a frequency of twenty-five 


cyles. The transmission line works at 45,- 
000 volts. The pump motors operate at 220 
volts. As installed, the entire system is 


extremely reliable and has given practically 
no trouble. 


This paper was followed by one by 
R. J. C. Wood, entitled, ‘‘Transmis- 
sion Systems from the Operating 
Standpoint,’’ and the two papers were 
discussed together. 

TRANSMISSION SYSTEMS FROM THE OPER- 


ATING STANDPOINT. 


In naming the conditions necessary for 
satisfactory operation of a transmission. Mr. 
Wood mentioned good regulation, minimum 
of interruption, flexibility of operaton and 
finally ease of repair, treating each one 
briefly. Speaking regarding good regulation 
he remarked that there seemed to be less 
trouble with lines operating above 60,000 
volts than those as low as 15,000, and that 
the best voltage was fixed by economic con- 
ditions. Frequency matters but little and 
an increase in voltage will offset the differ- 
ence in regulation between twenty-five and 
fifty or sixty cycles. The current, in lines 
operating at 60,000 volts and above should 
be kept down to 100 amperes per circuit, as 
it has been shown that the surge voltage, 
due to sudden interruption, is equal to 200 
times the amperes, so that there would be 
a rise of 40,000 volts, in this case, when & 
circuit-breaker went out, supposing the 
breaker opened at twice normal current. For 
proper regulation three conditions must be 
met; that is, the regulator must discrimi- 
nate between the drop of voltage due to in- 
creasing load, the drop occasioned by ex- 
treme overload, and that due to short circuit. 
Reliability is secured first of all by good me- 
chanical construction in the line and substa- 
The line should be divided into sec- 
tions so that a single part may be cut out 
to repair damage, and the trouble localized. 
A telephone line is of inestimable value in 
finding and clearing the trouble. There 
should be sufficient switching facilities to 
enable any part of the line to be cut out and 
grounded while repairs are being made. Cir- 
cuits should be so placed that workmen are 
not endangered by a live line while making 
repairs. Mr. Wood summed up by stating 
that a good motto for the operating engineer 
would be: capability, reliability, flexibility 
and repairability. 


The discussion was opened by Allen 
H. Babcock, who remarked that it was 
only by knowing the troubles that have 
been encountered in previous installa- 
tions that the engineer learns anything 
from previous work. He thought that 
the strength of towers should be more 
than merely sufficient to stand the un- 
balanced stress due to the failure of 
one conductor. 

C. L. Cory spoke of the more per- 
manent character of the present con- 
struction and irrigation work as com- 
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pared with that in the earlier years, 
indicating that this work has become 
somewhat standardized. In estimating 
the returns from a project of this kind 
it is necessary to keep in mind the 
maximum earning power of the land, 
which places a limit upon the possible 
returns. If the $40 per acre mentioned 
by Mr. Ensign is to be returned, it 
must come out of the productiveness 
of the land, and this and the cost of 
operation cannot be expected to be 
returned as rapidly as in many other 
kinds of installations. He then re- 
ferred to the annual load-factor on 
an irrigation system, due to the fact 
that pumping in such a location as 
New Mexico only lasted from early 
spring to mid-summer, and it was a 
question what was to be done with the 
power at other periods of the year. 

E. F. Scattergood emphasized the 
importance of making available de- 
scriptions of the bad features of con- 
struction and operation as well as the 


_ good ones, as the former are of the 


greatest value. He referred to his 
work in connection with the aqueduct 
of Los Angeles and of the paucity of 
the available information upon the 
problems there encountered. 

Paul M. Downing stated that his ex- 
perience had been similar to that of 
Mr. Wood except on a few points. He, 
too, had found automatic regulators 
unsatisfactory, and had come back to 
manual operation. He did not con- 
sider first cost a bar to synchronous 
regulating apparatus, and considered 
the rotary condenser favorably. Trou- 
ble with lightning arresters is not seri- 
ous around the Pacific Coast, where the 
trouble experienced from leakage has 
been greater. 

J. A. Lighthipe spoke of the enor- 
mous growth of the power distribution 
systems and the immense territory cov- 
ered. The Santa Ana plant started 
using 15,000 volts. Since then 50,000 
volts was now being used in the Bay 
ticipated the use of 100,000 to 150,000 
volts. 

Ralph Bennett stated that 100,000 
volts was now being used in the Bay 
district and gave no more trouble than 
had been experienced on 60,000-volt 
lines. He stated that wires could be 
depended upon to aid towers in stand- 
ing. The suspension insulators used 
are good for 15,000 pounds, and serv- 


-ice can be resumed directly after a 


flash-over. With the former wooden 
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pole lines and wooden arms it was 
necessary to send out a crew for re- 
pairs after a burn-out. 

C. W. Koiner considered power for 
irrigation a profitable load, for the 
reason that it need not come at the 
time of the peak. The construction 
costs shown by Messrs. Ensign and 
Gaylord were very low, compared with 
similar costs elsewhere. The capital 
cost that may be advantageously spent 
upon irrigation depends entirely upon 
the available returns. In rehabilitated 
farms in the East it was common to 
spend $15 to $30 per acre in fertiliz- 
ing. If this yields a profit there ought 
to be no difficulty in spending $40 per 
acre to irrigate virgin soil in the West. 

L. J. Corbett spoke of his work in 
the Northwest, where the season of 
irrigation is very short, contracts 
sometimes being for a period as low as 
three months. He described the use of 
surface waters for irrigation and also 
of the underground streams which 
flow under the gravel beds in enormous 
volume. 

R. W. Sorensen said that it was cus- 
tomary to limit the capacity in any 
single high-tension transmission line to 
20,000 kilowatts, whereas Mr. Wood’s 
limit would permit double this. He 
considered that the strength of the 
towers should depend upon whether 


there was a single, three-phase line, or | 


duplicates. 

Ralph D. Mershon thought that the 
matter of high voltages was often 
overdone, a higher voltage being used 
than was justified on economic consid- 
erations. Where a line is going to be 
used for distribution it is usually un- 
reasonable to use 100,000 volts. In 
different parts of the country different 
experiences are had with lightning. 
Very good success has been had in a 
number of places in the East with the 
Horn type of lightning arrestor. The 
amount of power involved in those sys- 
tems is considerably greater than the 
lines mentioned in Mr. Wood’s paper. 
He then referred to the work of E. E. 
F. Creighton and L, C. Nicholson. Nich- 
olson removes a short-circuit from the 
line by short-circuiting the generating 
station and then taking the short-cir- 
cuit off so quickly that the service is 
not interrupted. The thing is auto- 
matic. He has what he calls flap 
switches; they are steel springs, bent 
back to a tension of thirty pounds, and 
in case there is a short-circuit a trigger 
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is released and the flap switch springs 
back and produces a short-circuit and 
then an expulsion fuse breaks the 
short-circuit immediately. He uses an 
expulsion fuse because he can get 
quicker action on it. Professor Creigh- 
ton is depending on the oil switch, 
which is rather slow; it takes some 
time to open, but this goes out so that 
it ean be performed in about five cy- 
cles. The matter of synchronous ap- 
paratus and the matter of higher and 
higher voltage go together in a way. 
You put in a synchronous apparatus to 
save money. You put in the synchro- 
nous apparatus to get results which 
are more cheaply gotten in that way 
than by putting in more copper. There 
are some advantages in putting in syn- 
chronous apparatus for improving reg- 
ulation which you will not get by put- 
ting in nhore copper. In order to save 
something, one must have a long 
enough transmission line or enough 
power transmitted, or both, to be able 
to save considerable copper, to justify 
the installation of the synchronous ap- 
paratus, or to justify the use of the 
higher voltage. That is lost sight of 
sometimes. In the case of regulation, 
however, with synchronous apparatus, 
it is not always a question of saving 
copper. On the matter of the ground- 
ed neutral, he did not agree with Mr. 
Wood that there is no definite voltage 
if the neutral is grounded through a 
resistance. A definite voltage is ob- 
tained by choosing the right resistance. 
On the lines of the Niagara & Lock- 
port Power Company, on which Mr. 
Nicholson has done his work, the re- 
sistance has been chosen low enough to 
remove the possibility or danger of ab- 
normal voltages, and yet high enough 
so that when the arc strikes over the 
head of the insulator or over the guard 
around the conductor and the are ring, 
it can hang on and will finally go out 
of itself, unless for some reason, or due 
to the wind, the are is blown over and 
produces a short-circuit, in which case 
the automatic mechanism provided by 
Mr. Nicholson at the station takes care 
of it. He inquired whether one could 
do unlimited pumping on his own land. 
That question has arisen on the Rand 
in Johannesburg, on the Veldt River. 
There one cannot do it because he 
takes the water away from his neigh- 
bor and from the Veldt River further 


down. 
The discussion was then closed by 
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the authors. Mr. Ensign stated that 
the practical depth from which water 
could be pumped depended upon the 
nature of the crop and the rainfall. A 
lift of 200 feet is sometimes successful 
for oranges, while for alfalfa thirty 
feet is near the limit. The courts in 
southern California have decided that 
one can pump for his own use, but not 
to sell. As regards the use of power 
in the non-irrigation season, in most 
places the water is stored in reservoirs 
and not used then. In other places 
plants are operated to furnish power 
for other purposes. Eighteen dollars 
per acre would cover the cost of power 
plant, transmission lines, pumping sta- 
tions, ete, on the Minidoka project. 
Forty dollars per acre covers also the 
dam, canals and local construction. No 
interest is figured on cost during con- 
struction, as the projects are financed 
by the Government with money ob- 
tained from sale of lands. In answer 


to a question, he then discussed the ir- 


rigation law and the fate of private 
irrigation securities. At Minidoka 
water must be passed to rights below, 
so power is steadily generated and sold 
at low rates. Prices for light and pow- 
er are as usual, but current for heating 
is sold at $1.25 per kilowatt on a flat- 
rate basis. 

Mr. Wood stated that trouble on the 
line was usually with a single wire. 
He thought the limit to capacity of a 
line should be based on amperes, rather 
than watts, and it was fixed by the ca- 
pacity of the switch. 

TUESDAY AFTERNOON SESSION. 

The afternoon session was called to 
order by Chairman Macdonald, and the 
first paper read was by C. F. Elwell on 
‘The Refining of Iron and Steel by 
Induction-Type Furnaces.’’ In the ab- 
sence of the author, this paper was ab- 
stracted by C. W. Koiner, Secretary 
Pope first making some introductory 
remarks as to how the paper came to 
be upon the program and expressing 
the hope that the question of electric 
furnaces would receive greater atten- 
tion in the Institute hereafter. 


ELECTRIC STEEL FURNACES. 


This paper deals entirely with steel re 
fining and not with ore-smelting. Are fur- 
naces are compared with the Kjellin and 
Richling-Rodenhauser induction furnaces to 
the favor of the latter. The advantages of 
the induction type are uniformity of heat- 
ing, constancy of load, higher efficiency, 
adaptability of connection to power mains 
and absence of contamination from elec- 
trodes. The general advantages of electric 
smelting are convenient regulation of tem- 
perature, ability to more completely remove 
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sulphur and phosphorus, and possibility of 
leaving charge in furnace after refining is 
completed. The author favors the Röch- 
ling-Rodenhauser furnace because its large 
open hearth permits any class of refining; 
when the hearth doors are closed, the fur- 
nace is air-tight and loses heat very slowly, 
making intermittent working possible; the 
natural circulation aids complete mixing of 
the charge. 

The question of costs is gone into in de- 
tail. With cold materials, 600 to 900 kilo- 
watt-hours per ton are necessary to make 
fine steel; with hot-pig-iron and cold scrap, 
300 to 700 kilowatt-hours: with hot metal 
from converter, 250 kilowatt-hours or for 
rail steel, 100 kilowatt-hours. Total costs, 
excluding materials, but including interest, 
royalty, etc., are $1.21 per ton from molten 
converter steel to rail steel, $2.00 (seven-ton 
furnace), or $2.17 (five-ton furnace), or $2.87 
(two-ton furnace), to high-grade steel: $7.53 
from cold scrap to high-grade steel in small 
furnace. 


In the discussion, R. W. Van Norden 
spoke of the smelting in California 
with electrode furnaces by means of 
which iron could be produced at $18 a 
ton. 

E. W. Paul spoke of the possibility 
of obtaining more definite chemical 
composition in steel by the electric 
process, and also of the simplicity in 
remelting a charge which has been 
chilled in the furnace by the electric 
process. 

J. J. Frank stated that while the 
chemical analysis could be made quite 
definite with steel, it did not always 
come up to the physical requirements. 
He referred to induction types of fur- 
nace in which the primary is a hollow 
tube cooled by flowing water, making 
a high current density possible and re- 
ducing the weight of the transformer. 
One of the objections to the are furnace 
is that the heat affects the reliability 
of the induction motor operating the 
electrodes. The motors are directly 
over the furnace and one of the serious 
problems in the construction is to pro- 
tect them against the fumes and the 
heat. The motor is clamped directly 
to the electrodes and is consequently 
at the potential of the furnace. More- 
over, the are may create high frequen- 
cies which are transformed to the high- 
potential line and may disturb the 
whole system. 

H. H. Sinclair stated that the Noble 
Steel Company in California was 
smelting magnetite iron ore and deliv- 
ering pig iron without anv attempt at 
steel refining. 

R. N. Sorensen referred to the feasi- 
bility of balancing the load with an 
induction furnace on a three-phase 
system, whereas with an are furnace it 
is necessary to have more than one 
electrode or else run on a single phase. 
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The variation of current is much less 
with the induction type, while the va- 
riations with the are are likely to pro- 
duce trouble by reaction on the pri- 
mary circuit. 

Budd Frankenfield spoke of the de- 
sirability of establishing electric-fur- 
nace industries along the Pacific 
Coast, not only to use the off-peak 
power, but with continuous operation 
as at Niagara, operating twenty-four 
hours a day. A large amount of power 
could be used in this way, and as there 
are plenty of raw materials available 
the expense of transmission and dis- 
tribution could be obviated. 

As the next papers on the program 
dealt with telephone subjects, Kemp- 
ster B. Miller was called to the chair. 
The first paper to be presented was by 
G. A. Campbell on ‘‘Cisoidal Oscilla- 
tions.’’ In the absence of the author, 
Clarence L. Cory presented the paper 
in abstract. 


CISOIDAL OSCILLATIONS. 


The name cisoidal oscillation is given to 
the complex exponential function of the 
form 

C (cos pt4-i sin pt) 

The paper consists largely of mathematical 
exposition and deductions, which cannot be 
included in an abstract. The principal 
results may be stated as follows: (1) The 
complex exponential function is shown to 
be a scalar function with algebraic energy 
relations as important as those of real func- 
tions. (2) The correlation between sinu- 
soidal and cisoidal oscillations is reduced 
to a few simple rules covering power as 
well as currents and electromotive forces. 
(3) The general law of distribution of cur- 
rents in any invariable network is that of 
stationary dissipation of power. (4) Cis- 
oidal power is the most convenient means 
for investigating the division of instantane- 
out power between the resistances and re- 
actances of a network. (5) A general solu- 
tion is given with applications. 


The remaining papers dealing with 
telephone subjects were presented at 
the Wednesday sessions. 

WEDNESDAY SESSIONS. 

The second day of the convention 
was opened at 10:30 a. m. on Wed- 
nesday. Kempster B. Miller consented 
to take the chair. Before introducing 
the first speaker of the day he called 
attention to the fact that no radical im- 
provement in the principles of manual 
multiple switchboards for telephone 
service had been introduced for some 
twenty years, although there had been 
many improvements and refinements in 
their construction. The automatic tel- 
ephone is a development of recent 
years. It was very fortunate that two 
gentlemen closely identified with the 
development of new automatic systems 
had consented to read papers before 
the meeting. 
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May 13, 1911 


The first of these was by Charles S. 
Winston, chief engineer of the Miller 
Switchboard Supply Company, on the 


:- subject, ‘“New Automatic Telephone 


Equipment.”’ 
NEW AUTOMATIC TELEPHONE EQUIPMENT, 


Mr. Winston’s paper covers the possi- 
bilities of automatic telephony in its va- 
rious branches and gives in particular some 
outline of a new automatic system being de- 
veloped by the company with which he is 
associated. Automatic schemes for con- 
necting telephone lines were devised early 
in the history of telephony, but it is only 
within the last decade tnat much progress 
has been achieved in this line. The instal- 
lation of complete automatic exchanges 
within this latter period has called atten- 
tion to the marked possibilities of automat- 
ic equipment and in the last few years has 
brought about the development of modifica- 
tions of the pure automatic system, namely, 
the semi-automatic and the so called auto- 
matic distributing systems. Before taking 
up the development of a new automatic 
equipment a comprehensive study was made 
of the entire subject. 

Although up to the present time the 
Strowger automatic switch has been the only 
one used to a great extent, at least five 
other types of automatic switches can be 
developed. These are: 1—circular poly- 
wiper switch; 2—circular long and short- 
step switch with one driving magnet; 3— 
circular long and short-step switch with two 
driving magnets; 4—double rotary switch 
with back release; 5—double rotary switch 
with forward release. Mr. Winston de- 
scribes these five types in some detail. The 
first three of these types have the banks of 
contacts arranged in cylindrical form. The 
last two types have the contacts arranged 
in a double circular arc so that they 
present the form of a section of a 
spherical surface. The contact-wiping arm 
swings horizontally to any row of con- 
tacts and oscillates vertically through them. 
In the last type the release is so arranged 
that the contact instead of swinging back 
to the initial position, swings entirely 
through all the contacts in the row, thus 
evening the wear on all of them and also 
keeping clean those toward the end of the 
row, which otherwise would not be so fre- 
quently used. Mr. Winston also described 
various automatic calling devices for use at 
‘the substations. The most interesting is 
one in which the number desired is first ar- 
ranged, or “set up,” by the subscriber by 
turning a set of buttons, one for each digit, 
until each desired digit appears in a cir- 
cular opening above the corresponding but- 
ton, thus making it perfectly evident wheth- 
er the proper number has been arranged 
for; the call is actually made by turning a 
lever at the right-hand end of the device. 
This is intended to obviate all wrong calls 
which Mr. Winston says are frequently trou- 
biesome in any automatic system where the 
subscriber does not exercise care in oper- 
ating his dial calling device. 

Mr. Winston then described the automat- 
ic system which he is developing, pointing 
out, however, that a number of changes in 
its details are very likely to be made be- 
fore it is actually put upon the market. The 
calling device above described he included 
as one of the features of this system. This 
is a two-wire system with an individual ten- 
point line switch for each subscriber, and 
has first selector, second selector, and con- 
nector switches of the double rotary type 
with forward release. It is provided with 
busy tests and on disconnection all the au- 
tomatic switches are immediately self-re- 
stored. 

He also briefly described an automatic 
distributing switchboard. Although no 
equipment of this type has yet been put 
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into service regularly, the necessary board 
for it would be one of the multiple type sim- 
ilar in appearance to the ordinary manual 
switchboard. It would have, however, no 
answering jacks or answering lamps and 
upon its key and plug shelves single plugs 
will appear. Automatic switches similar to 
the selector switches in automatic systems 
will select an idle operator to handle the in- 
coming calls. The subscriber will give his 
order just af in the present manual system 
and the operator will make the connection, 
but in more simplified manner than is at 
present required. Thus each operator will 
be able to handle many more calls and few- 
er operators will be required. 


The paper by Edward E. Clement on 
the ‘‘Semi-Automatie Method of Han- 
dling Telephone Traffic,’’ was then 
presented by the author. Mr. Clement 
presented his paper in somewhat ab- 
stract form, but interpolated freely in 


giving further details of the automan- ` 


ual system of which he is the inventor. 


AUTOMANUAL TELEPHONE SYSTEM. 


In order to point out what he considers 
the particular advantages of the semi-auto- 
matic system, Mr. Clement first dwells on 
the limitations and waste of the manual sys- 
tem and also on some features and limita- 
tions of the full automatic methods. A mul- 
tiple manual switchboard suffers from the 
following limitations: the necessity that 
each act in establishing and taking down a 
connection be performed by hand; the arbi- 
trary and empirical grouping of lines on the 
answering positions; the small number of 
lines that can be concentrated at one oper- 
ating center and handled by one group of 
operators, due to mechanical limitation of 
space for multiples and the cost of wire and 
cable plant; the great loss in efficiency, in- 
crease in operating expense and depreciation 
of investment in the multiple portion of the 
switchboard, as the percentage of trunked 
calls rises. 

The full automatic system also has some 
disadvantages and limitations, among which, 
according to Mr. Clement, are the following: 
the removal of the human element which is 
indispensable to the rendition of good serv- 
ice; a considerable percentage of operators 
is still required for private branch ex- 
changes, pay-station lines, toll lines, etc.: 
moreover, several] expert mechanicians are 
required constantly to supervise the auto- 
matic switches; the calling devices at the 
subscribers’ stations are objectionable on 
account of high first cost, high maintenance 
cost and uncertainty of operation. 

He then describes in some detail the 
Clement automanual system, of which he is 
the inventor. Its underlying principle is 
that the calling subscriber is met at once 
by the response of some human intelligence 
which can properly direct the automatic 
switches to make the desired connectiou: 
in other words, that the correct method of 
handling telephone traffic is to sell service 
and not to rent apnaratus. It is a combina- 
tion of the manual and automatic methods 
which aims to centralize the automatic ap- 
paratus, to employ at a central point a limit- 
ed number of operators, and to provide a 
correct subdivision of a system for traffic 
handling. The substation equipment is of 


the ordinary common-battery type. The du- - 


ties required of the operators are simple 
and the latter become proficient in a very 
short time. The switches are double-mo- 
tion, hundred-point, electromagnetically- 
driven, step-by-step automatic units whose 
motion ís first horizontal and then upward. 
All subscribers’ lines are represented by 
terminals in the primary selectors and in 
the connector banks. The progress of a 
call is from the calling subscriber through 
an idle primary selector, which becomes 
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automatically attracted to his line, and 
thence through a secondary selector, sim- 
ilarly attracted, to an idle operator. Hav- 
ing ascertained the desired number, the op- 
erator sets this up on her key set and sends 
impulses through her circuit to the first se- 
lector, second selector, connector and ring- 
ing selector switches, these furnishing the 
desired connection and ringing the called 
line. The operator’s desk has three key 
sets, similar to those on an adding machine, 
with several rows of ten depressible but- 
tons in each; the method of operating is ex- 
tremely simple and not tiring. Trunking 
between excnanges is readily provided for. 
In conclusion Mr. Clement gives a set of 
cost comparisons of the manual and auto- 
manua] system, very much to the credit of 


the latter. 

The reading of these two papers took 
the entire morning session. 

On reconvening at 2 o’clock a paper 
by Gregory Brown, engineer in charge 
of railway telephony of the Western 
Electric Company, was presented. This 
paper is entitled ‘‘Some Recent Devel- 
opments in Railroad Telephony.’’ 


RAILROAD TELEPHONY. 


In this paper, Mr. Brown first reviews the 
progress of train dispatching by telegraph 
which has been in vogue about sixty years, 
and has on the whole given quite excellent 
results. A few years ago the passage of 
the nine-hour telegraphers’ law made it im- 
perative for the railroads to reconsider the 
matter of dispatching in all its branches. It 
was at this time that the first extensive at- 
tempts to use the telephone for this service 
were made and less than four years ago 
the first telephone dispatching line using 
modern equipment was installed in New 
York. The telegraph has performed three 
main classes of service for the railroads. 
First, train dispatching; second, message 
service; third, block-wire service. While 
the first of these is most important, the at- 
tempt to use the telephone for railroad pur- 
poses involves the need of its meeting the 
other classes of service also. 

In the dispatching work three require- 
ments are apparent: One, abiltiy to signal 
any one of fifty or more stations on a 250- 
mile line and ability to signal the dispatch- 
er from any one of these stations; two, ar- 
rangements whereby any number of stations 
can simultaneously listen in: third, means 
for quickly testing and patching any portion 
of the circuit which gets into trouble. These 
requirements the telephone has met com- 
pletely. Moreover, its great flexibility has 
made it possible so that officials who are not 
telegraph operators, but who are interested 
in the movement of railroad traffic, can lis- 
ten on the wire and keep in touch with 
traffic conditions; it has also permitted the 


signaling of stations without interrupting 


conversation; it also gives automatic noti- 
fication to the dispatcher that the station 
which he {s calling is actually receiving the 
signal. 

Mr. Brown then describes at some length 
the three types of selectors which are used 
for calling any particular® station. These 
are: instruments responding only to a num- 
ber and duration of long and short current 
impulses, or long and short intervals between 
impulses; instruments arranged to be in- 
stalled simultaneously and to operate inde- 
pendently but in synchronism with each other 
by means of local energy at the station; in- 
struments of the step-by-step type which are 
stepped around in synchronism by a suc- 
cession of impulses from the dispatcher's 
office, the number of these impulses deter- 
mining the station called. The Gil selector 
is an instrument of the first or code-impulse 
type. The Wray-Cummings selector is one 
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of the second type and the new Western 
Electric selector is one of the third type. 
Mr, Brown described the system for train 
dispatching developed by his company. 

The telephone has completely provided 
the message service that is necessary in 
railroad work. The message wires are also 
used for sending out time to the stations and 
towers, the method having been developed 
to do this with entire reliability. | Block 
service has also been provided for com- 
munication between two adjacent block 
towers. Telephones are also used exten- 
sively at railroad sidings and enable train 
crews to get in touch immediately with the 
dispatcher. Portable telephones have come 
into use on trains, some railroads provid- 
ing a portable set for each train with a line 
pole so that connection can be made with 
the line in case of accident or delay. 

The remainder of the afternoon ses- 
sion was taken up in the discussion of 
the first two telephone papers. This 
was opened by Mr. Gilkyson, of the 
Pacific Telephone Company, who brief- 
ly stated that the discussion would 
doubtless bring out the merits of the 
manual and of the automatic systems. 
As an adherent of the former he would 
not in any way malign the latter. The 
automatic has many features which 
meet the requirements of many com- 
munities. He felt, however, that the 
semi-automatic system will be the 
factor in bringing together the good 
features of both the manual and the 
automatic. The fundamental thing in 
telephony was economy in central-of- 
fice operation, in central-office equip- 
ment costs, the elimination of sub-ex- 
changes, and the facilitation of the 
trunking appliances. 

Leo Keller, chief engineer of the 
Home Telephone Company, Los Ange- 
-les, Cal., took up the discussion by 
reading from a letter that he had just 
received from an engineer who had 
gone to Europe to install some auto- 
matic equipment. The latter had been 
somewhat skeptical about the value of 
the secondary line switch until he had 
seen it working very satisfactorily at 
the San Francisco exchange, noting 
that it simplified the apparatus in use 
quite materially. He dwelt on the fact 
that in Hamburg, Germany, there is 
now in operation a central exchange 
with 40,000 lines which is now being 
enlarged to double this capacity. | It 
is a manual system in which the ecails 
come before A operators, one for each 
800 subseribers. The A operator ex- 
tends the call to a B operator, who an- 
swers it. The B operator again ex- 
tends the call to a C operator who con- 
trols the multiple of the desired 10.000 
group. The principle of concentrating 
all of the telephone equipment into one 
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huge manual exchange has resulted in 
an average cable length for each sub- 
scriber of 3.5 miles. The other ex- 
treme is seen in the city of Munich, 
Germany, where an automatic group 
system has been devised. About twen- 
ty subscribers, each with relatively 
few calls per day, are connected to a 
relay switching station located at some 
central point in the neighborhood. This 
station has access to two exchange 
lines. For a 20,000-line plant it was 
contemplated to install about 6,000 in- 
dividual lines and 1,000 of these relay 
groups with the average of fourteen 
lines to each group and a separate bat- 
tery for each. Sixty of these groups 
have actually been installed in and near 
Munich. Thus in Germany there are 
being tried out the two telephonic ex- 
tremes, an 80,000-line single exchange 
and a thousand-fold subdivided plant. 
A so called half-automatie exchange is 
being installed in Amsterdam. This is 
quite similar to the automanual system 
described by Mr. Clement. It was be- 
ing installed deliberately with the in- 
tention of putting in a full automatic 
system later on, the initial cost of the 
ealling devices at each subscriber’s sta- 
tion being regarded as prohibitive for 
the time being. In Mr. Keller’s opin- 
ion this seemed a very sensible way of 
handling the problem, inasmuch as it 
brings about the ultimate installation 
of automatic equipment without any 
waste in the preliminary installation of 
a semi-automatic system. - 

K. B. Miller observed at this point 
that there is no question but that both 
the manual and the automatic methods 
are capable of giving good service and 
of completely satisfying the public. 


The public will be satisfied with either 


way of handling traffic, provided good 
service results. It may be that in the 
future if part of the subscribers want 
to spell out their own calls with the aid 
of their fingers there is nothing incon- 
sistent with combining an automatic 
system for these subscribers with a 
semi-automatic system for those sub- 
scribers who prefer to give their order 
to an operator at the exchange. 

Mr. Griswold, of the Pacific Tele- 
phone Company, expressed the opinion 
that the final solution as to which of 
the two main systems shall predomi- 
nate will come as the result of long ex- 
perience with each. He did not helieve 
that it will necessarily mean the adop- 
tion of the most beautiful piece of 
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mechanism or necessarily the most rap- 
id service, but undoubtedly it will 
mean that equipment which gives the 


most reliable service. A secondary — 


consideration, which now frequently is 
mistakenly considered of prime import- 
ance, is the choice of the best type of 
equipment at the least ultimtae cost, 
including not only the initial but result- 
ant and subsequent charges. 

Mr. Babcock, of San Francisco, said 
that both the automatic and the semi- 
automatic systems appealed to him 
from the standpoint of a subscriber. 
The latter, however, seems to be the 
ideal in that, if there is a failure on 
one’s part to receive connection with 
the number that is wanted, it is due to 
failure in handling the apparatus rath- 
er than to failure of the apparatus it- 
self. Therefore, when an operator is 
introduced merely to do that which the 
subscriber would do in making a call 
it is introducing a weak link in the 
chain. Mr. Babcock has frequent trou- 
ble from getting wrong numbers on 
the manual system. Often five or six 
repetitions are required before the 
right number is finally connected. This 
merely shows in his opinion that the 
introduction of an operator adds no 
desirable feature to the service. 

R. W. Pope spoke of the excellent 
service given in New York City 
through the very numerous private- 
branch exchanges. He thought that 
rapidity of service was not so import- 
ant as reliability. There is loss of time 
through handling a call through a pri- 
vate exchange, but there is considera- 
ble gain in comfort. By contrast he 
found when handling the eall direct 
with a central office that considerable 
annoyance resulted and a person 1s 
compelled to keep the receiver at his 
ear until the connection is finally ob- 
tained. One of the principal virtues of 
the common-battery system was its 
elimination of the need of turning the 
crank. Therefore it seemed evident 
that people would prefer to place their 
calls through an operator so as to save 
the trouble of making their own calls. 

Mr. Newell stated that in large cities 
like New York, Chicago, ete., where 
there is a very large cosmopolitan pop- 
ulation the numerals provided by the 
automatic calling device form a univer- 
sal language and are much to be pre- 
ferred to the necessity for placing the 
call with the operator who perhaps can- 
not understand the foreign tongue. 
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K. B. Miller said that this very fact 
had impressed some of the foremost 
telephone engineers. Trouble has been 
noticed in France, because the French 
language does not readily lend itself 
to the spelling of the digits of a num- 
ber as the English does and therefore 
there are a great many more wrong 
connections and much slowing down of 
the service. 

Mr. Keller stated that the automatic 
equipment had proven very popular 
with the Chinese in San Francisco. 
The Chinese numerals are used upon 
the calling device and it operates very 
successfully. He had just heard that 
in Havana, where there is considerable 
mixture of languages, the automatic 
system had also proven very popular. 

W. D. Moore explained a system in 
use at his exchange of using an obser- 
vation board, which by’ means of col- 
ored lamps indicates the exact moment 
when the various operations are per- 
formed by the manual operators. This 
enables a close tab to be kept on the 
character of service that is being given. 
Occassionally peg counts are taken and 
if it is found that certain operators are 
overburdened with calls the board is 
equalized throughout with resulting 
improvement of the service. He felt 
that there would in the future be op- 
portunity for each of the systems and 
that the automatic will ultimately be 
used for service in the smaller towns 

having a capacity of about 1,000 lines. 
In the larger cities, however, where the 
telephone is used so extensively and 
business men have their minds occu- 
pied with so many other details that 
they are not desirous of manipulating 
the instrument themselves, it would 
doubtless be found that the publie de- 
mands that the service be more or less 
manual. In the large cities, therefore, 
the semi-automatic method will doubt- 
less be found the most satisfactory. 

Mr. Schuler, of Santa Barbara, said 
that good service is constituted by se- 
curing the desired number in the quick- 
est possible time and getting the best 
transmission after the connection has 
been made. In one of the earliest au- 
tomatic installations that had been 
made and of which he was manager, he 
found that the subscribers preferred 
the manual service, they stating that 
they could get better service over the 
automatic line, but that they did not 
wish to be troubled with the necessity 
of placing their own calls. 
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THURSDAY SESSION, 

The Thursday session opened at 10 
o’clock in the morning, with K. B. 
Miller again in the chair. The discus- 
sion of the telephone papers was re- 
sumed. In opening this, Mr. Miller 
called attention to the desirability of 
providing a separate circuit for the se- 
lective signaling in railroad work so 
that the already overloaded talking 
circuits would not be burdened with 
the ringing currents. 

Mr. Cramer took exception to Mr. 
Brown’s statement that signaling is 
possible in railroad telephony without 
interruption for conversation. He had 
not been able to get any satisfactory 
results along this line. He thought it 
was desirable to change the switch 
which is used when the operator wishes 
to listen to the dispatcher. He had 
found that the switch was very com- 
monly held down continually by a 
weight of some kind. Trouble has 
been introduced when the telephone 
lines were placed on the same pole as 
a 33,000-volt transmission circuit. 

R. W. Pope discussed the subject of 
dispatching from the _ telegrapher’s 
standpoint. He could not help but 
still appreciate the simplicity and 
beauty of the Morse system of trans- 
mission. He well recalled when he was 
in the telegraph service in his youth 
the simplicity with which messages 
could be taken by merely listening to 
the sounder. Not long ago he had ex- 
pected to take a train from a station 
in the East, and the bulletin board stat- 
ed that there was no report of that 
particular train, so he waited before 
deciding whether to dine at the place 
or after he had made his little trip, 
as he had expected. Presently he 
heard a sounder transmit the report 
that the train was delayed and would 
be met at a certain station, from which 
he figured that it was about one hour 
and forty minutes late, giving him am- 
ple time to get his dinner before wait- 
ing longer. It is important that the 
station agents be able to hear the mes- 
sages that are going over the wire 
without being tied down to the instru- 
ment. They frequently must attend to 
duties in the baggage room, and the 
ahility to listen to the sounder is a 
great convenience and time saver, 

Mr. Elwell spoke of finding that in 
Australia the telephone system had 
heen used for railroad purposes over 
nine vears ago. No telegraph instru- 
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ments were in use at the offices; the 
station agents frequently kept the head 
receivers on all the time, so that it was 
frequently unnecessary to signal to 
them otherwise than merely call them 
on the line. 

J. A. Lighthipe gave some of his 
reminiscences of early developments in 
telephony. 

S. J. Lisberger described a system 
of load dispatching used by the San 
Francisco Gas & Electric Company for 
communicating with its various sub- 
stations from a central private board. 
The substations are also able to com- 
municate with each other through an 
automatic telephone system, which isa 
modification of the railroad telephone- 
dispatching systems, without calling 
the private central operator. Mr. Me- 
Meen had devised this system. 

Mr. Winston was the first of the au- 
thors of the three telephone papers to 
close the discussion of the subject. He 
declared that each of the telephone sys- 
tems has some defects. On the two- 
wire automatic it is impossible for a 
subscriber on a party line to call an- 
other one on his line, although it can 
be done on the three-wire automatic. 
Also, if two subscribers on the same 
line call at the same instant, their calls 
will conflict and neither party will get 
the desired connection. Measured serv- 
ice cannot be satisfactorily provided on 
automatic lines. Mr. Winston does not 
think that a combination of automatic 
and semi-automatic in the same ex- 
change will work with much success, 
nor that the automatic equipment will 
find much vogue in small towns. In 
his opinion, the choice of the system 
will not be determined by the nature 
of the service it can give so much as 
by the returns on the investment that 
it will yield, because each system is 
eapable of giving excellent service. 

Mr. Clement spoke at length of the 
development of the automanual system 
and how this was based on the results 
of prolonged study of all phases of the 
problem. Combination automatice and 
semi-automatic systems could be em- 
ployed, but he did recommend this. 
The automanual system is an attempt 
to give the subscriber the best service 
he gets manually, that is, the individ- 
ual attention of a trained operator, at 
a minimum cost to the company. It 
gives to the subscriber evervthing he 
gets on a manual system. Little trou- 
ble is caused by reverting calls back on 
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the same party line. Mr. Clement also 
pointed out other features of his sys- 
tem that were distinctively in its favor. 

Mr. Brown closed the discussion by 
explaining first that a separate wire for 
railroad signaling had been used in 
some instances, but he did not regard 
it as necessary, since the selectors have 
a high impedance and do not seriously 
load the line. He reiterated that on 
practically all roads using telephone 
dispatching it is common practice to 
signal and talk at the same time. Mr. 
Pope’s objection to the telephone be- 
cause the station man must have his 
ear at the receiver is being met by the 
use of loud-speaking telephones. Mr. 
Brown explained how the dispatcher 
gives his orders verbally while writing 
them down at the same time. The 
operators in turn then repeat the order 
back to him and he underlines each 
word as it comes back, thus giving a 
positive check that the order is under- 


stood. 
THURSDAY AFTERNOON SESSION. 

The session was called to order by 
Chairman Macdonald, and a paper was 
presented by Magnus T. Crawford on 
«Continuity of Service in Transmis- 
sion Systems.’’ . 
CONTINUITY OF SERVICE IN TRANSMISSION 

SYSTEMS. 


Mr. Crawford's paper presents the results 
of a number of years of operation of the 
Snoqualmie Falls transmission system of the 
Seattle-Tacoma Power Company. These re- 
sults are tabulated in convenient form. Up 
to 1910 the generating station contained 
12,000 kilowatts in generators and 15,000 kil- 
owatts in step-up transformers. and during 
1907, 1908 and 1909 the transmission line 
was operated at 30,000 volts. In December, 
1909, the transmission electromotive force 
was raised to 60,000 volts. In November, 
1910, an additional generator rated at 8,750 
kilowatts was installed, together with 7,500 
kilowatts in transformers. The transmission 
line consists of several sections, a straight- 
away transmission from the generating sta- 
tion to Renton with branches from this point 
to Seattle and Tacoma. Other branch lines 
are in use, the total length of transmission 
being 172 miles. Three-phase transmission 
circuits are used throughout, with seven by 
nine feet spacing and also seven-foot equi- 
lateral triangular spacing. For 30,000-volt 
operation the insulation employed was of 
the triple-petticoat porcelain type, six inches 
in diameter placed on locust-wood pins im- 
pregnated with paraffine. For 60,000-volt 
operation the insulators are of the four- 
piece, brown-porcelain type, mounted on 
malleable cast-iron pins. When operated at 
30,000 volts use was made of multi-gap light- 
ning arresters with series resistance. 
When the equipment was changed to 60,000 
volts aluminum-cell, electrolytic lightning 
arresters were installed at each end of the 
line. Mr. Crawford reports that during the 
latter part of 1907 considerable trouble was 
caused by the burning of wooden pins. After 
the injured pins were replaced by malleable- 
iron pins the system gave practically con- 
tinuous service during the year of 1909. 

Since the equipment was changed in 1909, 
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for operation at 60,000 volts, there have been 
only two shut-downs out of twenty-three 
cases of trouble, thereby showing that the 
method of operation is equally successful at 
the increased voltage as at the lower volt- 
age. Various minor interruptions to service 
during the years 1907, 1908, 1909 and 1910 
were mentioned and the causes for each tab- 
ulated. Of the total number fourteen rep- 
resented complete break-downs, seven of 
which occurred during the half of 1909 when 
the system was run on one line during work- 
ing hours in order to permit the recon- 
struction for higher voltage. During the 
other three and one-half years the average 
was two cases of shut-down per year. 

The discussion was opened by R. J. 
C. Wood, who commented on the 
crowding in the substation, and upon 
the fact that a short-circuit taking 
place on a line is opened in a few sec- 
onds if it does not clear itself. This 
would seem to allow the possibility of 
burning the line in two. The more gen- 
eral practice in California is to lower 
the voltage as soon as possible and 
then clear the short-circuit. 

Another speaker referred to the use 
of lightning arresters in power houses. 
While lightning occasionally strikes 
the line in California, it very seldom 
does any damage to insulators. It 
sometimes burns the wires off between 
poles without doing any other damage. 
Electrolytic arresters do little to re- 
lieve the line unless located at a great 
many points. 

E. F. Seattergood agreed with the 
writer as to the desirability of having 
the generating stations tied solidly to 
the transmission lines without auto- 
matic devices, as is customary in Cali- 
fornia. If one automatic device goes 
out it is usually followed by several 
others, and there is a great deal more 
trouble and lack of continuity of serv- 
ice than would be due to the original 
trouble alone. 

G. H. Stockbridge stated that he had 
been considering the experiment of 
paralleling a number of transformers 
at the generating station which could 
be separated in case of interruption, 
thus confining the interruption to one- 
half the load. This, however, involved 
some complications and he wanted to 
know if it had been tried elsewhere. 
The table of service interruptions is 
interesting and valuable to the operat- 
ing engineer, but he was surprised to 
find the number of causes so few. Ex- 
perience in Southern California had 
been different. The insulators described 
had been used on the 30,000-volt line 
running into Los Angeles from Santa 
Ana. At first they gave little trouble, 
but when the load was increased there 
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was considerable trouble from pole 
burning. This was eliminated by put- 
ting a piece of galvanized iron on the 
eross-arm to provide a conductor for 
the leakage current. 

R. W. Van Norden spoke of the value 
of such papers as that under discus- 
sion and stated that a great deal of re. 
construction could be avoided if suffi- 
cient experiences of the operating engi- 
neer were made known to the designer, 
Experience on the Pacific Coast had 
shown that non-automatic apparatus 
had been more successful than the au- 
tomatic. 

Charles O. Poole also considered that 
non-automatic apparatus was prefera- 
ble to automatic. However, a well- 
constructed and well-adjusted auto- 
matic oil circuit-breaker is more relia- 
ble in protecting a substation on the 
high-tension than on the low-tension 
side. On lines as short as Mr. Craw- 
ford’s, automatic switches may be sat- 
isfactory in the main transmission 
lines, but in his experience they had not 
been satisfactory. 

Ralph Bennett stated that on a delta- 
connected 100,000-volt system which he 
had operated, it was found necessary 
to omit circuit-breakers on the high- 
tension side, as they produce surges 
that would break down the insulation. 
The 10,000-kilowatt transformers 
would be put out of service and a long 
time would be necessary to get them 
repaired and in service again. Elec- 
trolytic lightning arresters were 
used, but the horn gaps for them had 
been set back until they were prac- 
tically non-operative, since the voltage 
reaction with loss of load was suff- 
cient to discharge them. The operation 
of a 100,000-volt line had not been dif- 
ficult, and had given little trouble. 
Interruptions were largely due to those 
of the individual consumers and the 
cause was often unknown. 

The next paper, by E. J. Barry, en- 
titled ‘‘Electricity in the Lumber In- 
dustry,’’ was, in the absence of the 
author, read by R. N. Sorensen. 


ELECTRICITY IN THE LUMBER INDUSTRY. 


In this paper an outline is given of the 
uses to which electricity is put in the mills 
of the Potlatch Lumber Company at Pot- 
latch and Elk River, Idaho. The Potlatch 
mill with a daily capacity of 750,000 feet, 
is one of the largest in the west and the 
power demand increased beyond the ca- 
pacity of the steam units which consist of 
a 1,000-horsepower Corliss engine belt con- 
nected to line shafting for the saw mill, and 
one 1,000-horsepower Corliss engine for the 
planing mill. The exhaust from the 1,500- 
horsepower engine operates a low-pressure 
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engine which drives an 800-kilowatt, sixty- 
cycle turbo-generator, which supplies en- 
ergy for driving the machinery in a box 
factory, a blower on the sawdust con- 
veyor, and the machinery in the ma- 
chine shop, car shop and pump houses. It 
also supplies energy for the lamps in the 
mill and town, and for operating a 200- 
horsepower motor in the local brick-making 
plant. Use is made of storage locomotives 
for conveying the lumber from the sawmill 
to the dry kiln and from the dry kiln to 
the planing mill. The generating equipment 
at Elk River consists of one 800-kilowatt, 


600-volt, three-phase, sixty-cycle turbo-gen- - 


erator and a 500-kilowatt unit of the same 
type. Speaking of some of the features of 
the Fotlatch plant Mr. Barry said that the 
. transmission line must be guarded against 
the danger of falling trees, but as it will be 
always in the rear of logging operations it 
will be possible to follow the track of 
logged-off land, reducing the risk to a pos- 
sible interruption in the hilly country 
through a tree rolling down from high- 
er ground. When a section has been 
logged over and a permanent change has to 
be made in the direction of the transmission 
line, it would appear that a saving could be 
effected by installing light lattice-work steel 
towers in the first instance. 


R. W. Pope opened the discussion 


-with an anecdote and was followed by 


R. L. Noggle, who stated that the prin- 
cipal benefit in operating sawmills by 
electricity was in reducing the fire loss 
and consequently the cost of insurance. 
A power company in Idaho was run- 
ning its plant on shavings and other re- 
fuse from the sawmill and selling the 
power back to the mill. | 

James A. Lighthipe considered that 
the advantage of electrical operation 
was greater in the logging camp than 
in the sawmill. The great problem is 
to operate portable saws for use with 
large trees. The question of the 
amount of’ power necessary to saw is 
an important one, as most sawyers will 
crowd as great a load as possible on 
the mill. 

A written communication from C. 
Pemschel also called attention to the 
desirability of knowing the amount of 
power required under different condi- 
tions. He thought seventy-five horse- 
power much more than was necessary 
to drive a planing mill. 

J. E. Macdonald did not think sev- 
enty-five horsepower at all excessive, 
and Mr. Lighthipe expressed the same 
opinion. 

Ralph Bennett had found that thirty 
horsepower was sufficient for a planer 
which was simply used for planing, 
and not for very heavy cuts in resizing. 
He described some of his experiences 
in lumber-mill work and the use of a 
logging engine supplied by a wooden 
pole line along the railroad. 

THURSDAY EVENING SESSION. 

The last session of the convention 


was called to order by Chairman Mac. ° 


donald on Thursday evening, and Ralph 
D. Mershon called upon to preside. A 
committee on resolutions consisting of 
F. J. Lisberger, L. B. Cramer, M. T. 
Crawford and J. J. Frank was ap- 
pointed and later in the evening re- 
ported resolutions thanking the Los 
Angeles local section for the courtesies 
extended and the entertainment pro- 
vided by them in contributing to a very 


successful meeting. 
The paper of the evening was en- 


titled ‘‘ A Power-Diagram Indicator for 
High-Tension Circuits,” by Harris J. 


Ryan. 
A POWER-DIAGRAM INDICATOR. 


This paper describes an instrument de- 
signed to observe dielectric or similar stray 
power losses that occur in high-tension cir- 
cuits. A cathode-ray pointer actuated elec- 
trostatically is used to trace the diagram. 
It is directed by two electric fields, each 
controlled by a pair of quadrants. The 
pressure of the high-tension circuit is ap- 
plied to one pair and causes a proportional 
displacement in one axis; a pressure drop 
between the terminals of a condenser in 
series in the circuit is applied to the other 
pair and gives the pointer a quadrature ve- 
locity proportional to the current. The dia- 
gram produced has therefore an area pro- 
portional to the product of the electro- 
motive force and time-integral of current, 
therefore to the energy per cycle. The 
pressure and current ranges of the instru- 
ment are controlled by the values of the ca- 
pacities of the condensers used. Power as 
low as 0.03 watt at 9,000 volts and as high 
as 750 volts at 130,000 volts has been meas- 
ured. The errors are within five per cent. 
The instrument has been found satisfac- 
tory for the study of high-tension insula- 
tors, dielectric losses in high-tension trans- 
formers, insulating qualities of transform- 
er oils, corona losses, etc. The construc- 
tion of the instrument was described and 
results given of measurements of corona 
loss, transformer core loss, dielectric hys- 
teresis, and transformer oil, incandescent- 
lamp load, etc. The cathode rays are pro- 
duced by the discharge from an electro- 
static machine. The instrument can be 
used as an oscillograph for getting wave 
forms of electromotive force or current by 
omitting one component actuating the ray 
nointer, and observing the other component 
by means of a synchronously revolving mir- 


ror. 
E. F. Seattergood inquired as to the 


portability of the instrument and its 
practicability outside of the laboratory. 
C. L. Cory expressed his appreciation 
of this work and pointed out the great 
range of the apparatus. The instru- 
ment is one of great practical appli- 
cation. It can be used on lines of any 
voltage, however high, and can also be 
used down to very small quantities. 
J. J. Frank spoke of the present lack 
of instruments for measuring losses at 
high potentials, owing to complications 
of wave shape. At present high poten- 
tials can be measured satisfactorily 
only with the spark gap and that gives 
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no indication of the form of the wave. 

Ralph D. Mershon criticized the pos- 
sibility of getting a known load at high 
voltage to calibrate the instrument. 

R. N. Sorensen stated that in experi- 
ments with a high-voltage transformer 
he had found a marked dielectric ef- 
fect, the loss being different when the 
four sections were connected in series 
and in parallel. 

Professor Ryan closed the discussion 
by answering numerous questions 
which had been asked. He stated that 
the instrument could be put in portable 
form and that an instrument company 
was now engaged:in manufacturing a 
model for that purpose. At present 
the cathode-ray: tubes are imported 
from Germany. Such tubes must be 
carried with great care, but he had 
found it possible to transfer them from 
one laboratory to another without ac- 
cident. He emphasized its use to in- 
dicate wave forms and showed also 
that it could be used with a magnetic 
as well as an electrostatic field in cases 
where that is desirable. In the ap- 
paratus so far used the electrodes were 
not arranged with sufficient care to 
give a uniform field and the accuracy 
was limited on that account. It was 
quite possible, however, to make this 
field uniform. An accuracy of five per 
cent was, however, sufficient for most 
of the work contemplated. 

A paper by C. A. Adams on ‘‘Econ- 
omy in Transmission’’ was then ab- 
stracted by Professor Ryan by the help 
of a number of lantern slides. This 
was followed by a paper by Sam L. 
Naphtaly on ‘‘Operating a 1,200-Volt 
Railroad.’’ In the absence of the au- 
thor this was read by Mr. Colby and a 
brief discussion followed. 

The remainder of the session was de- 
voted to a discussion of the tendency 
of electrical manufacturers to do con- 
sulting engineering work for prospect- 
ive clients, and the effect of this upon 
the consulting engineer and the wel- 
fare of electrical engineering. The dis- 
cussion was participated in by Messrs. 
Mershon, Babcock, Ensign, Scattergood 
and Ryan. The consensus of opinion 
was that the consulting engineer was 
a valuable and desirable adjunct in en- 
gineering work and that the profession 
would suffer by his elimination. Local 
conditions are better met when studied 
by a consulting engineer than when the 
work was handled by one unfamiliar 
with local peculiarities. 
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Nebraska Electrical Association. 


Fourth Annual Convention at Lincoln, Neb. 


The fourth annual convention of the 
Nebraska Electrical Association was 
held in Lincoln, Neb., April 24, 25 and 
26. Quarters were established in the 
New Lindell Hotel. The first meeting 
was called to order by the president at 
2 p. m. and George Woods, president 
of the Lincoln Commercial Club, intro- 
duced. Mr. Wood extended a cordial 
greeting to the delegates, H. A. Hol- 
dredge, of Omaha, replying on behalf 
of the Association. The reports of the 
secretary and treasurer were then 
taken up, the latter report indicating a 
sound financial condition. A motion 
was then made and carried approving 
the action of the executive committee 
in affiliating with the National Electric 
Light Association. President Adams 
appointed a nominating committee con- 
sisting of Messrs. Holdredge, Egan and 
Kennedy, following which S. J. Bell, 
of David City, made a few remarks 
relative to recent legislation. Presi- 
dent Adams called attention to a bill 
which was proposed requiring the 
granting of waterpower rights, a 
charge of ten cents for each fifty theo- 
retical horsepower being specified. 

After an invitation was extended by 
Mr. Holdredge to hold the next annual 
convention in Omaha the meeting ad- 
journed. 

TUESDAY MORNING SESSION. 

At the morning session a brief dis- 
cussion was entered into relative to 
membership, following which the first 
paper entitled, ‘‘Coal Used in Ne- 
braska,’’ by R. E. Burger, of Fremont, 
was taken up. 

COALS AVAILABLE FOR NEBRASKA POWER 


PLANTS. 


Mr. Burger’s paper discusses the condi- 
tions that influence the commercial results 
obtained in a boiler and compares the sev- 
eral varieties of coal available for Nebras- 
ka power plants. The advantages of labor- 
atory tests on coal samples for central sta- 
tions were pointed out, such tests giving 
analysis by percentage weight of the mois- 
ture, ash, volatile matter and fixed carbon 
and sulphur and clinker. All coal as mined 
contains some moisture. Of several coals 
having a similar composition, the one that 
has the least moisture and the least ash 
will generate the most steam when burned 
under a boiler. Earthy matters and other 
impurities that will not burn are classed as 
ash. In the coals that are available in Ne- 
braska the proportion of ash will range 
from 4 to 30 per cent. Mr. Burger said that 
in order to determine the value of one coal 
as compared with another for the same pur- 
pose it is important to know the chemical 
composition and the British Thermal Units. 


Another matter to be considered is the size 
of the coal, which influences the capacity 
of any given equipment, owing to its effect 
on the draft. With a poor draft fine coal 
cannot be burned in sufficient quantities to 
maintain the rated capacity. Mr. Burger 
said that in general the size of coal obtain- 
able at the lowest price is the most eco- 
nomical, providing the furnace equipment 
is suitable. Summarizing the first portion 
of his paper, Mr. Burger said that in pur- 
chasing coal, attention shoyld be given to 
the character of the coal best suited to 
the plant conditions, the number of heat 
units obtainable for a unit price, the cost 
of handling the coal and ash and the pos- 
sibility of burning the coal without smoke 
or objectionable features. 

Considering the various coal available for 
steam users of Nebraska Mr. Burger pre- 


sented laboratory analyses and the heating 


value of all the coal available from the 
states of Kansas, Missouri, Iowa, Colorado 
and Wyoming. The figures showed that 
the coal from the Kansas mines is superior 
to the other coal mentioned. The quantity 
of moisture and ash is present in smaller 
quantities in Kansas coal than in the others 
and at the same time it contains approxi- 
mately twenty per cent more heat units 
than its nearest competitors. Results of 
evaporative tests conducted by a brewery 
on Wier City slack coal and nut coal in the 
same boiler were given. In the first test, 
with slack coal, 7.52 pounds of water from 
and at 212 degrees were evaporated per 
pound of coal consumed, while in the sec- 
ond test 7.61 pounds were evaporated under 
the same conditions. The actual gain in 
the use of nut coal was an increase of evap- 
oration of only 1.2 per cent. Figures were 
presented on the relative merits of washed 
and unwashed coal. These figures which 
are the results of tests carried on by the 
Government indicate that the quality of the 
fuel is increased only slightly in the re- 
moval of the small percentage of inert mat- 
ter and Mr. Burger said that the increase 
in price of washed coal is very much out 
of line with the increase in value. In con- 
clusion the author presents analyses of 
tests made on various coal the equivalent 
water evaporated into steam from and at 
212 degrees being 7.52 pounds for the Weir 
City slack; 7.61 pounds for Wier City nut; 
and 5.61 pounds for Lignite coal. 


L. J. Sechwingle, of MHoldredge, 
opened the discussion, saying that dry 
Weir City slack has been found to be 
the most economical coal for their use. 
It was found after experimenting that 
the increase in cost per kilowatt on 
Iowa coal was four mills a kilowatt, 
and about the same on Missouri coal. 
Wyoming, Cambria coal, was also tried 
and the increase was about four mills. 
When mixed with water and let stand 
about twelve hours and then burned 
fuel cost about two mills a kilowatt. 
He said Weir City or mineral coal is 
now used and is the most economical. 
Coal costs $3.74 a ton, and it is found, 
on weighing, to have a shrinkage of 


about ten per cent, which brings it up 
to about $4 a ton. 


F. H. Brooks, of Lincoln, said that 
Mr. Berger’s statement that the coal 
depends largely on the design of the 
grates contains a lot of truth. The 


comparative statement of the different - 


coals used means nothing unless there 
has been a test made under conditions 
that will secure the best efficiency. He 
said it is the practice in Lincoln to get 
the cheapest coal of a given quality. 
It does not pay to buy Missouri or 
Iowa coal under any conditions; but 
the coal from the Cherokee District in 
Kansas can be burned to advantage. 
He added that the greatest problem is 
getting coal at reasonable prices all 
times of the year. The only remedy 
for that is storage. The southern Kan- 
sas coal does not last a great while in 
storage, especially the slack coal. 

R. E. Burger described the con- 
struction of a new twenty-thousand- 
horsepower plant which was completed 
last July in Joplin, Mo. A coal-storage 
bin was designed of about ten thou- 
sand capacity consisting of a concrete 
tank about twenty-nine feet deep, 
something over one hundred feet long 
and eighty feet wide, and so designed 
that it could be filled with coal and 
flooded with water clear to the top, the 
coal to be removed by machinery. 

H. A. Holdredge said that in Omaha 
the company is building a concrete 
tank to store coal. It is about com- 
pleted, and it will be in operation a8 
soon as a crane to handle the coal is 
obtained. The tank is 100 feet square 
and about twenty-six feet deep and 
will handle about 26,000 tons of coal. 
He said it is possible to store any kind 
of coal under water for any length of 
time without combustion or without 
any deterioration. He added that the 
tank in Omaha will cost about $39,000 
and the erane will cost about $10,000 
more, but the crane will be so con- 
structed that it can be used over 8 
larger tank some time in the future. 
The foundations are extremely difficult. 
The tank could be built cheaper in 
other localities. It is situated on the 
river and there is quicksand to build 
on, thus making it necessary to drive 
piles all over the entire area. 

Charles Smalley said that he has 
found slack has always been the best 
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coal to fire. Lump coal forms an air 
space and it is not fine enough in the 
mine run to fill the space up, so that 
it forms a kind of crust and vacant 


space. 
J. G. Boyd spoke of the smoke com- 


ing from a stack and what it indicates. 
He recommended changes in the boiler 
setting to increase the efficiency of 


boilers. 
The next paper, entitled ‘‘Oil as 


Boiler Fuel,’’ by T. O. Kennedy, was 


then taken up. 
OIL AS BOILER FUEL. 


This paper takes up the question of oil as 
boiler fuel, first going into the manner of 
. burning oil efficiently and then comparing 
it, from an economic standpoint, with coal. 
The fuel oil most avaiable in Nebraska is 
known as a reduced oil, being crude petro- 
leum from which the lighter and more vola- 
tile oils have been distilled. Speaking of 
storage Mr. Kennedy said that the method 
of storing oil and the capacity of the stor- 
age tanks will depend largely upon the size 
and location of the plant. Due precaution 
should be taken for isolating the tanks. A 
plant permanently equipped for oil burning 
should have storage capacity for at least 
thirty days’ requirements. Various oil 
burners were described, the author recom- 
mending the inside-mixer type, with pre- 
heated compressed air furnishing the pres- 
sure. Mr. Kennedy said that the most im- 
portant detail of an oil-burning installation 
is the design of the furnace into which the 
atomized ofl is sprayed. This furnace must 
conform to the requirements for perfect 
combustion which is that every particle of 
fuel shall come in contact with no more 
and no less air than it theoretically needs 
for its complete combustion, and that it 
shall come in contact with this air before 
it reaches a part of the furnace which is 
below the temperature of ignition. The pa- 
per considers briefly the design of furnace 
necessary to meet these conditions. Given 
a nroperly designed furnace, it still requires 
great care in operation to insure good effi- 
ciency. This is probably more true than 
in the case of a coal furnace, the reason 
being that, from the nature of the fire bed, 
Coal tends to lItmit the passage of air 
through the furnace while when oil is be- 
ing burned there is nothing to obstruct the 
draft except the dampers which must pe 
adjusted by the fireman. Mr. Kennedy said 
that it is not safe to be satisfied with a 
clear stack, for, while a smoky stack indi- 
cates unconsumed fuel, a clear stack may 
indicate excess air in the furnace. The 
final measure of furnace efficiency is the 
test of the fuel gas for CO, Comparing oil 
and coal as boiler fuel, Mr. Kennedy said 
that the best steam coal available in Ne- 
braska is from the southern Kansas fields. 
Its heating value is about 11,000 British 
Thermal Units per pound while the heating 
value of fuel oil Is 19,000 British Thermal 
Units per pound, or 152,000 per gallon. On 
a British Thermal Unit basis 143 gallons 
of oil are equivalent in heat units to one 
short ton of coal. The author states that 
as a matter of fact one ton of coal is equal 
to only about 130 gallons of oil because of 
an increase of about ten per cent in fur- 
nace efficiency when oil is substituted for 
coal. Assuming a price of 2.4 cents per 
gallon for fuel oil delivered the equivalent 
price for steam coal would be $3.12 per ton. 
Figuring boiler-room labor at fifty cents per 
ton for handling and firing coal the saving 
when using oil would be twenty-five cents 
which when subtracted from the former 
equivalent price of coal leaves $2.87 per 
ton as the final figure. Mr. Kennedy fig- 


ures that the cost of equipping a 600-horse- 
power plant for oil burning is about $1,000. 
Some of the advantages of oil burning are 
ease of handling, storing and ‘firing; ability 
to increase the boiler capacity 30 or 40 per 
cent because of higher furnace tempera- 
ture; lessened liability of labor trouble due 
to fewer men in the boiler room and pos- 
sibility of larger storage. 


F. H. Brooks opened the discussion, 
recounting his experience in burning 
fuel oil. The principal object of in- 
stalling the oil-burning equipment in 
Lincoln was to counteract the occa- 
sional high cost of coal. The oil is 
used when coal is high and vice versa. 
From the tests the company has got- 
ten an evaporation of thirteen pounds 
per pound of oil, while with southern 
Kansas coal the result was seven and 


three-tenths. 
In reply to a question relative to any 


oil engines in Nebraska, C. C. Smith, 
of Exeter, said there is one in Exeter 
that has given good results. The meet- 
ing was then adjourned. 

AFTERNOON SESSION. 

The paper by Prof. George H. Morse, 
of the State University of Nebraska, 
entitled, ‘‘Electrie Lighting By-Prod- 
ucts,’ was the first order of business 
at the afternoon session. An abstract 
of this paper is given herewith. 


ELECTRIC LIGHTING BY-PRODUCTS. 


The paper by Professor Morse is a 
résum6 of the various ways in which an 
electric lighting company might improve 
the character of its load factor without 
greatly increasing its equipment or the size 
of its operating staff. The first question 
considered is that of local thermal storage. 
Professor Morse suggests that local ther- 
mal storage on a small scale may be made 
to solve the problem of supplying off-peak 
current for cooking. The idea is to supply 
electric energy to consumers at desirable 
hours, the energy thus supplied being 
stored for use as heat in a well-insulated 
reeciver upon the premises of the con- 
sumer. A clock would be used to switch 
the current on and off at the desired hours. 
Under the heading of electrolytic by-prod- 
ucts, Professor Morse mentions bleaching 
liquor for laundries, fertilizing compounds, 
sterilized drinking water, ozonized air for 
public buildings, and compressed hydrogen 
and oxygen gases, also caustic soda for 
laundry soap making, chloride of lime, and 
hydrochloric acid. Bleaching liquor pre- 
pared by the electrolysis of common brine 
offers superior advantages in general com- 
mercial laundry work. Cost data is given 
showing fifty gallons of the chemical liquor 
to cost 64.5 cents as compared with 43 
cents for the electrolytic bleaching liquor. 
Regarding fertilizer compounds, Professor 
Morse states that nitric acid is being pro- 
duced from air in certain countries where 
hydroelectric power is cheap, with inexpen- 
sive apparatus. The yield is about one 
pound of nitric acid per seven electrical 
horsepower-hours. An excellent fertilizer 
is produced by absorbing the treated air as 
it leaves the electric arc chambers in milk 
of lime. The gross return on power used 
for this purpose would probably be 2.5 to 
3 cents per electrical horsepower-hour. The 
advantages of ozone were next pointed out 
and figures given showing the cost of ster- 
flizing 1,000 gallons of water to be 1.5 cents. 
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Taking up the subject of ice as a by-prod- 
uct, Professor Morse considered a typical 
station in a town of 5,000 inhabitants. Coal 
costs $4, in the bunkers and water must be 
paid for at the rate of seven cents per 1, 
000 gallons. The plant cost $40,000 includ- 
ing distribution system. The peak load is 
ninety kilowatts and the yearly output is 
306,000 kilowatt-hours. The yearly expenses 
of operating this plant are as follows: 1,530 
tons of coal, $6,120; all other expenses, 
$10,000; depreciation, $3,200; total, $19,320. 
The yearly receipts are 25,000, the plant 
therefore returns a net income of 14.2 per 
cent. By adding a ten-ton ice plant costing, 
complete, $15,356, the yearly cost of opera- 
tion increases to $28,376.80; the receipts of 
the combined plant are $39,400, and the net 
annual income on the total investment of 
$55,356 is twenty per cent as compared 
with 14.2 per cent for the lighting plant 


alone. 

The discussion was opened by L. J. 
Schwingle, who spoke particularly 
about ice making in connection with 
electricity supply. He said that in 
Holdredge the ice plant is run every 
day in the year. The company has a 
storage plant thirty-five feet high, 
forty feet wide and ninety feet long. 
The first year the plant operated the 
company made ten tons, and now it 
has been increased by getting an addi- 
tional supply of water and running 
about twelve tons of ice. The kilowatt 
consumption per ton of ice is fourteen. 

J. R. Cravath spoke of the ice plant 
at Harrisburg, 1ll, where the returns 
from the ice business are greater than 
from either the electric or water. He 
said that the plant at Holdredge, men- 
tioned by Mr. Schwingle, is certainly 
very economical where you have plenty 
of cooling water to operate with. It 
is a plant of the absorptive type, which 
runs on exhaust steam, very low ex- 
haust steam pressure, and where you 
have plenty of cooling water it can be 
run very economically. Where the 
cooling water is more limited, where 
you have to run into higher tempera- 
tures for cooling water you have to 
run a higher ammonia pressure, and 
sometimes get up to a point where you 
cannot operate with exhaust steam at 
a reasonable back pressure. That 
means either a compression plant or 
not trying to operate with exhaust 
steam, 

Charles Smith, speaking of electric 
fireless cookers, said that the combi- 
nation of the fireless cooker with elec- 
tricity is an opportunity. When they 
get electric cooking down to the price 
of gas, if we can store the heat, there 
is a market for it. He described an 
electric oven in his home which gave 
off enough heat in the room to be ob- 
jectionable in a hot day. A jacket was 
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made with an inch-and-one-half space 
between the walls packed with mineral 
wool. The oven was set inside and 
better results were obtained with one- 
third less current and no heat in the 
room. 

The president said that the thing 
that is of interest in heating appli- 
ances is the rate to be charged and the 
most equitable way to allow a cus- 
tomer to use current at a low rate. He 
said that under the present method of 
charging throughout the state, it would 
be impossible for some municipalities 
to avail themselves of the heating ap- 
paratus; but if those same places were 
to get onto some other scheme of charg- 
ing, where they would have a fixed 
charge, perhaps, and a low rate per 
kilowatt-hour, they could dispose of 
off-peak current. 

Professor Morse said that artificial 
ice cannot be stored as common pond 
ice can, because it honeycombs and 
cannot be stored without ammonia 
pipes to keep the temperature low, so 
there must be considerable expense at- 
taching to energy lost by radiation in 
the storage equipment. | 

L. J. Schwingle said the present stor- 
age house in Holdredge is cooled by 
ammonia coils. There are something 
over seven thousand feet of coils in the 
room, on the sides and top, protected 
so as to give air space clear around. 
The company tried storing ice in the 
ice house in three separate rooms of 
exactly the same size. In the first was 
stored ice for the market two years 
ago, and the following September when 
it was opened up the ice was all gone 
and the straw was not even wet that it 
was packed in. The second room was 
opened three days later and the 
shrinkage was about half. The third 
room opened was the first room filled, 
and that was all tombstone ice and 
not distilled water ice. That was 
the first charge of the tank. The 
shrinkage in there was between twenty 
and twenty-five per cent. But in the 
storage house the temperature was 
twenty-six degrees and there was no 
shrinkage in there whatever, and the 
ice was not frozen together or honey- 
combed in the least. Packing about a 
quarter of an inch thick was placed 
between each layer of ice, but the ice 
packed close together and did not 
freeze together at all. 

Following this discussion, the paper 
by C. J. Snyder, of Omaha, entitled, 
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‘“New Business,’’ was presented by the 
author. 


NEW BUSINESS, 

This paper outlines rather extensively 
the new business methods employed by the 
Omaha Electric Light & Power Company. 
Residence-lighting business is considered 
first and Mr. Snyder points out that more 
effort must be used in securing contracts 
for wiring old houses. In Omaha 1,227 con- 
tracts were secured in 1910. Regarding 
nnwer business the author states that the 
ernde-oil engine has, apparently, a strong 
hold in Nebraska, but the high rate of de- 
preciation and the expert labor necessary 
to operate them indicates that motors will 
offer successful competition. Extensive 
advertising of household appliances in news- 
papers, street cars and on billboards was 
strongly urged. Mr. Snyder explained the 
flat-iron campaign carried on in Omaha, in 
which irons are sent out on thirty days’ 
trial. Repairs, where no new parts are 
needed are made without charge. The pa- 
per treats briefly the subject of complaints, 
soliciting and advertising pointing out the 
relation of each to new-business getting. 


Charles Smith opened the discussion, 
citing his experiences in obtaining new 
business. He spoke of the flatiron 
campaign carried on; also of the wash- 
ing-machine campaign which resulted 
in twenty-seven machines being placed, 
although the town contains 900 inhabi- 
tants. Outline lighting for stores has 
also been pushed successfully. Electric 
fans, warming pads and miscellaneous 


appliances have also been successfully 


introduced. 

J. G. Boyd called attention to the 
influence the tungsten lamp has had 
on the new-business situation and he 
urged all central-station managers to 
put themselves on the same basis as 
salesmen in selling their commodity. 

S. G. Peticolas spoke of the work the 
manufacturers are doing in promoting 
central-station business. He said that 
both of the two large companies are 
training their men along the line so 
that they can furnish as much infor- 
mation as possible to the central-station 
man to help him in his game of getting 
business. 


WEDNESDAY MORNING SESSION. 

The session on Wednesday morning 
was called to order by President Adams 
and the paper by S. G. Peticolas, enti- 
tled, ‘‘Small Power Motors,’’ taken 
up. 

SMALL POWER MOTORS. 


Mr. Petticolas, calling attention to the 
growing field for the smaller sizes of elec- 
tric motor, mentioned some of the places 
in which these machines are used and the 
types of motor which are being constructed 
to keep pace with the demand. Motors are 
sold which are highly recommended as a 
means of profitably increasing the off-peak 
load, and building up business. Stating 
that the small motor was as much worthy 
of study as the larger sizes, the author di- 
vided motors into the following classes: 
(1) motors operating continuously with ap- 
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proximately constant 


erating intermittently with varying lo 
(3) motors operating intermittently with 
constant load, and (4) motors operating 
constantly with varying load. In installing 
motors these classes should be carefully 
considered and the type best suited should 
be installed. The field for the sale of 
small power motors was divided in the fol- 
lowing manner: (1) the sale of small 
standard motors which the user can apply 
himself, (2) the sale of small motors which 
have a special application, such as sewing- 
machine motors, etc., (3) the sale of motor- 
driven machines complete such as coffee 
grinders, etc. Such a sales campaign may 
be carried out by handling a well designed 
and flexible line of small direct and alter- 
nating-current motors of one horsepower 
and smaller, and by reinforcing the sales 
by suitable advertising . The uses of the 
general-utility motor were touched upon, 
and an advertisement of one of these mo- 
tors mentioned as an example. 


Mr. Schuff, of Lincoln, opened the 
discussion, saying that at the present 
time the Lincoln companies are push- 
ing these small motors through the dif- 
ferent dealers. For vacuum cleaners 
the different manufacturers have off- 
ces in Lincoln and they are selling a 
number of them, and the different elec- 
tric washing machines made over the 
country have agents there. The com- 
pany is pushing them through its own 
men also. The motor itself is certainly 
good business from the central-station 
standpoint. 

President Adams brought up the 
question of who should handle motors 
and supplies—the central station or the 
supply companies. 

E. V. Capps said that since taking 
charge of the Beatrice plant it has 
been the custom to handle these appli- 
ances, but the central station has now 
turned it over to the supply men. He 
added that his experience in handling 
these devices resulted in trouble with 
the consumers over the prices, and the 
cost of the company in handling them 
makes it an absolute loss. In working 
with the supply men, a central station 
can give them to advantage a great 
deal of business. Mr. Capps then asked 
Mr. Schuff if he uses small motors on 
a lighting circuit and what is the rate, 
and, also, what he has figured out these 
motors will average in the household 
per month in dollars and cents. Mr. 
Schuff said that the utility motors are 
placed on the lighting cireuit. He car- 
ries a motor up to one horsepower al- 
ternating current. 

J. G. Boyd said that he did not think 
the central station is justified in refus- 
ing to handle the various devices that 
go on the circuits, for the reason that 
there are a great many patrons who 
do not desire a division of responsibil- 
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ity. If they procure their service 

from the power company, they like to 

feel there is nobody to go to but the 
power company for redress, in case of 
dissatisfaction. 

Mr. Neal said that where the cen- 
tral-station man handles apparatus and 
sells it, ‘he wants to sell it at the price 
he pays for it and expécts to get re- 
muneration from selling the current, 
while the supply man adds ten per cent 
for his trouble and ten for his profit, 
and is the man that follows up the 
trouble better than the central-station 
man who has sold it for no profit what- 
ever. 

S. F. Dibble said that it is a great 
mistake for the central station to evade 
the responsibility, troubles and ex- 
pense, if any, incident to the exploita- 
tion of motors and devices. If the cen- 
tral station feels that its chief object 
is to secure ease and comfort in life, 
they can no doubt secure it by turn- 
ing over the troublesome business to 
the dealer; but if it feels that its ob- 
ject is to get a large power load, and 
think they can get that without ex- 
ploiting the motors, they are mistaken, 
The central-station customer dislikes 
to divide the purchase of power and 
the purchase of the appliance into two 
transactions. He wishes to hold one 
party responsible, and that responsible 
party should be the central station. 
The central stations that are aggres- 
sively pushing motors and other cur- 
rent-consuming devices are selling 
more of them and increasing their load 
to a greater degree than where it is 
left to the dealer. There is a happy 
medium there, however, and that is the 
co-operation between the central sta- 
tion and the dealer, very close co-op- 
eration. The central station approach- 
ing it induces the man to buy. They 
are on more favorable terms and can 
close the final transaction of power and 

keep tab on every line of the transac- 
tion from start to finish, leaving it to 
the dealer, wherever he can, to effect 
the sale and make the profit. 

A. L, Pond spoke of a test he recently 
conducted on central-station current vs. 
isolated-plant current for a woodwork- 
ing plant. It took on this particular in- 
stallation between five and six iors of 
shavings to equal one ton of coal hand 
fired. 

L. J. Schwingle, speaking of trial in- 
stallations, said that where an installa- 
tion is put in for a sixty-day trial, while 
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the plant man himself will not watch 
the installation the first two months, a 
little later on, when he knows he will 
have to pay the bill, it is due to the cen- 
tral station to watch it and see that he 
gets the best efficiency. 

Messrs. Brogks and Smith cited their 
experiences in central stations handling 
suppies, both contending that it is to 
the benefit of the central station to do so. 

J. M. Roberts said the company in 
York started out, handling all the motors 
and heating devices, but later turned 
that over, in large measure, to the sup- 
ply companies. At the same time it co- 
operated with the supply companies and 
pushed these things from -the central 
office, and found that the supply com- 
pany has worked up a great deal of 
business outside. 

The next paper presented was by C. 
M. Axford, of Chicago, entitled ‘‘Elec- 
tricity as an Advertising Medium.” 
Owing to the absence of Mr. Axford, 
Mr. Hain read the paper. 

The subject matter of this paper is 
covered in an article by Mr. Axford, 
bearing the same title, which appeared 
in the ELECTRICAL REVIEW AND WESTERN 
ELECTRICIAN for March 11, 1911, on 
page 492. 

R. E. Burger opened the discussion 
explaining the action that has been 
taken in Fremont. The commercial 
club went to the individual merchants 
with a subscription paper and took up 
a collection for an ornamental installa- 
tion. They got $4,000 and purchased 
poles and glass ware, and proposed that 
the municipal plant should furnish cur- 
rent without expense to the merchants. 
They wanted to place the wiring under- 
ground so the Council finally passed an 
ordinance compelling the telephone com- 
pany and the lighting company to get 
their wires and poles off the district to 
be lighted. 

F. H. Brooks said that the feature that 
will appear first to any central station 
going into street lighting is the division 
of expense, and that is the most serious 
problem. He said there never will be 
any uniformity in street lighting until 
some more legitimate method appears 
than that of going around with a sub- 
scription list. When that is done, you 
will find obstructionists, one or more in 
each block, and whenever they fall out 
a lot of the neighbors have to chip in, 
and contentions arise and it is a big 


problem. The only method that will 
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clear things up is to embody in the 
statutes a law which will provide that, 
wherever a majority of the property 
owners along a street petition for orna- 
mental street lighting, that all of the 
property owners in that section be as- 
sessed the full cost in proportion to their 
frontage and that it should be handled 
in the same way as pavement. In an- 
swer to a question as to how the cost of 
lighting would be taken care of Mr. 
Brooks said that there would be but 
little difficulty in getting revenue for 
the lighting, and all lighting companies 
would give a very low rate on that class 
of lighting. 

In reply to questions as to the details 
of the installation in Fremont, Mr. 
Burger said that it is an underground 
system with lead-covered cable and it is 
designed for three wires, to be controlled 
from the central station. They have 
standard poles with five lamps contain- 
ing four sixty-watt and 100-watt tungs- 
ten lamps. 

Mr. Schuff said that the city of Lin- 
coln, in installing its lights, put eight 
poles in a block, four on each side of the 
street. These blocks are 100 feet long. 
There are eight posts in a block, four on 
each side. Five 100-watt tungsten 
lamps in frosted globes are used. 

J. R. Cravath said that when it comes 
to lighting residence streets, lamps scat- 
tered out more, apparently the only 
thing for a small town is a series of tung- 
sten lamps. They can be divided up 
in small enough units so that people can 
afford to pay for a lamp at short inter- 
vals instead of scattering the lights. 

Mr. Roberts, speaking of the possible 
confliction betwen street and window 
lighting, will be something similar to the 
conditions and experience of the last few 
years in tungsten lighting. Tungsten 
lighting was discussed and a great many 
station men thought it ought to be dis- 
couraged ; that it would lessen the reven- 
ues of the company. It was found that 
it might lessen it for a little while, but 
it would result in more lights; that 
while the tungsten did not use the cur- 
rent the other did, they would use more 
eventually. 

Following this discussion the report 
of the nominating committee was read. 
The following officers were declared 
elected: President, H. A. Holdredge, of 
Omaha; vice-president, F. H. Brooks, 
Lincoln; secretary-treasurer, S. J. Bell, 
David City. 
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The session of the Institution of Elec- 
trical Engineers comes to a close with 
the general business meeting on May 25. 
A month after that date the usual annual 
convention of the Incorporated Munici- 
pal Electric Association will open at 
Brighton, where, many years ago with 
Arthur Wright, the borough electrical 
engineer, as its president, the associa- 
tion was formed. John Christie, the 
present chief of the Brighton municipal 
electricity undertaking, is this year’s 
president and he will deliver his inaugu- 
ral address on June 27. Two days’ dis- 
cussions of municipal electrical engi- 
neering and commercial subjects, in 
which engineers and councillors will 
take part, will be held at Brighton, and 
a day of similar proceedings will be ar- 
ranged at Portsmouth where, as at pres- 
ent expected, a special feature will be 
a visit to the Government Dockyard. 
The Tramways and Light Railways As- 
sociation will hold an annual congress 
in the middle of July at Edinburgh. 
The annual meeting of the Iron and 
Steel Institute takes place in London on 
May 11 and 12. 

The railless-trolley car system be- 
tween Leeds and Bradford is, according 
to present expectations, to be in working 
order in a very short time. There is no 
great enthusiasm at the present time to 


proceed with the other schemes which . 


were filed for Parliamentary approval. 
Some of them have succumbed in the 
preliminary stages, and now it is stated 
that the Rotherham, Maltby and District 
Bill has been withdrawn, while the Croy- 
don district scheme has met a like fate. 
A question asked in Parliament a short 
time ago concerning the probable at- 
titude of the Government toward such 
schemes, considered from the point of 
view of the cost of road preservation 
and repair, showed that this matter was 
not being overlooked. It may be the 
uncertainty existing under this heading 
and the effect of road-repair charges on 
working expenses, that has led to 
schemes being deferred, but probably a 
more powerful influence is being exer- 
cised by the desire to watch the experi- 
ence obtained with the Leeds and Brad- 
ford experiment. When the Northamp- 
ton municipal scheme for using trolley 
vehicles on one of its routes, at a capital 


Electrical Notes From Great Britain. 


By Our British Correspondent. 


cost, including cars, of $45,000, the tram- 
ways manager said that if the Leeds and 
Bradford line was not a success, they at 
Northampton would not, ‘‘of course,’’ 
go on with their scheme. E. Garcke, as 
chairman of the extensive Metropolitan 
Electric Tramways Company’s trolley 
lines to the north of London, regards the 
railless system as offering a very fair 
substitute for electric tramways in the 
more sparsely populated districts. To 
his mind it is not a question of whether 
it is the most suitable system for a new 
district where there are no electric tram- 
ways; he regards it from the point of 
view of the extension of existing tram- 
ways in order to save costly permanent 
way and to work in conjunction with 
their existing system. He believes that 
the system will enable the Metropolitan 
Company to accomplish these ends. The 
Rotherham Corporation has just decided 
to send its tramway engineer and some 
other representatives to investigate and 


report upon the working of railless sys- 


tems on the Continent. This circum- 
stance may account for the withdrawal 
of the Rotherham and Maltby Bill. 
June 22, King George’s Coronation 
Day, and June 23, the day of the Royal 
procession through London, as well as a 
number of nights thereafter, will wit- 
ness in London and indeed all impor- 
tant centers throughout the United 
Kingdom, the most extensive outdoor 
electrical display in which Englishmen 
have been engaged. Preparations have 
been in progress among firms specializ- 
ing in temporary illuminations and in 
the making of G’s and M’s, crowns and 
stars and other devices suited to such 
an occasion, for some time past; the last 
week or so has witnessed activity on the 
part of those who have the placing of 
orders. Electricity will clearly have a 
better chance than it has ever had here 
before. Neither London nor any pro- 
vincial center is particularly generous in 
its use of electricity for exterior display 
purposes, though things have improved 
of late. Notwithstanding that the days 
mentioned are the longest summer days 
of the year, the Coronation festivities 
will afford electricity an opportunity for 
a huge advertisement and advantage of 
it will be taken to the full. There are 
encouraging signs that important au- 
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thorities who used gas on the last great 
public occasion of the kind, will not 
again be committing that error. The 
Bank of England, for instance, has al- 
lowed it to become publicly known in 
sufficient time to set a good example to 
others, that the architectural decorative 
features of its grand old block of build- 
ings facing onto the Royal Exchange, 
Mansion House and Prince’s Street, ete., 
will be outlined with electric lamps. 
Figures have been published to show 
how large was the bill for labor, ete., in 
lighting the myriad gas lamps when 
King Edward the Seventh was crowned, 
which item of expense will, of course, 
be saved with electricity, while the effect 
of an immediate flashing out of a com- 
plete design, as compared with the gas 
lighting principle of ‘‘line upon line,” 
‘‘here a little, there a little,’’ cannot 
fail to make a good and lasting impres- 
sion upon the public mind. 

Makers of metal lamps have an- 
nounced substantial reductions in the 
prices of these lamps for higher candle- 
powers (100, 200, 400 and 600). In 
the absence of practical experience of 
the manufacture of lamps of these sizes 
in large quantities a generous and safe 
covering price was adopted, but now 
that the demand over a fair period has 
been considerable and increasing, there 
is definite data to go upon and prices 
have now been fixed on a commercial 
basis without any attempt at price-cut- 
ting. ; 

A paper on battery economics and bat- 
tery discharge arrangements by A. N. 
Taylor was under discussion at the In- 
stitution of Electrical Engineers at Bir- 
mingham on April 26 and in London 
on April 27. Mr. Taylor’s conclusions 
are these: The fact that batteries can 
now be constructed, and are in use, 
which will give outputs up to 40,000 
amperes, shows that the lead-plate type 
of accumulator has now passed the ex- 
perimental stage from the point of view 
of reliability, and central-station engi- 
neers need no longer be afraid that if 
they put in a battery they may have to 
scrap it at the end of two or three years. 
Battery makers of repute are now to be 
found who will undertake the mainte- 
nance of cells for periods of ten to twen- 
ty years. Even if this were not so, the 
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new Edison cell appears to have wonder- 
ful characteristics and may be described 
as practically fool-proof. In absence of 
an idea of its cost, Mr. Taylor remarked 
that as things stood, it seemed to be 


. quite safe to install large batteries of 


the lead-plate type, and even if, in a few 
years’ time, the long-expected ideal bat- 
tery should make its appearance, no par- 
ticular loss would be involved, provided 
a life of some seven years had already 
been obtained out of the lead-plate bat- 
tery. The following were the different 
sections of the subject touched upon by 
the author of the paper: The question 
of rapid discharge rates and their effect 
on the total ampere-hour capacities and 
terminal electromotive forces of batter- 
ies; methods of discharge by regulating 
cells alone, as employed on the Conti- 
nent, and their disadvantages; methods 
of discharge by boosters, as at present 
practiced in England, with suggestions 


for materially diminishing the cost and — 


efficiency of these methods; batteries as 
a pure reserve to steam plant, describ- 
ing arrangements employed in New York 
and elsewhere; the economy of employ- 
ing batteries for extensions in alternat- 
ing-current substations distributing with 
direct-current, instead of additional 
steam plant at the main station; the 
question of the use of rectifiers for the 
purpose of charging batteries off alter- 
nating-current mains, for use on premi- 


. ses of large consumers; employment of 


batteries as a means of improving the 
power factor in alternating-current dis- 
tribution. One section of the paper 
dealt with an alternative proposal to 
batteries as a means of dealing with peak 
loads, put forward in America by H. G. 
Stott, employing exhaust turbo-genera- 
tors and boilers with enlarged fire- 
grates. Two appendices tabulated par- 
ticulars of recent European and Amer- 
ican battery installations. On April 28 
the Institution of Mechanical Engineers, 
London, had these two subjects before 
it: ‘‘Gas-Produeers,’’ by J. Emerson 
Dowson, and ‘‘The Effect of Varying 
Proportions of Air and Steam on a Gas 
Producer,’’ by E. A. Allcut. 

In the course of a speech to the stock- 
holders in Williams and Robinson, Lim- 
ited, Rugby, on the serious difficulties 
under which the business has been for 
some years past, and continues still to 
be, conducted, the chairman blamed the 
severe price-cutting competition of Con- 
tinental turbine installation manufac- 


turers. Comparing the prices for such 
apparatus which were obtainable three 
years ago with what the firm were able 
to secure today he said there was a 
fall of thirty per cent. It was true that 
there had been increased economies in 
production in certain respects, but while 
selling prices had been falling, the rate 
of wages paid had been on the rise. Had 
the Williams and Robinson meeting been 
held a day or two later, the story told 
would have been far more distressing 
even than it was, for a decision has been 
given against the company in a lawsuit 
relating to superheater manufacture, the 
costs being estimated to cost a hundred 
thousand dollars and the damages pay- 
able another seventeen or eighteen thou- 
sand. ALBERT H. BRIDGE. 

London, April 29. 

— eon 
Increase in United States Coal Produc- 
tion. | 

The unofficial estimate of the coal pro- 
duction of the United States for 1910, 
by E. W. Parker, coal statistician of 
the United States Geological Survey, is 
between 480 and 490 million tons. As 
shown by the Survey’s chart of coal 
production, just issued, the first re- 
corded production of coal was 22 tons 
in 1814. By 1850 the production had 
grown to what was then considered the 
enormous amount of 7,018,181 tons, but 
by 1860 this figure had doubled and the 
production for that year was 14,610,042 
tons. This was less than the production 
of Alabama alone for 1909. The centen- 
nial year, 1876, saw a production of 53,- 
280,000 tons. In 1880 the figure had 
reached 71,481,570 tons, yet this is less 
than the production of the single state 
of Pennsylvania in 1909. By 1890 the 
production had jumped to 157,770,000 
tons and by 1900 it was 269,684,027 
tons. This was about as high as it was 
believed by most people that coal pro- 
duction would go, yet the figures for 
1907 showed the enormous total of 480,- 
363,424 tons, those for 1909 were 460,- 
803,416 tons, and according to Mr. Park- 
er’s estimate the production for 1910 
may come very near the half-billion 
mark. 
—_——__—_9--e—____ 

At Leavenworth, Kan., a telephone 
has been installed in the church in the 
vicinity of the pulpit, and connections 
are made at the beginning of the serv- 
ice with all those on the telephone com- 
pany’s lines who wish to hear it. 
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LETTER TO THE EDITOR. 


ee 


European Switchboards. 


To the Editor: 

No. 12 of Volume 58 (March 25, 1911) 
of the ELECTRICAL REVIEW AND WESTERN 
ELECTRICIAN contains a very interesting 
article by Stephen Q. Hayes or ‘‘Euro- 
pean Switchboards of Steel, Iron and 
Concrete.’’ On page 601, however, the 
control desk shown in Fig. 9 is de- 
scribed as a ‘‘Siemens-Schuckert Desk, ”? 
whereas, in reality, it was designed and 
built by us for the St. Denis Central 
Station in Paris. Messrs. Siemens sup- 
plied some of the instruments on the 
desk, and this, no doubt, will have led 
to the misunderstanding. 

Brown, Boveri & CE. 
Baden, Switzerland. 
—_——_as--—_____ 


German Transoceanic Cables. 


In a recent consular report is given 
some interesting information regarding 
German cables. German capital has, 
in the seventeen years since it began to 
turn its attention to this field, laid 
six transoceanic cables of a total length 
of about 35,000 kilometers (21,748 
miles). 

The most important cable company 
in Germany is the Deutsche Atlan- 
tische Telegraphengesellschaft of Co- 
logne, which owns the following lines: 
Emden-Vigo, 1,284 miles, and the two 
cables Emden-Horta-New York, 4,770 
and 4,916 miles respectively. The 
Shanghai-Yap, Yap-Guam, and Yap- 
Menado lines, property of the Deutsch- 
Niederlaendische 

The latest line due to German capi- 
tal is the German-Brazilian cable, 
which belongs to the Deutsch-Sued- 
amerikanische Telegraphengesellschaft. 
The last section of this cable—from 
Monrovia to Pernambuco—has just 
been completed and opened to traffic. 
The cable starts at Emden and has sta- 
tions at Santa Cruz de Teneriffe and 
at Monrovia. The completion of the 
cable. reduces rates from Germany to 
Pernambuco from seventy-four to sixty 
cents per word. Rates to other parts 
of Brazil are reduced in proportion. 

The existence of a German cable 
from Emden to Monrovia is of impor- 
tance in establishing rapid communi- 
cations with German colonies in Af- 
rica. To further improve this service 
it is proposed to erect a powerful wire- 
less station at Monrovia. 
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Electrical Notes from Continental Europe. 


Among the most recent electric trac- 
tion enterprises on the continent we 
may mention the light railway known as 
the Thamshavn line in Norway. It runs 
between Thamshavno and Lokkn, a dis- 
tance of twenty miles. Single-phase 
current at 6,000 volts is used on the 
trolley wire at twenty-five cycles. A 
three-phase 15,000-volt power line com- 
ing from a neighboring hydraulic plant 
furnishes the supply. It is received in 
the Thamshavn substation which con- 
tains transformers and two 300-kilowatt 
rotary groups so as to produce the sin- 
gle-phase 6,000-volt current. The'mo- 
tor cars are of the locomotive type, with 
straight body and carry a single panta- 
graph trolley, using two fifty-horsepow- 
er Westinghouse motors. 

The Swedish state railroad depart- 
ment has built an experimental line 
from Stockholm to Sarlva in order to 
try various methods. The trolley line 
is run on the catenary system and in- 
eludes various constructions for 3,300 to 
18,000 volts. Current comes from the 
Lomteboda central station directly 
without the use of a substation, and two 
turbine-alternator groups are used for 
this purpose. For the present line there 
has been built a twenty-six-ton locomo- 
tive equipped with two 150-horsepower 
motors, driven by single reduction gear. 

One of the most recent single-phase 
tramway lines has been installed in 
France in the suburbs of Lyons, run- 
ning also within town for some dis- 
tance. It uses overhead trolley work- 
ing at 6,600 volts and fifteen cyles for 
the suburban part and takes 600 volts 
when inside the city limits. One of the 
existing stations furnishes the current, 
and there are installed two motor-gen- 
erator sets of 300-horsepower size and 
one of 600-horsepower, consisting of 
600-volt direct-current motors coupled 
to 6,600-volt alternators. The tramway 
cars are fitted with pantagraph trolley 
in the center and an ordinary trolley 
at each end so as to run both on the 
suburban and the city lines. The cars 
carry two fifty-horsepower motors in 
general, but some of them are fitted 
with seventy-horsepower motors. All 
the above traction lines have been in- 
stalled with material made at the 
French Westinghouse works at Havre. 

Electric motors are used extensively 


By Our Paris Correspondent. 


at the great Creusot iron works of 
France, so that an electric plant of 
some size is needed in order to furnish 
the current as well as to supply the 
electric lighting on the premises. A 
good source of power is found in the 
blast-furnace gases, so that considera- 
ble economy is secured by using the 
gases to run gas engines of suitable 
type. The gas is passed through scrub- 
bers and is then brought into the cen- 
tral station to several engines of large 
size. When entirely finished, the plant 
will be equipped for about 12,000 horse- 
power. Of this, 10,000 horsepower is 
in regular service and 2,000 for a re- 
serve. Two of the groups, installed at 
present, use 1,200-horsepower gas en- 
gines, and there are to be erected three 
other groups of 2,400-horsepower size 
and two groups of 1,200-horsepower. 
The latter will serve as a reserve. All 
the machines are three-phase, operating 
at 5,000 volts. The mains throughout 
the premises are operated on 220-volts, 
direct-current, and there are three sep- 
arate substations used in order to give 
this current, using rotary-converter 
sets. For the lighting of the premises 
there is erected a separate plant and it 
wil] contain six steam-engine groups of 
350-horsepower size when entirely com- 
pleted. 

Vienna is to be connected with Paris 
by the new telephone line which has 
been under way for some time and was 
finished not long since. The tests made 
upon the line showed that it worked 
very well, so that it was decided to 
open it for public service on April 20. 
The tariff is $1.60 for an ordinary com- 
munication and a special rate of $5.00 
is fixed for urgent communications. 

It is not likely that there will be 
held an exposition at Paris in 1920. 
The matter. was proposed in different 
administrative circles of late, but the 
general opinion appears to be against 
holding an international expositon at 
that time. Quite recently the question 
came up for discussion in the Municipal 
Council, but this body was decidedly 
against the idea of a general exposition. 
On the other hand it pronounced in fa- 
vor of a series of international expo- 
sitions, each to be of a special nature 
and relating to a certain branch of in- 
dustry. It is quite probable that the 


future expositions to be held at Paris 
will take this character. One of them 
will be likely devoted to the electrical 
and mechanical industries. 

On the new Norwegian submarine 
boat, ‘‘Kobben,’’ there are installed 
two oil-engine and electric-motor 
groups in connection with the storage- 
battery outfit. Each of the screw 
shafts is driven by one of these groups, 
using 200-horsepower Diesel crude-oil 
engines, when running on the surface, 
and the electric motors when under wa- 
ter. As usual, the oil engines run the 
motors as generators so as to charge 
the battery. The oil for the engines is 
stored in tanks contained between the 
double envelope of the submarine. The 
present boat is constructed at the Ger- 
mania docks at Kiel and resembles 
others now coming into use. 

The coal and coke handling appa- 
ratus at the Landy works of the Paris 
gas company uses electric motors very 
extensively, and there has lately been 
installed a power plant at the works 
itself in order to secure the current. 
The boiler room occupies the center and 
on each side of it is a dynamo room of 
like disposition. On each side of the 
boiler room is a battery of four boilers 
with automatic stokers fed from coal 
bunkers overhead. Each battery feeds 
the dynamo room lying on the corre- 
sponding side. The first of these con- 
tains two 1,000-horsepower sets con- 
sisting of a horizontal compound en- 
gine driving a multipolar direct-current 
generator, which works at 250 volts. 
There is also to be erected here a ro- 
tary group for taking current from 
outside mains. The second dynamo 
room has two engine groups similar to 
the above, also a 150-horsepower boos- 
ter group for supplying the storage 
batteries of the. plant, using a shunt- 
wound direet-current motor driving a 
four-pole 250-volt generator of special 
design, which serves as a positive and 
negative booster. A switchboard in 
each plant controls the various feed- 
ers for the lines which go to supply 
the electrie motors for the coal and coke 
handling, pumps and other uses. The 
present plant has been equipped by the 
French Thomson-Houston Company. 

A. DE CouRCEY. 

Paris, April 28, 1911. 
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HL the star: DESIGN.—-XXxX. ber of other plants which are each in under all conditions. 
Pee a class hy themselves. The dam, of which the power house 
these gns TYPICAL HYDROELECTRIC PLANTS,—I. EMPORIA PLANT. forms a part, is 700 feet in length, 42 
el aah | Let us first confine our attention to feet in width at the widest part of the 
1 the sar BY W. B. GUMP. the simplest form of development. that base, and 36 feet high at the spillway 
Anne Pre of direct development. A fair example The entire structure is of reinforced 
rines rr The purpose of the present article is of this type is to be found in the plant concrete. The abutments extend twelve 
is tO eh to point out the leading features relat- recently completed at Emporia, Va., a feet’ above the height of the spillway 
je engi» ing to hydroelectric generating stations cross-section being shown in Fig. 1. It anchoring the dam to the river baie. 
hetweer and to embrace the details of a number has a number of features worth consid- The power station is 107 feet long by 
marine. ` of particular plants which may be re- ering. The water wheels are of the 22 feet wide. Its front walls a 
at thei garded as representative types. double-runner, submerged type, and op- feet thick, and the rear wall four feet 
orn At the outset, the fact should be em- erate under a head which varies as much being reinforced by concrete pilasters. 
, phasized that the subject treated must = l 
ling 2. be held to an outline only, since the mi- = 
the Pe: nute details of even a single plant would 
tars i require many times the space allotted 
itely I to this chapter. Nevertheless, the fac- 
he wit: tors of first importance may be pre- 
eure sented in a manner which permits the 
anter: smaller details to follow in natural se- 
roach” quence, and which it is hoped will aid 
eat m designing completely new systems. 
r hl: In classifying hydroelectric plants we 
im may recognize three general types: 
v fee (a) Direct development. 
ma (b) Short diversion. 
gpk (e) Distant diversion. 
gol These were referred to in a general 
à way in the previous chapter. We may 
ue go turther, and classify plants with re- 
rw gard to the head, and still further with : 
an respect to type of water wheels, ete. 8 
ip These items naturally appear, however, 7 n 
ae as we proceed with the three general So aaa ie 
i classes above given. FIG. 1.—CROSS SECTION THROUGH EMPORIA POWER PLANT. 7 . 
ais It has been difficult even with this 
ag classification, to confine certain plants as forty per cent. averaging in the vi- The river under the power house is ex-. 
p- to any one of the above headings, and cinity of thirty feet. The intake and cavated to a depth of twelve feet. One. 
it is to be understood that there are a trash racks are shown on the right. of the factors to be met in this plant 
i great many forms of designs which will During flood conditions the head is was the rising of backwater. On this. 
i fall outside of a strictly defined type. greatly diminished due to backwater, account the main floor is three feet 
i Therefore, it may be well, in the course and in order to counteract the tendency thick, so that the pressure from below 
i of this discussion, to allude to some of of the wheels to decrease in speed a small will not cause disaster to the floor, or 
the factors in special cases which are set of wheels is provided to be used dur- flood the station. 
| These wheels are designed to The present capacity of the station 


ing peaks. 
he attached to the main units by means 


of belting, and the speed is graduated 
so as to correspond to the head and the 
load being carried. In this way the 


responsible for schemes of design quite 
remote from the usual practice. In this 
connection reference may at once he 
made to the plants of the Niagara Falls 
Power Company, the plant at Sno- 


is 1,000 kilowatts, the ultimate devel- 
opment permitting three times this ca- 
pacity. It may be stated that this plant 
is a good example of reinforced concrete 
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construction, and has stood the test of 
several floods, during which the station 
walls have remained perfectly dry. 

The service supplied from this plant 
is in the form of: lighting and power 
in. the town and in mills within a short 
distance. Since no long-distance trans- 
mission is involved, the plant is not in 
the strictest sense a high- tension plant. 

MINIDOKA PLANT. 

A high-tension transmission plant is 
to ‘be seen at Minidoka, Idaho. This 
station was built by the United States 
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Reclamation Service, and is used for ir- 
rigation in connection with the Mini- 
doka project. As it has features of con- 
siderable interest it is worthy of a rather 
comprehensive description. Fig. 2 
shows a general plan and cross-section. 
This plant is of the direct-development 
type. 

The service iS primarily for power 
for driving pumps which raise water to 
a height above that of the gravity canals. 
The pumps are of the vertical eentrifu- 
gal type direct-connected to synehron- 


plage -Section EE 


ous motors, which will be referred to 
later. 

The water is derived from Snake 
River which rises on the western slope 
of the Rocky Mountains in Wyoming, 
350 miles from the plant. The maxi- 
mum stream flow is approximately 40,- 
000 eubie feet per second in the late 
spring and early summer when the snow 
melts in the mountain. The minimum 
flow is 6,000 cubic feet per second and 
is.reached in fall at about the time the 
snow begins to appear in the mountains, 


Vol. 58—No. 19 


are met in an unusually satisfactory 
manner. | 

The water for the plant is diverted 
into the channel or canal by means of a 
rock and earth-fill dam, having its crest 
56 feet above the low-water stage. It, 
is 25 feet wide and 664 feet long, and 
extends across the channel of the river. 
A conerete core wall is provided for the 
purpose of preventing the passage of 
water, or the destruction from other in- 
fluences. 


The power station is of concrete 50 
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this flow being fairly constant until 
the snow begins to melt again in the fol- 
lowing spring. Reservoirs are in use in 
the mountains for storing a portion of 
the flood fiow, for use when the natural 
stream flow is reduced, the reservoir 
supply being released during the end 
of the irrigation season. Thus there are 
two factors which contribute favorably 
to this development. Both the flood and 
stored waters become available for use 
at the plant at the time when each is 
most needed; thus the load conditions 
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FOR THE MINIDOKA PROJECT. 


by 149 feet, and rises 100 feet above the 
level of the tailrace. Fig. 3 shows the 
buttressed dam which composes the up- 
stream wall of the station. Fig. 4 shows 
the station complete, as observed from 
the tailrace. Fig. 5 is an interior vieW 
taken during the construction period, 
showing three of the main units and the 
two exciters. 

The installation complete embraces 
five main units and two exciters, each 
machine being direct-connected to @ 
water turbine of the vertical type. The 
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gate controlling each penstock is ten feet 
in diameter, and weighs 10,000 pounds. 
All penstock gates and corresponding 
sluice gates below are electrically oper- 
ated by means of direct-current, series- 
wound motors, each of six horsepower at 
125 volts. Each penstock gate is raised 
and lewered by means of two bronze 
stems actuated through independent 


ranged that when they reach the point 
of full opening, a limit switch opens the 
circuit and stops the motor. 

The penstocks are of riveted steel 
plates designed to withstand the maxi- 
mum water ram: produced by the gov- 


` ernor, without relief valves. Each pen- 


stock is circular except at the lower por- 
tion where it changes to a rectangular 
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above the spillway is capable of storing 
75,000 acre-feet of water. However, on 
account of the fact that this storage is 
available for irrigation purposes the 
added head cannot be relied upon for 
power. 

Each main turbine has a normal ca- 
pacity of 1,800 brake horsepower, with 
a maximum of 2,000 brake horsepower 


FIG. 3.—BUTTRESSED DAM, MINIDOKA PLANT, 


FIG. 4.—STATION BUILDING ON TAILRACE SIDE OF DAM. 


stands and gears. These gears are keyed 
to the motor shafts, respectively, one 
running right hand and the other left. 
At the lower end of each stem and on 
the horizontal center line of the gate, 
is a 12 by 12-inch filler gate which is 


section to conform to the turbine case. 
The rectangular section is stayed by 
means of structural steel, designed with 
proper allowance for the stresses in- 
volved. 

The main turbines are of the vertical, 


under an effective head of forty-six feet. 
The guaranteed efficiency was 81.5 per 
cent at maximum rated capacity, and 
an average of 77.0 per cent between one- 
half and full gate. Due to the neces- 
sity for conforming to the dam already 


FIG. 5.—-INTERIOR VIEW IN GENERATING ROOM. 


used for the purpose of filling the pen- inward-flow, axial-discharge, single-run- 


FIG, 6.—TURBINE GOVERNOR. 


built, without unduly increasing the out- 
lay for installing the apparatus it be- 


stock, and thus equalizing the pressure 


ner, Francis type and were built by the 


-open the filler gates. 


Allis-Chalmers Company. The nominal 
head is forty-six feet, but with a flash- 
board lately constructed an additional 
head of five feet is secured during cer- 
This increase in height 


of the main gate before an attempt is 
made to lift it. The main gates are de- 
signed to be opened or closed in about 
one minute. The first operation is to 


These are so ar- tain seasons. 


came important to design the turbines 
so as to occupy a minimum space, at 
the same time preserving their efficiency. 
Another feature of importance is to be 
found in the manner of dismantling the 
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turbine units. Each turbine is con- 
structed so that the top plates of the 
runner may be removed, and the bear- 
ings and all other movable elements may 
be lifted out through the stationary ar- 
mature without disturbing the latter. 

The main generators are three-phase, 
2,300-volt, sixty-cycle machines with a 
normal rating of 1,200 kilowatts at 
eighty-five per cent power factor and 
an operating speed of 200 revolutions 
per minute. These machines have a 
guaranteed efficiency of 95.5 per cent at 
full load. The temperature rises are 
those usual for larger generators. 

The total weight of the shaft of each 


main unit is 44,500 pounds, 11,000 of , 


which is the weight of the runner, and 
the remainder the weight of the rotor 
within the generator. The rotating por- 
tion is supported entirely upon a bear- 
ing resting upon a spider fixed to the 
armature frame. Two steady bearings 
.are provided within the generator. Lu- 
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turbines have a normal rated capacity 
of forty brake horsepower. 
The governors were built by the Allis- 


FIG. 7.—AIR-BLAST TRANSFORMERS. 


Chalmers Company, and control the 
turbine speed by means of a pivoted 


gated mounted upon a shift ring. This 
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ergy over a distance of twenty-two miles, 
The transformers (Fig. 7) are located 
on the gallery floor near the rear of the 
generator room. The air is supplied by 
either one of a duplicate system of blow- 
ers, each having a capacity of 17,500 
cubic feet per minute against a pressure 
of three ounces per square inch. The 
guaranteed transformer efficiency is 98.4 
per cent. The frequency of the system 
is sixty cycles. An elementary wiring 
diagram is given in Fig. 8. It will be 
noted that interconnecting and syn- 
chronizing is done on the high-tension 
side, there being no low-tension buses. 
Three pumping stations are connec- 
ted with this project. Space does not 
permit a complete description of them 
within this chapter. However, a few 
items may be mentioned. The centrifu- 
gal pumps are of the double-suction 
type, and are constructed so that the 
impeller and shaft are readily removed. 
The thrust bearing is supported upon 
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brication is supplied by a simple oil bath 
located at the top of each machine. 
There are two exciters, either of which 
is capable of supplying the field current 
for the The turbines driving 
these of the 


as in the main units. 


five units. 


exelters are Same general 


type The exeiter 
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movement is effected by vacuum and oil 
pressure. 

One of the notable the 
electrical equipment is the adoption of 
air-blast transformers. These step-up 
from 2,300 volts to a transmission-line 
potential of 


features of 


33,000 volts, delivering en- 


DIAGRAM, MINIDOKA PLANT. 


the top spider of the synchronous-motor 
frame. Baffle plates are used to pre- 
vent eddies within the inlet passages. 
The rated capacity of the larger pumps 
is 125 cubic feet per second, and of the 
smaller pumps 75 cubic feet per second. 


(To be continued.) 
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7 ELECTRIC: > LIGHTING 


ILLUMINATING GEN GINEERING 


ELECTRIC STREET LIGHTING.— 
VII. 


BY ALBERT SCHEIBLE. 


ELECTRICITY VERSUS GAS FOR STREET 
LIGHTING. 

Strange as it may seem to some of 
the prophets of twenty years ago, gas 
is still an active competitor of electric- 
ity for street-lighting purposes in a 
large number of cities, having been 
saved by the work of Dr. Auer von 


Welsbach from the speedy crowding 


out which threatened it at that time. 
Had the tungsten lamp (the filaments 
of which owe some of their present 
perfection to the same Dr. Auer) come 
at approximately the same period as 
the so-called Welsbach mantle, this 
probably would not be the case, for the 
old fishtail burners were already 
clearly outclassed by both the are and 
the incandescent lamps of the early 
periods. Even the president of the 
Western Gas Association (Charles R. 
Faben) admitted at the annual meeting 
of his society in June, 1890, that ‘‘for 
street-lighting purposes the arc light 
has no equal.”’ 

The advantages claimed for electric 
street lights at that time were four- 
fold: 

(1) The higher candlepower of the 
electric lamps. 

(2) The ability to locate lamps to 
better advantage (as by cross-street 
suspensions) and to use reflectors for 
securing an effective light distribution. 

(3) The readiness with which the 
lights can be lighted and extinguished 
simultaneously. 

(4) The low cost of the light when 
measured in terms of actual effective 
street illumination. 

While these four differences gave a 
most decided advantage to the electric 
lamps, the latter were not introduced 
for street lighting until gas had held 
the field in this country for some sixty- 
five years. Not only were the gas com- 
panies firmly intrenched by reason of 


their household installations, but also 
by the investment on the part of the 
municipalities, most of which had been 
compelled to install gas lamp-posts at 
their own expense. Hence instead of 
readily yielding the field, they awoke 
from their comparative lethargy and 
began to make progress themselves. 
Even as far back as 1888, the editor of 
the WESTERN ELECTRICIAN remarked in 
these columns: ‘‘Ninety per cent of 
the improvements in gas lighting have 
been forced on the gas companies by 
the electric light.’’ 

But just as the gas people felt that 
their doom had come, Dr. Auer per- 
fected the gas mantle which to a large 
extent overcame two of the above 
shortcomings, viz., the limited candle. 
power and the high cost of the gas light. 
It lowered the cost per candlepower far 
below that of light from the old car- 
bon-filament lamps and at the same 
time raised the candlepower of the 
available units. Even a sixty-candle- 
power mantle meant a large unit in the 
earlier days and now when four or more 
mantles, each of 200 or 300 nominal 
candlepower, are grouped together in 
a single inclosing globe to form a so- 
called ‘‘gas arc,’’ the advocates of gas 
will tell you that there is practically 
no limit to the size of lighting unit 
obtainable with gas. Indeed, the de- 
mand for intense display street lighting 
in England has led to the grouping of 
high-candlepower mantles into units 
rated as high as a nominal 3,000 can- 
dlepower. However, these mantles are 
by no means transparent and in any 
group of them the light radiated from 
each mantle towards the others will 
not pass through the latter, hence the 
actual available candlepower is very 
much less than the total candlepower 
of the individual mantles. 

Moreover, the use of mantles intro. 
duces an element that is almost neg- 
ligible with electric lamps, viz., the 
rapid depreciation in ecandlepower of 
the mantles, a factor about which the 
gas fraternity is very reticent. Tests 


showing only half the initial candle- 
power are quite common and in the 
measurements made last year for the 
Merriam Commission of the Chicago 
City Council by J. R. Cravath the hori- 
zontal candlepower ranged from 10.6 
to 41.6, the average being 24.8 candle- 
power as the average of over 600 man- 
tle gas lamps rated at sixty candle- 
power, this being the average of only 
such lamps as were considered ‘‘passa- 
ble,” taking no account of half as 
many more lamps in poor condition, on 
some of which the candlepower ran be- 
low four. 

However, measured in actual deliv- 
ered candlepower, the mantle gas 
lamps, if well maintained, undoubtedly 
had an advantage over the carbon-fila- 
ment incandescents, which advantage 
continued until the tungsten filaments 
cut down the consumption of current. 
restoring the balance in favor of elec- 
tricity. 

Recently the second advantage men- 
tioned above—that of locating lamps to 
the best advantage and of using reflec- 
tors effectively—has been attacked in 
Europe, where gas lamps have even 
been used on street suspensions in the 
effort to hold back the electric compe- 
tition. So, also, reflectors have been 
used to some extent, lately even with 
the mantles in an inclined position so 
as to improve the light distribution in 
the lower hemisphere. However, the 
efforts along both of these lines so far 
belong rather to the freak order and 
even in England, where the battle be- 
tween gas and electricity is most in- 
tense, the gas lamps are being steadilv 
crowded out. 

The one strong card still left to the 
gas people lies in the old lamp-posts 
which usually represent an investment 
of from $8 to $50 per post to the mu- 
nicipality and which would have to be 
scrapped if electric lights were substi- 
tuted for gas. To overcome this handi- 
cap, the old gas posts are often con- 
verted into tungsten lamp-posts, one 
British firm alone having supplied the 
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necessary fittings for making this 
change in over 10,000 of these street 
Posts. ` 

- Thus, while gas was enabled by the 
Welsbach mantle to come back ener- 
getically into the field, it is not hold- 
ing its ground either against the tung- 
sten lamps in small units, or against 
the various are lamps by its ‘‘gas are” 
mantle groupings, though it has proved 
a fine stimulus to better electric street 
lighting. For, just as the energetic 
campaigning of a minority often forces 
concessions and improved conditions 
without getting into actual control, so 
the gas competition has made the elec- 
tric light companies more alert and 
more particular about keeping their 
promises to the very letter. The gas 
people, however, have not themselves 
followed suit in this respect. Lighting 
contracts made by them still stipulate 
a certain nominal candlepower of 
lamps (such as ‘‘standard sixty-candle- 
power Welsbach’’), making no allow- 
ance for the great depreciation in the 
effective candlepower of the mantle as 
it grows older and rarely guaranteeing 
to maintain the gas pressure needed to 
keep even new mantles up to their 
proper candlepower. 

Nor are the gas-lamp contracts al- 
ways particular as to the burning 
hours, since the lighting is still com- 
monly done by having a man or boy go 
the rounds and it may take him an 
hour to cover his district. In Europe 
automatic lighting systems are used to 
some extent, but in America they are 
almost unknown, although such devices 
for lighting street gas lamps from a 
single point have been tried in this 
country again and again during the 
last twenty years. 

Where the gas companies can be 
pinned down to just as strong and 
sharply defined  street-lighting con- 
tracts as the electric light companies 
are freely offering today, the latter 
have little to fear, even though some 
of their competitors may ‘‘consider 
that they can sell gas cheap for street 
lighting without loss, since it gives 
them a good advertisement.’” The 
danger lies rather in the lax contracts 
still customary in gas-light practice, 
which, as is quite apparent, may so eas- 
ily prove misleading to the interested 


municipalities. 
(To be continucd.) 
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Union Electric Light & Power Com- 
pany Section, N. E. L, A. 

The regular monthly meeting of the 
Union Electric Light & Power Com- 
pany Section of the National Electric 
Light Association, was held on April 
28 before a large attendance of its 
members. Prof. A. S. Langsdorf, Dean 
of the Engineering Faculty of the 
Washington University, delivered an 
illustrated lecture on the oscillograph, 
which was followed with the greatest 
of interest. He discussed the history 
of the methods used to study the in- 
ternal action of alternating-current 
machinery, and referred to various in- 
stances where the study of the electro- 
motive force and current curves, as 
given by the oscillograph, assisted in 
the detection of the causes of trouble 
with that type of machinery. After 
tracing the history and development of 
the various methods of obtaining the 
curves, he operated and described the 
oscillograph, which was on exhibition. 
Curves of various types were shown on 
the screen, and after the lecture the 
members were allowed to examine the 
apparatus at close range. 

—ee 


Electric Lights on the Church Cross. 


A unique adaptation of publicity 
lighting of the best kind has been made 
at the new and stately edifice for St. 
Mel’s Roman Catholic Church, which is 
nearing completion at Washington 
Boulevard and Forty-third Avenue, in 
Chicago. Directly on this corner rises 
the church spire to a great hight, and 
as usual, is surmounted by a gilded 
cross, which in this case is twelve feet 
high and nine feet wide. The north 
and south faces of the cross have been 
outlined with seventy incandescent 
lamps. It is proposed to illuminate the 
cross at each religious festival, thus 
producing a very striking effect even 
at great distances from the church. A 
similar lighting of the spire cross is 
planned for the cathedral at Louisville, 
Ky., and at other Roman Catholic 
churches. 

>< 


Wisconsin Summer School of Engineer- 


The eleventh annual session of the 
Summer School of Engineering, under 
direction of the College of Engineering 
of the University of Wisconsin, opens 
June 26, continuing for six weeks. 

Regular and advanced courses are 
offered in direct and alternating cur- 
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rents, hydraulics, machine design, de- 
scriptive geometry, applied mechanics, 
shopwork, steam and gas engineering, 
and surveying. Elementary courses 
adapted to the requirement of those 
not having preparation for the ad- 
vanced work are offered in mechanical 
drawing, machine design and shop- 
work, in addition to which opportunity 
is offered for laboratory work in the 
electrical, steam and gas laboratories 
for those who have had power-plant 
experience or correspondence instruc- 
tion. | 

The teaching staff is taken from the 
regular instructional force, and all lab- 
oratory equipment of the Engineering 
College is available for students. For 
bulletin or further information address 
F. E. Turneaure, Dean, College of En- 
gineering, Madison, Wis. 

—— eoe 

Tungsten Street Clusters in Lansing. 

A recent report on the use of orna- 
mental tungsten clusters for street 
lighting in Lansing, Mich., states that 
there is a total of 320 such electroliers 
in use. On street corners five-lamp 
clusters are generally placed and three- 
lamp clusters are used intermediate 
the blocks. The total number of tung- 
sten lamps in use for thìs service was 
1,503, and the cost of lighting and 
maintaining them last year was $22,- 
000. 


New York Companies Section, Na- 

tional Electric Light Association. 

Nikola Tesla, one of the greatest 
authorities on electrical matters, will 
address the members of the New York 
Companies Section of the National 
Electric Light Association at the 
monthly meeting to be held on May 15. 
The meeting will be held in the main 
auditorium of the Engineering Socie- 
ties building, New York City. Follow- 
ing his talk there will be a series of 
papers on the following subjects: ‘‘Se- 
curing Business on the Installment 
Plan, Its Advantages and Disadvan- 
tages,” by A. A. Pope; ‘‘Value of the 
Electric Sign as a Business Getter,’’ by 
Jesse Richards; ‘‘Value of the Show 
Window as an Advertising Factor,” by 
Joseph F. Becker; ‘‘How Best to 
School Our Commercial Men,” by F. C. 
Henderschott. Discussions will follow 
the reading of each paper. After the 
business meeting there will be a vaude- 
ville entertainment, and refreshments 
will he served. 
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ELECTRICAL 
Advertising and Selling 


FLAT RATES FOR SMALL-DEMAND 
CONSUMERS.’ 


BY A. H. FORD.” 


The subject of rates for electric 
service 1s ever with us in some form 
or other. Like the clothes we wear, 
the rates we charge are dictated as 
much by style as by utility; and radi- 
cal changes in rates are as hard to im- 
pose on the public as radical changes 
in style. 

When electric plants were operated 
from dark to midnight or daylight, 
only the flat rate was the vogue, but 
when the time of operation was in- 
creased and the load changed from a 
purely lighting one to a mixed lighting 
and power load, it was found impossi- 
ble to fix a flat rate which would make 
lighting plants profitable investments. 
The obvious alternative was the plac- 
ing of a watt-hour meter on the prem- 
ises of each consumer and the charg- 
ing of a uniform rate for the energy 
used, as indicated by the meter, making 
the rate high enough to cover the fixed. 
costs, as well as the variable ones. 
This seemed a solution of the rate 
problem, but it was soon found that 
uniform meter rates were not the pan- 
acea that they were expected to be. 
and various discount systems were de- 
vised to fit various cases. 


A study of the cost of electric serv- - 


ice for a single consumer shows that it 
can be divided into two components; 
one of which is constant, while the 
other varies directly with the energy 
used. A further analysis of the con- 
stant element of cost for supplying 
different consumers shows that it is 
made up of three elements: (1) Con- 
Sumer cost; which varies with the 
number of consumers supplied and 
their location, and includes such items 
as billing, collecting, office and general 
expenses and the expenses due to that 
part of the distribution system which 
is affected by the number of consum- 


1 Paper nad betore the Iowa Electrical Asso- 


clation, April 1 
2 Professor oe Electrical Engineering, Univer- 
sity of Iowa. 


ers. (2) Meter cost; which varies 
with the number of meters and includes 
such items as the cost of reading me- 
ters, figuring bills, meter repairs and 
depreciation. (3) Demand cost; which 
depends on the demand of the con- 
sumer at the time of peak load on the 
station. 

While there are differences of opin- 
ion as to the location of some items of 
cost, the majority of accountants are 
agreed as to the main items. 

A logical conclusion to be drawn 
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FIG. 1—.CONSUMER WITH MAXIMUM DE- 
MAND OF 125 WATTS. 
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from the above analysis of cost is that 
the proper rate for electric service is 
a fixed charge, determined by the sum 
of the consumer, meter and demand 
costs, plus a uniform energy charge 
for all energy used. While the ordi- 
nary user of electric service does not 
object to such a rate, even when car- 
ried to the extreme, as in telephone 
service at flat rates, yet the mere fact 
that part of the charge is based on the 
reading of a watt-hour meter makes 
him think that he is paying for some- 
thing that he does not get if he pays 
a fixed charge in addition to the en- 
ergy charge; consequently the prac- 
tice has arisen of basing the entire 
charge on the meter reading; making 
the meter rate high enough to cover 
the fixed cost entailed by the medium 
short-hour consumers; and charging a 
lower rate when the power demanded 
is used for a longer time. The result 
of the use of such a rate is that the 
short-hour consumers may pay less 
than the cost which they entail and 
the long-hour consumers make up this 


deficit and pay the profits demanded by 
the owners of the plant. 

It is obvious that the fixed cost per 
kilowatt of station capacity will in- 
crease as the demand per consumer 
decreases; so that when this demand 
becomes very small and of short dura- 
tion the fixed cost may be much larger 
than the variable cost; which condi- 
tion may make a flat rate more desira- 
ble than a meter rate. Since the meter 
cost for small-demand consumers is a 
large proportion of the total cost, it 
is evident that the use of flat rates, 
with the resulting elimination of this 
item, will make possible the supply of 
small-demand consumers at a lower 
rate than was previously possible; 
with the resulting increase in the num- 
ber of such consumers, which serves 
to decrease the consumer cost and in- 
crease profits. 

One diffculty in the introduction of 
flat rates lies in the determination of 
the basis on which they shall be fixed. 
If the connected load is made the ba- 
sis, the number of lamps will be lim- 
ited and electric light will not be used 
because it is inconvenient; while if a 
certain proportion of the connected 
load is made the basis, there is the 
probability that more lamps will be 
used than agreed upon. Both of these 
methods of fixing the charge require 
frequent inspections to see that the 
connected load has not been changed. 
These difficulties can be met by using 
a demand limiter which will dim the 
lights or make them flicker when the 
demand contracted for is exceeded. A 
reliable and cheap demand limiter is 
therefore one of the requisites for the 
profitable introduction of flat rates. 
Another requisite is a lamp of such 
high efficiency that the cost of renew- 
als is high in comparison with the cost 
of service; but having the entire cost 
of service and renewals such as to 
place it on a competitive basis with 
other sources of illumination. This we 
have in the tungsten lamp. 

As an illustration of the foregoing 
discussion an application will be made 
to the small-demand consumers of the 
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Madison Gas & Electric Company; the 
cost and operation data of whose elec- 
trie plant are available in decision No. 
U-58 of the Wisconsin Commission. 

The following unit prices are used in 
the calculations: Cost of plant,- $220 
per kilowatt. Cost of demand limiter, 
$6. Consumer cost, $6.00 per year. 
Meter cost, $6.00 per year. Demand 
limiter cost, $0.75 per year. Demand 
cost, $24.00 per kilowatt. Energy cost, 
$0,045 per kilowatt-hour. 

Meter rates are $0.14 per kilowatt- 
hour for first thirty hours’ use of ac- 
tive load; $0.085 per kilowatt-hour for 
next sixty hours’ use of active load; 
$0.05 per kilowatt-hour for all in excess 
of ninety hours’ use of active load; 
minimum Dill, $1.00 per month. 

Active load, as used above, is the 
average weekly peak load and would 
therefore be that load for which a de- 
mand limiter would ordinarly be ad- 
justed. Flat rates are as follows: 
$0.125 per month per watt demand; 
$0.01 per month per watt demand; 
$0,008 per month per watt demand. 
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3—CONSUMER WITH MAXIMUM DE- 


MAND OF 500 WATTS. 


FIG, 


Cost of service for a consumer with a maxi- 
mum demand of 125 watts. 


With 
With demand 
meter limiter 
Consumer cSt} .sc.c8t Fi 300. $6.00 $6.00 
Instrument cost ......--+-+.0.6- 6.00 ey 
Demand coSt sas siiras: . 3.00 3.00 
Total fixed cost per year ..$15.00 $9.75 
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year $16.40 times kilowatt- 


Energy cost per 
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With demand 
meter limiter. 
Consumer COSt ....--e0eeeeee $6.00 $6.00 
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The total cost per year and the in- 
come per year per kilowatt of maxi- 
mum demand, for the two methods of 
charging, plotted against the time of 
daily use of the maximum demand are 
shown in Figs. 1, 2 and 3 for the dif- 
ferent classes of consumers. 7 

In the curves CM is the cost per kilo- 
watt demand with meter; CDL, cost 
with demand limiter; IM, income on 
meter basis; IDL, income at flat rates 
and O, output for month. 
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2.—CONSUMER WITH MAXIMUM DE- 
MAND OF 250 WATTS. 


FIG. 


An inspection of the foregoing ta- 
bles and figures will show the follow- 
ing points: The fixed cost of service, 
per kilowatt of maximum demand, de- 
creases as the demand increases; the 
limit of fixed cost being $24 per kilo- 
watt. The cost of service, per kilowatt 
of maximum demand, is always less 
for consumers supplied with demand 
limiters than for those with watt-hour 
meters; the difference being greater 
for small-demand consumers than for 
large ones. 

Where consumers have a maximum 
demand of 125 watts, the cost of serv- 
ice is always more than the income on 
the meter basis. With a flat rate of 
$0.0125 per month per watt of maximum 
demand, the income is greater than 
the cost unless the maximum demand 
is used more than 4.5 hours per day 
and at a $0.01 rate unless the demand 
is used more than 2.5 hours per day. 

Where consumers have a maximum 
demand of 250 watts each, the cost of 
service is greater than the income on 
a meter basis for a use of the maxi- 
mum demand up to 8.5 hours per day. 
With a flat rate of $0.125 per month 
per watt of maximum demand such 
consumers ean be supplied at a profit 
if the use of the maximum demand is 
not greater than six hours per day; 
and at $0.01 where the use is not more 
than four hours per day. 

Where consumers have a maximum 
demand of 500 watts the cost of serv- 
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ice is greater than the income on a 
meter basis for a use of the maximum 
demand up to 1.8 hours per day. With 
a flat rate of $0.01 per month per watt 
of maximum demand such consumers 
can be supplied at a profit if the use of 
the maximum demand is not greater 
than 5.5 hours per day; and at $0.008 
if the use is not more than four hours 
per day. 

It has been found that residence 
consumers do not use their maximum 
demand for more than three hours per 
day and may use it for a much shorter 
time, so the rates given are on the 
safe side, even if the time of use is 
extended by the introduction of a flat 
rate. 

It is interesting to note the varia- 
tion of cost and income with the sea- 
sons, as well as with the duration of 
use of the maximum demand. This is 
shown in Fig. 4; the five curves show- 
ing the output per month as com par ve 
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4.—CONSUMER WITH MAXIMUM DE- 
MAND OF 250 WATTS. 


FIG. 


service per month with meter and with 
demand limiter; the income per month 
on a meter basis; and the income per 
month on a flat rate of $0.01 per month 
per watt of maximum demand; the 
last four for consumers with a maxi- 
mum demand of 250 watts. The cost 
of supplying each consumer having this 
demand is $24.54 per year when he is 
provided with a watt-hour meter, and 
$19.29 when he is provided with a de- 
mand limiter. The income in the two 
cases is $17.00 on a meter basis and 
$30.00 on a flat rate basis; or a loss 
of $7.54 in the first case and a profit of 
$10.71 in the second. This means a 
loss of 13.7 per cent or a profit of 19.5 
per cent on the plant investment of 
$220 per kilowatt. The flat rate is 
therefore seen to be the means of turn- 
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ing an unprofitable investment into a 
profitable one. That this is no small 
item in the total business of the com- 
pany is shown by the fact that con- 
sumers with this demand comprise 
twenty-four per cent of the total of 
3.050, involving a loss of approximately 
$3,530 per year. The gross income dur- 
ing the year from all sources was 
$198,000. 

The profitable making of flat rates 
for small-demand consumers requires 
the use of a demand limiter, and high- 
efficiency lamps of comparatively high 
cost. These conditions obtaining: flat 
rates make the serving of small-demand 
consumers possible at a profitable rate; 
for they do away with the cost of meter 
reading, much of the billing expense, 
all of the loss due to uncollectible bills, 


A Unique Demonstration. 

A unique demonstration of the prac- 
ticability of electric household devices 
has been arranged by the New York 
Edison Company. 


A four-room apart- 
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the afternoon following shall be baked 
each day while the visitors are present, 
so that they may see for themselves the 
feasibility of electric cooking. 

The apartment is electrically fur- 
nished throughout. In the parlor, which 
is decorated in shades of brown, are 
various styles of lamps with handsome 
fixtures suitable for parlor use, while 
luminous radiators provide whatever ad- 
ditional heat is needed. 

In the dining room are the smaller 
cooking appliances, the chafing dish, 
coffee percolator, electric tea pot. toast- 
ers and different styles of small disk 
stoves. At the various cooking demon- 
strations, which include not only teas 
every afternoon, but luncheon parties 
and dinners, for which special arrange- 


VIEW OF SITTING ROOM. 


as the bills may be made payable in 
advance, and satisfy the consumer by 
giving him advance notice as to the 
amount of his bill.» They will not an- 
swer for mixed lighting and heating 
appliance load nor for lighting with 
carbon lamps. 
_———_s--o_____ 
Increasing Flatiron Load. 

As an indication of the progressive 
attitude which is being taken by central 
Stations in the way of placing sufficient- 
ly large orders for electric flatirons, the 
General Electric Company cites two 
cases. It reports that it has received 
from H. M. Byllesby & Company of 
Chicago an order for 5,004 Calorite-leaf- 
unit flatirons, and another order of 
6,000 irons of the same kind from the 
Southern California Edison Company of 
Los Angeles, Cal. 


OPERATING COFFEE PERCOLATOR., 


ment has been leased from the Hudson 
Terrace Realty Company and has been 
fitted throughout with electric house- 
hold appliances, such as could readily 
be used by the average small family. 
This. ‘‘Electrie Flat” in the ‘‘Marble 
Hill,” Broadway and 225th Street. will 
be open until May 15. 

On every afterncon tea will be served, 


OPERATING TOASTER. 


under the charge of Miss Keinz of the 
New York Edison Company’s heating 
department, and to those teas the gen- 
eral public has been invited. It has also 
been arranged that the cake to be served 


OPERATING CHAFING DISH. 


ments are made, as much cooking as 


` possible is done at the table. This is to 


demonstrate that a woman in her own 
house, by the aid of electric appliances, 
ean serve a dainty meal without the aid 
of a maid, since she is not forced to 
leave the table in the preparation or 
serving of the meal. 

The bedroom contains appliances pos- 
sibly not as well known as the electric- 
cooking arrangements. There is the elc- 
tric heating pad, which is superseding 
the hot-water bottle in many of the most 
progressive hospitals in this country ; the 
electric curling iron, a device which has 
been on the New York market only since 
Christmas although it has been popular 
throughout the west for some time previ- 
ous; the nursery milk warmer, which 
has been adopted by the model milk 
stations of the New York Milk Com- 
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mittee because milk so heated is more tric range with three griddles and often there was sixty-two per cent. of clear 
digestible than that obtained by any the smaller ‘‘hot plate.’? There is no weather in comparison with thirty- 
other form of heating. broom nor matches throughout the eight per cent. of dark days, for the 
Besides these there are several types apartment, the former being replaced by same months in 1911, the amount of 
of the electric hair dryer, not only elec- a small vacuum cleaner. The electric bad weather was noticeably greater. 


trically driven as is often the case; but waffle iron completes the cooking out- This method is a part of the New 
also electrically heated. In this way fit, while a flatiron is provided for the York Edison Company’s efforts to 
there is absolutely no flame whatsoever laundry work. keep the customers informed on their 
to cause accident. This should be em- —_+-+#—___ own lighting conditions and to main- 
phasized because recently a young wo- Explaining Increased Lighting Bills. tain the friendliest possible relations 
man of social prominence was badly The accompanying illustration shows with users of Edison service. 
burned by what the newspapers called the ingenious weather chart which is SF ee 
an electric hair dryer. The facts of the used by the New York Edison Com- Central-Station Exhibit. 
The Allentown Electric Light & 
I909 E ies EEE CLOUDY k RAINY i910 Power Company, Allentown, Pa., is 
a A a carrying on an exhibition, under the 


PRERJA direction of its new-business depart- 
ment, that is attracting widespread at- 
tention. 

In the show window of the com- 
pany ’s office building there is located a 
working model of the generating sta- 
tion. The model is about three feet 
long and in all respect is built to scale 
from the blue prints used in the con- 
struction of the power house. 

There are windows of proportion- 
ate size at all the proper places in the 
building. They are covered with tis- 
sue paper, and through them gleams a 
light, ingeniously colored to represent 
the mercury light in the power house 
by the hanging of purple paper within 
the little building, intercepting the 
light. Within can be seen the move- 
ment of whirling machinery, and there 
is a hum of dynamos and turbines. 

In the rear of the building is a coal 
_ pile. Extending from the roof is a coal 
conveyor with an operating bucket 
that dips coal, carries it to a waiting 
car, and dumps it into the car. The 
aì car runs around a track and into the 
power house, returning from the other 
end of the building. 

WEATHER CHART USED BY CENTRAL STATION. Leading out from the building are 


oo heavy leads of wires that are carried 
ease are that in the type of hair dryer pany. This chart presents graphically on stout poles on the ground or on 


used in this instance only the fan ar- the number of clear and rainy days horses on the roof. There are tiny arc 
rangement was electrically driven, while for a series of three years, arranged lights set at different points of the 
the heating was produced by a flame. so that any one can see at a glance pbuilding, and surmounting the build- 
It was this flame, catching in the young where there has been greater call for ing ig an ingeniously lighted electric 
woman’s hair, which caused the catas- artificial light this year, as compared ign with these words: ‘‘Get in Line, 
trophe. with the two years preceding. © Use the Electric Sign.’’ Scattered 

Several varieties of electric vibrators This graphie statement is sent out about in the windows are the signs of 
are also displayed. One of these is so by the New York Edison Company to prominent users of current. At the 
small and light that no second person its light consumers whenever bad north end of the building is a stack, 
is required to operate it, which makes weather during the past month will also built to scale, with curling smoke 
it particularly desirable for ordinary necessarily have caused an increase of emerging from the chimney. ° 
home use. the customers’ bills. For instance, the The entire exhibit is operated by 8 

In the kitchen are the larger electrical chart recently sent out shows that single motor, hidden within the build- 
heating units, a full size Hughes elec- whereas for the first quarter of 1910 ing. 
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—[ELEGRAPHY, 
WIRELESS. 


THE PROVISION OF RESERVE 
POWER SUPPLY FOR TELE- 
PHONE SERVICE. 


BY B. H. PECK. 


The power equipment of a common- 
battery telephone exchange is quite as 
essential a feature for the successful op- 
eration of the exchange as any portion 
of the equipment. The supply of elec- 
trie current at the proper voltage is 
necessary for the operation of the ex- 
change and it is safe to say that the in- 
terruption of this supply is the most 
frequent cause for the failure of the ex- 
change equipment. Such interruptions 
should be particularly guarded against 
because they involve the complete fail- 
ure of the entire exchange system and 


also because they are most likely to oc- | 


cur when the demands upon the system 
are heaviest, that is, at the times of 
heaviest telephone traffic, and at the 
times when the exchange employees are 
most busily engaged with their regular 
duties. 

An interruption of telephone service 
which is caused by a failure of the ex- 
change equipment is likely to evoke 
more unfavorable comment than an in- 
terruption due to any other cause. The 
public is more willing to condone an in- 
terruption of telephone service due to 
a severe storm which plays havoc with 
the line plant than one due to the fail- 
ure of exchange equipment, because the 
reason for failure in the former case 1s 


. more apparent and because all portions 


of local business activity feel the effects 
of the storm. In all cases it should be 
the policy of the telephone company to 
insure to its patrons the very best serv- 
ice possible, and it should be borne in 
mind that the favorable impressions re- 
sulting from years of faithful service to 
the public may be destroyed by a single 
Interruption of service lasting for only 
a few hours. 

The necessity for provision against an 
interrupton of service due to a failure 


of electrical supply and the extent to 
which such provision should be carried 
are largely dependent upon local con- 
ditions. In a small town, in which the 
telephone subscribers are located within 
a small radius, an interruption in the 
telephone service eannot be regarded as 
seriously as in a city where the parties 
who may wish to carry on conversation 
may be located several miles apart. On 
the other hand, in most large cities the 
companies supplying electrical service 
have made such extensive provisions 
against breakdowns that interruptions 
due to a failure in power supply are 
much less likely to occur than in smaller 
cities where provisions of such a nature 


regular fuse 
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ARRANGEMENT OF FUSES, 


would involve a burdensome expense to 
the operating company. These condi- 
tions should be carefully investigated 
and arrangements should be made to 
take all precautions compatible with 
good financial judgment against an in- 
terruption of the power supplied to the 
exchange. 

While the arrangement of the tele- 
phone equipment in an exchange pre- 
sents many problems, having different 
solutions for each individual installa- 
tion, it is doubtful if these problems are 
any more difficult of satisfactory solu- 
tion than are those presented by the lay- 
out of a power equipment which shall 
fulfill all requirements in the most sat- 
isfactory manner. For this reason each 
individual case should receive the most 
eareful study and particular attention 
should be given to the provision of a 
reserve source of power which will in- 
sure continuity of service to as great a 


degree as possible under the circum- 
stances existing. 

In determining upon a method of 
providing reserve power a prime consid- 
eration should be the selection of ap- 
paratus providing the maximum of re- 
liability with the minimum of first cost; 
the former in order that the apparatus 
may be ready for instantaneous service 
and the latter in order that the opera- 
tion of the system may not be burdened 
with excessive fixed charges. By relia- 
bility is meant not the reliability of the 
apparatus considered by itself but its 
reliability when placed in the hands of 
the average telephone attendant possess- ` 
ing little or no technical knowledge of 
the usual methods of power generation. 
The final selection of equipment for this 
service must be largely determined 
local conditions. 

The failure of the electric current 

which operates the exchange equipment 
may be due to one of two causes; first, 
a failure of the prime motive power, 
used to drive the charging and ringing 
generators, and, second, a failure of the 
equipment which transforms the energy 
received into electrical energy at the 
proper voltage and stores the same for 
the use of the telephone apparatus. The 
former of these causes will be discussed 
first. 
There are several methods of provid- 
ing a reserve source of motive power 
for driving the electrical generator sup- 
plying the batteries. The principal 
sources of reserve power may be enum- 
erated as follows: (1) the gas engine, 
(2) electrical power, (3) a steam 
engine, (4) water power. In other 
words, any of the usual sources of power 
are suitable as a reserve source of power 
for a telephone system. 

The gas engine is the source of re- 
serve power most frequently used for 
telephone service and it possesses many 
features of distinct advantage for this 
purpose. It is not high in first cost and 
is economical in operation; its method 
of operation is simple; and it does not 
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require expert attendance. Due to the 
fact that gas is stored in quantities, it 
is, in many cases, not as likely to fail 
as electrical service, which requires for 
its delivery the continuous operation of 
machinery at the power house. 

The gas engine also presents disad- 
vantages in its application to the prob- 
lems in hand. It is noisy and, while 
operating, is likely to prove a source of 
disturbance to the telephone operators 
and a nuisance to residence and business 
districts in the immediate neighborhood. 
In ease the gas-supply mains are not 
properly designed its operation may 
cause a fluctuation of gas pressure in 
the neighborhood of the exchange, which 
may in some eases prohibit its use. The 
advocates of the gas engine may argue 
that, since it is to be used only for re- 
serve power and hence infrequently, 
these faults are not of serious conse- 
quence; but the writer believes that any 
source of reserve power to be available 
in time of need should be used for ac- 
tual service under operating conditions 
at least once each week. The gas engine 
of the present day is considerably im- 
proved as regards reliability of service 
over the engine of a few years ago, but 
it still oftentimes fails to start and the 
reasons for its failure may be so obscure 
that the services of an expert are re- 
quired to locate and remedy them: 

In many cases a gasoline engine may 
have advantages over a vas engine for 
this service, but the increase of fire risk 
usually makes this substitution of very 
questionable value. These points re- 
quire consideration for each case, and 
if a gas or gasoline engine located with- 
in the exchange is determined upon as 
the reserve source of power, a standard 
type of engine should he selected, it 
should be placed upon a firm masonry 
foundation, not connected to the build- 
ing foundation, and located at a point 
as far as practicable from the operating 
room. The exhaust should be well muf- 
fled and discharged at the point where 
it will be least likely to prove of annoy- 
ance to the operators and neighbors. The 
supply piping to the engine should be 
provided with a gas bag of sufficient size 
to prevent annoying pressure fluctua- 
tions in the gas mains. 

In the cases of exchanges located close 
together it is often feasible to provide 
a portable gas or gasoline engine out- 
fit which may serve as a reserve power 
for both exehanges. This should be 
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done, however, only in case the two ex- 
changes receive their regular power sup- 
ply from entirely different sources so 
that failures at both exchanges are not 
likely to occur at the same time. The 
portable engine may be direct-connected 
to a generator and the whole mounted 
upon a wagon, which enables the outfit 
to be moved readily and located outside 
of the exchange building. This reduces 
the noise and fire risk attendant upon 
the introduction of the engine into the 
exchange building. In case the power 
for the regular operation of the ex- 
change is obtained from a gas engine, 
the above remarks apply, of course, with 
equal force. It should be noted, how- 
ever, that the use of an additional gas 
engine does not insure against a failure 
of the gas supply. 

Another form of reserve power often 
employed consists of an electrice motor. 
Since the electric motor provides an 
ideal source of power for a telephone 
system, in most cases the regular power 
supply is obtained from the distribution 
circuits of the local electric. light and 
power company. The advantages of an 
electric motor may be briefly stated as 
follows: It is low in first cost, eeonom- 
ical of floor space, operates quietly, is 
easily and quickly started, and requires 
little attention. Care should be taken 
that the source of electrical power se- 
lected for emergency use is in reality a 
reserve, that is, that the reserve is not 
the same as the regular source of power. 
The writer recently visited an exchange 
equipped with an alternating-current 
motor operating from the local power 
circuit for regular service and a 500- 
volt direct-current motor operating 
from a street-railway circuit, which was 
used as a reserve. In reality both elec- 
trical circuits obtained current from the 
same transmission system through the 
same substation, so that really the tele- 
phone system was operating without a 
reserve source of power supply, since a 
failure of the power house or of the 
transmission system would have ren- 
dered both motors inoperative. Fre- 
quently it will be found that the local 
electrical distribution system and the 
street or interurban railways circuits 
are entirely distinct, in which ease -the 
railway circuits provide an excellent re- 
serve against the failure of the regular 
distribution system. In other cases a 
city may receive electrical supply from 
competing companies whose systems are 
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entirely distinct and separate, under 
which condition either source of supply 
serves as an admirable reserve against 
interruption of the other. 

In the case of a motor operating from 
a railway circuit, difficulty is often ex- 
perienced with the charging generator 
due to excessive voltage fluctuations 
which vary the charging rate of the bat- 
teries unduly. By placing especially de- 
signed speed governors upon the motor 
a wide fluctuation in the motor voltage 
may be eared for satisfactorily, as in an 
existing case where a voltage fluctuation 
from 400 to 600 volts upon the railway 
circuits causes no undue difficulty with 
the charging generator. In the case of 
alternating-current supply the installa- 
tion of a mereury-are rectifier may be 
feasible, although as a source of reserve 
power it possesses the disadvantage that 
exchange attendants do not understand 
its method of operation. 

In special cases it may be feasible to 
use a steam engine as an emergency 
source of power. This is usually practi- 
eable only in case high-pressure steam 
is available for some other purpose, such 
as manufacturing, or in the ease of an 
exchange located in an office building 
which has its own power plant for light- 
ing or other purposes. It would, of 
course, never be practicable for a tele- 
phone company to maintain its own 
boiler and engine plant solely for the 
purpose of furnishing a reserve source 
of power, but it is sometimes practica- 
ble to utilize existing steam equipment 
for this purpose at a very reasonable 
expense. 

So far as the writer knows, the water 
motor has seldom been used as a source 
of reserve power for telephone purposes. 
It would seem that such an arrangement 
should be applicable, particularly for 
smaller exchanges. in case the water 
company’s charges for connection to the 
motor were not excessive. A water 
motor should be inexpensive to install, 
maintain and operate and it seems that 
water supply should furnish a source 
of power particularly exempt from in- 
terruption. For larger exchanges an in- 
stallation of this sort would present dif- 
fieulties which would probably make its 
adoption undesirable. | 

It is the practice of most telephone 
companies to take adequate precautions 
against the second cause of failure of 
power supply, viz.: the failure of the 
equipment itself. Tt is net regarded as 
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essential to provide duplicate storage 
batteries, since these are not likely .to 
go out of service; and if this should oc- 
cur, it is possible to operate the ex- 
change directly from the generator 
while the necessary repairs are in prog- 
ress. In determining the capacity of 
batteries to be installed, however, the 
question of the demands during pericds 
when the charging generator may be in- 
operative is of paramount importance. 
The extent of such provision depends 
upon the reliability of the power supply 
and other conditions which vary with 
each individual case. 

A reserve generator should always be 
provided. The usual arrangement of the 
generating apparatus consists in provid- 
ing the regular and reserve generators 
with pulleys so that they may be driven 
from either the regular or the reserve 
source of power. In case the generator 
is direct-connected to its driving motor, 
it is possible to arrange their coupling 
in such a manner that it is removable, 
and provide a pulley to be placed upon 
elther the motor or generator shaft, thus 
permitting the regular motor to drive 
the reserve generator or the reserve 
source of power to drive the regular 
generator. In case both the regular and 
reserve units consist of direct-connected 
motor-generator sets, both sets should 
be equipped with this flexible coupling, 
thus permitting either motor to drive 
either generator. 

A matter seldom given consideration 
in the power equipment of the telephone 
System is the question of reserve switch- 
hoard equipment. <A failure of the 
switchboard apparatus may usually be 
quickly cared for by the running of tem- 
porary wiring, which should be care- 
fully fused to insure against accidents 
due to short-circuits. Cases have been 
known, however, in which large ex- 
changes have been shut down for several 
hours by so slight an accident as the 
blowing of a fuse in the main battery 
circuit at a time when the regular main- 
tenance force of the exchange was not 
at hand to remedy the difficulty. An 
inexpensive provision against interrup- 
tions of this nature consists in the in- 
stallation of a spare fuse in parallel 
with the regular fuse, the emergency 
fuse heing connected into cireuit by 
means of a single-pole, single-throw 
switch (see Fig. 1) mounted in a con- 
venient location. This switch should be 
so located that it may be thrown by one 


other exchange equipment. 
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of the telephone operators in the ab- 
sence of the regular power attendant. 

A reserve source of ringing current 
should always be supplied, as the ap- 
paratus for performing this service must 
be in constant operation. A simple and 
inexpensive ringing reserve consists of 
a pole changer, a type of apparatus 
which is well suited to exchanges where 
the demand for ringing current is small. 

To keep a pole changer in good run- 
ning order requires considerable atten- 
tion and particular care should be ex- 
ercised to keep the batteries supplying 
the ringing current properly renewed 
and in good condition. | 

For the larger exchanges reserve ring- 
ing equipment should be provided in 
the form of a reserve ringing generator 
driven by a motor operating from the 
exchange storage battery. This method 
is particularly effective since the ring- 
ing current is derived from the same 
source as the power used for the oper- 
ation of the telephone equipment of the 
exchange, and hence will be available at 
all times when the exchange is in oper- 
ating condition. It should, however, be 
borne in mind that, due to its low volt- 
age, such a motor is a heavy drain upon 
the battery and due provision must be 
made to care for this drain. The reg- 
ular ringing equipment will usually op- 
erate from the same power circuit as 
the motor driving the charging gener- 
ator, in which case a failure of this 
power circuit will necessitate the oper- 
ation of the battery motor at a time 
when the reserve capacity of the battery 
is most needed for the operation of the 
In spite of 
this very considerable disadvantage it 
is believed that the installation of the 
battery motor offers the most satisfac- 
tory provision against the interruption 
of the ringing-current supply. While 
a dynamotor operating from the battery 
is considerably less expensive than the 
motor-generator equipment, unless spe- 
cial speed-controlling devices are ìn- 
stalled it is likely to give trouble, due 
to variations of battery voltage which 
cause variations in the frequency and 
voltage of the ringing current. 

The writer wishes to emphasize par- 
tieularly one point, which is that, in or- 
der to be of maximum effectiveness, and 
in many cases to be of any real service, 
the reserve equipment should be oper- 
ated regularly for considerable periods 
of time and under actual operating con- 
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ditions. If this is done, operatives will 
be familiar with the apparatus, it will 
be kept in repair, and in time of emer- 
gency will amply repay the trouble and 
expense to which the company may be 
placed in carrying out this scheme with 
unfailing regularity. 
— e 


McAlpin Hotel to Have Eighteen Hun- 
dred Telephones. 


What telephone officials say is the 
largest private-exchange telephone 
contract ever taken, has just been 
signed by Frank M. Andrews, presi- 
dent of the McAlpin Hotel Company, 
which will build a new hotel at Broad- 
way and Thirty-fourth Streets, in New 
York City. The McAlpin Hotel will 
be the best telephoned building in the 
world, having more telephones than 
many of the towns surrounding New 
York City. The contract covers 100 
trunk lines, 1,800 stations, and provides 
for 500,000 local messages at an annual 
value of $28,334 for services. 

A supplemental contract provides 
for a charge of $2,250 covering the in- 
stallation of sixteen telautograph in- 
struments, which will be located at va- 
rious points of the hotel, in addition to 
the sixteen regular operating positions 
of the switchboard. In addition to the 
main switchboard, there will be three 
sub-switchboards. One two-position 
board is to be used for pay-station 
purposes in connection with seventeen 
booths to be located in the main cor- 
ridor of the hotel; one will be located 
in the engineering department to serve 
about sixteen stations, and another in 
the general offices of the hotel. 


— e 
Rational Telephone Rates. 


Professor D. C. Jackson’s discussion 
before the National Municipal League 
at Buffalo, of the question, ‘‘Is a Ra- 
tional Basis Possible for Telephone 
Rates?” has been reprinted in pamph- 
let form. Professor Jackson, whose 
firm has had much to do with large 
telephone questions in Chieago and 
Boston, and now in England, contends 
for certain general principles of in- 
vestment, operating cost, and profits. 
which he holds are sufficient to give a 
really scientific basis for telephone 
rate-making. The topic is of the larg- 
est importance, in view of the likeli- 
hood that telephone rates will soon be- 
come a subject of debate before the 
Interstate Commerce Commission. 
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New Electrical and Mechanical Apparatus and 


Switchboard Frequency Meters. 

The speed of synchronous machines 
is fixed by the frequency of the system, 
and, furthermore, every change in fre- 
quency is accompanied by a corre- 
sponding change in reactance of the 
circuits, and in extensive systems such 
changes will result in appreciable va- 
riations in voltage with all the at- 
tendant troubles. Therefore, not only 
is it important that. the frequency be 
kept constant, but it should also be 
kept at a definite and accurately de- 
termined value. 

The Weston Electrical Instrument 
Company, Newark, N. J., has recently 
placed on the market a new type of 
frequency meter which fulfills all the 
' many requirements of a thoroughly sat- 
isfactory switchboard instrument. This 
new meter has an open and uniform 
scale, and, therefore, its indications can 
be read from a distance based upon 
the general position of the pointer with 
reference to the scale as a whole. It 
is accurate, very sensitive and perfectly 
damped; therefore, it will follow in- 
stantly every slight fluctuation in fre- 
quency. 

This new meter is a combination of 
resistors, reactors and an indicating 
differential meter. The connections are 
shown in Fig. 2. The two coils of the 
instrument are connected in series with 


Appliances. 


The constants of this bridge are ad- 
justed to give equal currents through 
the differential coils for some given 
frequency, and then for any other 
value of frequency the change in re- 
actance will upset the balance, allow- 
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FIG, 1.—FREQUENCY METER. 


ing more current through one coil and 
less through the other; the difference 
passing through the lead A. 

The differential meter is a soft-iron 
instrument. It consists of an iron nee- 
dle mounted on a jewel-supported staff 
and perfectly free to rotate. This nee- 
dle is surrounded by two flat-field 
coils wound separately and one slipped 
inside of the other. When these coils 
are traversed by the same current the 


take up a definite position for every. 
value of frequency, and by suitable 
design and skilful construction the de- 
flection per unit change in frequency 
is made uniform. 

As may be readily guessed, the re- 
actors play an all-important part in 
the functioning of this device, and un- 
less they-are scientifically designed and 
faultlessly constructed, accurate indi- 
cations would be out of the question. 

The three reactors and the resistors 
are all mounted on one base and en- 
closed in an auxiliary box as shown in 
Fig. 3. Referring to Fig. 4, it will be 
noted that the general construction of 
the reactors is similar in appearance to 
that of a ecore-type transformer. 

The core is made up of extremely 
thin laminations thoroughly insulated 
and firmly bolted together. Vibration 
of the iron, which would tend to loos- 
en the laminations and thus vary the 
reluctance of the magnetic circuit, is 
prevented by suitable construction and 
core losses are kept very low by using 
special core material and by lamination 
of the core and thorough insulation of 
all bolts passing through it. There are 
two accurately adjustable air gaps pro- 
vided for calibrating the reactor for 
the working frequency. Each gap is 
located in the middle of an exciting 
coil, so that the formation of stray or 
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FIG, 2.- DIAGRAM. 


each other. with a resistor and reactor 


connected in parallel with each coil. 
This 


combination constitutes a 


Wheatstone bridge, which is now con- 
nected in series with a reactor across 
the line, the frequeney of which is to 
be measured. This reactor serves to 
damp out all higher harmonies and 
thus renders the indications independ- 
ent of wave distortion. 


FIG. 3.—AUXILIARY BOX. 


resultant field will be direeted along 
the diagonal of the square formed by 
the coils, and when there is more cur- 
coil than the other 


the resultant will be shifted toward the 


rent through one 


stronger component. The needle al- 
ways stands in exact alinement with 
the resultant field; therefore, the 
pointer, which is rigidly attached to 
the same staff with the needle, will 


FIG. 4.—REACTORS AND RESISTORS. 


leakage field is prevented by the ac- 
tion of the turns of the coil. 
This is a very important feature, 


since leakage field would make the in- 
strument sensitive to variations m 


The effectiveness of the above 
described construction may be judged 
from the fact that a variation of 70 
volts to 150 volts will not introduce an 
error greater than 1.5 per cent. 


voltage. 
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STORAGE BATTERIES FOR AUTO- 


MOBILE ELECTRIC LIGHTING. 


BY GEORGE L. CHANDLER. 


Three years ago automobile experts 
predicted the development and eventu- 
ally the general use of electric lights 
At that time manufac- 
turers admitted the need of improved 
lighting apparatus, but were skeptical 
as to the operating qualities of the elec- 
tric lights then in operation, but fol- 
lowing out the rule that a strong de- 
mand will usually bring out satisfac- 
tory apparatus, practically sixty per 


on automobiles. 


cent of all’ 1912 models will be equipped 
with electric lights in side and tail 
lamps. Successful lighting of head- 
lights was simply a further develop- 


ment and there is now available an ef- 


ficient and dependable system giving _ 
instant service at the pressing of a but- 
ton. Er 


Rubber. 
Covered 


n 


l Le 
DIAGRAM OF ELBA PLATE. A 


The advent of the improved tungsten- 
filament lamp made possible the first 
real progress and this has been fol- 
lowed up by improvements in storage 
battery, sockets, wire and other acces- 
sory fittings, the last step being the 
perfecting of small dynamos which au- 
tomatically maintain the battery in a 
fully charged condition. 

Of the various devices entering into 
the complete installation, the battery is 
the most important for the reason that 
it is the foundation of the entire sys- 
tem, acting as a reserve and regulator 
when used with charging dynamo and 
as the only source of current supply 
when the dynamo is not used. There 
are, therefore, two distinct lighting 
systems. 

It has been thoroughly demonstrated 
that satisfactory results are obtained 
only when a battery is used which has 
a normal discharge rate properly pro- 
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portioned to the maximum current 
taken by all the lamps. Users of bat- 
teries for electric lighting are learning 
that they must use a battery suited to 
the service requirements and that they 
can no more get satisfactory results 
from too small a battery than they 
could from too small an engine. 


SPARKING BATTERY. 


The Elba line of lighting batteries, 
manufactured by the Willard Storage 
Battery Company, Cleveland, Ohio, are 
classed among the highest type of light- 
ing batteries for the reason that they 


Fal have been developed and improvements 
E iù `coùnstrúction made as actual service 


conditions showed that changes were 
necessary. This battery is made up of 
three individual cells in which the ele- 
ménts’ are placed, these cells being 
made of a special composition of rub- 
ber which gives them strength without 


_« brittlefiess'and at the same time makes 


so. 


them impervious to acid action. 
“ These individual jars are placed in 
an Outside wooden containing case, but 


have between each jar and: also between | 


tie Sar and “the outside case a space 
which is filled with a“Semi-solid ¢om- 
pound which acts as a cushion, thus en- 


LIGHTING BATTERY. 


abling the battery to stand the rough 
usage of automobile service without in- 
jury. - 

' Automobile service conditions also 
brought out the fact that there should 
be what is called ample ‘‘head room’’ 
in each cell. By this is meant the 
space above the plates and the first 
cover of the cell to allow for proper 
expansion during charging and also 
that there may be no doubt about the 
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plates being fully covered by electro- 
lyte. 
This matter of expansion is further 
provided for in the Elba battery by 
placing between the first cover and the 
top cover a chamber into which the ex- 
panding electrolyte may flow when the 
battery is on charge, this chamber also 
receiving the electrolyte in case the 
battery is handled roughly. 

The distance between the first cover 
and top cover is ample and space 
around the expansion chamber is care- 
fully filled with a sealing compound 
which is poured in hot, thus thorough- 
ly closing every possible opening be- 
tween the first and second covers and 
preventing acid creeping up the sides . 
of the cells and around the terminals. 
The top cover through which the ter- 
minal binding posts protrude 1s sealed 
in above the expansion space, complet- 


ing the cell proper. | 


SECTIONAL VIEW OF BAT LORS: z 


In the Elba batteries, the binding 
._ posts and. straps. to which. the plates 
forming the negative and positive 
groups are attached, are a one-piece 
construction and the plates themselves 
are lead-burned to the top-connecting 
strap so that the entire group of in- 
dividual plates, top-connecting strap 
and terminal binding post are one in- 
tegrał unit made generously substan- 
tial to stand the strenuous service. 

Around the terminal binding post a 
band of hard rubber is vulcanized, thus 
preventing ‘acid from creeping up the 
post and corroding at the point where 
outside wires are attached. With the 
Elba battery, lead-covered wires are 
furnished for attaching to the post, 
thus making a battery whose exterior 
is entirely acid proof and by this con- 
struction the annoyance of corrosion 1s 


prevented. 
It should be noted further that the 
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construction as above described makes 
each cell an independent unit and that 
there is no possibility of any connection 
between cells except such as are made 
from post to post above the top cover. 
This has the particular advantage of 
reducing the factor of local action be- 
tween cells to practically nothing. This 
construction has also the advantage 
that any cell can be inspected or re- 
paired without disturbing other cells. 
In the center of the top cover a hollow 
vent plug is placed, having in its center 
a small hole to allow gases to escape 
when the battery is charging or dis- 
charging. The outside containing case 
is made of hard wood which is chem- 
ically treated to make it acid proof 
and it is then covered with an acid- 
proof paint. 

The smaller types of lighting batter- 
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ies when used for operating side and 
tail lights have proved so very satis- 
factory that many manufacturers are 
now furnishing them as standard equip- 
ment and installing proper fixtures in 
side and tail lights. 

The dynamo-lighting system has the 
advantage that it is not necessary to 
remove the battery from the car for re- 
charging and with this type of machine 
in its present effective stage the dyna- 
mo-lighting system will surely come 
into general use, especially on high- 
priced cars. However, as pointed out, 
it is the battery which operates the 
lights when car is standing or running 
at low speed and thus it becomes the 
element on which dependability and 
certainty of operation depend to a large 
extent. 
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Installation of Stokers. 

The Milwaukee Electric Railway & 
Light Company has recently ordered 
four nine-retort Taylor Gravity Under- 
feed Stokers, to be used with four 800- 
horsepower boilers. These stokers are 
to be used in the Commerce Street 
plant, in which stoker experiments 
have been carried on for a long period. 

— eo 
A Hardy Electric Vehicle. 

One of the most remarkable incidents 
of the fatal New York Central explo- 
sion of last December, was the lift- 
ing of a trolley car from its tracks, and 
overturning it on a passing automobile. 
That same automobile, after a brief 
sojourn in the repair shop, is back in 
service. Its running gear, which was 
submitted to such great strain, was 
found to be practically uninjured. 


a 


There are a few new spokes in one 
forward wheel, a new steering knuckle 
on the front axle, new tires and body, 
but the chassis, axles, wheels, and even 
the springs were not damaged, while 
only four of the forty storage battery 
cells were cracked. The automobile 
was a Baker electric, used by S. G. 
Rhodes of The New York Edison Com- 
pany. 

— eo 
Telephone Train Dispatching. 

Within a short time the Missouri, 
Kansas & Texas Railroad will be using 
the telephone to dispatch trains on 
both its Fort Worth and its Dallas 
divisions. An order has just been 
placed with the Western Electric Com- 
pany for forty-nine of its new selector 
and telephone equipments. 
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The Dallas division runs from Den- 
ison to Hillsboro via Dallas, a distance 
of 172 miles, and has a branch line of 
twenty-two miles from Dallas to Lew- 
isville. On this division, selector equip- 
ment for twenty-nine stations will be 
used. The dispatcher will be located 
at Denison. The main line circuit will 
be constructed of No. 9 B. & S. copper 
wire, and on the branch line No. 8 
BWG iron wire will be used. 

The Fort Worth division extends 
from Denison-to Hillsboro, a distance 
of 152 miles, with a branch nine miles | 
long extending from Egan to Cleborne. 
It will be equipped with selectors and 
telephone apparatus for twenty sta- 
tions. The dispatcher for this division 


will also be located at Denison. 
The Pennsylvania Railroad, which is 
already operating a number of its divi- 


VEHICLE AFTER REMOVING WRECKAGE. 


sions with Western Electric selectors 
and telephone equipment, has just 
placed an order for similar equipment 
for use on its Bellwood division. 

The equipment for this division con- 
sists of two complete circuits, one 4 
train-dispatching circuit between Bell- 
wood and Fordham, a distance of sixty- 
five miles, and the other a fifty-seven- 
mile message circuit between Bellwood 
and Punxsutawney. Dispatchers for 
both circuits will be located in Bellwood. 
No. 9 B. & S. copper wire will be used 
on both circuits. 

— ere 
Electric Pumping at Niagara Falls. 
The new electrically. driven water- 


pumping plant at Niagara Falls, N. Y. 
has been put in operation. 
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Steam-Driven Direct-Connected Gen- 
erating Units. 

To meet the demand for a direct-con- 
nected generating set, especially 
adapted for power and lighting service 
in isolated plants or marine installa- 
tions, and as exciters in large central 
stations, a new steam-driven set has 
just been placed on the market, known 
as the ‘‘ Western Electric’’ Hawthorn 
type ML direct-connected generating 
unit. 

These sets are furnished with 110 
and 125-volt direct-current generators, 
ranging in capacity from 2.5 to 75 
kilowatts, direct connected to single- 
cylinder or tandem-compound, vertical 
engines which operate condensing or 
non-condensing at steam pressures of 
from 35 pounds to 160 pounds. 

The engine and generator are assem- 
bled on a common cast-iron base, 
which extends the full width of the 
generator and provides ample base sur- 
face for foundation without increase in 
floor space required. 

The engines are of the vertical ma- 


rine type, so constructed as to insure 


perfect alinement, balance and adjust- 
ment for possible wear. - Perfect 
alinement of the parts is attained by 
casting the cylinder, valve chest and 
crosshead guides in one piece, and 
machining them at a single operation. 
The piston rod and cross-head and 
likewise the crank shaft and half 
coupling are forged from one piece of 
best machine steel, and by careful and 
accurate machining of all parts, accu- 
rate alinement is further insured. A 
balanced piston-type valve, accurately 
ground to fit in the steam chest, pro- 
duces close regulation and freedom 
from excessive friction. The piston 
used is equipped with hard cast-iron 
spring rings which effectively prevent 
leakage of steam. A simple and effi- 
cient fly-wheel governor maintains a 
constant speed by automatically’ vary- 
ing the steam admission and compres- 
sion. This is effected by the motion 
of the eccentric pin, mounted on a 
carefully balanced fly-weight which is 
very sensitive to slight variations in 
speed. The governor requires very 
little attention, as there are practically 
no parts subject to wear. The engines 
are furnished with either the gravity 
or the forced system of lubrication, 
and adjustable sight-feed tubes allow 
the regulation of the flow of oil to the 
various parts. 
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The generator frame of the smaller 
sets is cast In one piece of high-grade 
iron. The frame of the large sets is 
of cast steel and is split horizontally. 
Soft cast-steel poles are rigidly bolted 
to the frame. The armature is built of 
high-grade — sheet-steel laminations, 
pressed on an iron spider and pro- 
vided with numerous ventilating ducts. 
Hard-drawn copper conductors are 
form wound and thoroughly insulated 
with moisture-proof materials before 
being placed in the slots. The highest 
grade copper and mica, together with 
expert workmanship, produce a most 
reliable and durable commutator. The 
field coils are very liberally designed, 
provided with many ventilating ducts 
and thoroughly insulated. The brush 
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rigging is supported by the bearing, 
except in the fifty-kilowatt set, on 
which it 1s supported by the magnet 
frame. Individual spring adjustment 
on the brush holders permits the re- 
moval of the brushes for inspection and 
their return without altering the brush 


tension. 
— eeo 


United States Light & Heating Com- 
pany Wins Suit. 

The suit of the United States Light 
& Heating Company vs. J. B. M. Elec- 
tric Company, Gould Coupler Company 
and John W. Jepson, involving patent 
applications Serial No. 404,271 and Se- 
rial No. 404,272 in the Western Dis- 
trict of New York, before Judge Hazel, 
has been decided in favor of the United 
States Light & Heating Company. 

————__s4---o___ 

There is no city with so many miles 
of distributing street mains for central- 
station electric service for light, heat 
and power, as Chicago, III. 
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New Type of Oil-Break Switch. 

A new type of oil-break switch has 
lately been placed on the market by the 
General Electric Company for use on 


cireuits where the potential does not 


exceed 15,000 volts. 

A straight-line operating mechanism 
is employed, which, with the exception 
of the operating lever and its connect- 
ing link, is entirely mounted upon the 
switch frame. This mechanism gives 
a vertical parallel movement to the 
movable contact blades, and both obvi- 
ates the danger of friction or binding 
and increases the speed of the switch 
break. This mechanism is adjusted at 
the factory and requires no further ad- 
justment. 

The fixed contacts are of the well- 
known drop-forged copper, flared-fin- 
ger type. The movable contacts are 
wedge-shaped copper blades, each pro- 
vided with a slot in the upper extrem- 
ity, permitting a jet of oil to be forced 
into the are on rupturing the circuit. 
This assists in extinguishing the arc 
quickly and reduces the disturbance in 
the oil vessel. 

This construction insures clean con- 
tact surface and good contact under 
pressure over the entire surface, and 
also prevents burning and pitting the 
contact surfaces, inasmuch as the are 
is not ruptured between the actual 
contact surfaces, but between the upper 
extremity of the moving contact and 
the flared portion of the stationary 
contact. 

The insulators are of one-piece 
glazed porcelain of the highest grade, 
corrugated to give large creepage sur- 
face. Each insulator extends below the 
oil level and is clamped to the frame 
by two metal plates and four cap 
screws, eliminating the use of babbitt 


or cement. The insulators are ifter- 


changeable. 
The switch being a self-contained 


unit, is conveniently handled and in- 
stalled without interfering with the 
alinement. The arrangement of termi- 
nals employed saves time and labor in 
installing or disconnecting. 

In the form K-12 oil-break switch, 
greater striking and are over dis- 
tances, greater oil and greater air 
spaces are secured. The type F form 
K-12 oil-break switches are made sin- 
gle, double, triple and four pole for 
mounting on panel, on panel pipe sup- 
ports, on frame work remote from 
panel, or in masonry cells. 
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Installation of Large Transformers. 

The Pennsylvania Water & Power 
Company generates power from the 
Susquehanna River at McCall’s Ferry, 


where it will have an ultimate capacity: 


estimated at 100,000 kilowatts. At pres- 
ent the power generated is transmitted 
forty miles to Baltimore, and transmis- 
sion lines to other large cities, of which 
there are a number within economical 
transmission distance, are contemplat- 
ed. A detailed description of this proj- 
ect appeared in the ELECTRICAL REVIEW 
AND WESTERN ELECTRICIAN for Novem- 
ber 19, 1910. 

The Baltimore substation is at pres- 
ent equipped for 40,000 kilovolt-am- 
peres and space is provided for addi- 
tional transforming and switching ap- 
paratus. The present equipment con- 
sists of four 10,000 kilovolt-ampere, 
three-phase transformers, which, be- 
cause they are the largest transformers 
ever built, are of particular interest. 
They are of the water-cooled type, and 
are used to step-down the twenty-five 
cycle current from 70,000 volts to 13,- 
200 volts far distribution. 

The appearance of one of these trans- 
formers is shown in the illustrations, 
but these do not give an adequate idea 
of their size. The tank is ellipitical, hav- 
ing an overall length of fifteen feet 
eleven inches and an overall width of 
eight feet eight inches. The height to 
the top of the terminal is over sixteen 
feet, and the joint between case and 
cover is 11.5 feet from the floor. The 
total weight of each transformer com- 
plete with oil is about 145,000 pounds, 
or nearly seventy-five tons. 

The transformers are of the shell 
type, water cooled. The cooling water 
is visible at its exit, so that any stop- 
page or inequality of flow in the paral- 
lel cooling coils can be detected easily. 
The tanks are of boiler iron with, weld- 
ed seams and crowned cover and bot- 
tom. ` 

The Westinghouse condenser type of 
terminal bushing is used, as the specifi- 
cations called for bushings to withstand 
a test of 180,000 volts each for one 
minute. These bushings are made up 
of alternate layers of insulating and 
conducting material which, by produc- 
ing a uniform distribution of dielectric 
stress in the insulation, enable the use 
of a much smaller bushing. 

The method used in installing these 
large transformers is also of interest. 
On account of railroad clearances and 
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the great weight of each unit, the core 
and coils, the tank, cover, base and de- 
tails, and the oil were received from 
the factory separately. At the Balti- 
more substation a railroad siding runs 
directly into the station. Paralleling 
the siding in the station are the trans- 
former compartments, built of concrete. 
On receipt of the transformers in the 
substation it was necessary. to assem- 
ble them, one at a time, on a truck run- 
ning on a track having the same center 
line as the siding but wider gauge. Lift- 
ing and moving was done with an elec- 
tric hoist. 


After each transformer was 


LARGE 


assembled the truck was pushed along 


its track to the 
and the transformer rolled in on its own 


proper compartment, 


wheels, the floor of the compartments 
being at the level of rails on the truck. 
The oil, received in was 
pumped into the tanks after the trans- 
formers had been thoroughly dried out. 


tank ears. 


Underneath each transformer is a pit 


connected with a ten-inch main for 


draining the tanks in case of emergen- 


ey. The top of each transformer is con- 


nected through a back-pressure valve 
to an eight-inch main to relieve any 
possible raise of pressure in a tank. 


The arrangement is such that oil blown 
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out of one transformer cannot enter 
another. 

The cooling system is arranged to 
preclude a shut-down from lack of cool- 
ing water. Normally, water is obtained 
from a well near the substation. Con- 
nection is also made to the city mains 
for use in case of deficiency of the well, 
and the large storage tank on a steel 
tower is built for the use in ease of 
failure of both sources. In connection 
with this emergency system there is a 
spray cooling system which makes it 
possible to re-use the cooling water, the 
storage tank supplying only the defi- 


TRANSFORMER INSTALLATION 


clency caused by leakage and evapora- 
tion. Normally the heated water is dis- 
charged into a nearby stream. 

The transformers were furnished by 
the Westinghouse Electric & Manufac- 
turing Company, and were built at its 
East Pittsburg (Pa.) works. 

SS 

Wireless on Pacific Coast Vessels. 

Wireless equipments have now been 
placed on 121 vessels operating on the 
Pacifie The latest vessels to 
add those of the whahng 
fleet operating in Alaskan waters, and 


coast. 


them are 


which will communicate with wireless 
stations along the coast. 
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WESTERN CANADA. 
(Special Correspondence.) 
WINNIPEG, MAN., May 1.—There will be more electrical 
work done and power plants built in Western Canada during 191ł 
than in any previous year in the history of the country. Millions 
will be spent on this work between the Great Lakes and the Pa- 
cific Ocean, for Canadians are beginning to realize that their coun- 
try is phenomenally rich in water powers. Prince Albert and 
Regina, Saskatchewan, Calgary, Edmonton, Edson and half a dozen 
other cities in Alberta with as many more in Manitoba and British 
Columbia are considering the installation of municipal light and 
power plants, and many of them will begin work this year.. In Man- 
itoba the Manitoba Power Company, of which E. B. Reese, of Win- 
nipeg, is president, has secured a contract to supply the City of St. 
Boniface with light and power and is now entering into arrange- 
ments to supply Brandon and Portage la Prairie in the same prov- 
ince, and have already contracted to supply the power for the 
street railway system to be built by the Municipality of St. Vital. 
The Canadian General Equipment Company, of Calgary, Al- 
berta, has contracted to supply the city with ornamental electric 
lights at $57.00 apiece. The total price of the contract is $12,400. 
After repeated complaints from farmers and others the Manitoba 
government has decided.to petition the Dominion Government to 
compe] railroads to place a telephone in each station in Canada. 
The City of Lethbridge, Alberta, has decided to spend $26,600 
on extensions to the electric lighting system this year. Poles and 
wire extensions will cost $8,625; transformers, $3,000; meters, 
$5,000, while other incidentals will make up the balance. 
tendent Reid should be addressed for particulars. 
Prairieville and Stewart Valley, two farming districts in the 
vicinity of Swift Current, Saskatchewan, have organized rural tele- 
phone companies named after the districts they serve. O. G. Man- 
waring and H. Caffyn are the respective secretaries. | 
Arrangements are now being completed whereby King George 
will open Winnipeg’s new municipal power plant on July 1 by 
pressing a button at Buckingham Palace, England. The plant is 
capable of developing 90,000 horsepower, but sufficient machinery is 
now being installed to produce but 20,000 horsepower. Power will 
be delivered to the city by a transmission line which is seventy- 
seven miles in length. Hydroelectric experts engaged by the city 
to superintend the work are authority for the statement that power 
for manufacturing and domestic purposes will be supplied at one- 
third of the price now charged by the Winnipeg Electric Company. 


There will be a street railway system built at Winnipeg. | 


Whether it will be installed by a private company or built by the 
city has not yet been decided. Several applications for franchises 
have been made, but the council favors a municipally owned line. 
It is expected that a definite conclusion will soon be arrived at. 
Wonderful growth is shown by a report issued by the British 
Columbia Telephone Company. On January 1, 1910, there were 
14,835 telephones in the province and on February 1, 1911, the num- 
ber had grown to 19,710. The following are the figures for some of 


the principal cities in the province: 
Jan. 1, 1910. Jan. 1, 1911. Feb. 1, 1911. 


Courtenay ® (bik Fin coed deen evteee bu ke ui 0 67 66 
Vancouver ci vss osu Wk wat oalnne Soden boas 8,131 10,918 11,227 
WICCOUIE: isa todd auied Souuamee dame leoet 3,277 3,904 4,168 
Nanaimo osoon carne choc Sbecnwkad 355 400 413 
Duncans © 6.65. oa iccieda ace vac eaaa 101 146 152 
Kamloops ....................0.0.02005 182 240 241 
New Westminster ..................... 842 1,064 1,085 


Since the Saskatchewan government decided to build a tele- 
phone system of its own some three years ago, $1,600,000 has been 
Spent on the system, which now comprises 1,753 miles of long-dis- 
tance lines in addition to the local exchanges. Then, in addition, 
there are 3,490 miles of rural lines operated by private companies 
under government control. This year the province will spend 


$500,000 in expanding its system. 


City Engineer Childs, of Calgary, Alta., has made surveys of the 
Elbow River at the site proposed to erect a municipal power plant 
for Calgary and finds that the power there is considerably less than 
was expected and the municipal authorities are now looking for 


another site. In the interim the company will obtain power from 
the Western Canada Power Company of Calgary. = 


The Alberta Electric Railway Company, which is seeking incor- 
poration, is asking for extensive powers. Amongst other things, 
such as the development of electrical energy, the operation and 
construction of telegraph and telephone systems, it proposes to 
build a network of electric lines in Southern Alberta. The capital 
of the company is $10,000,000 and the head office will be at Calgary, 


Alberta. 


Current Electrical News 


Superin- 


EASTERN CANADA. 
(Spectal Correspondence.) 

OTTAWA, CAN., May 4.—The statement presented at the annu- 
al meeting of the shareholders of the Canadian General Electric 
Company, of Toronto, showed that the profits for the past year ex 
ceeded those of the year previous by nearly fifty per cent. 

Valuators have been in the city of London, Ont., inspecting 
the plant of the London Street Company, the London Electric Com- 
pany and the London & Lake Erie Transportation Company, with 
a view of estimating what these are worth to the financiers who 
are contemplating a merger. . 

At a meeting recently of the directors of the Sherbrooke 
Railway & Power Company, of Sherbrooke, Que., it was announced 
that the power plant had been fully completed and was in opera- 
tion. It was also stated that the company’s railway would be com- 
menced at once, and completed by the middle of June next. 

The Eastern Municipalities of the province of Ontario, will 
soon receive the provincial hydroelectric power at as reasonable 
rates, and under as favorable conditions, as the Western Munici- 
palities now enjoy. The Ontario Hydro-Electric Commission has 
received an optional contract from the New York & Ontario Power 
Company, of Waddington, N. Y., on the south shore of the St. 


Lawrence River, for the supply of 15,000 horsepower. 
The Galt, Hespeler & Berlin Interurban Railway is the first 


railway of its kind to use Niagara Falls power, which was turned 
on recently at the company’s own transformer station, situated 
near Berlin, Ont. Previously the company had been using steam 
power, but some time ago applied to the Hydro-Electric Commis- 
sion for 800 horsepower, on the basis of a twenty-four-hour service. 
The freight trains were hauled by specially built 50,000-ton locomo- 
tives, the first of that kind of electric locomotive used in Canada 
on such a railway. 

A new scheme to harness the St. Lawrence River for power 
development purposes is now proposed by the Canadian Light & 
Power Company, of Montreal. The proposition calls for the ex- 
penditure of some $20,000,000, and will provide for the develop- 
ment of nearly 500,000 horsepower. E. A. Robert, the president 
of the company, is to present the case before the Dominion gov- 
ernment and the hearing is set for May 11. The plan proposed 
by the company’s engineers is a novel one, and provides for the 
building of two canals or “chutes” down the Coteau and Cedar 
rapids. The former will be 6,500 feet in length, and the latter 
13,000 feet. - 

The sale of the Toronto Electric Light Company to a syndi- 
cate, headed by Sir William Mackenzie, president of the Canadian 
Northern Railway, has been practically consummated, as the Na- 
tional Trust Company has sent out a circular stating that over 
two-thirds of the stock has already been deposited with the ‘latter 
company. l S yi 

It has been frequently said that Canada’s industrial strength 
will ultimately lie in her water powers. In the case of the Geor- 
gian Bay Canal, which the Dominion government is soon to com- 
mence building, the engineers estimate that no less than 1,000,000 
horsepower can be developed by taking advantage of the condi- 
tions along the route of the proposed canal. At the present time 
this power is running to waste in the wilderness. It is considered 
that the waterpower should yield the government a revenue of 
not less than $5.00 per horsepower per annum. At this rate of 
income, the revenue would amount to $5,000,000 per year, which is 
estimated to be about sufficient in itself to pay the cost of ad- 
ministering the canal, and the interest on capital expended. W. 


MEXICO. 


(Special Correspondence.) 

Mexico City, May 2.—The construction of an electric power- 
transmission line from the central power plant of the smelter of the 
Copper Queen Mining Company at Douglas, Ariz., to El Tigre bas 
just been finished. It is about fifty miles long and the electrical 
energy which it provides will be used to operate the machinery of 
the mines and ore reduction mills of this district. It is expected 
that the introduction of this cheap power will have the effect of 
greatly stimulating mining activities there. The construction of 
the transmission line involved some interesting problems. One 
of these was the crossing of the Bavispe River. This was accom- 
plished by stretching the cable from bank to bank on a single span, 
the length of which is 1,650 feet. 

Notwithstanding the revolutionary disturbances in Chihuahua, 
extensive preparations are being made for industrial improvements. 
One of the more important of the new projects is the erection of 
a hydroelectric plant and smelter at Huisopa, district of Guerrero. 
James Artwin, who is prominently identified with the mining in- 
terests of the state, has applied for a concession. 
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COMMISSION NEWS FROM NEW YORK. 
(Special Correspondence.) 


A hearing was held by the Public Service Commission to de- 
termine whether or not an order should be issued to the New York 
Central Railroad Company to chanze its motive power from steam to 
electricity on its West Side tracks from Spuyten Duyvil south. 

E. G. Connette, transportation engineer to the Commission, who 
has been making a study of the use of electric locomotives in Bal- 
timore, where the use of steam locomotives in the tunnel is forbid- 
den, gave testimony. 

Mr. Connette said he had found that the electric locomotive 
is admirably adapted for switching and entering warehouses and 
yardhouses. He had found that the electric engines were notable 
for their flexibility and also for quick acceleration. Incidentally, 
Mr. Connette referred to the fact that the New Haven is about to 
electrify its Harlem River Yards and also the very large yard at 
Oak Point. 

Commissioner Eustis adjourned the hearing for two weeks, sug- 
gesting to Counsel Lyman of the New York Central that it would 
be a very good thing if the Central should have its engineers take 
up the question of electrifying the West Side tracks very carefully. 
He said: “This is not a matter of a week or a month, and your en- 
gineers should give it most careful attention without delay.” 


COMMISSION NEWS FROM WISCONSIN. 


(Special Correspondence.) 


The Marshfield Municipal Electric & Water Works plant has re- 
quested the Commission to informally investigate the electric rates 
in that city and recommend a rate schedule which will do away 
with certain features of the present rates, which are believed to be 
discriminatory and unsatisfactory. A valuation of the plants will be 
made and an investigation of the accounts and consumer data will 
be conducted in the near future. 

The Board of Public Works of the city of Waupun asked permis- 
sion to do away with all free services in the city such as the library, 
schools, churches, public buildings, etc., and to compel these con- 
sumers to pay the same rate as other commercial users. The Board 
also stated that it wished to substitute meter rates for a number 
of the present flat rate users. The Commission notified the Board 
that the desired changes were in line with the best practice and 
would undoubtedly produce more equitable rates than the present 
schedule, but that technically the law would not permit the Com- 
mission to authorize the changes without formal proceedings inas- 
much as the new rates would cause increases in a number of cases. 
The Commission suggested that if the proposed changes could not be 
made without dissatisfaction on the part of the consumers affected 
it would be better for the Board to make a formal application to the 
Commission to make the adjustments desired. 

‘The Madison Gas & Electric Company, having been compelled 
by certain paving work under construction by the city, to install 
a considerable amount of underground conduit on the business 
streets, has filed with the Commission an amendment to its rate 
schedule stating that the company will install its cable and con- 
duits from the main ducts to the curb free of charge, providing the 
consumer or property owner signs a contract for the installation of 
the conduit and cables from the curb to the terminals inside the 
buildings. The cost schedule is as follows: 

SCHEDULE FOR UNDERGOUND SERVICES. 
Service Conduit: 
One duct—First twelve feet, $1.00 per foot 
All over twelve feet, 0.50 per foot 
Two ducts—First twelve feet, $1.15 per foot 
All over twelve feet, 0.60 per foot 
Cable: 

(Lighting service or power service) 

Three-conductor lead cable (covered) installed $0.50 per foot. 

The above cable price will be charged when the connected load does 
not exceed ten kilowatts. 

The Chippewa Valley Railway, Light & Power Company has filed 
an amendment to its power rates which grants a reduction to retail 
power users in Eau Claire whose installation is twenty horsepower 
or more when their readiness-to-serve charge plus the current charge 
exceeds four cents per kilowatt-hour. In such case the readiifess- 
to-serve charge will be cancelled and the total bill computed on a 
four-cent basis. 


IMPORTANT DEVELOPMENT. 


(Special Corre spondence.) 


A NEW GEORGIA PLANT.—The Georgia Power Company, of 
which C. Elmer Smith, of York, Pa., is president, has begun the con- 
struction of a gigantic power plant at Tallulah Falls, Habersham 
County, Georgia. It is said that the plant will be the greatest. save 
one, east of the Rocky Mountains. It will cost $10,000,000 and will 
furnish anywhere from 60,000 to 100,000 horsepower. In addition to 
the Tallulah Falls project, the same compeny has in view later on, 
the establishment of other big power plants in northern Georgia, 
one on the Chattahoochee near Gainesville, which has already been 
partially developed; another on the Etowah in Cherokee County, 
and another on the Chattahoochee near Franklin, in Heard County. 
The property rights have been acquired by the company at all these 
points, and it is its purpose to develop for distribution and sale 
a total of 150,000 or 200,000 horsepower. 
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LIGHTING AND POWER. 


(Special Correspondence.) 


JEWELL, IOWA.—A new electric light plant will be built here 
this summer. 


SNYDER, OKLA.—This city has let the contract for a $25,000 
electric light plant. P. 


NEENAH, WIS.—The installation of a municipal electric light 
plant is being agitated. . 


ALTO, TEX.—L. S. Atkins, of Center, Tex, will erect an elec- 
tric light and power plant. P 


REDFIELD, IOWA.—It is proposed to issue $15,000 in electric 
light and water works bonds. P. 


KELSO, WASH.—The Washington-Oregon Corporation has been 


given an electric light franchise here. P. 
i FORT STOCKTON, TEX.—W. M. Grant, of Cleveland, O., will 
install an electric light and power plant here. D. 


HORTON, KANS.—This city has voted $55,000 in bonds for 
the purchase of the local electric light plant. 
CANYON CITY, TEX.—The Canyon City Power Company has 
been organized with a capital stock of $25,000. P. 
HASTINGS, NEB.—The council has granted a petition for an 
ornamental lighting system on Lincoln Avenue. C. 
AKRON, COLO.—A new lighting plant has been installed here 
and power will be distributed as soon as possible. 
MANITOWOC, WIS.—A White Way extending for one mile 
will be installed. It is to be completed by May 31. C. 


KANSAS CITY, MO.—The Costelow-Canham Electric Company 
has been incorporated with a capital stock of $3,000. 

WASHINGTON, D. C.—The Arlington Electric Company has 
been organized to supply electric light in- Alexandria County. 


PROCTOR, MINN.—A franchise has been granted to the Proc- 
tor Water & Light Company to maintain an electric light plant. C. 


GRANDBURY, TEX.—The Grandbury Water, Light, Ice & 
sate Company has been incorporated with a capital stock of 
HAMILTON, CAL.—The Northern Califronia Power Company 


has started construction work on its power line from this city to 
Princeton. A 


WEBSTER CITY, IOWA.—A vote will be taken May 22 on is- 
suing bonds for $25,000 to purchase equipment for the electric 
light plant. C. 

ARCADIA, WIS.—Vaughn & Meyer, engineers, Miilwaukee. 
Wis., will prepare plans for the reconstruction of the village electric 
light system. C. 

ST PAUL, MINN.—The St. Paul Southern Railway Company 


is considering the construction of power houses at Hastings and 
Lake City, Minn. C 


LANSING, IOWA.—The council granted a franchise to tbe 
Upper Iowa Power Company of Decorah, for the installation of 
an electric light plant. C 


_ LEWISBURG, PA.—This place is to have a modern electric 
light plant and fire-alarm system. The stock for the light plant 
has been oversubscribed. 


CUSTER, S. D—The Custer Electric Light, Heat & Power 
Company, of which H. E. Way is secretary, has been organized to 
install an electric light plant. i C. 

TROY, N. Y.—Bids have been received for the construction of 
a heating and lighting plant for the Troy orphan asylum. The cost 
will be approximately $50,000. 

MOUNT VERNON, IOWA.—The Dows-Smith Company, Cedar 
Rapids, and F. J. Cross, of Monticello, have applied for a franchise 
to install an electric light plant. C. 

ALBION, ILL.—The Albion Electric Light & Gas Company has 
been incorporated with a capital of $20,000 by W H. Brosman, 
H. H. Knipe and W. A. Schock. 

GRAND RAPIDS, MICH.—The arches which are used in light- 
ing the city streets are to be removed, and ornamental posts with 
tungsten lamps are to be put up in their place. 

SONORA, CAL.—The Tuolumne Riyer Power Company, a 
Maine and California corporation, has been sold to the Yosemite 
Power Company for a sum reported to be $650,000. A. 

CASTLE ROCK, WASH.—The council granted a fifty-year fran- 
chise to the Silver Lake Railway & Power Company to bring elec 
tricity into the city for lighting and power purposes. C. 

LANCASTER, KY.—The plant of the Lancaster Electric Light 
Company, which was recently destroyed by fire, will immediatels 
be rebuilt. The plant was valued at about $10,000. 
= JACKSON, CAL.—Leopold D. Caminetti has filed on 20,000 
inches of the water of the Mokelumne River at a point five miles 
west of this city. Mr. Leopold plans to erect a power station 12 
Rocky Canyon, within a couple of months. A. 

SEATTLE, WASH.—The city has decided to install an auxiliary 
power plant at the foot of Nelson Place on Lake Union, to utilize 
the waste waters from the Volunteer Park reservoir. | A. 
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GREENSBORO, N. C.--The North State Hydro-Electric Com- 
pany has been incorporated with a capital of $300,000 by A. C. 
Wyckoff, H. L. Parker and F. H. Briggs, all of Raleigh. 

CRAWFORDSVILLE, IND.—Steps have been taken to install 
an ornamental cluster-lignt system. The lamps will be placed on 
ornamental stone posts, the cost of which is less than iron. S. 

FRANKFORT. KY.—An ordinance recently passed provided 
that the city should enter into a contract for twelve years with the 
Capital Gas & Electric Light Company for lighting the city. 

SIOUX FALLS, S. D.—The Sioux Falls Flour Mill Company will 
purchase a 500-horsepower motor-drive equipment for its flour mill, 
on specifications by Edward P. Burch, engineer, Minneapolis. C. 

CINCINNATI, O.—The city has awarded the contract for street 
lighting to the Union Gas & Electric Company. Boulevard lamps 
of a new type are to be installed and other improvements made. 

CLEVELAND, O.—The Electric Utilities Company was incor- 
porated with a capital of $10,000. The incorporators are A. L. 
Oppenheimer, W. N. Caldwell, Edward Younger and L. C. Loomis. 

PORT ANGALES, WASH.—The Olympic Power Company is de- 
veloping 8,000 horsepower on the Elwah River, to be increased 
ultimately to 25,000 horsepower. The cost of the work will be 
about $750,000. C. 

BRYAN, TEX.—The City Council has closed the deal that has 
been pending for some time for the purchase of the local electric 
light and power plant. It will make improvements and extens- 
ions. D. 
NIOBRARA, NEB.—F. L. Kirk, manager of the Sioux City 
Service Company, Sioux City, Iowa, proposes to expend $1,500,000 
in developing 10,000 horsepower from the waters of the Niobrara 
River. C. 
HUMBOLDT, IOWA.—The Humboldt Electric Light & Power 
Company and the Northern Roller Miling Company will build a 
dam and 1,200-horsepower plant at the Des Moines River to cost 
about $80,000. C. 

CASSOPOLIS, MICH.—The Cassopolis Milling & Power Com- 
pany has disposed of its wiring, lighting and equipment to Hayden 
& Son. The Milling & Power Company will, however, continue to 
Supply current. 

STEELTON, PA.—Tht Swatara Electric Light Company has 
been incorporated with a capital of $5,000. The office will be in 
Scranton, and the incorporators are J. W. Carpenter, W. T. Reynolds 
and Fred E. Scott, all of that city. 

WALLOWA, ORE.—The McCully & Rumble Company plans to 
begin work about August 1 ou a new power plant in Wallowa Can- 
yon. The company will develop about 1,000 horsepower at first and 
increase it as the demand increases. A. 

POUGHKEEPSIE, N. Y.—The light, heat and power companies 
in Poughkeepsie, Newburgh, and a number of other towns have been 
consolidated under the name of the Central Hudson Gas & Electric 
Company. It is capitalized at $2,500,000. 

STOUGHTON, WIS.—The contract has been let to the Power 
Engineering Company, Minneapolis, for the installation of a plant 
on the Yahara River to develop 250-horsepower to furnish electric 
light for the city. The cost will be $75,000. C. 

AUSTIN, TEX.—W. D. Shelly of Austin and associates are pro- 
moting the construction of an electric street railway system for 
the western part of town. The proposed line will be about two 
miles long and will reach the business center of the city. D. 

HUSUM, ORE.—Albert Hawl, representing the Pacific Power 
& Light Company, announces that he has secured an additional 
power site on the Salmon River. Construction work on a new 
power house, Mr. Haw] states, will begin in a few weeks. A. 

SHREVEPORT, LA.—Anderson Offutt, an electrical engineer 
of New Orleans, has been employed by the City Commissioners to 
make a complete estimate of the cost of installing a municipal elec- 
tric light and power plant here. If his report is satisfactory this 
city will put in its own plant. D. 

PRINCETON, IND.—The City Council has ordered all the tele- 
phone, telegraph, light and power companies to remove their poles 
and wires from the central mile square of the city and place the 
Wires under ground. The Council has voted to install an ornamental 
cluster lighting system in the city. 

LEAD, S. D.—The Homestake Mining Company 
work on the $1,000.000 hydroelectric plant in Spearfish Canyon 
Ore-treating plants in Lead. Terraville, Central City, Gayville and 
Deadwood will be supplied with power. The plant under construc- 
tion will generate from 6,000 to 10,000 horsepower. 

MUNCIE, IND.—Marian Sears is at the head of a farmers’ elec- 
tric light company, organized for the purpose of furnishing light 


and power to the farmers and also to the towns of Chesterville, 
The company has arranged to secure 


is rushing 


Daleville and Yorktown. 
current from the Muncie Electric Ligat Company’s piant. S. 
MINNEAPOLIS, MINN.—The Minneapolis General Electric 


Company let the contract to the Stone & Webster Engineering Cor- 
poration of Boston for the installation of improvements aggregat- 
ing $2,000,000, including a steam generating subsidiary plant at 


Twenty-eighth Avenue, N. E., and the river, to cost $1,000,000. C. 
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POUGHKEEPSIE, N. Y.—The Central Hudson Gas & Electric 
Company has been formed by the consolidation of the Pough- 
keepsie Light, Heat & Power Company, the Newburgh Light & 
Power Company and the Hudson Counties Gas & Electric Com- 
pany. The incorporators are E. E. Perkins, Albert R. Beal and 
John L. Wilkie. 

SAFFORD, ARIZ.—The Safford Water & Electric Light Com- 
pany is constructing a dam and storage reservoir in the mountains 
near here and will bring the water to the city for its distributing 
system by means of a pipe line. The company recently finished 
running a tunnel through the mountain in order to afford an out- 
let for the water supply. D. 

HUMBOLDT, IOWA.—Tue Northern Roller Milling Company 
and the Humboldt Electric Light & Power Company, both operated 
under the same management, will build a concrete dam across the 
Des Moines River here, and will construct a large new power 
house near the present one. About $80,000 will be spent and the 


new plant will develop 1,200 horsepower. 
FORT WAYNE, IND.—The Board of Public Works has de- 
cided to use the tungsten lamps in the installation of a lighting 
system. The board has had the question of ornamental lighting 
under consideration for a long time and in making its choice be- 
tween the tungsten and the Wood lamps the board was guided 
by the people who expressed a decided preference for the tungsten 

S. 


lamps. 
POTTSTOWN, PA.—Charters have been issued for five elec- 


tric companies to supply light, heat and power in Chester and 
Montgomery counties. The companies are the Suburban, of East 
Coventry; Suburban, of East Vincent township, all in Chester 
County; the Suburban, of Upper Providence, and the Suburban, 
of Limerick township, Montgomery. The offices of the company 
are in this city. 

SAN FRANCISCO, CAL.—The executive committee of the 
Great Western Power Company has authorized that $1,000,000 be 
spent to increase the capacity of the present hydroelectric gener- 
ating station at Las Plumas, on the Feather River, and to start 
work on a second development above Las Plumas. The company 
has now 55,000 horsepower installed in its hydroelectric generating 
station at Las Plumas and this will ultimately be doubled. A. 

MIDDLETOWN, IND.—After holding an election, voting a bond 
issue, and securing the money to build and equip a municipal light 
plant, the town board decided that it would be cheaper to contract 
with the Indiana Union Traction Company for current. This de- 
cision is being opposed by the citizens who have brought injunction 
proceedings against the town board to prevent the erection of poles, 
the stringing of wires and contracting with the traction company 


for current. S. 
GARDNER, MASS.—The Connecticut River Power & Trans- 


mission Company, through its branch the Gardner Electric Light 
Company, has taken contracts with the towns of Westminster, 
Hubbardston and Barre, to furnish them light for streets and do- 
mestic purposes, as well as for power contracts that may be ob- 
tained later by the company. It is not improbable that eventually 
this line will be extended to White Valley mill village and Cold- 
brook Springs, making a continuous circuit taking in all the vil- 


lages in that section of the county. 
PORTLAND, ORE.—Electric power transmission lines are now 
being built by the Oregon-Washington corporation of this city, from 
its power plant on Kalama River to Centralia, Chehalis and Wood- 
land. The corporation is now installing machinery for the devel- 
opment of 12,000 horsepower of electric energy at the old site on 
Kalama River, purchased some time ago. and this plant will supply 
the towns to which transmission lines are now being strung. The 
line to Woodland will eventually be extended to Vancouver, where 
the company operates a street car service and water works. 
RALEIGH, N. C.—A deed has been filed conveying the Rock- 
ingham Power Company's plant at Blewitts Falls to the recently 
chartered Yadkin Power Company of Raleigh. The Yadkin River 
Power Company also filed documents providing for an issue of 
$15,000,000 in bonds. Work has been resumed on the Yadkin River 
property and the total expenditures will approximate $5,000,000. 
The Carolina Light & Power Company will make Raleigh its dis- 
tributing center; 40.000 horsepower will be developed at Blewitts 
Falls, 6,500 at the Buckthorne Falls plant, now in operation, and 
6500 at Raleigh Power will be furnished to Rockingham, Hamlet, 
McCall, Dillon, Henderson, Oxford, Wake Forest, Goldsboro, Smith- 


field, Clayton Dunn, and other points. 

DEL RIO, TEX.—Plans are being rapidly matured for the con- 
struction of a great irrigation system and hydroelectric plant on 
the Devil's River near Del Rio by D. B. Chapin, of Edinburg, Tex. 
The preliminary estimates of the engineers who are making the 
surveys place the cost of the proposed enterprise at about $4,000.- 
000. It is stated that more than 200,000 acres of land may be irri- 
gated from one reservoir that is to be formed by constructing a 
dam across the river, and that this water power will generate up- 
wards of 50,000 horsepower of electrical energy. Devil's River has 
its source in several groups of large springs and even in the drvest 
seasons there is never any lack of water supply to carry out the 


irrigation and hydroelectric project on the scale that is being 
D. 


planned. 
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ELECTRIC RAILWAYS. 


(Special Correspondence.) 


COLUMBIA FALLS, MONT.—J. A. Talbot is projecting the con- 
struction of an electric road to Bogfork. C. 

-. MISSOULA, MONT.—The street railway company is planning 
the construction of sixteen blocks of lines. 

JANESVILLE, WIS.—The Rockford & Interurban Company 
Dag increased its capital stock by $3,000,000. C. 

IOWA CITY, IOWA.—Cedar Rapids capitalists are planning the 
construction of an interurban road to Muscatine. C. 

CHICO, CAL.—The Northern Electric Company has applied for 
a franchise to double-track its Main Street line in this city. A. 

FAIRMONT, MINN.—The Commercial Club is trying to secure 
the construction of a proposed electric road from Fort Dodge, 
Iowa, to this city. C. 

OSKALOOSA, IOWA.—The Iowa Traction Company has de- 
cided to commence the. immediate construction of its line to 
Waterloo. 

FRESNQ, CAL.—Work on the Sunnyside electric car line is 
about. completed. In the latter part of May the line will be in com- 
plete readiness for traffic. A. 

ALTOONA, WIS.—A franchise has been granted to the Chip- 
pewa Valley Railway, Light & Power Company to install a street 
car system and electric lights. C. 

WELLS, MICH.—The Escanaba Traction Company will con- 
struct a second big power dam, capable of developing 2,500-horse- 
power on the Escanaba River. C. 

FRESNO, CAL.—The Fresno, Hanford & Summit Lake Inter- 
urban Railway Company has been granted a franchise for an elec- 
tric street railroad in this city. A. 

KEOKUK, IOWA.—Henry E. Dayton, of Quincy, Ill, and Fred 
Swan, of Nauvoo, are organizing an interurban company with Keo- 
kuk as the power center and terminal point. 

SAN FRANCISCO, CAL.—The request of the United Railroads 
to put down a curve connection between the tracks at Presidio 
Avenue and California Street has been denied. 

JACKSON, CAL.—C. P. Vicini, former district attorney in this 
city, announces that a company is being formed to build an elec- 
tric line which will connect Jackson and Sacramento. A. 

NORTHFIELD, MINN.—The Minneapolis, St. Paul, Rochester & 
Dubuque Electric Railway Company will build thirty-two miles of 
road to Owatonna, to be in operation by September 1. C. 

HOBART, IND.—The Gary, Hobart & Eastern Traction Com- 
pany anounces that bids will be recełved May 20 for the construc- 
tion of a five-mile line from Hobart to the city limits of Gary. S. 

WENATCHEE, WASH.—L. W. Pratt, of Tacoma, is planning the 
construction of a network of electric railways in the Wenatches 
and Columbia River valleys, at an estimated cost of $20,000,000. C. 

ANGOLA, IND.—Great progress is being made in laying track 
between this city and Elkhart. This will be a part of the Bucklen 
system which is being operated by both steam and gasoline 
power. S. 

SCOTTSBURG, IND.—The officials of the Cincinnati, Madison & 
Western Traction Company are asking for bids until May 30 for 
building forty-one miles of electric railway to connect Scottsburg, 
Lexington, Hanover and Madison. S. 

GLENDALE, CAL.—The Pacific Electric Railway Company has 
applied for a franchise for an electric line between this city and 
Burbank. The company plans to finish the construction of the 
line in three months at a cost of $222,000. A. 

RICHMOND, IND.—The Richmond & Southeastern Traction 
Company has completed its preliminary survey for the construction 
of a line to connect Richmond, Union City, Brownsville, Brookville 
and Harrison. This line will be about forty miles in length. S. 

PIERRE, S. D.—The Sioux Falls & Southern Minnesota Trac- 
tion Company has been incorporated with a capital of $300,000, for 
the construction of electric lines in the counties of Minnehaha, S. D., 
Rock, Nobles, Jackson, Martin, Fairbault and Freeborn, Minn. C. 

TOLEDO, O.—The Toledo Railways & Light Company has an- 
nounced that it will immediately begin work on a $30,000 addition 
to its Twenty-second Street heating plant. Real estate has been 
purchased fer a site and plans for a new building and figures on 
new machinery are being received. H. 

GARY, IND.—The Calumet United Railways Company, capital- 
ized at $5,000,000, has been granted a fifty-vear fanchise to operate 
street and interurban lines on twelve of Gary's most populated 
streets. Work of constructing the system which is destined to link 
Gary with Chicago will be begun at once. The corporation is backed 
by the Geist interests of Philadelphia. S. 

SALISBURY. N. C.—The incorporation of the W. J. Oliver Com- 
pany, with a capital of $400,000, has just been perfected in this city, 
the new concern having taken over the Salisbury-Spencer Street 
Railway & Electric Company. The company has extensive plans 
on foot for building their lines to nearby towns, and tbe recent ac- 
quisitions include a franchise for a line to Concord, twenty-two 


miles distant. L. 
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VINCENNES, IND.—The board of commissioners of Knox 
County has ordered elections for May 19 in Vincennes township 
to vote on a subsidy tax in aid of the construction of three inter- 
urban roads. On the same day elections will be held in Steel and 
Palmyra townships in aid of the construction of the Vincennes, 
Washington & Eastern Traction Company. S. 


VALLEJO, CAL.—The capital stock of the Vallejo & Northern 
Railroad Company has been increased from $2,500,000 to $10,000,000. 
With this additional capital, the company plans to extend its lines 
in the northern valley and improve its southern line’s equipment. 
New offices have been established in Suisun, in charge of T. C. 
Gregory, president of the road, and William Pierce, secretary. A. 


VINCENNES, IND.—A subsidy election has been called for 
May 19 in Vincennes, Palmyra and Stern townships in aid of the 
construction of the Vincennes, Washington and Eastern Traction 
Company’s proposed line through Knox and Daviess counties. Mass 
meetings are being held and prominent men are encouraging the 
oe Three townships have already voted substantial subsidy 
aid. S. 
VINCENNES, IND.—Plans are being made for the extension of 
the Evansville and Princeton traction line from Patoka to Decker, 
a distance of nine miles, to connect with a new line to be built by 
the North and South Traction Company, from Decker to Sullivan 
to connect with the Terre Haute, Indianapolis & Eastern traction 
ae thus giving trolley connection from Evansville to Indianap- 
olis S, 


TOLEDO, O.—On application of Edmund C. Ebert, of Detroit; 
Albert E. Roy ce and B. C. Harding, of Bowling Green, O., have been 
made receivers of the Lake Erie, Bowling Green & Napoleon’ Rail- 
way Company. The receivers’ bonds were fixed at $25,000 each. 
They will at once assume the control and operation of the- prop- 
erty of the company, which embraces an electric railway from 
Woodville to Tontogany, a distance of twenty-five miles, and an 
electric light plant and hot water heating system located at Bowl- 
ing Green. H. 


RUTHERFORDTON, N. C.—The North Carolina Interurban 
Railroad Company, chartered by the Legislature in January of the 
current year, has filed notice that it has been formerly organized 
and that it is ready to proceed with work. The company proposes 
to build an electric line connecting Gastonia and Asheville, by way 
of this town, headquarters being located here. The line will be 
about ninety-two miles in length, and will pierce the heart of the 
Appalachian mountains for many miles, traversing a picturesque 
country. The company is chartered with $10,000,000 capital. 


CONCORD, N. C.—The starting up of the new Concord street 
railway, and the use of the Edison patent, the storage-battery car, 
supplied by the Federal Storage Battery Car Company, was the 
occasion of no little interest among street railway men, and many 
visitors were present when the Edison car made its initial trip over 
the tracks. There will be only one car of this type in use for the 
present, but the tests made have proven most satisfactory. Officers 
of the new traction company of Concord were present, including 
Pres. W. F. Snyder, and T. J. Jerome, secretary; T. H. Vanderford, 
vice-president. L. 


SAN FRANCISCO, CAL.—The Southern Pacific Railroad Com- 
pany has purchased all the electric street railroads in San Jose 
and Santa Clara formerly controlled by Lewis F. Hanchett. The 
purchase was made in the name of the Peninsula Railroad Com- 
pany, an adjunct of the Southern Pacific Railroad Company, which 
was incorporated to build a system of electric lines from San Jose 
north by way of Menlo Park, Palo Alto, San Mateo, into San Fran- 
cisco and Oakland, Cal. The Oakland & Bay Shore Railway Com- 
pany, allied with the Oakland & Antioch Railway Company. has 
asked for a fifty-year franchise on Shafter Avenue at Fortieth 
Street and along Shafter Avenue to 800 feet beyond Kieth Avenue. 


BURLINGTON, N. C.—The Piedmont Railway & Electric Com- 
pany, of this city, was granted a charter May 4, with an authorized 
capital stock of $1,000,000. The company will build electric lines 
connecting Burlington. Haw River, Graham, with the local lines, 
and probably will build other extensions later. The charter also 
specifies a general electric power business as part of the privilege 
of the company. In the same connection, announcement is made 
in Burlington that the Southern Traction & Power Company has 
awarded contracts for the completion of the several lines joining 
the towns mentioned. The incorporators of the new company are 
E. S. Parker, J. M. Cook and A. L. Davis. Cars are expected to be 
in operation by July 1 on a part of the lines. L. 

CHARLOTTE, N. C.—A $300,000 contract was signed May 5 
by the Southern Power Company, of this city, and the Westinghouse 
Electrical and Manufacturing Company, for the furnishing of elec- 
trical equipment for the interurban line from Charlotte to Kings 
Mountain, thirty-two miles, and Spartanburg and Greenville and 
Greenwood, the last three towns being in South Carolina. Eight 
locomotives of the motor type. transformers, equipment for cars, 
ete.. are some of the items included in the contract signed. The 
contract was the outcome of a week's conference between B. N. 
Duke, J. B. Duke, W. S. Lee and other interurban officials, and rep- 
resentatives of several electrical concerns handling the ‘electrical 
supplies wanted. The officials of the road estimate that the total 
cost, When operation of freight and passenger service is begun, will 
be close to $25,000 per mile. L. 
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May 13, 1911 


TELEPHONE AND TELEGRAPH. 
(Special Correspondence. ) 

MARBLE ROCK, IOWA.—Farmers are considering the instal- 
lation of a new telephone line. 

ELTON, LA.—The Elton Telephone Company has been incor- 
porated with a capital stock of $5,000. P. 

CURTIS, NEB.—The Curtis Telephone Company has been in- 
corporated with a capital stock of $5,000. P. 

WIMBELDON, N. D.—The Commercial Club is trying to secure 
the extension of the rural telephone lines, 

TYLER, TEX.—The Talbert Telephone Company has been in- 
corporated with a capital stock of $25,000. 

WILLMAR, MINN.—Arthur C. Bowe has been granted a fran- 
chise to establish a new telephone system. P. 

TAYLOR, NEB.—The Farmers’ Telephone Company has been 
incorporated with a capital stock of $10,000. P. 

KONAWA, OKLA.—The Corner Telephone Company has been 
incorporated by John T. Robnett and others. P. 

GILMORE CITY, IOWA.—The Northern Telephone Company 
will put its system in this city in first-class order. C. 

ANADARKO, OKLA.—The Sugar Creek Telephone Company 
has been incorporated by John W. Howard and others. 

WESTFIELD, N. C.—The Big Creek Telephone Company is 
chartered with $10,000 capital by J. G. Frans and others. L. 

PEQUOT, MINN.—The Northwestern Telephone Exchange Com- 
pany will install a new system to replace the present one. C. 

PROCTOR, MINN.—The Duluth Telephone Company is plan- 
ning the expenditure of $25,000 in improvements this year. C. 

WAUNETA, NEB.—The Wauneta Farmers Telephone Com- 
pany has been incorporated with a capita] stock of $24,000. P. 

MOBRIDGE, S. D.—A franchise has been granted to the Mis- 
souri Valley Telephone Company to install a telephone system. C. 

CLEAR LAKE, IOWA.—The Clear Lake Independent Tele- 
phone Company has arranged for the rebuilding of its system. 

SAVANNA, OKLA.—The Savanna-Colestine Telephone & Tele- 
graph Company has been incorporated with a capital stock of 
$5,000. P. 
DUBUQUE, IOWA.—The La Cross Telephone Company has se- 
cured a site for the erection of an exchange building which is to 
cost $15,000. C. 

BURLINGTON, LOWA.—The toll lines between Burlington, 
Keokuk, Wapello and Ottumwa will be reconstructed by the Iowa 
Telephone Company. C. 

LITTLE YORK, ILL.—The Little Mutual Telephone Company 
was recently incorporated with a capital of $4,000, by C. W. Cooper, 
W. Wiley and J. E. Porter. 

FOLEY, MINN.—Farmers in Western Glendordee are consid- 
ering the construction of a telephone line to connect with that of 
the Northwestern Telephone Company there. C. 

PORTLAND, TENN.—The Portland Mutual Telephone Com- 
pany was recently incorporated with a capital of $1,000 by J. K. 
P. McGlathlin, C. W. Kerley and S. H. Roark. 

ROCKLAND, COLO.—The Rockland Telephone Company has 
been incorporated with a capital of $20,000 by W. H. Brosman, 
are R. V. Loyd, F. T. Schultz and G. W. Morse. 

CLAYPOOL, KY.—The Claypool] Telephone Company has been 
incorporated with a capital of $1,800. The incorporators are John 
A. Willoughby, J. M. Adair and Robert Mottley. 

SPENCER, N. C.—The Southern Bell Telephone Company {is 
rebuilding its plant here at a cost of $18,000. A modern common- 
battery system is being planned. several miles of cable will be util- 
ized and other improvements made. 

WHITEFISH, MONT.—About twenty miles of telephone is be- 
ing constructed to Olney by the forestry department, part of the 
system to be installed throuzhcut the Blackfeet National Forest, 
of which ninety miles will be built this season. : 

CHARLESTON, S. C.—Important improvements involving the 
expenditure of more than $70,000 have just been completed in 
Charleston by the Southern Bell Telephone Company. Officials de- 
clare that the Charleston telephone system is now one of the most 
modern in the country. 

LINTON, IND.—The Fairview Mutual Telephone Company has 
filed articles of incorporation. The capital stock is $5,000. The 
object of the company is to buid, equip, maintain and operate a tele- 
phone exchange and telephone lines in the western part of Greene 
county. George Sharp, John Berus, Ira E. Adams and Mack Ellis, 
Linton, Ind., are directors. S. 

TYLER, TEX.—The Gulf States Telephone Company has 
purchased the entire property of the Southern Telephone & Tele- 
graph Company. The transaction included thirty exchanges in-the 
counties of Kaufman, Smith, Upshur, Dallas, Henderson, Bell. Milam, 
Robertson, Limestone, Delta, Rusk, Hamilton, Coryell. McLennan 
and Hunt. Officers of the new corporation are as follows: S. A. 
Lindsey, president: H. B. Marsh, vice president; F. H. Merrell, sec- 
retary; A. L. McMurray, treasurer. 
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ELECTRICAL SECURITIES. 


During the week past, business has been better than for a con- 
siderable time previous. The increase in stocks was about twenty 
per cent, while bonds showed forty per cent more sales than in the 
week before. Prices were better throughout. While the iron and 
steel industries are still depressed to a certain extent pending the 
decision of the Supreme Court in the Standard Oil and American 
Tobacco cases, there is hope that the condition will be relieved. 
Money is easy and with the generally sound conditions now prev- 
alent any depression must be of short duration. 

F. H. Bethell has been elected a director of the New York Tele- 
phone Company, succeeding Henry M. Watson, deceased. 

The New York Stock Exchange has received formal notice of 
the increase of the capital stock of the Northern Ohio Traction & 
Light Company by $3,000,000 preferred stock. 

The Guaranty Trust Company is offering $500,000 Empire Dis- 
trict Electric one year six per cent collateral notes at par. The 
notes are secured by $834,000 Empire District Electric Company 
first mortgage five per cent bonds. 

Harvey Fisk & Sons are offering $1,000,000 Hudson Companies 
six per cent secured convertible gold coupon notes at ninety-eight 
and one-half and accrued interest. These notes are part of an issue 
of $10,136,000 sold by the company in 1910, and are secured by 
deposit of the trustee of 150 per cent of Hudson & Manhattan Rail- 
road Company first mortgage four and one-half per cent bonds, due 
1957. 
The maturing $18,000,000 notes of the Northwestern Elevated 
Company, of Chicago, due September 1, will, it is said, probably be 
cared for by temporary financing, which may provide $10,000,000 or 
$12,000,000 new money. The new notes may run for three years. 
Northwestern Elevated average daily passenger traffic in April was 


122,713. an increase of 974. 

Extension for thirty years of the $5,000,000 first mortgage six 
per cent thirty-year bonds of the Mutual Union Telegraph Company, 
a subsidiary of the Western Union, due last week, was made for 
the entire issue, although something under $1,000,000 in the hands 
of the public did not respond to the offer to exchange the bonds at 
par for a similar issue of thirty-year 5 per cent bonds. The Western 
Union, which owns practically all of the $2,500,000 stock of the 
Mutual Union, held in its treasury $3,043,000 of the maturing bonds 
for which the new five per cent bonds were accepted. 

DIVIDENDS. 

Federal Light & Traction Company, preferred quarterly divi- 

dend of one and one-half per cent, payable June 1. 


General Electric Company; quarterly dividend of two per cent, 


payable July 15. 
Kings County Electric Light & Power Company: regular quar- 


terly dividend of two per cent, payable June 1 to stock of record 


May 19. 
West Penn Traction Company; common quarterly dividend of 


one per cent,. payable June 15. 
CLOSING BID PRICES FOR ELECTRICAL SECURITIES ON THE LEADING EX- 
CHANGES AS COMPARED WITH THE PREVIOUS WEEK. 


NEW YORK. May 8. May 1. 
Allis-Chalmers common ...cscee ccc ccc rec r ese ctnesesssentees 7 T 
Allis-Chalmers preferred ....s.esesssaosesassserssssocsserseso 27 2746 
Amalgamated Copper ci6b-od beeen eAR4 i Ca Re OE eee FS a 6354 631% 
American Tél. & Cable.. sccis senere ioniene wia soa wie BNE 82 *80 
American Tel. & Teli sso ccne he cobs $6058 eee pA ee eas 1485 145% 
Brooklyn Rapid Transit .6.2 90s caw iG 666k oc aed WER Re RE 814 78% 
General Electri .. 2666 4.oi ole SRS Cee eS ee HO ee 156% 158% 
Interborough-Metropolitan COMMON .........c cece eee eee eeee 18% 18 
Interborough-Metropolitan preferred ........ cc ccc ccc ree enees 54% 51 
Kings County Electric <s.c. 6 soe ccieese es eased Bhi ee tesa 129 129 
Mackay Companies (Postal Telegraph and Cables) common. 89 89 
Mackay Companies (Postal Telegraph and Cables) preferred 75% 75 
Manhattan Elevated .......ccc cece eee e cece eee e esate seeteeeees 135 135 
Metropolitan Street Railway ........... cc eee cee weer ee eees #18 *18 
New York & New Jersey Telephone................ccc eee eee 103 103 
Pacifc Tek- -& CCl co gee kote des oad T eee ha nes EES 50 49% 
U.S. Steel Common ic. o5.645 He ee eee aed i ease an ee Ores 74% 75% 
U. S. Steel preferred.........-. ce cece cee eee EE ee ee ee 119 120% 
Western: Umion 346 rhe re Chee ee oe iene Ce eee aa et 74% 73% 
Westinghouse COMMON 6 sues bee iw Sw EOE ha EEE ee LE Oe 68 6919 
*110 110 


oo teense eevee eee eee eo eee Fem weewrerererenere 


Westinghouse preferred 


*Last price quoted. x E i 
ay May 1. 


BOSTON 
American Tel. & Tel sreutevir esea oen EPA es EE ET EA a on 
Edison Elec. Tuminating..... 0. ccc cee ee te te eee nett anton 
General PICCITiC S25.65 bare eae haha E E Lee wea aos inet 158% 
Massachusetts Flectric COMMON ........ 0... eee eee eee e ee aee 18 17% 
Massachusetts Electric preferred........... cece eee ec ee ee eens 8716 RT 
New Engeland Telephone i334 co4 seuss cias enkadenn oe ae 1411% 141 
Western Tel. & Tel. common 444.66 8600 daa she Rds ena 6 19% 18 
Western Tel. & Tel. preferred. ...... 0... ccc cece ete eee eee 94 93 
PHILADELPHIA. May 8. May 1. 
American Railways ecseri sede aie ERA EATE A a 44% 
Electrice Company of AMe@PriCa... cc. ec eee ee ee eee aes 0 12 
Electric Storage Battery COMMON...... 0... cc eee eee ee cee eee OLY 5216 
Electric Storage Battery preferred... 0... 0.0... eee eee eee eee DMY 524 
Pħikidelphia Electric creces edevin peseti ies a aa a SG 16% 16% 
Philadelphia Rapid Transit ....... ccc cece ec cc ec ee eereeerees 17% 17% 
Philadelphia Traction vs~ cette erreti e alii es ae ok ekS 83 82 
Union Traction erase erect nerts ea Beis da eae 4514 4614 
CHICAGO, May 8. Ma ora 
Chicago Railways, Series loi... ce ee eee tae À 
Chicago Railways, Series 2.......eus,pusensanranerrerennourrees 7 i Ze 
ChicaporS awit: reres Sis we ea OE ees bee erred ded aces 434 5 
Chicteo: Telennone 220s 525 woh ead Lak ae he ie ne DERIS OR EEN 12: 121 
Commonwealth. LdisöN erreen eb eraud Pea EE a 124 124 
Metropolitan Flevated COMMON ........ cee eee ee ee Be odes tt F 
oe ee eae a See SSE ee aS: ese) N er Ee a 


Metropolitan Elevated preferred 
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PERSONAL MENTION. 


THEODORE N. VAIL, president of the American Telephone & 
Telegraph Company, sailed from England for New York on May 3. 


LUCIUS S. STORRS, president of the Berkshire (Mass.) Street 
Railway Company, has resigned, and is succeeded by Charles S. 
Mellen, president of the New Haven Railroad. 


EDWIN W. HAMMER has opened new consulting engineering 
offices at No. 55 John Street, New. York City. He will give especial 
attention to electrical and mechanical matters and patent investi- 
gations. 


E. C. GREEN has again become associated with The Walpole 
Rubber Company, in the capacity of general purchasing agent of 
the consolidated companies, with headquarters at the factory office 
in Walpole, Mass. 


W. R. ALBERGER, vice-president of the Oakland Traction Com- 
pany and the Key Route Company has been appointed manager to 
succeed W. F. Kelly, who resigned. Mr. Alberger will still retain 
his position as vice-president of the two companies. 


PERCIVAL ROBERT MOSES, of New York City, has recently 
added to his staff sevetal engineers who will assist in his con- 
sulting work. These are as follows: John Fallon, Arthur V. Farr, 
Alphonse Kaufman and J. N. Walton. 

E. L. HART, formerly engaged in the independent telephone 
business aS secretary and general manager of the Hanamo Tele- 
phone Company in St. Joseph, Mo., will have his office at the 
headquarters building, 306-318 North Tenth Street. 


WALTER B. SNOW, publicity engineer, 170 Summer Street, Bos- 
ton, Mass., has recently added to his staff, John S. Nicholl, late of 
the New York Edison Company, and formerly acting manager for 
F. W. Horne, importer of American machinery, Yokohama, Japan. 


H. A. SINCLAIR, who has acted as treasurer of the New York 
Electrical Society for twenty-five years, was presented with a testi- 
monial in recognition of his faithful service, at the 301st meeting, 
which was held on April 28 at the Engineering Societies Building. 


S. G. McMEEN, of Chicago, addressed the students of Throop 
Polytechnic Institute, Pasadena, Cal., May 1, on the subject, “The 
Work of the Telephone Engineer.” Especial reference was made 
to conditions prevalent in.San Francisco immediately following the 
earthquake and fire of 1906. 

D. MeFARLAN MOORE, inventor of the Moore light, deliv- 
ered a lecture before the Commercial Association of the Jersey 
City Section of the Public Service Corporation on the evening of 
Thursday, May 4. The lecture was illustrated with numerous in- 
teresting lantern slides and practical demonstrations were utilized 
to show the development of the Moore light system to its present 
stage. 

C. T. CHAPMAN, for the past six years traffic manager of the 
Toledo & Western Railroad, a subsidiary of the Toledo Railways 
& Light Company, has severed his connection and accepted the 
position of traffic manager of the Interurban Railway Company, of 
Des Moines, Iowa. Under his management the freight and passenger 
business of the Toledo & Western has shown a Substantial increase 
each year. 

CHARLES D. EMMONS, one of the best Known traction men 
in the Middle States, and general manager of the Ft. Wayne & 
Northern Indiana Traction Company, on May 1, assumed the gen- 
eral management of the Chicago, South Bend & Northern Indiana 
lines. The selection of Mr. Emmons for general manager of the 
Murdock lines has been contemplated for some time. It is an- 
nounced that changes in the service are in contemplation and that 
these are to be worked out and put in operation by Mr. Emmons 
and F. H. Cutshall, who will continue as local manager. 


ANGUS S. HIBBARD, second vice-president and genera] man- 
ager of the Chicago Telephone Company. was given a dinner at 
the LaSalle Hotel, Chicago. on Saturday, May 6, by the employees 
of the Company. Mr. Hibbard goes to New York City to take a 
position on the staff of Theodore N. Vail, president of the American 
Telephone & Telegraph Company. It is understood that he will 
assist Mr. Vail in the co-ordination of the telephone and telegraph 
lines of this country. Since 1893 Mr. Hibbard has been general 
manager of the Chicago Telephone Company and for the past few 
years he has also been vice-presidert. He is a member of the 
American Institute of Electrical Engineers and other sciéntific and 
social clubs. 

W. M. WHITE, formerly of the I. P. Morris Company of Phila- 
delphia, has become associated with the Allis-Chalmers Company 
as manager and chief engineer of its hydraulic turbine department. 
During the past ten years, Mr. White has been closely in touch 
with hydraulic turbine development in this country and for the 
past five years has had entire charge of the designing for the I. 
P. Morris Company in which position he has designed the hydraulic 
machinery for some of the largest installations in the country. 
These include such notable plants as that of the Hydraulic Power 
Company, and the Toronte Power Conipany of Niagara Falls, the 
Great Western Power Company of California, the Washington 
Power Company of Spokane, Wash., and the Shawinigan Falls 
Power Company of Montreal, Can. Mr. White also designed some 
of the large centrifugal pumps for the New Orleans Drainage Sys- 
tem and those that supply the water for the city of Duluth. 
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JESSE H. ROBINSON, chief of the telegraph division of the 
United States Weather Bureau for the last forty years, recently 
died in Washington, at the age of sixty-seven years. Mr. Rob- 
inson was one of the forty-one volunteers from Allegheny County, 
Pa., who served with the United States military telegraph corps 
during the civil war, and to whom a bronze tablet was unveiled 
at Pittsburg a short time ago. 


LEGAL NOTES. 


LIABILITY FOR FAILURE TO FURNISH SERVICE TO NON- 
SUBSCRIBERS.—The Court of Appeals of Kentucky says that a 
telephone company is under no duty to render a gratuitous service. 
and, being under no duty, there is no liability upon its part for 
failing to do that which its duty to the public does not require it 
to do. The court does not think it is necessary, in order to recover 
against a telephone company for a negligent failure to place per- 
sons in communication with each other, that it should appear that 
the service fee was actually paid by the person desiring the service. 
or that the contract to pay was entered into by him. If the com- 
pany, however, does not desire to render, and is under no contract 
obligation to furnish, the service to a non-subscriber, who uses the 
telephone with the consent of the subscriber, then, when such serv- 
ice is sought by the non-subscriber, the company should at once 
inform him that the service cannot be furnished except at a regular 
pay station, and if it fails to do this the non-subscriber has the 
right to assume that the service will be furnished. By its failure 
to notify him to the contrary, the company agrees that it will fur- 
nish the service under its contract with the subscriber, and if, 
under this, all charges against the telephone are paid or agreed to 
be paid at stated periods, the situation of the non-subscriber will 
be exactly the same as if he had paid or tendered in advance the 
service fee—Jones vs. Cumberland Telephone & Telegraph Com- 
pany, 130 S. W., 994. 


LEGAL RELIEF OBTAINABLE IN CASES OF ELECTROLY- 
SIS.—In a case where a bill was filed by a water works company 
against an electric railway company for injunction against injury 
to water mains by electrolysis, the United States Circuit Court, 
in Illinois, states that it may be said that the court has no power 
to prescribe by injunction the use of any particular system of cir- 
cuit or negative return. It is doubtful, indeed, whether the judicial 
power would extend to the making of a decree restraining the de- 
fendant from continuing to serve the public unless it shall cease 
injuring the complainant’s water system. The utmost possible re- 
lief is to restrain the defendant from continuing the injury, assum- 
ing that sufficient damage is shown, and punishing it and its of- 
ficers for contempt in case of disobedience, leaving the means of 
curing the injury entirely to its discretion. The whole duty of 
the defendant is to make the damage as little as possible by using 
the best means reasonably within its power, the selection of such 
means to be left to its discretion, and at its peril of failure to ex- 
ercise such discretion in a fair, bona fide way. In this case the 
defendant should be enjoined from continuing the injury to the com- 
plainant’s water mains and service pipes, and should be given a 
reasonable time to take such measures, or put in such improve 
ments to its negative return, as will substantially prevent injury. 
This should be upon condition that the complainant co-operate with 
the defendant so far as reasonable and proper in aiding to prevent 
or lessen the escape of current from its rails, or in preventing the 
escape of current from the water pipes in such manner as to cause 
injury thereto.—Peoria Water Works Company vs. Peoria Railway 
Company, 181 Fed., 990. 


FOREIGN TRADE OPPORTUNITIES. 


(From Daily Consular and Trade Reports, issued by the Bureau 
of Manufactures, Washington, D. C. In replying to the Bureau for 
information mention file number.) 

NO. 6608. BIDS FOR AN ELECTRIC LIGHT AND STREET 
RAILWAY CONCESSION.—Consul General G. Bie Ravndal, of Con- 
stantinople, Turkey, telegraphed under date of April 13, 1911, that 
the Turkish Minister of Works invites bids up to July 15, 1911. for 
an electric light and street railway concession at Aleppo, Asiatic 
Turkey. 

NO. 6638. ELECTRICAL APPARATUS AND FIXTURES.—A 
report from an American consular officer in Italy states that a busi- 
ness firm in his district has expressed a desire to enter into com- 
munication with American manufacturers of electric lamps with 
metallic filament, carbon for arc lamps, insulators, switches and 
arc lamps, with a view to securing the agency. 


PROPOSALS. 


POWER PLANT.—The Deane Steam Pump Company. Holyoke. 
Mass., will be in the market for a new power-plant equipment of 
about 450-kilowatts capacity. The company will consider oil, gas, 
and steam plants. 

POWER DAM.—The Light & Power Commission of Michigan, 
at Marquette, Mich., is asking for bids, to be opened May 20, for 
building two concrete dams at Dead River near Marquette. Bonds 
to the amount of $100,000 were voted on April 3 for that and 
other improvements to the hydroelectric plant there. 
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May 13, 1911 


POST OFFICE, GADSDEN, ALA.—The office of the Supervising 
Architect, Washington, D. C., will receive bids until May 27 for 
the enlargement and completion (including plumbing, gas piping, 
heating apparatus, electric conduits and wiring) of the United 
States post office at Gadsden, Ala., in accordance with drawings and 
specification, copies of which may be obtained from the custodian 
of site, at Gadsden, or at the Supervising Architect’s office. 


POST OFFICE, DYERSBURG, TENN.—The office of the Super- 
vising Architect, Washington, D. C., will receive sealed bids until 
May 29 for the construction, complete (including plumbing, gas 
piping, heating apparatus, electric conduits and wiring), of the 
United States post office at Dyersburg, Tenn., in accordance with 
the drawings and specification copies of which may be obtained 
from the custodian of site at Dyersburg, or at the Supervising 


Architect's office. 

POST OFFICE, SAN DIEGO, CAL.—The office of the Super- 
vising Architect, Washington, D. C., will receive sealed bids until 
May 25 for the construction (including plumbing and ventilation, 
gas piping, heating apparatus, electric conduits and wiring) of 
the United States post office and custom house at San Diego, Cal., 
in accordance with drawings and specification, copies of which 
may be obtained from the custodian of site at San Diego, or at 
the Supervising Architect’s office. 
` POST OFFICE, SIOUX FALLS, S. D.—The office of the Super- 
vising Architect, Washington, D. C., will receive sealed bids until 
May 20, for the extension, etc., except elevator (including plumbing, 
gas piping, heating apparatus, and electric conduits and wiring 
system) of the United States post office and court house at Sioux 
Falls, S. D., in accordance with the drawings and specifications, 
copies of which may be obtained from the custodian at Sioux Falls, 
or at the Supervising Architect’s office. 

POSTOFFICE, VICTORIA, TEX.—The office of the Supervis- 
ing Architect, Washington, D. C., will receive sealed bids until 
June 9, for the construction, complete (including plumbing, gas 
piping, heating apparatus, electric conduits and wiring and light- 
ing fixtures, of the United States postoffice and court house at 
Victoria, Tex., in accordance with drawings and specifications, 
copies of which may be obtained from the custodian of site at 
Victoria, or at the Supervising Architect's office. 


NEW INCORPORATIONS. 


SPRINGFIELD, ILL.—The Hobert Electric Manufacturing Com- 
pany of Tory, O., with capital stock of $400,000, has been licensed 
to do business in Illinois with a state capital of $20,000. Z. 

NEW YORK, N. Y.—The Wheeler-McDowell Elevator Company 
has been incorporated to manufacture electrical supplies, machinery, 
etc. The incorporators are Wm. Heydt, Lewis J. McDowell and 


Frank A. Page. 

CHICAGO, ILL.—Sam Garvin & Company have been incorpo- 
rated with capital stock of $15,000 to manufacture and deal in 
electrical devices. The incorporators are F. William Keagh, Alonzo 


C. Heckler and Sam Garvin. Z. 

CHICAGO, ILL.—The Badt-Westinghouse Electric Company has 
incorporated with a capital stock of $2,400 to manufacture electrical 
instruments, supplies, etc. The incorporators are Francis B. Badt, 
Paul A. Westbury and Fred M. Rosseland. 

NEW YORK, N. Y.—The Stuart Specialty Company, New 
York, N. Y., has incorporated with a capital of $10,000 to do all 
kinds of electrical work. The incorporators are Robert Stuart, 
Frank L. Nugent and Henry C. Spotley 

BUFFALO, N. Y.—The Republic Sign & Advertising Company 
has been incorporated with a capital of $25,000 to manufacture elec- 
tric signs, etc. The incorporators are James A. Kenny, Howard F. 
Brink and Emil A. Becker, all of Buffalo. 

ST. LOUIS, MO.—The Beck Automatic Electric Safety and Sig- 
nal Switch Company has been incorporated with capital stock of 
$50.000 to manufacture electric switches. The incorporators are 
Arthur and Charles Beck and Morris Tucker. Z. 

ST. LOUIS, MO.—The Ganahl Electric Company has been in- 
corporated with a capital of $2,000 to carry on a general electrical 
contracting and supply business. The incorporators are Hubert 
J. Ganahl, Octavia L. Ganahl and Eric A. Kurgar. 

CHICAGO, ILL.—The Balco Manufacturing Company was re- 
ceently incorporated with a capital stock of $5,000, by Howard M. 
Cox, George L. Cragg and James S. Rosenzweig. The company 
will manufacture mechanical and electrical machines. 

AUGUSTA, ME.—The Randall Telephone Company has been 
organized for the purpose of dealing in telegraph and telephone 
instruments, mechanics and apparatus with $1,500,000 capital stock. 
The officers are: President, E. M. Leavitt, of Winthrop; treasurer, 
E. M. Leavitt, of Winthrop. | 

ROCKPORT, IND.—The Spencer Construction & Equipment 
Company has filed articles of incorporation. The initial capital is 
$25,000. The purpose of the corporation is to construct and equip 
electric and steam railroads, telephone and telegraph lines, bridges, 
electric light, heat and power plants, etc. Benjamin F., Hoffman, 
Robert S. Crowder, John G. Rinslidt, of Rockport, and E. P. Cox 
and H. C. Watkins, of Louisville, directors. 
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INDUSTRIAL ITEMS. 

THE DEARBORN FOUNDRY COMPANY, Chicago, Ill., illus- 
trate3 in a recently published bulletin a large number of ornamental 
electric light posts. The catalog supersedes all the company's 
previous issues. i 

THE JOSEPH DIXON CRUCIBLE COMPANY, of Jersey City, 
N. J., has just published a very neat folder entitled, “Maintenance 
Painting for Electric Railways.” Jt gives excellent photographs 
of street railway viaducts, power plant stacks, and car trucks 
painted with Dixon’s silica-graphite paint. 

THE WESTON ELECTRICAL INSTRUMENT COMPANY, 
Newark, N. J., had distributed a folder illustrating Weston alternat- 
ing-current switchboard indicating instruments. An announcement 
was made directing attention to the study and original research 
which has been involved in the development of the present type of 


instrument. 

C. W. HUNT COMPANY, New Brighton, N. Y., has published 
its catalog No. 114 on grab buckets, coal tubs, valves, chutes, 
screens and “Stevedore” hoisting rope. Several installations of 
coal-dealers’ chutes and screens are illustrated. The company 
manufactures among other things industrial railways, electric lo- 
comotives and electric hoisting engines. 

THE PACIFIC ELECTRIC HEATING COMPANY, Ontario, Cal., 
makes an announcement in the April issue of its monthly publica- 
tion Hot Points of Hotpoint Day which is to be celebrated on May 15. 
A proof is included of a full page advertisement which is to appear 
on May 13 in the Saturday Erening Post. Several valuable hints 
on electric supply advertising through show windows, etc., are in- 


cluded. 

MARCONI’S WIRELESS TELEGRAPH COMPANY, LTD., Lon- 
don, Eng., has commenced the publication of a new periodical, 
The Marconigraph. The magazine will set forth month by month 
the interesting happenings in the development of the Marconi sys- 
tem. Photographs are to be used in illustration of actual instal- 
lation in various parts of the world, and the technical side of the 
question will be explained and amplified by diagrams, 


THE KERITE INSULATED WIRE & CABLE COMPANY, 
New York, N. Y., through R. D. Brixey, president, announces that 
having acquired the interests of its western representative, the 
Watson Insulated Wire Company, the Kerite Company has estab- 
lished a western office in the Peoples Gas Building, Chicago. B. 
L. Winchell, Jr., formerly vice-president of the Watson Insulated 
Wire Company, is appointed western sales manager. 

THE WESTINGHOUSE MACHINE COMPANY, of Pittsburg, 
Pa., has recently received an order from the Weymouth Light & 
Power Company for a 625-kilowatt, single-flow, high-pressure tur- 
bine to be installed in the Light & Power Company’s power house 
at East Weymouth, Mass. The turbine will use steam at 150 
pounds pressure, and will exhaust into a vacuum of twenty-seven 
inches, maintained by a Leblanc jet type condenser. Approxi- 
mately $50,000 has been expended on improvements about the 


plant. 
THE CUTLER-HAMMER MANUFACTURING COMPANY, Mil- 
waukee, Wis., announces the establishment of a new department 
to be devoted exclusively to the design and manufacture of elec- 
trical appliances for industrial heating. The resources of the com- 
pany’s large and thoroughly equipped New York factory will be 
principally devoted to the manufacture of this class of apparatus, 
under the direct supervision of M. S. Hadaway, Jr., who for many 
years has specialized on applications of electric heat to industrial 


purposes. 

THE APPLE ELECTRIC COMPANY, Dayton. O., describes its 
“Aplco” electric system for the automobile in catalogue No. 24 
which was recently mailed. The “Aplco” automobile dynamo is 
built according to the principles of V. G. Apple, its inventor, and 
follows closely the most logical designs for this cass of work. The 
dynamo is built for easy application for any type of engine. A 
large number of illustrations are used in the bulletin and a full 
description of the apparatus is included, together with a com- 
plete price list. 

DATES AHEAD. 

The Ohio Society of Mechanical, Electrical and Steam Engi- 
neers. Twenty-third meeting, Youngstown, O., May 18 and 19. 

National Fire Protection Association. Annual meeting, New 
York, N. Y.. May 23-25. 

American Foundrymen’s Association, American Brass Foun- 
ders’ Association and the Associated Foundry Foremen. Annual 
convention, Pittsburg, Pa., May 23-26. 

National Electric Light Association. Annual convention, New 
York City, May 29 to June 3 

Commercial Section, National Electric Light Association, Meet- 
ing and banquet, New York, N. Y., June 1. 

National District Heating Association. Annual] meeting, Pitts- 
burg, Pa., June 6-8. 

Association of Railway Electrical Engineers, Semi-annual con- 
vention, Washington Terminal Station, Washington, D. C., June 


16 and 17. 
Association of Railway Telegraph Superintendents. Annual 


meeting, Boston, Mass., June 19-23. 
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Michigan Electric Association. 
steamer Minnesota, leaving Grand Haven, Mich., June 19, returning 
to St. Joseph, Mich., June 22. 

Mississippi Electric Association. 
port, Miss., June 20-21. 

American Institute of Chemica] Engineers. 
ing, Chicago, Ill., June 21 to 24. 

Society for the Promotion of Engineering Education. 
meeting, Pittsburg, Pa., June 26, 27 and 28. 


Annual convention, Gulf- 
Semi-annual meet- 


Annual 
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American Institute of Electrical Engineers. Annual conven- 


tion, Chicago, Ill., June 26-30. 
American Society for Testing Materials. 
lantic City, N. J., June 27 to July 1. 
Ohio Electric Light Association. 
Point, O., July 25-28. 
Association of Railway Electrical Engineers. 
tion, La Salle Hotel, Chicago, November 6-10. 


Annual meeting, At- 
Annual convention, Cedar 


Annual conven- 


Directory of Electrical and Allied Engineering and Scientific Societies 


(Published in the second issue of each month.) 


ALABAMA LIGHT AND TRACTION ASSOCIATION. Secretary, 
G. S. Emery, Mobile, Ala. 

AMERICAN ASSOCIATION OF ELECTRIC MOTOR MANUFAC- 
TURERS. Secretary, W. H. Tapley, 29 West Thirty-ninth 
Street, New York, N. Y. 

AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF 
SCIENCE. Secretary, L. O. Howard, Smithsonian Institution, 
Washington, D. C. 

AMERICAN: ELECTRIC RAILWAY ASSOCIATION. Secretary, H. 
C. Donecker, 29 West Thirty-ninth Street, New York, N. Y. 
Affiliated societies: American Electric Railway Accountants’ 
Association, secretary, H. E. Weeks, Davenport, Iowa; American 
Electric Railway Claim Agents’ Association, secretary, B. B. 
Davis, Columbus Railway & Light Company, Columbus, O.; 
American Electric Railway Engineering Association, secretary, 
Norman Litchfield, New York, N. Y.;. American Electric Rail- 
way Transportation and Traffic Association, secretary, H. C. 
Donecker, 29 West Thipty-ninth Street, New York, N. Y.; Amer- 
ican Electric Railway Manufacturers’ Association, secretary, 
George R. Keegan, 2321 Park Row Building, New York, N. Y. 

AMERICAN ELECTROCHEMICAL SOCIETY. Secretary, J. W. 
Richards, South Bethlehem, Pa. 

AMERICAN ELECTROTHERAPEUTIC ASSOCIATION. Secretary, 
John Travell, 17 East Eleventh Street, New York, N. Y. 

AMERICAN FOUNDRYMEN’S ASSOCIATION. Secretary, Richard 
Moldenke, Watchung, N. J. 

AMERICAN INSTITUTE OF CHEMICAL ENGINEERS. Secretary, 
John C. Olsen, Polytechnic Institute, Brooklyn, N. Y. 

AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS. Secre- 
tary, Ralph W. Pope, 29 West Thirty-ninth Street, New York, 
N. Y. 

AMERICAN INSTITUTE OF MINING ENGINEERS. Secretary, 
Rossiter W. Raymond, 29 West Thirty-ninth Street, New York, 
N. Y. 

AMERICAN IRON AND STEEL INSTITUTE. 
Filbert, 30 Chuch Street, New York, N. Y. 

AMERICAN MATHEMATICAL SOCIETY. Secretary, F. N. Cole, 
50 West One-Hundred-and-Sixteenth Street, New York, N. Y. 

AMERICAN PHYSICAL SOCIETY. Secretary, Ernest Merritt, Cor- 
nell University, Ithaca, N. Y. 

AMERICAN RAILWAY MASTER MECHANICS’ ASSOCIATION. 
Secretary, J. W. Taylor, Old Colony Building, Chicago, Ill. 
AMERICAN ROENTGEN-RAY SOCIETY. Secretary, G. C. John- 

son, 514 Bijou Building, Pittsburg, Pa. 

AMERICAN SOCIETY OF ENGINEER DRAFTSMEN. Secretary, 
Harry L. Slogan, New York, N. Y. 

AMERICAN SOCIETY OF ENGINEERING CONTRACTORS. Sec- 
retary, Julius R. Wemlinger, 626 Park Row Building, New York, 
N. Y. 

AMERICAN SOCIETY FOR TESTING MATERIALS. Secretary, 
Edgar Marburg, University of Pennsylvania, Philadelphia, Pa. 

AMERICAN SOCIETY OF CHEMICAL ENGINEERS. Secretary, 
John C. Olsen, Polytechnic Jnstitute, Brooklyn, N. Y. 

AMERICAN SOCIETY OF CIVIL ENGINEERS. Secretary, Charles 
Warren Hunt, 220 West Forty-seventh Street, New York, N. Y. 

AMERICAN SOCIETY OF MECHANICAL ENGINEERS. Secretary, 
Calvin W. Rice, 29 West Thirtyv-ninth Street, New York, N. Y. 

AMERICAN SOCIETY OF MUNICIPAL IMPROVEMENTS. Secre- 
tary, A. P. Folwell, 239 West Thirty-ninth Street, New York, 
N. Y. 

AMERICAN SUPPLY AND MACHINERY MANUFACTURERS’ 
ASSOCIATION. Secretary, F. D. Mitchell, 309 Broadway, New 
York, N. Y. 

ARKANSAS ASSOCIATION OF PUBLIC UTILITY OPERATORS. 
Secretary, E. Hardin, Hot Springs Water, Gas & Electric Com- 
pany, Hot Springs, Ark. 

ARKANSAS INDEPENDENT TELEPHONE ASSOCIATION. Sec- 
retary, Charles F. Speed, Texarkana, Ark. 


Secretary, W. J. 


ASSOCIATION OF EDISON ILLUMINATING COMPANIES. Sec- 
retary, N. T. Wilcox, Lowell, Mass. 
ASSOCIATION OF EDISON PURCHASING AGENTS. Secretary, 


H. F. Frassee, Edison Electric Illuminating Company, Brooklyn, 
N. Y. 

ASSOCIATION OF ELECTRIC LIGHTING ENGINEERS OF NEW 
ENGLAND. Secretary, W. H. Cole, Waltham, Mass. 


ASSOCIATION OF ENGINEERING SOCIETIES. Secretary, Fred 
Brooks, 31 Mills Street, Boston, Mass. 

ASSOCIATION OF IRON AND STEEL ELECTRICAL ENGINEERS. 
Secretary, James Farrington, La Belle Iron Works, Steuben- 
ville, O. 

ASSOCIATION OF RAILWAY ELECTRICAL ENGINEERS. Sec- 
retary, J. Andreucetti, Chicago & Northwestern Railroad, Chi- 
cago, Ill. 

ASSOCIATION OF RAILWAY TELEGRAPH SUPERINTEND- 
ENTS. Secretary, P. W. Drew, Minnesota, St. Paul & Sault 
Ste. Marie Railroad, Chicago, Ill. 

CALIFORNIA ELECTRIC RAILWAY ASSOCIATION. Secretary, 
L. E. Pioda, Oak and Broderick Streets, San Francisco, Cal. 
CALIFORNIA STATE ASSOCIATION OF ELECTRICAL CON- 
TRACTORS. Secretary and treasurer, F. V. Meyers, 502 Grant 

Building, San Francisco, Cal. 

CANADIAN ELECTRICAL ASSOCIATION, Secretary, T. S. Young, 
Confederation Life Building, Toronto, Canada. . 
CANADIAN STREET RAILWAY ASSOCIATION. Secretary, Acton 

Burrows, 157 Bay Street, Toronto, Canada. 

CENTRAL ELECTRIC RAILWAY ASSOCIATION. Secretary, A. 
L. Neereamer, Traction Terminal Building, Indianapolis, Ind. 

CENTRAL ELECTRIC TRAFFIC ASSOCIATION. Secretary, J. T. 
Brittson, Chicago, South Bend & Northern Indiana Railway 
Company, South Bend, Ind. 

CLEVELAND ELECTRICAL LEAGUE. Secretary, H. H. Cudmore, 
Brilliant Electric Company, Cleveland, O. 

COLORADO ELECTRIC CLUB. Secretary, C. F. Oehlmann, P. O. 
Box 922, Denver, Colo. 

COLORADO ELECTRIC LIGHT, POWER AND RAILWAY ASSO- 
CIATION. Secretary, F. D. Morris, Colorado Springs, Colo. 
CONNECTICUT STATE STREET RAILWAY ASSOCIATION. Sec- 

retary, F. W. Poole, Bridgeport, Conn. . 

ELECTRIC CLUB OF CHICAGO. Secretary, N. F. Obright, 1825 
American Trust Building, Chicago, Ill. 

ELECTRIC VEHICLE AND CENTRAL STATION ASSOCIATION. 
Secretary, H. T. Sands, 139 Pleasant Street, Malden, Mass. 
ELECTRIC VEHICLE ASSOCIATION OF AMERICA. Secretary, 
C. E. Firestone, Columbus Buggy Company, Columbus, O. 
ELECTRICAL CLUB OF CALIFORNIA. Secretary, Russell D. Hol- 

abird, Argonaut Hotel, San Francisco, Cal. 

ELECTRICAL CONTRACTORS’ ASSOCIATION OF INDIANA. Sec- 
retary, George Skillman, Indianapolis, Ind. 

ELECTRICAL CONTRACTORS’ ASSOCIATION OF NEW YORK 
STATE. Secretary, George William Russell, Jr., 25 West Forty- 
second Street, New York, N. Y. 

ELECTRICAL CONTRACTORS’ ASSOCIATION OF STATE OF 
MISSOURI. Secretary, Ernest S. Cowle, 1613 Grand Avenue, 
Kansas City, Mo. 

ELECTRICAL CREDIT ASSOCIATION OF CANADA, LIMITED. 
Secretary, William R. Staveley, Royal Insurance Building Mont- 
real, Canada. 

ELECTRICAL CREDIT ASSOCIATION OF CHICAGO. Secretary, 
Frederic P. Vose, 1343 Marquette Building, Chicago, Ill. 

ELECTRICAL CREDIT ASSOCIATION OF PHILADELPHIA. Sec- 
retary, John W. Crum, 1324 Land Title Building, Philadelphia, 
Pa. 

ELECTRICAL CREDIT ASSOCIATION OF TBE PACIFIC COAST. 
Secretary, Albert H. Elliott, Harding Puilding, San Francisco, 
Cal. 

ELECTRICAL CREDIT SOCIETY OF NEW YORK. 
Franz Neilson, 80 Wall Street, New York, N. Y. 
EMPIRE STATE GAS AND ELECTRIC ASSOCIATION. Secretary, 
Charles H. B. Chapin, 29 West Thirty-ninth Street, New York, 

N. Y. 

ENGINEERING SOCIETY OF WISCONSIN. Secretary. W. G. 
Kerchoffer, 32 Vroman building, Madison, Wis. 

ENGINEERS’ CLUB OF PHILADELPHIA. Secretary, W. P. Tay 
lor, Philadelphia, Pa. 

ENGINEERS’ SOCIETY OF MILWAUKEE. Secretary, R. H. Pink- 
ley, Plankington House, Milwaukee, Wis. 

INGINBERS’ SOCIETY OF WESTERN PENNSYLVANIA. Secre- 
tary, Elmer K. Hiles, 2511 Oliver Building, Pittsburg, Pa. 
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FLORIDA ELECTRIC LIGHT AND POWER ASSOCIATION. Sec- 
retary, H. C. Adams, West Palm Beach, Fla. | 

FRANKLIN INSTITUTE. Secretary, R. B. Owens, 15 South Sev- 
enth Street, Philadelphia, Pa. 

GEORGIA SECTION, NATIONAL ELECTRIC LIGHT ASSOCIA- 
TION. Secretary, H. M. Corse, Columbus, Ga. 

ILLINOIS ELECTRICAL CONTRACTORS’ ASSOCIATION. Secre- 
tary, M. N. Bloomenthal, Chicago, Ill. 

ILLINOIS INDEPENDENT TELEPHONE ASSOCIATION. Secre- 
tary, C. A. Camp, Henry, IN. 

ILLINOIS STATE ELECTRICAL ASSOCIATION. Secretary, H. E. 
Chubbuck, Mayer Building, Peoria, Ill. 

ILLUMINATING CLUB OF ST. PAUL. Secretary, Clovis M. Con- 
verse, 303 North Snelling Avenue, St. Paul, Minn. 

ILLUMINATING ENGINEERING SOCIETY. Secretary, Preston 
S. Millar, Engineering Societies Building, 33 West Thirty-ninth 
Street, New York, N. Y. 
INDEPENDENT TELEPHONE ASSOCIATION OF MISSISSIPPI. 
Secretary and treasurer, J. B. Shannon, New Albany, Miss. 
INPEPENDENT TELEPHONE ASSOCIATION OF TEXAS AND 
LOUISIANA. Secretary, C. A. Shock, Sherman, Tex. 

INDIANA ELECTRIC LIGHT ASSOCIATION. Secretary, J. V. Zart- 
man, Indianapolis, Ind. l l l 

INDIANA ENGINEERING SOCIETY. Secretary, Chas. Brassmann, 
43 Union Trust Building, Indianapolis, Ind. 

INDIANA INDEPENDENT TELEPHONE ASSOCIATION. Secre- 
tary, Walter J. Uhl, Logansport, Ind. 

INTERNATIONAL ASSOCIATION OF MUNICIPAL ELECTRI- 
CIANS. Secretary, Frank P. Foster, Corning, N. Y. 

IOWA ELECTRICAL ASSOCIATION. Secretary, A. W. Zahm, 


Charles City, Iowa. 
IOWA INDEPENDENT TELEPHONE ASSOCIATION. Secretary, 


W. J. Thill, Des Moines, Iowa. 
IOWA STREET AND INTERURBAN RAILWAY ASSOCIATION. 


Secretary, H. E. Weeks, Davenport, Iowa. 

KANSAS GAS, WATER, ELECTRIC LIGHT AND STREET RAIL 
WAY ASSOCIATION. Secretary, James D. Nicholson, Newton, 
Kans. 

KENTUCKY INDEPENDENT TELEPHONE ASSOCIATION. Sec- 
retary, W. G. Turpin, Henderson, Ky. 

MAINE ELECTRICAL ASSOCIATION. Secretary, F. D. Gordon, 


Lewiston, Me. 
MAINE INDEPENDENT TELEPHONE ASSOCIATION. Secretary, 


M. E. Crow, Houlton, Me. 

MASSACHUSETTS ELECTRIC LIGHTING ASSOCIATION. Secre- 
tary, M. L. Fahey, 84 State Street, Boston, Mass. 

MASSACHUSETTS STREET RAILWAY ASSOCIATION. Secre- 
tary, Charles S. Clark, 70 Kilby Street, Boston, Mass. 

MASTER CAR BUILDERS’ ASSOCIATION. Secretary, J. W. Tay- 
lor, 390 Old Colony Building, Chicago, Ill. 

MICHIGAN ELECTRIC ASSOCIATION. Secretary and treasurer, 
Herbert Silvester, Detroit, Mich. 

MICHIGAN INDEPENDENT TELEPHONE ASSOCIATION. Secre- 
tary, A. A. Burch, Battle Cretk, Mich. 

MINNESOTA ELECTRICAL ASSOCIATION. Secretary-treasurer, 
E. T. Street, Northern Heating & Electric Company, St. Paul. 

MISSISSIPPI ELECTRIC ASSOCIATION. Secretary, A. H. Jones, 
McComb, Miss. 

MISSOURI ELECTRIC, GAS, STREET RAILWAY AND WATER 
WORKS ASSOCIATION. Secretary, N. J. Cunningham, Spring- 
fleld, Mo. 

MISSOURI INDEPENDENT TELEPHONE ASSOCIATION. Secre- 
tary, George W. Schwerer, Windsor, Mo. 

MUNICIPAL LIGHTING ASSOCIATION OF MASSACHUSETTS. 
Secretary, J. C. Norcross, Reading, Mass. 

NATIONAL ACADEMY OF SCIENCES. . Secretary, Arnold Hague, 
United States Geological Survey, Washington, D. C. 

NATIONAL ARM, PIN AND BRACKET ASSOCIATION. Secretary, 


J. B. Magers, Madison, Ind. 
NATIONAL ASSOCIATION OF COTTON MANUFACTURERS. 


Secretary. C. J. H. Woodbury, Boston, Mass. 
NATIONAL DISTRICT HEATING ASSOCIATION. Secretary, D. L. 
Gaskill, Greenville, O. 
NATIONAL ELECTRIC CREDIT ASSOCIATION. Secretary, Fred- 
eric P. Vose, 1343 Marquette Building, Chicago, Ill. 
NATIONAL ELECTRIC LIGHT ASSOCIATION. Secretary, T. C. 
Martin, 33 West Thirty-ninth Street, New York, N. Y. 
NATIONAL ELECTRICAL CONTRACTORS’ ASSOCIATION OF 
THE UNITED STATES. Secretary, N. H. Morton, 41 Martin 
Building, Utica, N. Y. 
NATIONAL ELECTRICAL INSPECTORS’ ASSOCIATION. Secre- 
tary, T. H. Day. 27 Pine Street, Hartford, Conn. i 
NATIONAL INDEPENDENT TELEPHONE ASSOCIATION. Secre- 
tary, J. B. Ware, McCormick Building, Chicago, Ill. 
NATIONAL ISOLATED PLANT ASSOCIATION. Secretary, E. D. 
Fieux, Wing Manufacturing Company, New York City. 
NEBRASKA ASSOCIATION OF INDEPENDENT TELEPHONE 
COMPANIES. Secretary, Charles H. Hood, Lincoln, Neb. 
NEBRASKA ELECTRICAL ASSOCIATION. Secretary, S. J. Bell, 
David City, Neb. 
NEW ENGLAND ELECTRICAL CREDIT ASSOCIATION. Alton F. 
Tupper, 84 State Street. Boston, Mass. 
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NEW ENGLAND SECTION, NATIONAL ELECTRIC LIGHT ASSO- 

oo Secretary, L. D. Gibbs, 39 Boyleston Street, Boston, 
ass. 

NEW ENGLAND STREET RAILWAY CLUB. Secretary, John J. 
Lane, 12 Pearl Street, Boston, Mass. 

NEW YORK ELECTRICAL SOCIETY. Secretary, G. H. Guy, Engi- 
aie Societies Building, 29 Thirty-ninth Street, New York, 
N. Y. 

NEW YORK RAILROAD CLUB. Secretary, H. D. Vote, 95 Liberty 
Street, New York, N. Y. 

NEW YORK STATE INDEPENDENT TELEPHONE ASSOCIA-- 
TION. Secretary, R. Max Eaton, Niagara Falls, N. Y. 

NORTH DAKOTA INDEPENDENT TELEPHONE ASSOCIATION. 
Secretary and treasurer, L. C. Kare, Kensal, N. D. 

NORTHWEST ELECTRIC LIGHT AND POWER ASSOCIATION. 
Secretary, N. W. Brockett, Cataract Building, Seattle, Wash. 

OHIO ELECTRIC LIGHT ASSOCIATION. Secretary, D. L. Gaskill, 


Greenville, O. 
OHIO INDEPENDENT TELEPHONE ASSOCIATION. Secretary, 


Ralph Reamer, Columbus, O. 

OHIO SOCIETY OF MECHANICAL, ELECTRICAL AND STEAM 
ENGINEERS. Secretary, F. E. Sanborn, Ohio State University, 
Columbus, O. 

OKLAHOMA ELECTRIC LIGHT, RAILWAY AND GAS ASSOCIA- 
TION. Secretary, Galen Crow, Guthrie, Okla. 

OLD-TIME TELEGRAPHERS’ AND HISTORICAL ASSOCIATION. 
Secretary, Frank J. Sherrer, 195 Broadway, New York, N. Y. 
ORDER OF THE REJUVENATED SONS OF JOVE. Mercury, Roy 

M. Van Vliet, Monadnock Block, Chicago, Ill. 

PACIFIC COAST ELECTRIC VEHICLE ASSOCIATION. Secretary, 
A. H. Halloran, 901 Atlas Building, San Francisco, Cal. 

PENNSYLVANIA ELECTRICAL ASSOCIATION. Secretary, Van 
Dusen Rickert, Pottsville, Pa. 

PENNSYLVANIA STATE INDEPENDENT TELEPHONE ASSO- 
CIATION. Secretary, H. E. Bradley, 135 South Second Street, 
Philadelphia, Pa. 

PENNSYLVANIA STATE STREET RAILWAY ASSOCIATION. 
Secretary, Charles H. Smith, Lebanon, Pa. 

PIKE’S PEAK POLYTECHNIC SOCIETY. Secretary, E. A. Sawyer, 
Colorado Springs, Colo. 

Recording Watt- 


PITTSBURG ELECTRIC BOOSTERS’ CLUB. 
meter, O. R. Rombach, 919 Liberty Avenue, Pittsburg, Pa. 


RAILWAY ELECTRIC SUPPLY MANUFACTURERS’ ASSOCIA- 
TION. Secretary, J. Scribner, General Electric Company, Chi- 


cago, Ill. 
RAILWAY SIGNAL ASSOCIATION. Secretary, C. C. Rosenberg, 


Bethlehem, Pa. 
SOCIETY FOR THE PROMOTION OF ENGINEERING EDUCA- 
TION. Secretary, H. H. Norris, Cornell University, Ithaca, N. Y. 
SOCIETY OF THE UNITED STATES MILITARY TELEGRAPH 
CORPS. Secretary, David H. Bates, 658 Broadway, New York, 


N. Y. 

SOCIETY OF AUTOMOBILE ENGINEERS. Secretary, Alexander 
Churchward, 30 Church Street, New York, N. Y. 

SOCIETY OF WIRELESS TELEGRAPH ENGINEERS. Secretary, 
E. D. Forbes, 96 Franklin Street, South Framingham, Mass. 
SOUTH DAKOTA INDEPENDENT TELEPHONE ASSOCIATION. 

Secretary-treasurer, E. R. Buck, Hudson, S. D. 

SOUTHWESTERN ELECTRICAL AND GAS ASSOCIATION. Sec- 
retary, D. G. Fisher, Dallas, Tex. 

STREET RAILWAY ASSOCIATION OF THE STATE OF NEW 
YORK. Secretary, J. H. Pardee, J. G. White & Company, New 
- York. N. Y. 

TELEPHONE SOCIETY OF NEW YORK. Secretary, T. H. Law- 
rence, Eighteenth Street and Irving Place, New York, N. Y. 
TEXAS INDEPENDENT TELEPHONE ASSOCIATION. Secretary, 

Leon Spencer, Gainesville, Tex. 

UNDERWRITERS’ NATIONAL ELECTRICAL ASSOCIATION. 
Secretary Electrical Committee, C. M. Goddard, 141 Milk Street, 
Boston, Mass. 

UTAH SOCIETY OF ENGINEERS. Secretary, W. C. Ebaugh, Uni- 
versity of Utah, Salt Lake City, Utah. 

VERMONT AND NEW HAMPSHIRE INDEPENDENT TELE- 
PHONE ASSOCIATION. Secretary-treasurer, E. B. Seeley, St. 


Johnsburg, Vt. 
VERMONT ELECTRICAL ASSOCIATION. Secretary, A. B. Mars- 


den, Manchester, Vt. 

WASHINGTON SOCIETY OF ENGINEERS. John C. Hoyt, 1330 
F Street, Washington, D. C. 

WESTERN ASSOCIATION OF ELECTRICAL INSPECTORS. Sec- 
retary, W. S. Boyd, 125 Monroe Street, Chicago, Il. 

WESTERN SOCIETY OF ENGINEERS. Secretary, J. H. Warder, 
Monadnock Block, Chicago, Il. 

WIRELESS INSTITUTE. Secretiry, Sidney L. Williams, Room 
1909, 42 Broadway, New York, N. Y. 

WISCONSIN ELECTRICAL ASSOCIATION. Secretary, George Alli- 
son, Milwaukee Electric Railway & Light Company, Milwau- 
kee, Wis. 

WISCONSIN INDEPENDENT TELEPHONE ASSOCIATION. Sec- 
retary, J. C. Crowley, Jr., Superior, Wis. 

WISCONSIN STATE TELEPHONE ASSOCIATION. Secretary, 
Paul J. Weirich, Monroe, Wis. 
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RECORD OF ELECTRICAL PATENTS. 


Issued (United States Patent Office) May 2, 1911. 


990,853. ADJUSTABLE SUPPORT FOR VAPOR-LAMPS. Stan- 
wood E. Flichtner, Englewood, N. J., assignor to Cooper Hewitt 
Co., New York, N. Y. Original application filed July 28, 1904. 
Divided and this application filed Jan. 9, 1905. A hinged sup- 
He permitting the tilting of the mercury-vapor lamp for start- 
ng. 


990,856. ELECTRIC-LAMP HOLDER. Stanley B. Freiberg, Cin- 
cinnati, Ohio. Filed Feb. 21, 1910. Includes a pair of integral- 
ly united jaws, one of which grasps the socket of an incan- 
descent lamp and the other clamps to any desired support. 


990,859. APPARATUS FOR IGNITING MINERS’ SAFETY-LAMPS. 
Ernest Arthur Hailwood, Morley, England. Filed Oct. 16, 1906. 
Consists of a chamber for holding the lamp. Closing of the 
door after the insertion of the lamp closes an electric ignition 
circuit. 


990,860. APPARATUS FOR TESTING MINERS’ SAFETY-LAMPS. 
Ernest Arthur Hailwood, Morley, England. Filed Nov. 8, 1907. 
Similar to the above, but having means for allowing an explos- 
ive mixture to be supplied to the chamber when the ignition 
circuit is closed. 


990,869. ELECTRIC SWITCH-OPERATING DEVICE. Berthelemy 
Henrard, Liege, and Leon Leveque, Antwerp, Belgium. Filed 
February 3, 1910. Flexibly arranged contact members are 
secured along the trolley wire. The circuit from these passes 
through an electromagnet for operating the track switch. 


990,870. TROLLEY-GUARD. Christopher Heron, Chicago, Ill., as- 
signor of one-fourth to William C. Krauter, and one-fourth to 
Barney Coffey, Chicago, Ill. Filed Aug. 9, 1909. The fork of 
the trolley pole has a hollow shaft with a spindle passing 
therethrough. Guard members are loosely mounted on the 
projecting portions of the shaft and rigidly connected to the 
spindle. 


990,875. ELECTRIC STEAM-GENERATOR OR HUMIDIFIER. 
Lancelot B. Holliday, Beckley, and Edward J. Weidensall and 
George R. Krebs, Wickham, W. Va. Filed March 22, 1910. Two 
electrodes connected to a heating circuit project into a barrel 
containing the water to be heated. 


990,879. TILTING LAMP. Frederick H. von Keller, New York, 
N. Y., assignor to Cooper Hewitt Electric Co., New York, N. Y. 
Filed Sept. 22, 1905. An automatic starting device for tilting 
the mercury-vapor iamp includes an electromagnet. 


390,893. PILOT-CELL FOR ELECTRIC STORAGE BATTERIES. 
Roderick Macrae, Chicago, Ill. Filed Nov. 19, 1909. Attached 
to the side of a storage cell is a pilot cell having a glass front 
and adapted to contain some of the electrolyte of the cell 
which it communicates and a hydrometer for reading its den- 
Bity. 


990,927. ELECTRICALLY-HEATED COOKER. Charles E. Ter- 
williger, Santa Cruz, Cal. Filed Oct. 15, 1910. A chamber with 
thick heat insulating walls has an electric heating element at 
the bottom of it upon which the vessel to be heated is placed. 


990,935. SPARKING IGNITER. Luther H. Wattles, Providence, 
R. I.. assignor of one-half to Matie C. Messler, Pawtucket, R. I. 
Filed June 1, 1910. A generator is arranged so that a charge 
in the cylinder of the engine imparts a generating throw to 
its armature shaft, a spring returning the latter to this in 
position. 


990,948. AIR-FORCING APPARATUS. Charles F. Baker, Newton, 
Mass. Filed Jan. 18, 1911. A vertical-shaft generator has vanes 
mounted upon the ends of its revolving field and casings ar- 
ranged to force the air through the air passages of the stator 
and finally to discharge it to the atmosphere. 


990,951. FLEXIBLE ELECTRICAL BRUSH OR COLLECTOR. 
Ralph Henry Barbour, Tiltwood, England. Filed Sept. 10, 1909. 
A wire brush with fine copper strands forming its core and 
coarser and stiffer wire forming an encircling armor around 
the core. 


990,958. ELECTRIC LOCOMOTIVE. William Cooper, Pittsburg, 
Pa., assignor to Westinghouse Electric & Manufacturing Co. 
Filed Sept. 10. 1909. A locomotive with two motors mounted 
in the body of the cab and connected to the driving wheels 
by two oblique side cranks to an intermediate jack shaft. An 
auxiliary jack shaft is also provided to which the side cranks 
may be connected, the second of the jack shafts being geared, 
the first one so that a speed reduction is possible. 


990.960. ELECTRICAL IGNITION APPARATUS. Albert H. Crock- 
er, Chicago, Ill. Filed Jan. 3, 1910. The driving shaft of the 
engine is connected to a magneto by a train of gears. There 
are also means for changing the angular relation between the 


magneto and driving shafts so as to change the time of spark- 
ing. 


990,964. INDUCTION-MOTOR. Isaac De Kaiser, Wilkinsburg, Pa., 
assignor to Westinghouse Electric & Manufacturing Co. Filed 
July 6, 1908. Combined with a slotted core are two sets of plates 
having teeth of different length, which are inserted into the 
core slots from opposite ends to abut against each other. 


990,966. ELECTRIC RAILWAY-VEHICLE. George M. Eaton, Wil- 
kinsburg, Pa., assignor to Westinghouse Electric & Manufactur- 
ing Co. Filed Dec. 24, 1909. Modification of No. 990,958 in 
which both the driving motors are geared to a common jack 
shaft which is connected with another jack shaft parallel to 
the driving axles by means of a side crank. 


990,967. MERCURY CIRCUIT-BREAKER AND SHUNT FOR SIG- 
NAL-RELAYS. Edward A. Everett, Detroit, Mich., assignor of 
one-fourth to James C. Mock and one-fourth to James J. Ross, 
Detroit, Mich. Filed July 20, 1908. A tube containing mercury 
is included in the track circuit so that movement of it causes 
it to break the track circuit and the main shunt, and close an 
emergency shunt. 


990,971. RAILWAY SIGNALING APPARATUS. Arthur Forster, 
Gorlitz, Germany. Filed July 20, 1908. Setting of the track 
signal at danger closes an alarm circuit in the cab of the loco- 
motive when its front wheels strike a certain point on the 
track. 


990,972. TELEPHONE-CALL DISTINGUISHER. Knight W. Gale, 
Los Angeles, Cal. Filed Feb. 16, 1909. An electromagnet in 
series with the bell-ringing circuit releases a pivoted latch 
which operates an indicator. Replacing of the receiver upon 
its hook restores the indicator to its regular position. 


990,985. SYSTEM OF CONTROL. Ray P. Jackson, Wilkinsburg, 
Pa., assignor to Westinghouse Electric & Manufacturing Co. 
Filed Oct. 20, 1904. A motor control system for an electric 
car which has a number of electromagnetically operated switch- 
es that are closed in succession in a delayed sequence so as 
to prevent excessive current in starting. 


990,987. REEL FOR ELECTRIC CABLES AND THE LIKE. Denis 
J. Jorden, Cleveland, Ohio. Fiied Oct. 9, 1909. A mining loco- 
motive has on it a reel for winding up a cable that connects 
the locomotive to a relatively stationary source of current sup- 
ply. 

991,004. METER-TESTING SERVICE CUT-OUT. Thomas E. Mur- 
ray, New York, N. Y. Filed Dec. 8. 1909. Includes a removable 
bridge and a removable switch for cutting in the standardizing 
instruments for a test. 


991,005. FUSE-CASE. Thomas E. Murray, New York, N. Y. Filed 
Oct. 17, 1910. A tubular case for an inclosed fuse. 


991,006. ELECTRIC CUT-OUT. Thomas E. Murray, New York, 
N. Y. Filed Nov. 19, 1910. Comprises a base block, a fuse case 
and fuse thereon, a removable carrier seated in the block, and 
an auxiliary fuse seated in a face of the carrier. 


991,007. ELECTRIC FUSE. Thomas E. Murray, New York, N. Y. 
Filed Nov. 26, 1910. A fuse plug of refractory insulating mate- 
rial has an internal V-shaped chamber, a fuse strip having a 
localized blowing point at the angle of the chamber, and 4 
filling in the chamber; the plug having a vent in its wall in 
proximity to the blowing point of the fuse. 


991,008. ELECTRIC-FUSE CASE. Thomas E. Murray, New York, 
N. Y. Filed Dec. 13, 1910. Is formed integrally of a metallic 
plate bent to form two tubular shells, one inclosing the other 
and having an air space between them. 


991,028. REVERSING AND VALVE-OPERATING MEANS FOR IN- 
TERNAL-COMBUSTION ENGINES. Joseph Alvah Scott, New 
York, N. Y., assignor to Scott Engine & Construction Co. Orig- 
inal application filed Oct. 8, 1904. Divided and this application 
filed Jan. 30, 1905. Includes an electric controller for governing 
the spark plugs for the different cylinders and a manually op- 
erated means for simultaneously changing all of the valve- 
operating cams and the electric controller for reversing the 
engine, 


991,029. INTERNAL-COMBUSTION ENGINE. Joseph Alvah Scott. 
New York, N. Y., assignor to Scott Engine & Construction Co. 
Filed Oct. 8, 1904. Renewed July 24, 1909. Has an auxiliary 
combustion chamber provided with a separate spark plug. There 
are means for cutting out the main igniter and for cutting 
in a battery circuit and the igniter for the auxiliary chamber in 
starting the engine, 


991,030, ELECTRICAL CONNECTION. Samuel Sedoff, Montclair, 
N. J. Filed Oct. 6, 1910. Includes a split post and a sleeve 
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with a recessed block in its end which is adapted to engage 
the split end of the post. 

991,031. GLOW-LAMP SUPPORT AND REFLECTOR. Clayton H. 
Sharp, White Plains, N. Y. Filed March 25, 1910. A reflector 
for incandescent street lamps has two or more semi-paraboloid 
reflectors that are open at their intersection, a supporting dome 
being secured to the reflectors directly above the opening so 
as to close the latter. 

991,038. ELECTRIC LOCOMOTIVE. Norman W. Storer, Pitts- 
burg, Pa., assignor to Westinghouse Electric & Manufacturing 
Co. Filed Jan. 3, 1910. A pair of jack shafts is disposed parallel 
to and at equal distances on opposite sides of an intermediate 
driving-wheel axle and above the plane of the latter. A pair 
of driving motors is geared to the jack shafts and a Scotch 
yoke connection joins the jack shafts and the intermediate 
driving-wheel axle. 

991,089. TROLLEY-POLE-OPERATING MEANS. Ayers A. Strange 
and William Anderson, Memphis, Tenn. Filed Aug. 12, 1909. A 
pneumatically operated means for raising and lowering a trol- 
ley pole. 

991,040. PRESSURE-CONTROLLED OPERATING MEANS FOR 
TROLLEY-POLES. Ayers A. Strange and William Anderson, 
Memphis, Tenn. Filed Oct. 28, 1909. Coil springs are arranged 
on each side of the cylinder and adapted to exert a pull upon 
the operating rod of the trolley pole so as to keep the trolley 
wheel against the wire when the air pressure in the cylinder 
fails. 

991,044. RESERVE EMERGENCY-LANTERN. Walter H. Adams, 
Sound Beach, Conn. Filed June 18, 1910. A case contains an 
electric lamp, a battery and a refiector. 

991,053. ELECTRIC FIRE-ALARM. Alfred C. Farley, Shinglehouse, 
Pa., assignor of five-sixths to Ed J. Davis and William H. Shaw 
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990,940.—_GENERATOR VENTILATION. 


and one-sixth to Charles C. Van De Boe, Shinglehouse, Pa. 
Filed Nov. 15, 1909. A thermostat closes the battery circuit 


and rings the alarm. 


991,070. ROLLING-MILL Albert T. Keller, Pittsburg, Pa., assignor 


of one-half to Mesta Machine Co., Pittsburg, Pa. Filed Aug. 
22, 1907. A motor for raising and lowering a vertically mova- 
ble roll has a manually controlled starter and an automatic 
controller for stopping the motor after it has moved the requisite 
distance. 

SYSTEM OF ELECTRICAL DISTRIBUTION. Roderick 
M. Palmer, Cambridge, Mass., assignor to James H. Cary, Bos- 
ton, Mass. Filed Oct. 30, 1909. A low-voltage electric bell is 
operated from a high-tension circuit through two relays, one in 
the low-voltage and the other in the high-tension circuit. 


991,085. BATTERY-VAULT. Frank H. T. Potter, Chicago, Ill. Filed 


Nov. 9, 1909. A vault for containing batteries along a railway- 
signal circuit has a number of channels on the inner surface 
of the wall and a trunking outlet through which the battery 
wires may lead after passing out of the channels. 


991,087. AUTOMATIC SWITCH-OPERATING MECHANISM. Percy 


C. Ralph and William Pinch, Cleveland, Ohio. Filed May 1, 
1909. A photographing printing machine has an electric print- 
ing lamp, & motor in its circuit for driving a timing device, 
and an inspection lamp in a second circuit, the latter circuit 
being closed at the instant the other one is broken. 

Wm. A. Turbayne, Lancaster, N. Y., 
assignor to Gould Coupler Co. Applications filed Feb. 8, May 
2, July 11 and Dec. 29, 1908; Jan. 16, Jan. 17, Feb. 24 and May 
19, 1909. These eight patents cover various features of an 
axle-driven car-lighting system. An auxiliary counter-electro- 
motive-force generator is provided with a vibrating resistance- 
controlling regulator for maintaining constant voltage on the 
system. A booster is provided for the storage battery in one 
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of the patents. Another one makes this same system apply to 
several cars, each of which has a battery and regulator, but 
Only one of which has the axle generating equipment. 


991,113. CHARGING APPARATUS. William A. Turbayne, Lan- 
caster, N. Y., assignor to Gould Coupler Co. Filed Aug. 25 
1909. A variable resistance is connected so as to vary the 
battery-charging current in order to give a tapering charge. 


991,114. ELECTRICAL SYSTEM OF DISTRIBUTION. William A. 
Turbayne, Lancaster, N. Y., assignor to Gould Coupler Co. Filed 
Nov. 5, 1909. Covers another feature of foregoing systems. 


991,117. RELAY. Per Utne, Wilkinsburg, Pa., assi r 
Switch & Signal Co., Swissvale, Pa. Filed Oct. 19, ee 
alternating-current relay consists of a rotating non-magnetic 
armature, a pair of magnets, each having a number of pole- 
pieces arranged on opposite sides of the armature and means 
for causing a co-acting polarization of certain of the pole pieces 
So as to produce a torque in one direction of current flow and 
a reverse direction of torque when the current is changed in 
either of the windings of the magnets. 

291,129. ELECTRICAL CURLING-IRON. George W. Bibbens, Kan- 
sas City, Mo. Filed Aug. 31, 1908. One of the prongs of the 
iron has a tubular heating unit. 

991,132. LAUNDRY-MARKER. John D. Caldwell, Seattle, Wash., 
assignor to Caldwell Complete Laundry Marker Co., Seattle 
Wash. Filed Dec. 15, 1909. An electromagnet controls the 
operation of a printing frame. 

991,152. LIQUID-FUEL-CONTROL SYSTEM. George Tilden Han- 
chett, Hackensack, N. J. Filed June 10, 1909. A float chamber 
containing liquid fuel has a float provided with contacts which 
are brought into and out of engagement by changes in the 
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fluid level. The contacts are in a circuit which controls the 
movements of a valve regulating the supply of fuel. 

991,181. CONTROLLER FOR ELECTRIC MOTORS. Floyd T. Tay- 
lor, New York, N. Y., assignor to Cutler-Hammer Manufacturing 
Co., Milwaukee, Wis. Filed July 10, 1909. Has a plurality of 
contacts and an automatically operated member adapted to 
successively engage and disengage said contacts and to stop 
the motor upon disengaging each contact, thereby necessitating 
operation of the motor in stages. The contacts are arranged 
in groups, the contacts of each group being of substantially the 
same length and differing in length from the contacts of an- 


other group. 

991,185. RESILIENT LAMP-SOCKET. Nelson Weeks and Walter 
H. Weeks, New York, N. Y. Filed March 12, 1910. A casing 
screwing into the receiving socket has within it a lamp socket 
supported by a spiral spring. The supporting spring acts as 
one terminal, a second spring being used on the other. 

991,189. SYSTEM OF CONTROL FOR ELECTRIC MOTORS. 
Thomas E. Barnum, Milwaukee, Wis., assignor to Cutler-Ham- 
mer Manufacturing Co., Milwaukee, Wis. Filed July 6, 1908. 
Has a means for rendering the overload device inoperative 
for a certain period.after the motor circuit is. closed, and au- 
tomatic means for returning it to operative condition after the 
motor has reached a certain predetermined speed. 

991,190. MOTOR-CONTROLLER. Thomas E. Barnum, Milwaukee, 

Wis., assignor to Cutler-Hammer Manufacturing Co., Milwaukee, 

Wis. Filed Aug. 26, 1909. Has a plurality of switches for 

starting the motor, the switches being interlocked to close in a 

definite sequence, a circuit breaker connected in the motor cir- 

cuit, and in interlock between the circuit-breaker and the first 
switch of the sequence to necessitate closure of the former prior 


to the operation of the latter. 
991,206. CONTROLLER FOR ELECTRIC MOTORS. Albert J. Hor- 
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ton, White Plains, N. Y., assignor to Cutler-Hammer Manufac- 
turing Co., Milwaukee, Wis. Filed July 6, 1908. Comprises an 
automatically operated main switch, an automatically operated 
speed-controlling device, means for adjusting the device to 
cause the motor to operate at different predetermined speeds, 
and a pilot switch adapted, when in one position, to cause the 
main switch to be closed and when in another position to cause 
the operation of the speed-controlling device. 


991,207. TROLLEY. Frank H. Howard, Reading, Pa. Filed Dec. 
27, 1909. Each end of the shaft of the trolley wheel is fitted 
with a circular plate running on ball bearings. 


991,226. ELECTRIC IGNITION DEVICE. Arthur R. Mosler, New 
York, N. Y. Assignor to A. R. Mosler & Co., New York, N. Y. 
Filed July 10, 1908. A magnifying glass is arranged near the 
sparking points so that the operation of the spark may be 
easily watched. 


991,244. ELECTRICAL WATER-HEATER. William R. Ray, San 
Francisco, Cal., assignor to W. S. Ray Manufacturing Co., San 
Francisco, Cal. Filed Sept. 28, 1910. The heating units are 
serially connected and mounted on an insulating block. Heating 
coils are threaded through perforations in the block. -A valve 
is provided for the regulation of flow, the flow of water com- 
mencing when the current is turned on. 


991,247. ELECTRICALLY-CONTROLLED RAILWAY-SWITCH. 
Bernard Schlater, New Albany, Ind. Filey June 28, 1909. In- 
cludes a switch point, a conductor adapted upon energization 
to operate the point in one direction, while a second conductor 
is adapted upon energization to operate the switch point in 
the opposite direction. 

991,260. AUTOMATIC TELEPHONE SYSTEM. Valerian Alexeeff, 
Enseli, Persia. Filed June 19, 1908. Comprises a talking con- 
tact, a series of rods, and means operated by the line circuit 
for moving the rod corresponding to the calling telephone to 
and off the talking contact. A motor operated by the line cir- 


991,367.—F AN. 


cuit moves an arm carrying an electromagnet which is brought 
to the rod corresponding to the called subscriber. 


991,289. MULTIPLE-PLUG SOCKET. Louis H. Figge, Los Angeles, 
Cal. Filed 30, 1909. The combination with a plug, of a body 
detachably secured thereto, a plurality of lamp sockets, and 

socket casings carrying the sockets, and detachably secured to 
the body and independently removable. 


991,304. MEANS FOR REPRODUCING ELECTRICAL VARIA- 
TIONS. Peter Cooper Hewitt, New York, N. Y., assignor to 
Cooper Hewitt Electric Co., New York, N. Y. Filed July 7, 1904. 
An electromagnet subject to the influence of the variations is 
placed so that its field effects the positive electrode of a gas or 
vapor apparatus, so that the variation of the protuberance re- 
sistance is large relative to any variation produced by the. mag- 
net in the vapor-column resistance. 


991,309. PORCH-RECEPTACLE FOR ELECTRIC-CONDUIT OUT- 
LET-BOXES. Carl S. Homsher, Denver, Colo. Filed Oct. 4, 
1910. Comprises a body having chambers at opposite ends, an 
attaching device disposed in one chamber, and a screw passing 
through the wall between the chambers and connected with the 
said device for holding it in place. 


991,324. TELEGRAPHY. Isidor Kitsee, Philadelphia, Pa., assignor 
of one-half to William J. Latta, Philadelphia, Pa. Filed Feb. 20, 
1906. Messages transmitted over one cable are automatically 
repeated over another cable. A polarized relay of one cable is 
provided with means to impress upon the second cable impulses 
of positive and negative polarity and the polarized relay of the 
second cable is provided with means to impress upon the first 
cable impulses of positive and negative polarity. 


991.325. TELEGRAPHIC RELAY. Isidor Kitsee, Philadelphia, Pa. 
Filed July 2, 1910. Has a movable and a stationary contact, 
one of the contacts consisting of metal and the other of graphite. 


991,357. PROCESS OF PRODUCING NITRIC OXID FROM MIX- 
TURES OF NITROGEN AND OXYGEN AND APPARATUS 
THEREFOR. Harry Pauling, Gelsenkirchen, Germany, assignor 
to Salpetersaure-Industrie-Gesellschaft, Gelsenkirchen, Germany. 
Filed Sept 27, 1910. Comprises the subjection of a gaseous 
mixture comprising nitrogen and oxygen to the heating action 
of an electric arc to form oxids of nitrogen, and permitting a 
throttled expansion of the resulting hot gaseous mixture without 
material reduction in temperature during such expansion. 
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991,367. FAN. William F. Primley and Harvey E. Baer, Lincoln, 
Neb. Filed Nov. 30, 1909. Renewed March 25, 1911. A fan 
is mounted on a handle, the leads to the motor extending 
through the handle, and means for motor control being affixed 
to the handle. 


991,373. ELECTRIC DETONATOR AND EXPLODER. Ronald H. 
Rennie and Charles C. Jessen, Oakland, Cal. Filed May 19, 1910. 
Has an open-top container to carry an inflammable or explosive 
material; a plug closing the open top of the container; an elec- 
trical conductor passing through the plug and carrying an ig- 
niter within the container: and a metallic deposit covering and 
hermetically sealing the joint between the container and plug. 


991,384. ELECTRIC RECIPROCATING ENGINE. William Armor 
Stedman, Millers, Nev. Filed April 25, 1910. Has a solenoid 
with a series of superposed section windings, the middle wind- 
ing being connected in series with each end winding. Contacts 
are made by a rotary switch. 


991,386. APPARATUS FOR REPRODUCING THE FORMS OF 

' BODIES. Vittorio Storti, Milan, Italy. Filed Dec. 28, 1909. 
Through the reproduction of variation of resistances in sole 
noids an arm is moved automatically following the movements 
of an arm manually actuated. 


991,389. TROLLEY-POLE. Oscar W. Swanson, New Haven, Conn. 
Filed June 29, 1910. A trolley pole is formed of one piece of 
material so that when in the operative position the curved con- 
tact portion lies nearly in a horizontal plane. 


991,391. SHOEMAKER’S LIGHT. Cassius M. Thompson, Stoneham, 
Mass., assignor to Clifford P. Warren, Boston, Mass. Filed Dec. 
12, 1907. An incandescent lamp inclosed in a tube is arranged 
to be inserted in the heel of a shoe. An aperture permits light 
to be thrown into the shoe, and a mirror allows the workman 
to look into the toe of the shoe. 


991,423. TROLLEY-WHEEL-RESTORING DEVICE. James D. 
Carey, New Haven, Conn., assignor of one-half to Daniel M. 
Dore, New Haven, Conn. Filed Jan. 18, 1911. A roller pro 
vided with spiral grooves is attached to the trolley pole. The 
grooves run from each end of the roller to the center, thus 
carrying the displaced trolley wheel back to the line. 


991,431. CONTROLLER FOR ELECTRIC DRILLS. William O. 
Duntley, Chicago, Ill., assignor to Chicago Pneumatic Tool Co., 
Chicago, Ill. Filed Sept. 7, 1906. Comprises a switch proper 
having terminals for making and breaking electrical connec- 
tion, a pivoted switch handle arranged adjacent the usual grasp- 
ing handle of the drill and an operating connection between the 
switch handle and the switch proper. 


PATENTS THAT HAVE EXPIRED. 
Following is a list of the electrical patents (issued by the 
United States Patent Office) that expired May 8, 1911: 


519,328. CONTACTING DEVICE FOR ELECTRIC RAILWAYS. 
David F. Graham, Springfield, O., and Wm. P. Allen, Chi- 


cago, Ill. 

519,330. GALVANIC BATTERY. Carl W. A. Hertel, Berlin, Ger- 
Many. 

519,334. CARBON-HOLDER FOR ARC LAMPS. Erwin Lavens, 


Brooklyn, N. Y. 

519,335. REACTIVE COIL. Hermann Lemp, Lynn, Mass. 

519,336. ELECTRIC WELDING-MACHINE. Hermann Lemp and 
Carl G. Anderson, Lynn, Mass. . 

519,338. ELECTRIC SWITCH. James F. McElroy, Albany, N. Y. 

519,346. APPARATUS FOR TELEGRAPHIC OR TELEPHONE 
TRANSMISSION. Michael I. Pupin, New York, N. Y. 

519,347. TRANSFORMER FOR TELEGRAPHIC, TELEPHONIC 
OR OTHER ELECTRICAL SYSTEMS: Michael I. Pupin, New 
York, N. Y. 

519,376. ALTERNATING CURRENT TRANSFORMER. 
S. Bradley, Avon, N. Y. 

519,377. GENERATING AND UTILIZING ELECTRIC CURRENTS 
OF HIGH POTENTIAL. Charles S. Bradley, Avon, N. Y. 
519,380. CONDUIT ELECTRICAL RAILWAY. James F. Cook, 

Mansfield, Pa. 

519,469. ELECTRO-HYDRAULIC CAR-MOTOR. Charles E.: Em- 

ery, Brooklyn, N. Y. 


Charles 


519,482. ELECTRIC ACCUMULATOR OR SECONDARY BAT- 
TERY. Arthur J. Smith, London, England. 
519,497. ELECTRIC FIRE-ALARM TRANSMITTER. Adolph 


Dunish, Ravenna, Ohio. 

519,595. ELECTRODEPOSITION OF METALS. 
fehrn, Paris, France. 

519,597. ELECTRICAL WATER-WHEEL GOVERNOR. Earl P. 
Wetmore, Helena, Mont. 

519,602. STORAGE- BATTERY PLATE. Chaimsonovitz P. Elieson, 
London, England. 

519,634. ELECTRICAL TEMPERATURE-ANNUNCIATOR. Ernst 
Kloss, Stettin, Germany. 

519,662. ELECTROMAGNETIC TOOL. 
Louisville, Ky. 

519,686. METHOD OF OPERATING ELECTRIC MOTORS. John 
S. Bancroft, Philadelphia, Pa. 


Hermann Tho- 


Charles F. Carpenter, 
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IMPROVING MOTOR-DRIVEN INSTALLATIONS. 

Genuine opportunities for the establishment of econo- 
mies may be found in many factory installations driven by 
electric motors placed in service in the earlier days of 
power-plant development and distribution, A survey of the 
power requirements of different departments in manufac- 
turing establishments which have undergone a healthy 


growth in the past five or ten years will disclose much that 


is suggestive to the engineer. Under the usual conditions 


the electric-motor drive is figured with more or less care for 
the initial machinery layout, subsequent demands being 
satisfied by adding new motors from time to time as the 
number, location and size of machinery units change. The 
result is that, in too many instances, the original motors are 
left in service without much regard to their later load con- 
ditions. l 

A survey of a representative shop showed that it would 
lie advantageous to replace the existing direct-current 
motors by three-phase induction motors, thus completely 
standardizing the motive power, and equipping all motors 
of the same size with the same pulley diameters, the speeds 
being the same in all such cases. Jt was found that the ex- 
isting motors were underloaded. A _ twenty-horsepower 
motor was driving by shafting and belting an equipment of 
planers, lathes and saws having an average load of only 
7.2 horsepower. The rearrangement desirable was to belt 
three-horsepower motors to a bench saw and to a band saw, 
with a five-horsepower motor for the planer drive, including 
a countershaft driving four lathes. With this arrangement 
usually but one motor would be in use at a time and the 
average load would not exceed two horsepower. Substantial 
savings In power were indicated bythe brief investigation 
made, which also showed the advisability of replacing steam- 
driven air compressors by motor-operated outfits, and the in- 
stallation of a compressor and reeeiving tank sufficient to 
enable six drills to be simultaneously operated, the receiver 
supplying air for occasional demands of short duration. 
The shop was equipped with about twenty air drills of 0.5 
and 0.75-inch diameter, and some were hardly used at all, 
others being used for a few moments of the day only. The 
tests showed that a compressor having a capacity of about 
180 cubie feet per minute, belt-driven by a thirty-five-horse- 


power motor, with automatie governor starting and stopping 
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it according to the tank conditions, would enable the estab- 
lishment to do away with its wasteful steam-driven equip- 
ment which ran constantly. Throughout the shop as a whole, 
a number of forty-horsepower motors could be replaced by 
twenty-five and thirty-five-horsepower units, and the change 
‘was effected by running a temporary feeder to each depart- 
ment undergoing the transfer of motive power, without the 
least interruption of production conditions. In the pattern 
shop alone a continuous saving of four kilowatts was indi- 
cated by the use of two small motors with a combined rating 
, of eight horsepower instead of an existing motor of twenty- 
horsepower rating. 


THE NEW INVENTIONS OF TESLA. 

The address made by Dr. Nikola Tesla before the New 
York Section of the National Electric Light Association 
this week, and reported upon other pages of this issue, is 
one which will attract great attention on account of the 
startling statements which were made by the speaker. Mr. 
Tesla has been working upon the inventions now announced 
for a number of years, and while it. is impossible to esti- 
mate their importance until further details are made known, 
the claims made for transmitting energy and speech to 
great distances point to an epoch-making discovery. 

The experiments made by Dr. Tesla upon high-fre- 
quency and high-potential currents about twenty years 
ago were most illuminating and opened a field of vast pos- 
sibilities to both the scientist and the engineer—a field which 
is still being explored. His other discoveries have attracted 
considerable attention, and this latest announcement bids 
fair to prove the most important of all. 

Aside from his work on electrical oscillations, Dr. 
Tesla has invented and constructed a prime mover for which 
remarkable results are claimed. This engine is said to 
deliver ten horsepower for each pound of weight, a ratio 
which will mean revolution in the fields of the automobile 
and the flying machine. 

The scientific and technical world will eagerly await 
the further demonstration of all these possibilities, for their 
practical realization will mean a most important step for- 
ward in electrical and mechanical engineering. 


SECRET WIRELESS TELEGRAPHY. 

Interference in wireless messages has been sought for 
mainly by selective apparatus and tuning to adjust the send- 
ing and receiving apparatus for the same particular wave- 
length. While this method serves to eliminate considerable 
interference, it is powerless to prevent eavesdropping, since 
any one possessing a receiving apparatus can adjust it until 
it is also properly tuned, and intercept any message which 
is of sufficient strength to be appreciable. 

Directive apparatus for both sending and receiving as- 
sists in decreasing interference and increasing privacy, since 
the possibility of eavesdropping is restricted to a particular 
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zone. Its value is, however, mainly in reducing interference, 
and in strengthening the signals in the chosen direction, since 
secrecy which is only partial fails utterly of its purpose. 
Entire secrecy seems possible at present only by using a 
private code of signals or sending a message in cipher, as is 
common in wire telegraphy. An ingenious method of apply- 
ing a cipher code and combining it with automatic sending 
and receiving apparatus has been invented by an officer of 
the Norwegian Navy, Captain Hovland, and was described 
The principle of the 
Since 


in a paper recently read at Berlin. 
mechanism used is mentioned elsewhere in this issue. 
a keyboard of ordinary letters is operated in sending and the 
message is printed in ordinary letters when received, opera- 
tion is extemely simple, and the translation into cipher and 
back is entirely automatic. Great possibilities seem ahead 
of such a system, and demonstrations of its practical work- 
ing will be awaited with interest in this country. 


DESIGNING HYDROELECTRIC PLANTS FOR ECO- 
NOMICAL SERVICE. 


The uncertainties which surround many hydroelectric 
undertakings in comparison with the cut-and-dried develop- 
ment common to steam-plant practice are at once an inspira- 
tion and a curse to the designing engineer. Much that is 
Picturesque and encouraging to the electrical industry is 
associated with the production and transmission of power 
from water falls, and for this reason even commonplace 
developments of streams are full of interest and suggestion. 
Under modern methods of engineering design and super- 
vision, however, two fundamental objects may be seen in the 
exploitation of water power by responsible interests—the 
reduction of the investment to the lowest possible terms 
consistent with reliable service, and the establishment of a 
plant which shall be capable of operation for long periods 
with a highly efficient use of water and by a force of em- 
ployees almost ridiculously small in comparison with the 
number of men needed in a steam plant of the same ca- 
pacity. 

Examination of hydroelectric plants of recent construc- 
tion shows that economical operation is receiving much more 
attention than in the earlier days of such developments. 
The conservation of flowage is investigated with great care 
in most of these enterprises, since money once expended 
upon a hydrolectriec development is absolutely and ir- 
retrievably gone into works so permanent in character that 
only the most powerful financial resources can afford to 
correct the mistakes of early promoters, and then only ip 
the face of an unusually favorable market for power. Min- 
imum first cost is of supreme importance, and the saving 
of money by utilizing a portion of the dam in low-head de- 
velopments as a part of the power-house wall, or by turning 
the abutments to similar account is becoming more and 


more common. The use of short and straight penstocks, 
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the retention of old dam structures so far as practicable 
where established water powers are remodelled for electric 
generation, the installation of short draft tubes and minimiz- 
ing of waste space in the power house are all receiving careful 
attention. The flexibility of electrical generation and trans- 
mission permit economies in design which would be impos- 
sible in developing a water power for mechanical service 
at the site only. In some cases where old mechanical water- 
power developments have been remodeled for electrical trans- 
mission, it has been found less expensive and practically as 
reliable to retain one or more of the old wheel sites, locat- 
ing the corresponding generators close to the wheels and 
operating them from a central switchboard controlling the 
entire plant. Such units are almost always of relatively 
small capacity, but they are useful in handling light loads, 
and the sacrifice of efficiency due to the use of an old or 
small turbine may not be a serious matter if the amount of 
power developed at the unit is relatively inconsiderable in 
proportion to the capacity of the main units. 

Economy of operation is also being sought by installing 

motor-driven exciters in addition to exciters directly oper- 
ated by water power, the former being more efficient than. 
the latter through sharing in the improved efficiency of the 
main wheels and generators, particularly at fractional loads. 
Particular attention is being paid to draft-tube curvature 
and to the shape of intake canals and forebays, since any 
losses on either side of the wheels, through water friction, 
reduce the amount of power which can be produced with a 
given expenditure of water. The time has passed when 
water power can be considered as costing nothing from 
what might be called the raw-material standpoint. Other 
economies in operation are being secured by designing the 
turbine and generator rooms for the most convenient inspec- 
tion of machinery in operation, with the location of the con- 
trolling switchboard at a point where the operation of gover- 
nors can be seen, and with the provision of mechanical 
methods, preferably motor-driven, of raising racks and head 
gates. The larger plants find an electric crane invaluable 
in reducing the cost of installation, if the equipment is as- 
sembled early enough, and at least a hand-operated crane 
is essential to good service even in plants of very moderate 
S1Z¢. 

The problem of direct or remote switchboard control 
must be settled upon the basis of local conditions, but in 
general it is safe to say that unless a plant 1s of large size 
and serves a load of great responsibility, the simplicity of 


direct control has much in its favor from the point of view 


of annual cost of operation. The question of station heat- 


ing is one which deserves more consideration, and it appears 
that there is room for a wider use of electricity in this con- 
nection, possibly in the way of arranging for the heat dis- 
sipated in the field rheostats to be utilized on the switch- 
board gallery; or, if air-blast transformers are employed, 
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by turning the discharge to acconnt instead of employing a 
coal-fired plant. In large grain elevators electric heating 
of office and weighing sections has lately come into much 
favor, and it seems probable that a saving could be effected 
in hydroelectric plants if the whole question were consid- 
ered more thoroughly. With modern direct-connected 
units well arranged, one or two men per shift can handle 
an installation rated at many thousand kilowatts, and the 
relation between the mechanical arrangement of hydroelec- 
tric stations and the annual labor cost is found to be re- 
markably close. 

The efficiency of large steam turbines makes it necessary 
to push economies of design and operation to the limit in 
order for transmitted water ‘power to compete on even 
terms with coal in a modern power market, especially when 
the transmission is over a long line. 


SMOKE NO CRITERION OF INDUSTRY. 

Despite the marked improvement that has taken place 
in boiler-furnace design and operation in the last score of 
years, there is still manifested in many quarters a tendency 
to regard the belching of dense, black smoke from chimneys 
as an evidence of great industrial activity. This is shown 
by the prominence given to smoking stacks in many per- 
spective views of large industrial establishments. It is only 
too painfully evident that frequently such views are not 
photographie reproductions of the actual premises and, if 
they are, that they have been retouched to improve appear- 
ances. The sad thing is that in the retouching the artists (?) 
have generally made the chimneys worse offenders of anti- 
smoke laws than they actually are, for fear, no doubt, that 
a smokeless stack would be considered as a sign of an idle 
plant. It is high time that progressive manufacturers stop 
this apparent manifestation of a poorly conducted plant. 

Another instance of serious misconception of this mat- 
ter recently came to our notice. A booming city in the 
Southwest, in order to encourage the location of factories 
in its midst, adopted the slogan: ‘‘ We’re for smoke.” Even 
though this may have been meant in the figurative sense, 
a more unfortunate choice could probably not have been 
made. Smoke is by no means a criterion of industrial activ- 
ity. It is an evidence of poor equipment or careless opera- 
tion and a mark of contempt for the rights of others. In 
a warm climate it is particularly objectionable. Moreover, 
in a section of the country like the Southwest, where little 
or no exhaust steam is needed for heating in winter, there 
is scarcely any reason for the installation of an isolated 
power plant in a factory. In any up-to-date establishment 
the machinery is bound to be electrically driven and there- 
fore central-station power service is peculiarly fitted for . 
keeping the investment cost of new factories to a minimum. 
The city in question should therefore adopt a new slogan 
and encourage the establishment of electrically driven fac- 
tories for which no chimneys at all need be provided. 
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N. E. L. A. CONVENTION NEWS. 


1912 CONVENTION TO BE AT SEATTLE. 


The Executive Committee of the Na- 
tional Electrice Light Association held 
on May 11, at New York, a final meet- 
ing before the coming convention. The 
report of the secretary showed a flour- 
ishing state of affairs. Over 1,800 new 
members were admitted since the last 
meeting, about two months ago, a net 
gain of over 1,600. The Association 
has about $40,000 in cash and securi- 
ties and no outstanding debt. The 
membership at the present time has 
reached 8,100. 

The special committee, of which Vice- 
President John F. Gilchrist is chairman, 
reported on its trip to the Pacifice Coast 
to inspect the various cities and their 
facilities with regard to the proposed 
convention of 1912, and after hearing 
and discussing the report of the com- 
mittee it was unanimously decided to 
hold the next convention at Seattle, 
probably about the beginning of June. 
It was stated that there is keen interest 
in the subject on the Pacific Coast and 
that the trip will undoubtedly result in 
a large increase in membership in that 
section and a deeper interest in the 
work of the Association. 

E. J. Allegaert, on behalf of the Com- 
mittee on Uniform Accounting, sub- 
mitted a report in favor of a system 
of interchange of accounts among the 
member companies and the adoption of 
a standard set of forms adapted to the 
Association’s Standard Classification of 
Accounts to be distributed to the mem- 
bers, and the advocacy of the adoption 
of the standard classification by public- 
service commissions that have not vet 
acted upon such a matter and where 
and when new public-service commis- 
sions are created. 

With regard to the coming conven- 
tion, it was stated that although the 
convention was three weeks off, the reg- 
istration had already reached about 
1,750, whieh would indicate an actual 
attendance of at least 3,900 to 4,000. 
Additional faeilities for the meeting 
have been secured in the Engineering 
Building. On the ground floor the in- 
genious idea has been adopted of sup- 
plementing the foyer by inclosing the 
large driveway around the building, so 
thar the members can sit and lounge in 
the open air. The three largest mect- 
ing rooms will be devoted to the regu- 
lar sessions and on the floor above an- 
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other meeting room has been appropri- 
ated as headquarters for the New Eng- 
land Section, the Eastern New York 
Section, the Pennsylvania Section, the 
Sons of Jove and any other affiliated 
or auxiliary body applying for such ac- 
commodations. The Exhibition Commit- 
tee will also have its headquarters on 
this floor, as will the Subcommittee on 
Theaters, which will distribute the tiek- 
ets for the three theaters which have 
heen engaged for Thursday evening ef 
convention week. 

The public-policy meeting is to be 
held on Wednesday evening, May 31, at 
the New Theater, when Secretary Nagel 
will represent President Taft and de- 
liver an address. The report will be 
presented by Past-President Samuel In- 
sull of Chicago. This will also be a not- 
able musical affair, as the fine orches- 
tra of the New Theater and Dr. Elhott 
Schenck have been retained to per- 
form a selection of the notable musi- 
cal successes of the season. 

It may be noted incidentally that in- 
stead of the proposed morning concert 


for the ladies, a performance is to be 


given during the week of the beautiful 
play ‘‘Pomander Walk,” by a cast 
made up entirely of children. 

The baseball game will take place on 
Wednesday afternoon at the baseball 
grounds in Brooklyn; the competing 
teams will be those of the Brooklyn 
and Philadelphia companies. 

eo 
Rates in Toledo, Ohio. 

The Toledo Railways & Light Com- 
pany, reiterating its statement that it 
would not accept the terms of the new 
ordinance passed by the Toledo City 
Council, reducing the eleetrie lighting 
rates from nine cents to seven cents 
and the minimum monthly charge from 
one dollar to fifty cents, has sent to all 
its customers a new schedule which it 
alleges comphes with the provisions of 
the ordinance, exeept as to the method 
of making charges. | 

The company offers a rate of eight 
cents to all lighting customers agree- 
ing to use not less than twenty kilo- 
Watt-hours per month. 
rate of 


It also offers a 
cents per month for 
each room (minimum, thirty cents) as 
a readiness-to-serve charge, plus a met- 
er rate of eight cents per kilowatt- 
hour for the first ten kilowatt-hours 
(minimum, fifty cents) and six cents 
per kilowatt-hour in excess of that 
amount. Under either seheme a dis- 
count of one cent per kilowatt-hour 


ten 


WC. H, 
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is offered for payment of accounts with- 
in ten days. 

The City Solicitor regards this as 
an evasion of the ordinance and will 
institute injunction proceedings to com- 
pel comphance. 

The City Council has appropriated 
$8,000 to secure the services of an ex- 
pert to determine the physical value 
of the company’s property. 

Bills which have been introduced in 
the Legislature to enable the city to 
own and operate street-car lines and 
to issue bonds for their construction, 
have been defeated. 


—eo 


Annual Meeting of American Institute 
of Electrical Engineers—Election 
of Officers. | 

The annual meeting of the American 
Institute of Electrical Engineers was 
held in the Auditoriam of the Engi- 
neering Societies Building, New York 
City, on Tuesday evening, May 16. The 
Board of Directors presented its report 
for the fiscal year ending April 30, 
1911. The report included a detailed 
statement of the financial status of the 
Institute and gave a summary of the 
work accomplished by all the standing 
and special committees during the year. 
The result of the membership vote for 
officers was announced as follows: 

President, Gano Dunn, Ampere, N. J. 

Vice-Presidents, D. B. Rushmore, 
Schenectady, N. Y.; C. W. Stone, Sche- 
nectady, N. Y.; W. G. Carlton, New 
York, N. Y. 

Managers, F. S. Hunting, Fort 
Wayne, Ind.; Farley Osgood, Newark, 
N. J.; N. W. Storer, Pittsburg, Pa.; W. 
S. Lee, Charlotte, N. C. 

Treasurer, George A. Hamilton. 

Secretary, Ralph W. Pope. 

The main feature of the program for 
the evening consisted of the ceremonies 
in connection with the presentation of 
the Edison Medal to Frank J. Sprague. 

——eo 
Electrical Papers at Foundrymen’s 
Convention. 

Among the papers to be presented at 
the convention of the American Foun- 
drymen’s Association in Pittsburg, 
May 23 to 26, are the following: ‘‘The 
Practicability of the Induction Furnace 
for the Making of Steel Castings,” bY 
Von Baur; “The Electrie Fur- 
nace for Steel Castings,” by P. Her- 
oult; ‘Electrice Motor Drive for Foun- 
dries,” by Brent Wiley ; “The Applica- 
tion of Lifting Magnets for Foundry 
Work,” by H. F. Stratton. 
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Gano Dunn. 

The career of Gano Dunn presents a 
study of determined and conscientious 
effort. A clear-headed and active stu- 
dent, and a tireless worker, he has im- 
proved his opportunities so that in a 
comparatively brief span of time he 
has become chief engineer and an officer 
in one of our leading electrical manu- 
factories. And it is not only as an 
engineer and a business man that Mr. 
Dunn has been eminently successful. 
Gifted with a delightful personality 
and an earnest desire to work in behalf 
of his fellow engineers, he has been en- 
trusted with important com- 
mittee work and rendered 
such excellent service in 
the various engineering and 
technical organizations with 
which he has been connect- 
ed that he has now been 
made the recipient of a sig- 
nal honor—elected to the 
presidency of the American 
Institute of Electrical En- 
gineers. 

Gano Dunn was born in 
New York City in 1870. He 
graduated with the degree of 
Bachelor of Science from the 
College of the City of New 
York in 1889, and received 
the degree of Electrical En- 
gineer at Columbia Univer- 
sity in 1891. In 1897 the de- 
gree of Master of Science 
was conferred upon him by 
the College of the City of 
New York. During the six 
years of his college studies 
he was steadily employed as 
a Morse operator on the 
lines of the Western Union 
Telegraph Company. He 
entered the employ of the 
Crocker-Wheeler Company 
at Ampere, N. J., in 1891 to 
carry out experimental work. He soon 
became engineer, and is now chief en- 
gineer, vice-president and a director 
of this company. For many years he 
was actual or responsible designer of 
all the company’s types of alternating- 
current and direct-current motors, gen- 
erators, transformers and other electri- 
cal apparatus, and he has solved power 
application and distribution problems 
in a large number of plants represent- 
ing each of the principal industries. 
He has been a constant attendant at 
the Institute meetings since 1886, be- 
coming an associate member in 1891 


Photo by The Misses Selby 
President-Elect, 
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and a full member in 1894. He was 
elected a manager in 1897 and again in 
1902, and was vice-president in 1900- 
1902 and 1905-1907. He has been 
twice president of the New York Elec- 
trical Society and has contributed 
many valuable papers and reports upon 
various subjects. 

He assisted in organizing the Inter- 
national Electrical Congress, at St. 
Louis, in 1904, and was secretary of the 
Section on Electric Lighting and Dis- 
tribution. He has served on the Ameri- 
can Committee of the International 
Electrotechnical Commission, has been 


GANO DUNN, 


a member of a great many Institute 
committees, and his engineering trips 
abroad have given him a considerable 
acquaintance among electrical engi- 
neers in Great Britain, Germany, 
Switzerland, Italy and Sweden. He is 
a member of the Franklin Institute, 
the New York Academy of Sciences, 
the American Association for the Ad- 
vancement of Science, the Illuminating 
Engineering Society and the National 
Electric Light Association. 

Mr. Dunn has a host of friends who 
will wish him well in his coming ad- 


ministration. 
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Secret Wireless Telegraphy. 

A paper on secret wireless telegra- 
phy was recently read in the Urania, 
Berlin, by Captain Hovland, of the 
Norwegian Navy, who described his 
system of cipher language combined 
with the rapidity of ordinary trans- 
mission. A report on the subject 
states that the transmitting apparatus 
resembles a typewriter, and the letters 
are formed by depression of keys. A 
definite number of contacts is closed 
for each letter by the pressure of the 
key, and a number of current impulses 
proceeds from the contaets. The char- 
acteristic of the Hovland 
system consists, however, 
in the circumstance that 
the apparatus can be disar- 
ranged by means of a special 
cryptographie contrivance, 
which is composed of several 
cipher disks, and which per- 
mits, as in the case of the 
secret lock of a safe, of a 
large number of cipher com- 
binations. The disarrange- 
ment of the apparatus leads 
to the dispatch, not of the 
current impulses which actu- 
ally correspond with the in- 
dividual letters, but of other 
definite impulses according 
to the combination which 
may be chosen. It is, of 
course, necessary for the re- 
ceiving station to set its 
cryptographie contrivance 
according to the same com- 
bination, and the current im- 
pulses received are then 
transformed automatically 
again into those which cor- 
respond with original letters. 
Foreign stations can inter- 
cept the messages, but are 
unable to read them. Even 
stations equipped with the 
Hovland apparatus are only able to 
decipher the messages if they are aware 
of the combination used or can find it 
out by trials, but this is declared to be 
practically impossible owing to the ex- 
istence of 720 possible combinations. 
The letters in the case of the latest 
apparatus are at once printed in type 
on paper strip. The system is to be 
introduced in the Norwegian Navy.— 
Electrical Review (London). 

— ep 

The next Congress of the Internatiom- 
al Association of Refrigeration will be 
held in Chicago, Ill., in 1913. 
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Presentation of Medal to Professor 
Arrhenius, 

The Chicago Section of the Ameri- 
can Chemical Society gave on May 12 a 
reception and dinner upon the occasion 
of the presentation of the first Willard 
Gibbs medal. The recipient of this 
medal was Svante Arrhenius, who first 
postulated the electrolytic theory of 
dissociation, as it is known at present. 
About 300 were present, many of the 
members bringing their wives. 

Opening the address which followed 
the banquet, Harry Pratt Judson, pres- 
ident of the University of Chicago, 
spoke on ‘‘The International Bonds of 
Science,’’ laying especial stress on the 
universal language of science and its 
tendency to bring all the peoples of the 
earth together. He mentioned the pres- 
ent event as a testimony of the tenden- 
ey toward closer union through scien- 
tific bonds and especially spoke of Pro- 
fessor Arrhenius as a citizen of the 
‘world of science.’’ 

S. T. Mather, chairman of the Chi- 
cago Section, outlined the life of the 
society and gave some ‘idea of the 


means taken of choosing: ‘the tecipient- 


of the Willard Gibbs médal. ! 

In presenting the medat;. ‘Prof. Alex- 
ander Smith, president of ‘the society, 
spoke of the life of Doctor Afrhegius, 
dividing it into two periods, (that. be- 
fore the presentation of his thesis con- 
taining the theory of electrolytic dis- 
sociation, and that after. 
year following the presentation of his 
paper, he published several other pa- 
pers on the influence of the sun and 
moon on the earth’s atmosphere. He 
wrote a number of books and contrib- 
uted many valuable papers to astron- 
omy and other branches of science. For 
these and other works of science the 
Nobel prize and many other honors 
have been awarded him. 

His paper of 1884 was the first to 
present the theory of electrolytic dis- 
sociation, a theory which was not read- 
ily accepted, and was looked upon as a 
sort of heresy to science. On the inter- 
vention of Professor Ostwald, Arrhen- 
ius was later given the standing of a 
professor, and ‘a paper read after that 
time elaborated the theory and earried 
more weight. After the collaboration 
of Ostwald, many more confirmations 
came until the theory gained general 
acceptance. 

On formally presenting the medal to 
Professor Arrhenius, Professor Smith 
spoke of him as ranking with Gibbs and 


creased steadily and rapidly. 
In 1888, the | 
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Faraday and said that the Chicago sec- 
tion was deeply honored to have him 
at its meeting. 

After a brief speech of acceptance, 
Professor Arrhenius spoke on ‘‘Electro- 
lytic Dissociation.’’ 

e a 
Financing Public Utilities. 

Speaking on this subject at the May 
10 meeting of the Chicago Electric 
Club, R. J. Graf, secretary and treas- 
urer of H. M. Byllesby & Company, in- 
terestingly described the development 
of the financial phase of publice utili- 
ties. Mr. Graf spoke of the difficulties 
that were encountered in the early 
days in obtaining sufficient capital to 
finance publie utilities, particularly 
central stations. It was necessary to 
go to European countries, in many 
cases, to secure a market for bonds 
and today England and Contiental Eu- 
rope contribute to a considerable ex- 
tent to the finances of public-utility 
companies. 

These conditions were contrasted to 
the conditions of today, electrical se- 
curities now being very easily market- 
ed. Explaining the cause of this di- 
rectly opposite attitude on. the part of 
investors Mr. Graf stated: that the per- 
manency of the business, aS ‘pvidenced 
by its present status contributed large- 
ly to the change. Also, the earnings 
of public utility companies have in- 
In this 
connection the speaker mentioned a 
station in a town of 23 000 inhabitants 
wW hich increased its net revenues 163 
per cent in ten years. The personnel 
of the men in the electrical industry 
has been another feature which has 
aided the value of publie utility securi- 
ties. ze 


In the course of his Perales Mr. 


Graf said that one of the chief influ- 
ences against the marketing of pub- 
lic-utility securities was competition 
and he emphatically stated that public 
utilities should be operated as monopo- 
lies. 

Harold Almert of H. M. Byllesby & 
Company, in the discussion recited an 
anecdote which emphasized the relative 
importance of the financial end of the 
business. He stated that public-utility 
securities were the best class on the 
market today. 

Albert Scheible asked what the atti- 
tude of the local public was when a 
company’s securities were sold to out- 
side investors. Mr. Graf said that only 
in a few cases did local investors buy 
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stock. Public-utility securities are 
handled by financial institutions, prin- 
cipally in the East, Which have their 
established clientele. Brief remarks 
were also made by O. B. Duncan and 
J. R. Cravath. 

The report of the treasurer which 
was read previous to the address of 
Mr. Graf showed the club to have a 
cash balance on hand amounting to 
$3,759.30. 


———_-~---o———— 


Boston Subway Development. 


An important addition to the exist- 
ing system of Boston subways will 
probably be built in the near future, if 
the Massachusetts Legislature acts fa- 
vorably upon a report recently submit- 
ted to it by the Railroad and Boston 
Transit Commissions, sitting as a joint 
board. Expert study of the respective 
merits of the subway authorized in 
1907 under the Charles River embank- 
ment, and of a new subway to be built 
under Boylston Street through the 
business center of the expanding Back 
Bay district, led the joint board to 
recommend the latter, and while the 
estimated cost of the line is about $1,- 
000,000 more than the river-bank con- 
struction would entail, there appears 
to be no doubt that the Boylston Street 
route will serve a much greater public 
and fit better into the subway develop- 
ment which has been systematically 
furthered in the space of the past few 
years. s 

There has recently been a conspicu- 
ous development of a commercial char- 
acter in the Back Bay district, with 
Boylston Street as its main artery. 
Residences once occupied by represen- 
tatives of the old-line Puritan families 
are giving place to high-class business 
houses, and in the Huntington Avenue 
district close by a great amusement and 
educational center is being formed. 
Some of the most noted street-lighting 
experiments thus far performed in this 
country have been carried on in this 
general area, and electricity is now to 
be called into service to furnish the 
district and its outlying suburbs with 
real rapid transit. With the approach- 
ing completion of the new Cambridge 
subway and the probable authorization 
of the Boylston Street tube, the north 
and south lines of travel in Boston will 
lose their monopoly of fast transit fa- 
cilities, and the symmetrical lines of 
electrical service will be effectively 
completed. 
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Isolated Plant for Hospital Service. 


In designing an isolated power plant 
cost is the dominating feature and 
too often initial cost determines the 
fate of the venture. The owner nat- 
urally offers a location which is the 
least valuable for other purposes, which 
should however, be convenient for re- 
ceiving fuel and disposing of refuse, 
centrally located and have ample room. 

The heat, light and power require- 
ments are predetermined or readily es- 


‘year. 


majority of plants, due in part to a 
light Sunday load. The peak has never 
reached forty kilowatts and is in the 
curve distributed over about three 
hours, and much lighter in summer than 
in winter. The best results from the 
engine and generator must be obtained 
considerably below full load and the 
human element enters into the selec- 
tion of the apparatus inversely in 
proportion to the size. In this instance 


Installation, Operation and Economy of the Plant of the Missouri Baptist Sanitarium. 


these of the engine. Tubular boilers 
were used with down-draft furnaces to 
meet the demands of the smoke or- 
dinance. The ratio of steam heating 
surface to boiler heating surface is 
115 to 1. 

The Missouri Baptist Sanitarium 
comprises a group of four buildings 
situated on three acres of ground in 
the residence portion and near the busi- 
ness district of St. Louis, and with ac- 


Bich IRNI, 


GROUP OF HOSPITAL BUILDINGS SHOWING LOCATION OF POWER PLANT. 


‘timated, and, assuming that the elec- 
‘tric system of transmission for light and 
power are preferable, the type of prime 
‘mover must be determined. 

Producer-gas engines are coming, but 
‘unfortunately auxiliary apparatus, and 
"in particular devices for utilizing waste 
‘heat, have not kept pace with the en- 
‘gine improvements and cost demands 
‘that the waste heat be utilized. 

Steam is usually selected and the 
size and type of apparatus chosen has 
‘many governing features. The load 
‘curve shown is from the plant out- 
lined below and an average for one 
The load factor is less than the 


the single-valve, high-speed, non-con- 
densing engine was used, having ample 
cylinder capacity which permits of con- 
siderable variation in steam pressure 
and a relatively high back pressure 
without materially effecting the speed, 
allowing a safe margin for elevator 
loads during peak periods. The gen- 
erator 1s compound wound for thirty- 
five degree rise in temperature, direct 
connected to the engine. The ratio 
of the connected load to the generator 
capacity is 2 to 1. 

Boiler capacity was in this case de- 
termined by the steam heating require- 
ments which were considerably above 


commodations for one hundred and fifty 
patients. New buildings are contem- 
plated which will double its capacity. 

The demands of an institution of 
this character are exacting inasmuch 
as patients are received at all hours, 
operations are performed and medical 
attention given whenever necessary and 
require the use of steam, at both high 
and low pressure, hot water, light and 
power. To meet the requirements an 
isolated plant was designed and in- 
stalled under the supervision of the 
Dixon-Smith Engineering Company, 
consulting engineers of St. Louis, hav- 
ing sufficient capacity to meet the de- 
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mands of the present institution to- 
gether with those of the contemplated 
improvements. 

Prior to 1904, light and power were 
purchased from a central station and 
steam heat was furnished from two 
boilers located in the basement of the 
main building. During the year 1905 
a small generator and engine were add- 
ed which furnished a portion of the nec- 
essary light, with results so encourag- 
ing that a complete new plant was de- 
signed and completed during 1909. 

Ventilation of the main buildings is 

accomplished by means of a pressure 
blower direct connected to a fifteen- 
horsepower variable-speed motor which 
is capable of delivering from six to ten 
ehanges of air per hour as desired. 
Each room is provided with a hand- 
regulated register for admitting fresh 
air and an escape vent to the roof 
for foul air. The temperature of the 
incoming air is raised as desired during 
the cold weather by means of heating 
and tempering coils situated between 
the blower and fresh air intake in the 
basement with space allowed for an 
air washer to be installed at a later 
time. Exhaust steam is used in these 
coils which are divided into eight sec- 
tions and the temperature regulated 
by cutting in or out of service the nec- 
essary number of coils. A vacuum 
system is used in connection with the 
heating system and all valves are hand 
controlled and the results are good. 
The smaller buildings, corridors and 
halls are heated by direct radiation 
using exhaust steam. 


Tee in comparatively large quantities | 


is required and a refrigeration plant 
has been designed for this purpose, 
which will be located in the basement 
of the main building. The compressor 
and pumps will be motor driven and 
the plant will supply eight fifty-pound 
cakes of ice each day together with 
furnishing refrigeration for storage 
boxes for meat, vegetables, milk, ete., 
and small refrigerators for the diet 
kitchens. Water for drinking pur- 
poses will be cooled and pumped 
throughout the buildings. 

The laundry, located directly over 
the power plant, furmishes clean linen 
for the institution and patients and all 
equipment is electrically operated giv- 
ing employment to stx people. 

Live steam is supphed to the culi- 
nary departinent, laundry and the ster- 
alizers, while hot water in large’ quan- 
tities is used in all departments. 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


Direct current was selected for pow- 
er and light, the three-wire 230-115- 
volt system in use permitting the 
use of the original electrical equip- 


ment. The present connected load 
consists of 540 = sixteen-candlepower 
lamps, motors, totaling forty-seven 


horsepower, operating elevator, blower, 
pumps, laundry machinery, ete., togeth- 
er with electric fans, irons and miscel- 
laneous devices which in all gives a 
power and light load of sixty-eight kilo- 
watts. 

The power plant is a part of the main 
group of buildings, thus avoiding the 
dust and noise incident thereto, and 
is in a building designed for this pur- 
pose, together with the laundry which 
is located on the second floor. <A tun- 


Load Diagram 
Missouri Baptist Sanitarium 
SAINT LouIS 


DIXON. SMITH ENGINEERING COMPANY 
CORSULTING EmengEas 
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each sixty-six by sixteen O’Brein down- 
draft tubular boilers operating at 125 
pounds working pressure. The boiler- 
feed pumps, water heater and auto- 
matic reducing valve for the heating 
system are located in this room which 
has a space in front of the boilers par- 
titioned off for storing coal. The down- 
draft attachment to the boilers has 
proved of great advantage in prevent- 
ing smoke, and permits rubbish to be 
disposed of. The water heater has a 
capacity for heating 900 gallons of wat- 
er per hour to a temperature of 180 
degrees and is often taxed to its full 
capacity utilizing considerable of the 
exhaust steam during the winter 
months. Live steam is admitted to this 
heater through an automatice pressure- 


Total Connected Load 


LOAD CURVE OF MISSOURI BAPTIST SANITARIUM PLANT. 


nel connects the engine room with the 
basement of the main building and 
serves as a passage as well as a duct 
for carrying pipes and wires. 

The engine room is twenty-three by 
twenty-eight feet and contains two ten 
by eleven-inch single-valve Harrisburg 
engines, each direct connected to a Gen- 
eral Electric thirty-five-kilowatt three- 
Wire 125-250-volt generator, a switch- 
hoard and feed-water heater. The 
switchboard is of black marble eontain- 
ing two generator panels, and one dis- 
tributing panel with all instruments 
finished in black. A Cochrane open re- 
velver-type feed-water heater is used 
in connection with the heating system, 
with the piping arranged so that it may 
be cut out of service for cleaning or 
repairing. 

Two boilers are located in the ad- 
joining room, separated from the en- 
gine room by a brick wall. These are 


reducing valve when the back pressure 
on the exhaust-steam pressure falls be- 
low one-half pound. 

All of the equipment was purchased 
with the view of economical operation 
together with simplicity and automatic 
devices were avoided unless absolutely 
necessary. The operation of the plant 
is under the control of a chief engineer 
who with two assistants comprise the 
entire crew. 

Power is furnished twenty-four hours. 
each day, and the demands are imper- 
ative. The equipment is in duplicate, 
and service has not been interrupted 
since starting the plant, more than two 
years ago. 

This plant affords an excellent ex- 
ample of the economy of an isolated 
plant, where exhaust steam can be util- 
ized to advantage. The records of the 
treasurer for the fiscal years of 1904 
when all hght and power were pur- 
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chased and 1910 when heat, light and 
power were furnished by the plant show 
the following significant comparative 


results: 
1904. 1910. 

POWeP 465540 ri rote ee Sa $ 815.68 
FARE oori vids veda e es 1,886.17 
Coal and labor.............. 3,253.24 $3,695.18 
Supplies, extensions, repairs, l 

ete Creer ddira ana e ee a a omitted 616.68 
OT E EA $5,955.09 $4,308.86 

$1,646.33 


In addition to the above saving, the 


light, power and heating equipment has 
Increase 


been increased as follows: 


Doaron Beane 


in connected lighting load 1904 to 1910, 
fifty-four per cent; increase in connec- 
ted power load 1904 to 1910, ninety-two 
per cent; increase in connected heat- 
ing load 1904 to 1910, twenty-two per 
cent. | 

The comparative cost of light and 
power for the two years of 1910 and 


1904 1s as follows: 
$4,308.86 


Cost of operation, 1910...............0-5 
Interest and depreciation. ............... 650.00 


Total cost of output, 1910.............. $4,958.86 
Cost of fuel, 1904. joc. e245 ed eke ad ews $3,253.24 
Cost of light and power only, 1910...... oe 


Electrical energy used, 1910....105.952 Kw. H. P. 
Cost per K. W. H., 1910............2-5. .0159 
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Program of National District Heating 


Association Convention. 


At the third annual convention of the 


National District Heating Association, 
to be held in Pittsburg, Pa., June 6, 7 
and 8, the following papers will be pre- 
sented ‘‘Investigation on the Trans- 
mission of Heat Through Radiating Sur- 
faces,” by John R. Alen; ‘Heating 
Franchises,” by A. C. Gillham; ‘‘Re- 
sults of Measuring Station Load by Ven- 
turi and General Electric Meters,’’ by 


y 


PLAN OF POWER PLANT. 


F. C. Chambers; ‘‘The Heating and 
Ventilating Equipments of the City In- 
vesting Building, New York City,’’ by 
J. B. Holbrook; ‘‘The Preparation of a 
Rational Rate System,’’ by R. D. De 
Wolf; ‘“Superheated Steam,” by W. E. 
Dowd, Jr.; ‘‘Handling Customers,’’ by 
George W. Wright; ‘‘Best Systems of 
Radiation for Economy and Steam Con- 
sumption When Fed from a District 
Heating Station,’’ by Walter J. Kline; 
‘*Best ‘Systems for Hot Water,” by A. 
C. Rogers. There will be reports by 
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the Committees on Data and on Radia- 
tion. 

Trips to steel mills and to the West- 
inghouse Works, a reception, a smoker 
and a theater party have been arranged. 

The sessions and exhibits will be in 
the banquet hall of the Fort Pitt Hotel. 

—_—_—_»-e—____— 
British Association Meeting. 

The eighty-first annual meeting of 
the British Association for the Ad- 
vancement of Science will be held at 


O 


EOE 


BOILER 


To 


* - 
-e 


<> ae 


As ’ 


Portsmouth, England, August 30 to 
September 6, under the presidency of 
Sir William Ramsay. 
— eoo 
Water Power in Iceland. 

Two English experts have recently 
visited Iceland in order to survey the 
large Dettifoss Fall, on the River [okul- 
sa, which is calculated to have a ca- 
pacity of 60,000 horsepower. Another 
less known fall, the Vigaberg Fall, is 
estimated to have a capacity of 50,000 


horsepower. 
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NEW INVENTIONS BY TESLA. 


ADDRESS AT MEETING OF NEW YORK SEC- 
TION OF NATIONAL ELECTRIC LIGHT 
ASSOCIATION. 


The meeting of the New York sec- 
tion of the National Electric Light As- 
sociation was held at the Engineering 
Societies Building, New York City, on 
Monday evening, May 15, 1911. Chair- 
man Williams presided. The report of 
Mr. Thomas, chairman of the Member- 
ship Committee, showed that the pres- 
‘ent membership of the section is ap- 
proximately 1,300 and it is the aim of 
the committee to have the membership 
at least 1,500 by the time of the an- 
nua] convention of the association, be- 
ginning May 29. Chairman Williams 
then outlined the entertainment to be 
tendered by the Greater New York 
lighting companies on the occasion of 
the convention. 

T. C. Martin then introduced Nikola 
Tesla, preceding the introduction by a 
Statement that the membership of the 
N. E. L. A. on May 15 was over 8,100, 
a growth of over 5,000 in eighteen 
months. Mr. Martin referred to the 
‘occasion when Mr. Tesla gave a dem- 
-onstration of his earlier inventions at 
the time of the St. Louis Convention 
in 1893. 

Mr. Tesla said that some time ago 
he experienced the necessity of testing 
an invention he had perfected under 
conditions existing in a modern plant 
and he approached the officers of the 
New York Edison Company for facili- 
ties and received most cordial co-oper- 
ation, for which he was greatly in- 
‘debted. He introduced the subject by 
saying that the gift of invention and 
discovery is a great one, and that there 
is no enjoyment that he could picture 
in his mind so exquisite as the triumph 
which follows an original invention or 
discovery. But the world is not always 
ready to accept the dictum of the in- 
ventor, and doubters are plentiful, so 
that discoverers have often to swallow 
bitter pills, and he had received an 
ample share of bitterness as well as 
pleasure. 

He then referred to the fact that in 
1887 or 1888 he had brought out the 
rotating magnetic field. It was at 4 
time when the world was not yet pre- 
pared to receive the idea and he had 
to stand many attacks, and when his 
patents were fought he had a great 
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deal of trouble. Some went so far as 
to assert that he had never invented 
anything. 

Mr. Tesla alluded to the discoveries 
of Hertz which startled the world. He 
had tried to repeat the Hertz experi- 
ments, worked on them for two or 
three years and had to give them up. 
He called on Hertz and told him of his 
doubts. Since that time he has satis- 
fied himself that Hertz had seen true. 

' He mentioned the discovery . by 
Roentgen in 1895. He had investigated 
the wonderful phenomenon which 
Roentgen investigated, and after long 
search finally ascertained the true na- 
ture of the rays and published the 
results in a series of papers in the 
ELEcTRICAL Review, declaring we had 
to deal with a new matter which was 
never before studied, showing that the 
particles projected were smaller than 
atoms, that they were of various sizes, 
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chanical analog, and showed in slides 
experiments made in 1899 in which in- 
candescent lamps were lighted in this 
manner. He then exhibited other dia- 
grams of his wireless system and pro- 
duced a slide showing a lamp lighted 
by wireless energy. The lamp he de- 
elared could have been lighted if it 
had been placed at the antipodes. 
Dwelling on his wireless system in de- 
tail he said that it comprised five dis- 
tinct inventions. The first of these 
was his transformer. To Convey an 
idea of the wonderful effects which can 
be produced with that instrument a 
slide was produced illustrating an ex- 
periment performed very frequently in 
the years of 1892-96. Behind a screen 
was placed the primary of such a trans- 
former and before the screen a bulb 
of about fourteen inches in diameter 
and containing a drop of mercury. 
The experimenter holds the bulb in the 


TESLA TURBINE COUPLED TO FIFTY-KILOWATT WESTINGHOUSE GENERATOR. 


that they carried electrical charges 
and moved with great velocities. 

Mr. Tesla further said that in deal- 
ing with electrical matters, there is one 
branch to which he had devoted a large 
portion of his life, and it is proper he 
should speak on that subject. -He re- 
ferred to the wireless transmission of 
energy. The problem presented itself 
to him as follows: If we can transmit 
energy through a closed circuit, we 
should also be able to transmit it 
through a single wire, and return being 
effected through the medium. 

He exhibited diagrams illustrating 
the electrical scheme, as well as a me- 


air and the induction from the primary 
is so strong that it evaporates the mer- 
cury and produces an extremely pow- 
erful light. 
He next described his ‘‘magnifying 
transmitter’’ and showed several strik- 
ing experiments with the same on the 
screen. One slide showed the transmit- 
ter used by him in Colorado on an im- 
mensely large scale. Streamers were 
visible extending from the center of 
the coil and measuring fully forty feet, 
the width of the same being sixty-five 
feet. The discharge is so powerful that 
it goes through the open roof, being 
carried up by the heat produced. 
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He next showed another effect of 
such a magnifying transmitter with a 
large ball, thirty-nine inches in diam- 
eter, which was placed just a little 
above the building, the roof of which 
was removable. Several of these 
streamers could be followed a hundred 
feet into the air; from a distance it 
looked as if the building was on fire 
and the roar could be heard for ten 


miles. He remarked that this was one 


of the most difficult experiments be- 


cause of the great force it takes to 


reach the required density. 
Mr. Tesla then referred to his third 


invention called the ‘‘art of individ- 
ualization in which the nervous system 


of the human body was imitated in a 
crude way’’ (indicating diagram). 
“*T will not bother you with theories 
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with, are because the workers in that 
field are laboring under delusions— 
they are transmitting messages by 
Hertz waves, and in this way no 
secrecy is possible.’’ 

He then showed a picture of a ma- 
chine exhibited in 1898, to which he 
first applied this art of individualiza- 
tion. . 

After stating that his fourth inven- 
tion pertaining to the system was a pe- 
culiar receiver condensing the energy, 
he dwelt on his discovery of the sta- 
tionary waves which was the last and 
most important. Before he could trans- 
mit energy without wire economically 
he found it absolutely necessary to 
learn how this great body, the planet, 
behaved, how the current would pass 
through the same and what are its con- 


TWO TESLA TURBINES, OF 200-HORSEPOWER EACH, COUPLED TOGETHER BY TORSION 
SPRING. 


and details,’’ he said, ‘‘but can assure 
you that as long as the world exists, if 
all men were Faradays, they could 
mever invent a scheme which would 
permit as accurate a transmission of 
messages or quantities of energy to a 
distance through a wire as has been 
found practicable without wire by this 
method; for in a wire transmission the 
secrecy is only the result of isolation 
in space, while in the wireless we ‘get 
the benefit of combinations which are 
not practicable in a transmission 
through artificial channels. All the 
statements you read in the newspapers 
that wireless messages are interfered 


stants, capacity, self-induction and re- 
sistance. As he could not find oppor- 
tunity in the city for investigating he 
went to Colorado Springs and erected 
a laboratory for the purpose. Several 
views of the same were projected on 
the screen. One showed in the center 


of the building a coil fifty-one feet in’ 


diameter and many smaller ones with- 
in, which had been attuned to respond 
to higher harmonics. 

Another effect of the magnifying 
transmitter was next illustrated, show- 
ing a display with powerful streamers 
shooting out in all directions from & 
eoil, as well as a ball of. thirty-nine 
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inches in diameter placed on the top. 

Mr. Tesla then said: ‘‘I had not been 
in Colorado Springs but a few months 
when I made the most marvelous dis- 
covery I ever expect to make in my 
life. Before explaining it to you, let 
me say that I was not stirred at all 
by its practical value, though it was 
immense, but by its philosophical sig- 
nificance. You know that through ages 
past, man has always attempted to pro- 
ject in some way or other energy into 
space, but in all his attempts, no mat- 
ter what agent he employed, he was 
hampered by the inexorable law of na- 
ture which says that every effect di- 
minishes with the distance, generally 
as the square of the distance, and some- 
times more rapidly. Now, the discov- 
ery I have made upset all that has gone 
before, for there was a means of pro- 
jecting energy into space, absolutely 
without loss from any point of the 
globe to another, to the antipodes if 
desired. In fact, a force impressed 
at one point could be made to increase 
with the distance. I saw at once that 
distance was annihilated in all the three 
aspects; in the transmission of intel- 
ligence, in the transport of our bodies 


. and materials, and in the transmission 


of the energies necessary for our ex- 
istence. You can imagine how pro- 
foundly I was affected by this revela- 
tion. Technically, it meant that the 
earth, as a whole, had a certain period 
of vibration, and that by impressing 
electrical vibrations of the same period 
upon it, it could be thrown into oscil- 
lation of such nature that innumera- 
ble benefits could be derived from it. 
Let me tell you of but one application 
of the principle. Vessels could be 


equipped with simple devices enabling . 


them to sail across the Pacific along 
the shortest routes and the captain of 
each vessel could tell the distance, from 
a point of reference, within a few feet. 
We do not today know the exact diam- 
eter of the globe. Astronomers have 
been unable to determine it within a 
thousand feet. By this discovery 
without any kind of surveying instru- 
ment or even without going out of the 
room, an electrician can determine the 
diameter of the globe within four feet. 
Thousands of such problems, which are 
of immense practical importance, can 
be solved and I have often thought that 
annihilation of distance is the only 
means of bringing about a quick un- 
derstanding and universal peace be- 
tween nations. It will remain for the 


A. 
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future to decide whether I have seen 
truly or not. 

‘‘On my return from Colorado I com- 
pleted plans to demonstrate these prin- 
ciples on a larger and commercial 
scale, my laboraory in Colorado being 
only constructed for purposes of scien- 
tific demonstration. Here are some 
views of my plant on Long Island, 
erected in 1901. This plant is noth- 
ing but what I have called a mag- 
nified transmitter which, when com- 
pleted, will enable you to pick up any 
telephone and, without the slightest 
change in the stations, talk as clear- 
ly as though sitting on the other 
side of the table to any subscriber in 
the world. It will make no difference 
where he is located, and if desired the 
voice may be made to come out of the 
ground with such force that it could be 
heard for miles. The plant was put up 
originally for the purpose of serving 
as such a telephone exchange, but was 
to serve also for other important uses. 
To give you an idea of the magnitude 
of the effects, when you speak into the 
telephone there will be electrical en- 
ergy at the rate of one billion horse- 
power sending your voice across the 
globe, and not only this, but the plant 
will be so organized that hundreds of 
people can talk at the same time to 
any part of the world without the 
slightest interference. Of course, vou 
will have to take my word for it now, 
but I hope that I shall live to realize 
what I have begun. I will carry out 
my plans exactly as they were first 
made. 

‘My project was evidently far in ad- 
vance of the times. Its progress was re- 
tarded and I was compelled to devote 
myself for a time to other inventions 
which appealed more to practical men. 
After years of careful thinking, I found 
that what the world needed most, and 
would most readily accept, was an ef- 
ficient prime mover, a converter of heat 
into mechanical energy. This all the 
more as a new world is about to he 
explored, the world of waste. When 
you consider that in the manufacture 
of steel and iron in this country, some 
thirty million horsepower could be har- 
nessed and a proportionate income de- 
rived from that power, all of which is 
wasted today, you can see what. value 
a good convertor of thermal energy 
into mechanical energy would have. 

“But to conceive that a prime mover 
is valuable and to get up one, are two 
different things. After some thought I 
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finally came to the following argument: 
suppose a number of plates are moved 
through a fluid medium, the medium 
will, of course, be dragged along with 
the plates, and a certain frictional loss 
will be incurred. Inside the casing are 
arranged on a shaft a number of disks 
with openings and spokes and there are 
orifices of entrance on the sides to pro- 
duce a perfect balance, and the usual 
arrangement of outlets. This system of 
disks being rotated, the water or air is 
sucked into the channel, is taken hold 
of and moves in a logarithmic spiral 
with very nearly the velocity of the sys- 
tem. It was perfectly well known that 
a fluid would be dragged by rotating 
surfaces, but somehow nobody realized 
the conditions for economic working, 
nor has any one properly grasped the 
principles which could be applied to 
propulsion. So it happens again that it 
is my good fortune to come to the res- 
cue, and I have produced a highly eco- 
nomical way of compressing or pump- 
ing fluids.’’ Mr. Tesla then gave a prac- 
tical demonstration of the working of 
the principle in a model pump. 

‘‘This is one of the early forms of 
blower which I constructed’’ (referring 
to diagram). ‘‘That was constructed 
three years ago. It is a two-stage blower. 
Far more important than the pump 
blower or compressor is the turbine. 
Iere is a simple structure, a casing with 
two entrances, disks arranged on the 
shaft and outlets in the center for the 
escape. In this instance the power is 
applied to one of the openings and the 
fluid moves with decreasing velocity 
toward the center until its energy is ex- 
hausted and transferred to the shaft. 
If the theory is correct, 1 am able to 
take out the entire energy of steam in 
one single stage. In the present tur- 
bine, sixty-five per cent is the limit of 
efficiency; theoretically I should be able 
to get ninety-nine per cent of the total 
energy of the steam on the shaft in these 
turbines. These turbines are simple, 
they have a great torque, far better than 
Other turbines, and a machine will de- 
velop ten horsepower for every pound 
of weight. This principle can also be 
applied to the gas turbine.’’ 

Several slides showing two turbines 
coupled together were then projected 
on the screen and a new method of 
power measurement deseribed. Mr. 
Tesla then dwelt on the advantages of 
these machines and showed a number 
which were constructed and in opera- 
tion. They have no ducts, nezzles or 
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such complications which cause so much 
trouble, and besides the machines are 
perfectly reversible, working with the 
same efficiency back or forth, making a 
valuable machine for driving boats, lo- 
comotives, automobiles, ete. The accom- 
panying illustrations show two of these 
turbines. 

‘‘[n this new invention we have a 
beautiful solution of many mechanical 
problems. We have a prime mover 
which is reversible, ideally simple, of 
enormous torque, Incomparably greater 
than the turbine possesses, so I am look- 
ing for a revolution in mechanics from 
the application of this principle.” 

Owing to the lateness of the hour, the 
other papers which were to have been 
presented at the meeting were laid over 
until the next meeting. The members 
of the Section and their guests were 
then entertained by an interesting 
vaudeville performance. 

— ee 
Gas-Engine Plant in Japan. 

The Japanese Government has placed 
an order for the complete equipment of 
an electric power station for supplying 
electric railways. Mond gas producers 
will be installed in three units, 
each unit consisting of three gen- 
erators and a sulphate-of-ammonia 
recovery plant. The fuel to be used ìs 
of an inferior quality, containing nearly 
twenty per cent of ash. Most of the 
steam for the gas plant will be ob- 
tained from boilers heated by means of 
the exhaust from the engines. There 
will be four Nürnberg gas engines of 
the double-acting four-cycle type, each 
of 2,400 brake horsepower, with the cyl- 
inders arranged in tandem. The bed- 
frames will weigh fifty tons, and the 
erankshaft twenty tons. The alterna- 
tors will be direct-connected to 
the engines, and run in parallel, the 
frequency being twenty-five cycles. | 
The section of railway to be electrified 
is that between Tokyo and Yokohama. 
The power station will be situated near 
Yokohama, and there will be two sub- 
stations, with probably three later oD. 
The erection is to be completed, and the 
plant put into commercial service, with- 
in two years. 

— e 
A Long Teiephone Cable. 

The British Postoffice has decided to 
build a cable from Holyhead to Ire- 
land, 56 miles long. This will be the 
longest submarine telephone cable in 
the world. One eable containing three 
pairs of wires will be used. 
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ter west of the state capitol, somewhat 
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beyond the present limits of the city of 
Raleigh. The large building now 
known as the Administration Building 
was erected and the college was form- 
ally opened for students October 1, 


1889. 


BUILDING. 


building, which in design and arrange- 
ment is similar to a cotton mill; a large 
building for the agricultural depart- 
ment; a modern power house, supply- 
ing light, heat, and power to the entire 
college; and a new engineering build- 
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Tet Cause y 
i the machit- New Engineering Building at the North Since its opening the college has had ing, which will be put into service this 
working wt Carolina College of Agriculture a steady but healthy growth and, al- spring. 
or forth. me, and Mechanic Arts. though the state has dealt liberally The new building is intended to re- 
r driving ie. In 1887 the State of North Carolina with it of late years it has been con- lieve the pressure for space which has 
es, ete The» took advantage of the Morrill Act of siderably taxed to accommodate the greatly hampered the departments of 
show teo e. Congress, whereby the United States young men who are seeking a techni- electrical engineering, civil engineering 
gave to the State public lands for the cal education. At the present time the and chemistry. The number of young 
eR We h endowment of colleges, and established college buildings consist of the orig- men registered in these departments is 
EADY peie at Raleigh a college for instructing the inal administration building; two large nearly two hundred and has been in- 
-a piet youth of the State in the mechanic arts and four small dormitories, one of the creasmg at a rapid rate. The first two 
abeaily sy! departments, up to the present time, 
panil D have had rooms in the basement of the 
sona administration building, while the for- 
1 pabana * mer power house, a one-story brick 
| pritvipie building, has been used for a dynamo 
sof the ber’ laboratory. 
sme to hate > The new building is placed on Hills- 
siete horo Street, the main thoroughfare to 
. The ar: the college, about four hundred feet 
ee north of the new power house. About 
eee two hundred feet to the east stands the 
present textile building, and it is the 
ie purpose of the college, sometime in the 
in Japa future, to erect two other engineering 
eins buildings south of these two, making a 
a ee quadrangle with the power house not 
ge very far from the center. 
ae The new building is three stories 
a high, including the basement. It 1s of 
ai , NORTH FRONT AND EAST WING OF ENGINEERING BUILDING. red brick with buff brick pilasters and 
La cornice, with a belt of the same ma- 
eae and improved methods of agriculture. former having been completed last terial surrounding the building at the 
i I m Sufficient land for a college site and year; a hospital; a building for the hase of the pilasters. All of the build- 
pinz = farm was given by R. S. Pullen, the various shops; a foundry; Pullen Hall, ings of the college, with the exception 
ee location being about a mile and a quar- containing a large auditorium, the li- of the Agriculture Building, are of red 
brary, and the dining hall; a textile brick, so that the new building harmon- 
izes well with its surroundings. The 


floors in the new building are of re- 
inforeed concrete and all partitions are 
of brick or gypsum blocks. 

The site selected for the building lies 
somewhat below the level of Hillsboro 
Street. This brings the main floor of 
the building to the street level and 
gives a large high basement. excellently 
adapted for laboratory purposes and 
test rooms. 

As it is intended for this building to 
house, not onlv the two engineering de- 
partments mentioned, but also the de- 
partment of chemistry and the chemical 
division of the State Experiment Sta- 
tion, which is co-ordinated with the col- 
lege, the entire upper floor has been 
turned over for the work in chemistry. 
The main floor and basement are di- 
vided between the departments of elec- 
trical engineering and civil engineer- 
ing, the former taking the west end and 
the latter the east. 

The general plan of the building re- 
sembles somewhat the letter H, there 
being a main section joining together 
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two wings. The over-all dimensions are 
170 feet by 90 feet. The main seetion 
is 106 feet long by 56 feet wide. The 
wings are 90 feet long by 32 feet wide; 
thus each floor has a total of about 11,- 
000 square feet of space, half of this 
being in the main section and half in 
the wings; the total being about 33,000 
square feet. Each of the departments 
has the equivalent of one floor in space. 

The west end of the first floor and 
basement will be given up to instruc- 
tion in electrical engineering. To the 
right of the main entrance are a reci- 
tation room and a lecture room about 
21 by 25 feet and 25 by 23 feet, re- 
spectively. Across the corridor on the 


i Offic 


Recitation 


Room 
I| Drawing Room 


j = 


south side of the building are the de- 
partment library and offices. The west 
wing of the building on this floor is 
divided into two rooms, each 38 by 29 
feet. The one to the north will be 
used for drafting and designing; that 
to the south for electric and magnetic 
measurements and for standardizing 
instruments. The latter room is fur- 
nished with electrical supply from the 
laboratory in the basement and from 
the storage battery, conduits being laid 
in the wall and under the floor for this 
purpose. One of the large rooms in the 
east wing will be available when a large 
lecture room is needed. 

The basement is reached by two 


[ 
1 Lecture Room AL aa 


Recitation 
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stairways, one at each end of the build- 
ing, these affording convenient com- 
munication for each department be- 
tween its rooms in the basement and 
those on the first floor. The entire base. 
ment of the west wing is given up to 
the dynamo laboratory, making a room 
87 by 29 feet. This room is provided 
with ducts in the concrete floor, two 
of these running the entire length of 
the room and two running across; the 
latter serve not only to cross-connect 
the two main ducts but also extend to 
the other rooms in this end of the build- 
ing. 

The electrical equipment will be ar- 
ranged conveniently along the two 


Corridor 


Reci tation 


Entrance 


Room Room 


FIRST FLOOR PLAN. 


main ducts. No shafting will be used 
but all machines will. be arranged in 
pairs. All wiring will be concealed 
except that necessary for connection 
at the various testing stations at each 
set of machines. 

The power supply of the laboratory 
is furnished from the college power 
house by three independent lines. One 
three-phase 550-volt circuit furnishes 
power directly to the laboratory mo- 
tors. ‘A second similar circuit provides 
supply for all the transformers and 
lighting of the building. A third cir- 
cuit gives a direct-current supply from 
the large steam-driven exciter in the 
power house. Al power supply about 
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the college is by three-phase currents, 
with the exception of the occasional 
needs of the dynamo laboratory and 
one slow-speed motor driving a high- 
pressure water pump in the pump 
house. The supply enters the labora- 
tory by means of conduits at the angle 
between the main section of the build- 
ing and the west wing, on the south 
side. At this point is placed the trans- 
former rack on which will be three 10- 
kilowatt, 550 to 110-volt transformers. 
from which the laboratory supply at 
110 volts, one, two, and three phase 
will be drawn. Here there will also bè 
placed the small distributing switch- 
board for conveniently supplying the 
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Laboratory 


necessary power to any part of the lab- 
oratory. | l 

Adjoining’ the laboratory on the- 
south side of the building is a small’ 
laboratory office and instrument 
room. Next to this, and communicat- 
ing with it, is a room for high-potential 
work. Adjoining the latter is the de- 
partmental shop. On the other side of 
the corridor will be the storage-battery 
room next to the main laboratory, them 
follows the photometrie laboratory and 
next the store room for supplies. 

The recitation rooms on the first floor 
are well equipped with electrical serv- 
ice for use in experimental lectures OT 
demonstration work. 
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The equipment of the department of 
electrical engineering, while not large, 
is well diversified. In addition to the 
transformers already mentioned there 
is a pair of seven-kilowatt transform- 
ers which can be used not only for 
the Scott connection but also as auto- 
transformers. Another transformer sup- 
plies current up to 200 amperes at from 
five to eighty volts, and there are va- 
rious others of different types and 
makes, including one General Electric 
constant-current arc-lamp transformer. 
Among the machines there is a forty- 
kilowatt three-phase synchronous mo- 
tor, a twenty-kilowatt two-phase syn- 
chronous motor, with two and three- 
phase induction motors of various 
makes, small synchronous motors, and 
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specially wound galvanometers, poten- 
tiometers, magnetic standards, stand- 
ards of resistance, standard cells, and 
the necessary accompaniment of resist- 
ances, Wheatstone bridges, etc., are 
provided. The laboratory will be ar- 
ranged so that the accuracy of any in- 
strument may be checked within a few 
minutes. 

The building is heated by exhaust 
steam from the power house, by the 
Warren & Webster system. The steam 
main and the pipe for the water of con- 
densation are laid in the H. W. Johns- 
Manville Company’s conduit. This con- 
sists of 15-inch tile pipes laid on a 
gravel bed, under which runs a tile 
drain pipe. The conduit is bedded in 
sand. The six-inch steam main is placed 
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BASEMENT PLAN. 


a repulsion induction motor. There are 
small single and polyphase generators, 
arec-lighting generators, direct genera- 
tors of various types and sizes, a set 
of railway motors, a rotary converter, 
motor starters, rheostats, condensers 
and other necessary appliances. The 
equipment in the power house is also 
used for testing purposes. 

The equipment of instruments is va- 
ried, practically all the standard makes 
being represented. . For photometric 
work various types of are and incan- 
descent lamps and a mercury-vapor 


lamp are provided. 
For advance electrical measurements 


nearly in the center with the return 
pipe for condensed water a little to one 
side, and the conduit is packed tightly 
with asbestos. The college has had a 
good deal of trouble with the old heat- 
ing mains, which were laid on another 
system, but anticipates no trouble at all 
from the new line, which was excel- 
lently laid. 

The eastern section of the building 
will be occupied by the department of 
civil engineering. It contains two reci- 
tation rooms, a large lecture room, a 
large draughting room, department of- 
fice and library, all on the main floor. 
In the basement are a large laboratory 
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for testing materials, a draughting 
room, instructor’s office, instrument 
rooms and store rooms. This floor also- 
contains a wash room for the use of 
students. 

On the second floor of the building: 
are the lecture rooms, recitation rooms,,. 
and office of the department of chem- 
istry, and the office and laboratory of 
the chemical department of the State- 
Experiment Station. The work of all 
three of these departments has been: 
carried on mainly in the Administra- 
tion Building and has been much ham- 
pered for lack of room. The removal 
to the new building will leave room for 
a greatly needed increase in space de- 
voted to the work in physics, which is. 
under the direction of the professor 
of electrical engineering and which is. 
now crowded into one end of the base- 
ment of the former building. 

A word or two about the equipment 


in the power house may not be amiss. 


This was put into service about four 
years ago. The building is of brick 
with an Alphonse Custodis chimney. It 
is placed nearly centrally with respect 
to the quadrangle of engineering build- 
ings which it is hoped will be a part of 
the college within the next few years. 

The electrical equipment consists of 
an 80-kilowatt, three-phase, 550-volt, 
revolving-field Crocker-Wheeler alter- 
nator, direct-connected to a Skinner en- 
gine, and two 50-kilowatt, three-phase, 
300-volt, Crocker-Wheeler revolving- 
field alternators, connected in series 
and driven by a DeLaval steam tur- 
bine. The latter unit has a direct- 
connected exciter. There is, in addi- 
tion, a motor-driven exciter and a ten- 
kilowatt direct-current generator, driv- 
en by an ABC engine, which serves as 
an exciter and also supplies small de- 
mands for direct current for pumping 
and for the dynamo laboratory. 

The switchboard is of standard 
Westinghouse panels, there being two 
generator panels, a distributing panel, 
and an exciter panel. On the distrib- 
uting panel are mounted the recording 
voltmeter and the watt-hour meter. At 
the present time the normal output of 
the power house is about 350 kilowatts 
per working day of twenty-four hours. 
During the winter about 150 kilowatts 
are required to supply the lighting 
load and the remainder is necessary 
for operating the various shops. It 
will be seen that the power house 
equipment will be ample to meet the 
demands of the college for some time. 


A. 
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The college makes use of electrical 
power wherever possible. All the shops 
and the textile building are driven by 
three-phase induction motors and the 
work at the barns, such as cutting en- 
silage and grinding feed, is done by 
means of a semi-portable motor of the 
Same type. 

As mentioned above, the college is 
greatly overcrowded, both with respect 
to dormitory and eclass-room facilities. 
The new building will help very mate- 
rially in relieving the latter pressure 
ahd it is expected that the State Leg- 
islature will make provision this spring 
for relieving part of the former and 
perhaps provide other improvements. 

— enne 
Engineering Specifications. 

At the May meeting of the Armour 
Institute of Technology Branch of the 
American Institute of Electrical Engi- 
neers, held in Chicago, May 11, Frank 
F. Fowle presented a very interesting 
paper on ‘‘ Engineering Specifications. ”’ 

The importance of engineers famil- 
jarizing themselves with business law, 
embracing contracts, specifications, ete., 
was pointed out, this work bearing to 
the engineer’s larger sphere of useful- 
ness the same relation that the purely 
technical training bears to his purely 
scientific work. 

Specifications and contracts were de- 
fined in general terms and their rela- 
tion to each other pointed out. There 
are four essential and fundamental ele- 
ments in any contract: (1) competen- 
cy; (2) legality; (3) agreement, and 
(4) consideration. The several ways in 
which a contract can be discharged are: 
(1) performance; (2) agreement; (3) 
impossibility of performance; (4) oper- 
ation of law, and (5) breach. The 
methods of advertising for bids cover- 
ing private and publie work is demon- 
strated. 

Regarding specifications 
three plans of proceeding with their 
preparation, namely: complete plans in 
detail, general plan only, and no plan 
whatever. Mr. Fowle stated that the 
first plan is probably the safest one 
and the one most generally followed. 
All responsibility rests on the engineer. 
The second method can be followed 
where details are not highly essential, 
The third method depends for success 
upon the dependability of the contraet- 
or and is often followed, to some extent, 
where the owner limits his expendi- 
tures for engineering to a very meager 


there are 


amount. 
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There are no hard and fast rules in 
preparing specifications, and the engi- 
neer’s judgment and experience come 
into play to a great extent. Mr. Fowle 
warned against copying existing speci- 
fications. A good command of clear 
English is one of the most important 
qualifications and of equal importance 
is the need that the engineer shall be 
qualified by experience as well as theo- 
retical knowledge in the field which his 
specifications will cover. The language 
should be as definite and simple as pos- 
sible, avoiding obscurities, or double 
meanings. In case of very large or 
comprehensive work it is advisable to 
draw separate specifications for each 
unit or component part 

Some of the general and technical 
clauses which a set of specifications 
should embody were enumerated and in 
conclusion Mr. Fowle exhibited a num- 
ber of sample specifications. 

— eo 
Supply of Cedar Poles. 

Secretary R. M. McKinney, of the 
Northwestern Cedarmen’s Association, 
has issued the following report show- 
ing conditions governing the present 
supply of white-cedar products and a 
forecast of what is likely to result 
before the close of the year 1911. 

The white-cedar situation at the pres- 
ent time and conditions governing the 
same show that seasoned stocks of all 
lengths of posts and poles are unusual- 
ly low. Indications are that dealers 
are facing a steadily increasing demand 
for stock, with a much smaller source 
of supply than at the same time a vear 
ago. With an increase of consumption 
of ten per cent in 1911 over 1910, stocks 
of all sizes from seven-foot posts up 
will be practically wiped out before 
another logging season is finished. 

Statistics show that on January 1, 
1910, there were on hand about 3,300,- 
000 more pieces of all sizes from seven- 
foot posts up than on January 1, 1911, 
and about 875,000 poles from 
sixteen feet up. The production for the 
winter of 1910-1911 is easily twenty 
per cent below the estimate, which add- 
ed to the greatly reduced condition of 
the seasoned stocks on hand, point to 
very little stoek being left in the hands 
of the dealers January 1, 1912. 

The” report of the Bureau of the 
Census, Department of Commerce and 
Labor, shows that in 1907, 2,109,477 
cedar poles were used in the United 
States; in 1908, 2,200,139 and in 1909, 
2,439,825, an increase of 15.6 per cent 


more 
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in 1909 over 1907. It is a conservative 
estimate that the consumption of cedar 
poles in the United States in 1910 ex- 
ceeded 1909 by ten per cent and in- 
dications are that 1911 will exceed 1910 
by the same ratio, which would show a 
consumption in 1911 of 2,952,187 poles 
of which possibly 500,000 would be 
Idaho or Western cedar, leaving 2,452,- 
187 white cedar poles to be used. The 
following schedule shows the estimated 
1911 available supply of poles as com- 
pared with 1910. As shown by this 
schedule, should the consumption of 
poles in the United States in 1911 come 
up to the estimate, there would be be- 
tween 850,000 and 900,000 less poles on 
hand January 1, 1912, than on January 
1, 1911. This conclusion is reached as 
follows: 

1910. Poles. 
On hand January 1, 1910, 16 feet and up.2,255,761 


Production winter 1909-1910, 16 feet and . 
LD? ec akuwregauape gaat eee oan eee S11, 800 


Total supply, 1T91O0......... ccc eee ee eee 3,105,461 
1911. 
On hand January 1, 1911, 16 feet and up tat 
. -i . 4 E yY f ‘ ne 
Fee ee ea 


Total supply, 1911...........00. wee 2,660,644 
Available supply, 16 feet and up, in 1910 


exceeded 1911 DV. ..--- cece cece ee ceeee 444,917 
GOVERNMENT REPORT. ' 

Cedar poles consumed in U. S. 1908... . -2,200,139 

Cedar poles consumed in U. S. 190¢..... 2,109,404 

91,662 


Increase 14.3 per cent over 1907...... ho 
Cedar poles consumed in U. S. in 1909. 2,439,825 
Cedar poles consumed in U. S. in 1908. . 2,200,138 

Increase of 10.8 per on over uaa 239,686 
With an increase oO per cent over R 

1909 the pole consumption for 1910 was. 2,683,807 
With an increase of 10 per cent over 

1910 the pole consumption for 1911 

should be oo. cece eee ee renee tenet eee y À 
Deduct for Idaho or Western cedar poles 500,000 


1911 consumption of white cedar..... 2,452,187 
Available stock on hand 1911, reported. . 2,660,644 
Add 25 per cent for stock not reported.. 355,661 


Total stock on hand 1911.........+-.-- 3,016,305 
Estimated consumption white cedar nore 
poles, 16 feet and up, 1911. ......- 6+. e 452.185 
Leaving probable stock on hand Jan- : ‘ 
WOES 1 INT se eee eee ies ve eee tay eee 98 eee 
Stock on hand January 1, 1911.......--: 1422. 
Decrease in stock on hand............ $58,126 
— eoe 
Subway Plans to be Publicly Dis- 
cussed. 


At the meeting of the Chicago City 
Council, held May 17, the sub-com- 
mittee of the local transportation eom- 
mittee recommended that a series of 
public hearings be given the pending 
subway plans. The first hearing will 
be held May 22, when the engineers 
advocating the three plans for a sub- 
way will discuss their views. 

At the Couneil meeting Mayor Har- 
rison recommended to the committee 
that the City finance, construct and op- 
erate the subway and not avail itself 
of the $5,000,000 which the two street 
railway companies would be forced to 
contribute, under the ordinance of 
1907, if a co-partnership arrangement 
was made. 
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ARKANSAS ASSOCIATION OF PUB- 
LIC UTILITY OPERATORS. 


FOURTH ANNUAL CONVENTION AT LITTLE 
ROCK, ARKANSAS. 


The fourth annual convention of the 
Arkansas Association of Public Utility 
Operators was held at the Marion Ho- 
tel, Little Rock, Ark., May 3, 4 and 
5. The attendance surpassed that of 
any previous meeting of the Arkansas 
Association and the program of papers 
and entertainment features left nothing 
to be desired. 

The routine work scheduled for 
Wednesday morning was postponed un- 
til after the afternoon session and the 
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en off by the gas light. Mr. Wood in 
reply to a question said that $700 cov- 
ered the expense of equipping his boil- 
ers with gas burners and the saving 
was about $13,000 during the first year. 

J. M. Hewitt, of Mariana, then read a 
paper entitled ‘‘The Rate Question.’’ 
This paper traced the developments of 
rates for electricity, emphasizing the 


fact that all costs should be determined _ 


and, after adding only reasonable prof- 
its, such rates should be adopted that 
all classes of business would produce 
about equal returns. Rates should be 
so made as to invite new business. 
Following a general discussion in 
which it was brought out that a com- 
pany’s books should not be exposed to 
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adjuncts of a new-business department 
are a complete knowledge of the pro- 
posed customer’s need and unfailing 
tact in approaching him. 

The paper was discussed Fy Messrs. 
Fletcher, Hegarty, Fowles, Wood, 
Leake, Brown and Riedel. 

A paper by D. A. Hegarty, entitled 
‘‘Roadbed Construction,’’ was then pre- 
sented. 

The afternoon session was opened 
with a paper by Mr. F. C. Bragg, en- 
titled ‘‘Relations Between Contractors 
and Central Stations,’’ the keynote of 
which was co-operation. In the discus- 
sion all central-station delegates ex- 
pressed the desire to work in harmony 


with the contractors. 


GROUP AT THE CONVENTION OF THE ARKANSAS ASSOCIATION OF PUBLIC UTILITY OPERATORS, LITTLE ROCK. 


morning given over to the registration 
details. 

The afternoon session was called to 
order promptly at 2 p. m. by President 
Byron C. Fowles, of Pine Bluff, and 
W. W. Wood, Jr. presented a paper 
on ‘‘The Effect of Natural Gas on Mu- 
nicipalities,’’? pointing out the benefits 
that will result from the pipe line now 
being laid in Arkansas from the 
Louisiana fields. Mr. Wood called at- 
tention to the many advantages and 
economies of natural gas for commer- 
cial fuel, pointing out the results from 
its use in the plant of the electric plant 
in Texarkana. 

In the discussion, which was partici- 
pated in by Messrs. Hegarty, Fowles, 
Mitchell and Riedel, it was brought out 
that in the south, natural gas would 
not compete with electricity for light- 
ing, on account of the intense heat giv- 


the public, but that an engineer, ac- 
ceptable to the city and company, be 
made arbitrator in any rate contro- 
versy, a paper by W. C. Maguire, en- 
titled ‘‘Water’’ was presented. 

The concluding business on Wednes- 
day was the reports of the executive 
and legislative committees and the pres- 
ident’s address. The committee reports 
were presented by D. A. Hegarty, who 
reported that during the year several 
bills were shown to be unfair to pub- 
lic utiliy companies and were killed. 
In his address President Fowles spoke 
of the work of the Association and 
urged that still greater efforts be made 
for its advancement. 

At the session on Thursday morning 
M. Q. Woodward, of Pine Bluff, pre- 
sented a paper on ‘‘New Business,’’ 
which pointed out the necessity for an 
active new-business policy. The best 


The next paper, devoted to a descrip- 
tion of the single-phase induction regu- 
lator and its relay and auxiliary de- 
vices, entitled ‘‘Feeder Regulators,” 
was presented by C. E. Allen. 

On Friday morning a paper by W. J. 
Thorpe, of Little Rock, entitled ‘‘Gen- 
eral Accounting, Public Utility Corpor- 
ations,” was presented by the author. 
This paper comprised an accurate de- 
scription of the accounting methods 
employed by the Little Rock Railway 
& Electric Company. 

An executive session followed, at 
which the following officers were elect- 
ed for the ensuing year: President, 
J. M. Hewitt, of Mariana; vice-presi- 
dents, W. L. Wood, Jr., of Texarkana, 
J. W. McLendon, of Fayetteville, and 
W. C. Maguire, of Arkadelphia; secre- 
tary, W. J. Thrope, of Little Rock ; and 
treasurer, E. Hardin, Hot Springs. 
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ELEMENTS OF POWER-STATION 
DESIGN.—XXXI. 


TYPICAL HYDROELECTRIC PLANTS.—TII. 


BY W. B. GUMP. 


In the description of the Minidoka 
power plant that appeared in last 
week’s installment, brief mention was 
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FIG. 8.—WIRING SCHEME, MINIDOKA 
PLANT. 


made of the electrical features of the 
plant. .All the generating apparatus is 
connected on the unit system to dupli- 
cate high-tension busbars. The gener- 


ators are connected directly to the step- 
up transformers, the high-tension coils 


FIG. 9.—TYPICAL SECTION OF MINIDOKA 
PUMPING STATIONS. 


of which connect through remote-control 
oil switches to the 33,000-volt busbars. 
The general scheme is sh)wn’ in Fig. 8. 

The transmission lines, one of which 
is in service and the other under con- 
struction, are twenty-two miles in 


1 Through an unfortunate error the wrong il- 
lustration was used for Fig. 8 On page u50 in 
the last issue. The correct diagram appears 


above, 
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length. They run nearly parallel. One 
of them crosses the Snake River in an 
1,150-foot span. These two lines can be 
connected separately to either bus, but 
normally they will be joined as a loop 
system through the three pumping sta- 
tions and the towns on the project that 
are being supplied with light and 
power. 

The general arrangement of the 
pumping stations is shown diagrammat- 
ically in Fig. 9. Careful study of their 
requirements: led to the adoption of 
vertical-shaft centrifugal pumps direct- 
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HYDRAULIC POWER COMPANY’S PLANT. 

A development of much greater ca- 
pacity than the one last described, and 
yet similar in one respect, is that of the 
Niagara Falls Hydraulic Power & Man- 
ufacturing Company, at Niagara Falls, 
N. Y. This development comprises a 
diverting canal at the end of which the 
water is dropped through penstocks, 
producing an effective head of 210 feet. 

The station as originally planned was 
to contain eight alternating-current 
units of 6,500 kilowatts each and five 
direct-current units used for electrolytic 


FIG. 10.—MAP SHOWING INTAKE, CANAL AND POWER STATIONS NO. 2 AND NO. 3 OF 
THE NIAGARA FALLS HYDRAULIC POWER AND MANUFACTURING COMPANY. 


connected to superposed synchronous 
motors. <A total of twelve pumping 
units is provided in these stations and 
the combined pumping capacity is 1,400 
cubic feet per second. The lift of each 
pump is thirty-one feet. 

The design of the Minidoka plant was 
supervised by O. H. Ensign, chief elec- 
trical engineer of the United States 
Reclamation Service. The construction 
was carried on under the immediate di- 
rection of R. B: Keese. 


reduction, the ultimate capacity of the 
plant being approximately 100,000 horse- 
power. The alternators, two of which 
have been installed, are three-phase, 
12,000-volt, twenty-five cycle machines, 
operating at a speed of 300 revolutions 
per minute. The turbine units are of 
the horizontal type, the normal capacity 
of each water wheel being 11,000 horse- 
power. 

The alternating - current generators 
are rated so as to permit a continuous 
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eapacity of 7,320 kilowatts, or approxi- 
mately 7,500 kilowatts. The rotor is 
built up from a solid disk of nickel-steel 
forming the hub, on each side of which 
is mounted a nickel-steel ring. These 
two rings are securely fastened to the 
central portion by keying. 

Chiefly on account of the environ- 
ment, it was found advisable to adopt 


horizontal units and to place the oper- | 


ating gallery and main switching ap- 
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of the forebay wall. The front con- 
erete retaining wall is thirty feet high, 
and has a base twenty-four feet in width. 
The rack system, bellmouths, drains, 
ete., are suitably constructed to accord 
with the tops of the penstocks. When 
constructing this wall, it was made up 


zas 
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forebay wall, passes through Coffin gate 
valves nine feet in diameter, which is 
the same diameter as the penstocks. 
Each gate valve is electrically operated, 
and is under the control of the operator 
in the main station below. The pen- 
stocks are imbedded in concrete for their 
entire length. 

The station proper is situated directly 
at the foot of the cliff and is approxi- 
mately 500 feet in length by 95 feet in 
width. As will be seen by the sectional 


(PANY'S PLANT 

seh greater 4 paratus on the side next to the river, 

-deseribed, 1x since the nature of the bank below was drawing, Fig. 11, a concrete wall sepa- 

t, is that of such as to readily accommodate a filling rates the water wheels from the gener- 

Power & le of material taken from the cliff side, and ators, this wall extending the full length 

Viagara Pù thus form a practically level plane of of the building. 

t compris sufficient width for horizontal units. aioe The hydraulic design of the water- 

| of which The adoption of a vertical system in- conducting system demanded an effec- 

h pe'i volved excavating of an unfavorable tive means of taking care of the water 

d of Ai + character, and introduced other factors N ram due to the sudden closing of the 

planeia which at the outset were considered ob- = turbine gates. On account of inclosing 

D Jectionable. -æ . : 
atingar Bleus lorii desa the entire penstocks in concrete, there 
ych abd = i 18 development were be- was no opportunity for relief valves of 
s gun in 1903, but were not hurried, as the F ; ; 2 ; 

r elect. á =. ordinary construction. Provision against 

eae disaster was therefore made by employ- 
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existing plant owned by the same com- 
pany, involving 34,000 horsepower, was 
serving the immediate community. Both 
developments receive their supply from 
the same diverting channel or canal. The 


. intake, or mouth of this canal, is located 


at a point several hundred yards below 
that for the plants of the Niagara Falls 
Power Company, and extends through 
the center of the city of Niagara Falls, 
terminating at the forebay of the plant 
being described. Observing the map, 
Fig. 10, it will be seen that the intake 
is designated as Port Day, so named 
from a man of the name Horace Day, 
who many years ago was interested in 


this canal. 


Station 3 (the new development) is lo- 


FIG. 


TION NO. 3. 


in sections having the joints come be- 
tween the penstocks. 

The water entering the forebay passes 
under structural steel head gates. The 
friction of these gates due to water pres- 
sure is reduced by means of roller bear- 


11.—CROSS-SECTION THROUGH STA- | 


ing a bursting plate in each wheel case, 
eighteen inches in diameter, and of such 
thickness that it will give way under 
pressure slightly in excess of that due to 
the normal operating head. <A valve is 
also secured to the wheel case in such 
a manner that in the event the bursting 
plate gives way, the valve may be closed 
and the plate renewed without any in- 
terruption to service. 

The decision to adopt a generator 
speed of 300 revolutions per minute was 
not hastily arrived at, since it involved 
a load per bearing greatly in excess of 
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ie cated about 500 feet down stream from 
FIG. 12.—RIVER VIEW OF STATION NO. 3. 


Station 2, the latter having been known 
for many years as the Schoellkopf plant. 

The forebay, situated just above the 
cliff, is effectively constructed with mas- 
sive concrete retaining walls, and repre- 
sents excellent modern practice. It is 
450 feet in length, exclusive of an ice 
runway located at the up-stream end 


ings, thereby minimizing the power re- 
quired for their operation. Under full 
capacity conditions the velocity of water 
entering the forebay is 4.0 feet per sec- 
ond, and is gradually reduced to 1.5 feet 
per second at the racks. The water en- 
tering the bellmouths in the concrete 


that found in the usual practice. Care- 
ful tests, however, demonstrated that 
the unit in question would be running 
well within the limits of safety. The 
economy in the cost of the units, as well 
as the saving in floor space, compared 
to a lower speed, was very marked. 
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_ The installation of machinery for this 
station has been effectively provided for 
by the equipment of a specially con- 
structed crane, overhanging the cliff. 
This crane is fifty tons capacity and is 
arranged to run upon an elevated track 
under which machinery may be hoisted 
from the freight cars, conveyed to a 
point immediately above the station, and 
finally lowered to a track 200 feet be- 
low, where it is conveyed to the station 
floor. By means of this crane it is prac- 
ticable to lower freight cars to the site 
below, placing them upon the track lead- 
ing into the station. There are two 
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FIG. 13.- 


passenger elevators located adjacent to 
the crane, as shown in Fig. 12. 

A few remarks are in order concern- 
ing the ice conditions during the winter 
months. For the sake of those not fa- 
miliar with the surroundings at Niagara 
Falls it 1s well to state that vigilant at- 
tention is required to prevent ice jams 
of a serious nature. In the plant here 
described the accumulation of ice in the 
canal is taken care of by means of an 
The ice is conveyed to the 


ice runway. 
upper end of the forebay through what 
may be termed a diverting channel, and 
from there is carried down the ice run- 
way or chute, into the river. This ice 
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chute may be seen at the right in the 
front view of the station in Fig. 12. In 
contour the ice chute conforms to an 
ogee curve. 

The electrical layout comprises a 
number of features of interest. Its de- 
sign was taken in hand by the writer 
in August, 1905, under the general sup- 
ervision of John L. Harper, chief en- 
gineer of the company. With but slight 
modifications the original plan has been 
adopted. The scheme of switching is 
in the form of a ring bus, shown in 
Fig. 13. It is well to note here that the 
district supplied from this system is em- 
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switches, yet this arrangement is prob- 
ably as flexible as any which could be 
devised, since it allows a segregation of 
loads in almost any manner desirable. 

A particularly notable feature of the 
electrical system is in the outgoing line. 
Instead of suspending line conductors 
from the station to the top of the cliff, 
it was deemed advisable to construct a 
cable shaft, having a vertical rise of 
about 225 feet, in which lead-covered 
cables are hung. The method of hold- 
ing these cables in place involves a sys- 
tem which prevents creeping, without 
undue pressure upon the lead sheath. 
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braced within a short distance from the 
plant, serving only the city of Niagara 
Falls. On this account no long-distance 
transmission lines are necessary. The 
potential at the buses is 12,000 volts be- 
phases, thus eliminating large 
power transformers at the station. 


tween 


The switching is so arranged that any 
generator or group of generators may 
reed directly to the lines independent of 
the station bus. The bus may be sec- 
tionalized into an upper and lower bus, 
energize 
either bus, operating alone, or in com- 
bination with other units. 


permitting any machine to 
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ALTERNATING-CURRENT WIRING DIAGRAM OF NIAGARA FALLS STATION NO. 3. 


A special form of wedge clamp is em- 
ployed, spacing these clamps several 
feet apart, all the way up the shaft. A 
similar method having been in use at 
the old station for a number of years 
was proof of the entire practicability of 
this method of suspension. 

A feature of the instrument board 
worth mentioning is the provision for 
calibrating the instruments without re- 
moving them from the switchboard. This 
is done by means of so-called calibrating 
plugs which are accessible from in front 
of the board, and to which the standard 
portable instrument may be attached 
for taking readings. 
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The direct-current side of the station, 
comprising five 750-volt units, is used 
to supply power for the manufacture 
of aluminum. This portion of the sta- 
tion required a design especially suited 
for unusual conditions, chief among 
which is the demand for a very large 
current output, at a fairly high poten- 
tial. 

The exciter system is made up of two 
water-wheel-driven generators, each of 
550 kilowatts capacity, and one 150- 
kilowatt motor-generator. In addition 
to supplying field current for the alter- 
nators, the exciters supply local power 
for running hoists and operating valves, 


also current for lighting the station. 
(To be continued.) 
—_—___—__~2-e-@-—_____—_- 
Quick Recovery from Station Fire in 


Philadelphia. 

Early Saturday morning, May 6, a 
serious fire occurred in Station C of the 
Philadelphia Electric Company. This 
is one of the chief distributing stations 
in the central direct-current district. 

Through the coolness and efficiency 
of all concerned the fire was put out 
and the current cut off, without serious 
injury or loss of life. 

The fire had resulted, however, in the 
complete shutting down of the station. 

Inside of a half hour the entire ma- 
chinery of a large and efficient organi- 
zation was put in motion, with the sole 
idea of furnishing current to all of the 
customers affected, at the earliest pos- 
sible moment, and at a minimum of 
inconvenience to them. 

The temporary loss of Station C did 
not handicap the company from a 
standpoint of generating capacity, be- 
cause the main generating stations were 
not affected and it had established nu- 
merous substations throughout the city, 
all of which are interconnected for the 
very purpose of supplying continuous 
service in all districts, even though indi- 
vidual plants should meet with acci- 
dent or destruction. 

In this case, however, hundreds of 
feeders and cables had their insulation 
partly destroyed by fire, were covered 
by a mass of debris, and in all cases 
were completely flooded by water. This 
water had to be pumped out before the 
majority of the cables could be even 
approached. Fuses in junction boxes 
throughout the central district had 
been blown, and the problem to be 
solved was the disconnecting of all 
feeders supplied by the affected station 
which were temporarily rendered use- 
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less, and then to reconnect the feeders 
and mains from the various substations. 

It was a gigantic piece of work, but 
it was done expertly, carefully and with 
remarkable speed. The record is as 
follows: 

The fire occurred at 5:30 a. m. At 
6:30 o'clock the work of disconnecting 
and removing the tremendous mass of 
twisted feeders and cables, damaged 
and useless apparatus was well under 
way. At 10 0’clock thirty per cent of the 
affected district was connected. Before 
noon fifty per cent of the district was 
connected. By evening all but a very 
small percentage of the affected dis- 
trict was receiving service approximat- 
ing the normal. All of the public serv- 
ice institutions and theaters were able 
to conduct their business and to give 
their performances without perceptible 
difference in their lighting equipment. 
All of the newspapers were published 
as usual. The municipal lighting serv- 
ice was unaffected, and as a matter of 
fact seventy-five per cent of the cus- 
tomers would have been unaware, ex- 
cept for newspaper accounts, of the ac- 
cident which had taken place. 

The Philadelphia Electric Company 
has made the above facts public in a 
candid advertisement in which it calls 
attention to this record and contrasts 
it with the prolonged delay and incon- 
venience that would have resulted from 
a similar accident to an isolated plant. 
It also emphasizes the fact that cen- 
tral-station service means reliability in 
electric light and power service. 

— ee 
Important Factors Respecting Pro- 
ducer Gas. 

In a recent bulletin (No. 7) issued 
by the Bureau of Mines, Washington, 
D. C., and entitled ‘‘Essential Factors 
in the Production of Producer Gas,” 
the authors, J. K. Clement, L. H. Ad- 
ams and C. N. Haskins, bring out some 
highly interesting points on this sub- 
ject. 
In experiments made by one of the 
authors at the bureau’s experiment 
station it was found that the tempera- 
ture in the fuel bed of the gas pro- 
ducer varied greatly in different parts 
of the bed. In order to ascertain the 
conditions of temperature most favor- 
able to the efficient operation of the 
producer, it became necessary to de- 
termine the temperature required for 
the formation of carbon monoxide and 
hydrogen. 

Among other reasons for investigat- 
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ing the conditions for the reduction of 
carbon dioxide by carbon was that a 
small quantity of carbon monoxide is 
invariably contained in the flue gases 
of boiler furnaces and it was hoped 
that means might be suggested of pre- 
venting its formation and the resulting 
loss in furnace efficiency. 

These investigations demonstrated 
that a very high temperature is neces- 
sary for the production of carbon mo- 
noxide from carbon dioxide and car- 
bon. These conditions argue against 
operating the fuel bed and the gas 
producer at extremely high tempera- 
tures—above 1,300 degrees centigrade. 

A very hot fuel bed means that the 
gases will leave the producer at a high 
temperature, and thus lower the eff- 
ciency of the producer. The gain in 
capacity would, therefore, be accom- 
panied by a loss in efficiency, unless 
the heat of the gases could be used for 
generating steam or preheating the air 
blast. A high temperature also favors 
clinkering. In the application of the 
results of these experiments to com- 
mercial producers and furnaces it will 
be necessary, of course, to consider the 
other questions which are involved. 

Various explanations have been sug- 
gested to account for the presence of 
small amounts of carbon monoxide in 
the flue gases of boiler furnaces. Per- 
haps the one generally accepted by en- 
gineers is that the oxygen of the air 
first unites with carbon to form carbon 
dioxide, and that as this gas passes up 
through the bed it combines with car- 
bon in accordance with the equation: 


CO,+C=2 CO. 


Assuming this to be the correct ex- 
planation, then the questions to be 
solved are what conditions favor this 
reaction and what conditions will tend 
to retard it. It has been shown by the 
authors that the higher the velocity of 
the gas and the thinner the fuel bed 
the less will be the percentage of car- 
bon monoxide formed. A heavy fuel bed 
in the boiler furnace would therefore 
favor the formation of carbon monox- 
ide. Also, the greater the supply of air 
to a given depth of bed the less would 
be the percentage of this gas formed; 
therefore with a hot fuel bed the for- 
mation of a small amount of carbon 
monoxide is inevitable. In order that 
this carbon monoxide may be burned 
to carbon dioxide in some wav suffi- 
cjent air must be added to the hot gas- 


-es as they leave the top of the fuel bed. 
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ELECTRIC STREET LIGHTING.— 
i VII. 


BY ALBERT SCHEIBLE. 


TUNGSTEN POSTS AND DISPLAY STREET 
LIGHTING. 


While the main functions of street 
lighting have always been path-finding 
and crime-preventing, the use of elec- 
tric lights added a display element 
which in recent years has developed 
another use of street lights, namely 
that of attracting the crowds and there- 
by directing trade to certain blocks or 
streets. In the early days of arc light- 
ing, those who had the lamps placed 
at their corners were proud of this 
dressy touch to their property, while 
the rivalry of others wanting the same 
often led to a distribution of lamps 
according to political influence, in- 
stead of having it aim to scatter the 
light impartially. 

During the last six or eight years this 
business-drawing value of intense out- 
door lighting has no longer been ac- 
cepted as a mere incident of the street 
illumination, but has been deliberately 
sought for drawing trade to a block. a 
street or even a whole town in com- 
petition with others. This festive or 
display street lighting was at first the 
outgrowth of temporary arches or fes- 
toons erected in connection with spe- 
cial celebrations. When continued or 
duplicated in more permanent form, 
both the arches and the festoons still 
differ from the older methods of street 
lighting in that they are show objects 
in themselves and hence divert the at- 
tention from the adjoining buildings. 
This obscuring of the buildings is the 
more effective when reflectors are used 
over the lamps (which might be advis- 
able in towns having tottering or un- 
sightly buildings) without which re- 
flectors the actual street-lighting value 
is usually very small in proportion to 
the amount of current used. However, 
the really progressive streets in which 
business men are willing to pay for 
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lighting that will attract trade, gener- 
ally have buildings of which the mer- 
chants are proud and which they are 
anxious to show. 


Moreover, both arches and festoons 
lack the dignity which should charac- 
terize the lighting of a high-class busi- 
ness street and which is attained in the 
more recent embodiment of the display- 
lighting tendency in street lighting, 
the tungsten lamp-post. As a tempo- 
rary expedient for drawing the public 
to certain streets, the use of arches or 
festoons (both of which give the fes- 
tive, decorative appearance appropriate 
for temporary lighting) proved a suc- 
cess in many places and helped in the 
slow process of educating business men 
to the trade value of more impressive 
street lighting. But the lack of dig- 
nity, the detracting from the buildings 
and the apparent roofing of the streets 
into long tunnels, all scored against 


their permanently solving the mer- 


chants’ problem. 

While arches, festoons and outline 
lighting (i. e., the outlining of win- 
dows, roofs and building contours by 
closely ‘spaced incandescent lamps) 
were being tried in this country for 
display lighting on prominent streets, 
Europeans .were producing their dis- 
play effects by using are lamps high 
above the ground so as to light both 
the streets and the whole building 
fronts (as pictured in the issues of 
April 29 and May 6). Instead of fol- 
lowing the European practice in this 
respect, Americans adopted a com- 
promise in the form of lamp-posts sup- 
porting clusters of tungsten lamps, in- 
troducing a decorative effect which 
could not be obtained with the more 
intense are lights since the latter, even 
when placed high, will give an imita- 
tion daylight effect having but little 
decorative value. 

During the last few years the intro- 
duction of such tungsten lamp-posts 
(usually with from three to five lamps 
per post) has been very rapid, though 
a large share of them have been in- 
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stalled by the merchants themselves 
and not by the cities. Indeed, in many 
cases the city instead of at least shar- 
ing the expense of such lighting with 
the merchants has continued its old 
street lamps in the same blocks, mar- 
ring the decorative effect obtained from 
the tungsten clusters. Logically, the 
city should remove its usual street 
lamps (posts and all) in blocks where 
closely spaced tungsten posts are paid 
for by the merchants and should equal- 
ize the expense by contributing the 
amount saved on the street lamps and 
by compelling all property owners on 
the affected streets to share in this 
expense. 

While these post systems as generally 
installed with closely spaced lamps only 
ten or twelve feet above the walks have 
been a decided success both commer- 
cially and decoratively, they have usu- 
ally been wasteful of energy as far as 
the actual lighting of the streets is 
concerned, the evident aim being an 
“ornamental curb lighting’ rather 
than street lighting. Only recently 
has a movement been started towards 
distributing the light from such post 
units more efficiently without detract- 
ing from the dignified and decorative 
appearance of the posts, thus overcom- 
ing the undue prominence of the 
lights themselves which is just as no- 
ticeable at night as it is in the photo- 
graph on page 1001. 

PRESENT TENDENCIES IN STREET LIGHTING. 

Any one who may have assumed that 
in the course of three decades electric 
street lighting would settle down into 
fixed ruts, must be surprised at the con- 
tinued lack of finality in street-lighting 
methods. The reason for this lies part- 
ly in the gradual and not yet ended 
development of new lighting units and 
of more advantageous methods of dis- 
tributing both the light and the cur- 
rent needed for producing it; partly 
also, in the time required for educat- 
ing the general public to the wisdom of 
paying for really adequate street light- 
ing. So slowly have these processes 
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been evolving, that even now after over 
thirty years of electric street lighting 
we are still confronted with a variety 
of serious problems, in connection with 
which certain tendencies are worth 
noting: l 

(1) Higher Intensity of Illumination. 
—That of the moon in its second or 
third quarter used to be thought ideal, 
but has gradually been raised until now 
nothing less than an intensity equal to 
that of average daylight is advocated by 
many for important business streets. 

(2) Basis of Lighting Contracts —In 
spite of the lessons taught by the famous 
Colorado Springs controversy and its 
more recent Wisconsin counterpart, the 
making of street-lighting contracts is 
still in a somewhat chaotic state. Opin- 
ions still differ as to how and where the 
resulting illumination should be meas- 
ured and contracts are usually based on 
the maintaining of lamps of given makes 
and types under certain working con- 
ditions. 

(3) Placing the Lamps Effectively.— 
Many, though not all, of our large cities 
have already learned how to differen- 
tiate’ between the size and spacing of 
units for different classes of streets. To 
do this effectively and indeed to plan 
the whole street lighting for a city of 
any size wisely, requires an experience 
and ability far beyond that of the aver- 
age political incumbent. It will be in- 
teresting to note what effect the com- 
mission form of city government, which 
is so rapidly growing in popularity, will 
have in securing a higher grade of ex- 
perts to plan and supervise the street 
lighting. 

(4) Business Display Lighting —Now 
that the merchants in so many cities 
have taken hold of a part of the light- 
ing problem, usually at their own ex- 
pense, there will be less and less over- 
looking of the business importance of 
the main streets in planning the light- 
ing for the same; also less conflict be 
tween the city street lamps and any dis- 
play lighting for which the merchants 
themselves are paying. Indeed, the 
time seems not far off when the more im- 
pressive street lighting demanded for 
certain sections of a city, like the more 
satisfactory pavements, will no longer 
be paid by voluntary contributions in 
which some decline to join, but by even- 
ly distributed special assessments. 

(5) Reflecting Surfaces.—Instead of 
depending entirely on the direct radia- 
tion of the light, some American cities 
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are already following the European 
plan of utilizing the light reflected from 
building fronts by lamps placed forty 
or fifty feet high, thereby producing 
almost daylight effects on busy streets. 
Moreover, since our discerning of dimly 
lighted objects is made easier by their 
being silhouetted against a lighter back- 
ground (such as a macadamized street 
lighted from a distant lamp), the re- 
flecting power of the roadways them- 
selves may need to be considered in 
choosing paving materials to. increase 


- the effectiveness of the street lighting. 


(6) Distribution Methods.—Owing to 
the low power factor of the mercury rec- 
tifier, its persistent use beyond the pres- 
ent decade may be open to question, 
there being already a marked tendency 
towards substituting alternating cur- 
rent for direct-current are lamps. So 
also, the proposal for lighting Chicago 
streets from series 7.5-ampere alternat- 
ing circuits by means of individual 
series transformers stepping the cur- 
rent up to ten amperes (thereby keep- 
ing the circuit intact in case the cur- 
rent 1s opened in any lamp) may mark 
a new departure in the methods of dis- 
tribution. Again, the fact that are 
lamps of low amperage (such as the 


-four-ampere arcs, towards which there 


has been a strong tendency during re- 
cent years) have a much lower luminous 
efficiency in both the metallic-oxide 
(magnetite) and the impregnated-carbon 
(flaming arc) lamps, is already tending 
towards the substitution of arcs of 
higher amperage. 

(7) Increased Height of Street 
Lamps.—Many of our larger cities are 
learning that the only way to avoid the 
gloomy, tunnel-like effect produced by 


- low lamps on streets having tall build- 


ings is to raise the lamps some forty or 
fifty feet above the ground, lighting at 
least the lower four or five stories of 
the adjoining building fronts. 

(8) Attitude of Central Stations.— 
Street lighting is no longer the economic 
factor which it was in the early days 
of electric lighting when the encourage- 
ment and definite revenue from the 
street lighting enabled hundreds of elec- 
tric light plants to get their start. A 
large share of these found that their 
allowances for repairs and depreciation 
were far from adequate and that the 
lighting of the streets at the contract 
prices gave them little, if any, profit. 
Some rebelled. only to have municipal 
lighting plants installed with the result- 
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ing wonderful reports of alleged sav- 
ings in the cost of lighting, which re- 
ports reflected on the competent central- 
station managers who would not dream 
of misleading their backers in the way 
that so many city lighting plants have 
misled the people of their towns. To 
avoid such a demoralization, a great 
many central stations are today supply- 
ing street lights at little or no profit, 
rendering an effective service to their 
communities by so doing and counting 
on the commercial patronage to com- 
pensate them. 

All told, the present tendencies and 
the numerous experiments which they 
will involve during the coming years 
will continue to make the whole subject 
of electric street lighting an exceedingly 
interesting one and one which deserves 
the careful attention not only of the 
electrical fraternity and of municipal 
Officials, but also of every man who has 
the welfare of his city seriously at 


heart. 
(The End.) 


—___—__+--@—______ 


New York Section, Illuminating Engi- 
neering Society. 

At the meeting of the New York Sec- 
tion of the Illuminating Engineering 
Society held on Thursday evening, May 
11, Dr. R. S. Woodworth, professor of 
psychology at Columbia University, 
made an interesting address on the sub- 


ject: ‘‘Psychology of Light.’’ 


Dr. Woodworth stated that since sensa- 
tions of light and color can be arranged 
in three ways, namely, according to color- 
tone, brightness and saturation, it is natural 
to attempt a synthesis of all three sorts of 
arrangement into some composite scheme. 
No two-dimensional scheme will accomplish 
this synthesis, but it is possible to do it in 
three dimensions. If all the color-tones 
which agree in brightness and in saturation 
are first arranged around the circumference 
of a circle, a gray of the same brightness 
may be located at the center of the circle, 
and along each radius may be arranged the 
saturation series of a given color, grading 
from neutral gray to the greatest saturation 
occurring at the given brightness. Thus 
the plane of the circle will contain all the 
colors, including gray, which have the same 
brightness. Similarly, in another plane, we 
may construct another color circle of an- 
other brightness, with its corresponding gray 
and saturation series. By proceeding in 
this way and piling the planes in the order 
of brightness, with the corresponding color- 
tones always in corresponding positions on 
the various circles, we finally will include all 
possible sensations of light and color in a 
single three-dimensional scheme, which may 
take the form of a cylinder, bright on top 
and dark beneath, gray at the center and 
Saturated on the outside, red along one ele- 
ment of the convex surface and blue along 
another. 

Starting out from the three-dimensional 
system of sensations of light. we naturally 
inquire next as to the corresponding dimen- 
sions of the physical stimulus. But we are 
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soon brought to the conviction that there 
are no dimensions of the stimulus corres- 
ponding precisely to the scales of color-tone, 
brightness and saturation. In a rough and 
general way, we find that the scale of color 
corresponds to the scale of wave-length, the 
scale of brightness to the scale of intensity 
or energy of the stimulus, and the scale of 
saturation to the degree of purity of a sin- 
gle wave-length as contrasted with the ad- 
mixture of other wave-lengths. Thus, light 
having a wave-length of 700 millionths of a 
millimeter and thereabouts gives the sensa- 
tion of red, light of 589 millionths gives the 
sodium yellow, etc.; light of small physical 
energy gives a dark color, while light of 
great intensity gives a bright color; light 
that is homogeneous or monochromatic or, 
in other words, all of one wave-length, gives 
a saturated impression, while light com- 
pounded of rays in various lengths gives an 
unsaturated color or even a neutral gray 
or white. ; 

In a general way, color-tone depends on 
the wave-length, but there are many import- 
ant exceptions to the rule. Just as prolonged 
fixation of a colored light changes its ap- 
parent saturation, it may also change its 
apparent color. A light which appears 
orange or greenish yellow at first, tends on 
prolonged fixation to change toward pure 
yellow, at the same time losing in satura- 
tion; and, similarly, a greenish blue or vio- 
let changes towards blue. Yellow and blue 
themselves do not change except in satura- 
tion; and there are a particular bluish green 
and a particular purplish red which, also, 
do not change in color, but only lose rap- 
idly in saturation, verging towards neutral 
eray. 

In opening the discussion, Chairman 


A. H. Elliott said that, with the ad- 
vancement of knowledge as regards the 
application of light, it is appreciated 
more and more that the eye is the one 
thing which should receive considera- 
tion beyond everything else, and these 
Opinions give rise to an appreciation of 
the physiology, psychology and esthet- 
ics in making use of this medium. 

F. L. Godinez expressed the opinion 
that opthalmologists are beginning to 
realize the importance of observing 
those conditions that have a direct 
bearing on differentiation between 
physiological and psychological influ- 
ences. A record is made in each case of 
the patient, and the observations that 
are noted generally might be covered 
under about ten headings: age, occu- 
pation, color, sex, characteristics of the 
patient, historical and hereditary con- 
ditions, inspection of the cornea, con- 
junctiva, and muscular tension, and 
examination of the pupil, which 


has all been done practically by 
external inspection. Then there is 
considered visual improvement by 


adding lenses, and after that tests 
are made by the opthalmometer and the 
ophthalmoscope. Measurements are al- 
so made of the Murck balance, and a 
record is made of both visual fields. 
This is followed by tests of color sensi- 
tivity and an examination of refraction 
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after nine days’ use of a mydriatic and 
finally by a record of the lenses and 
treatment prescribed. It will be noted 
that no consecutive record appears re- 
garding the illumination conditions 
which the patient has been subjected to 
from childhood both at home and in his 
office. 


Prof. S. W. Ashe said he was pleased | 


to note that Dr. Woodworth’s paper in- 
dicated a convincing proof as to the ac- 
curacy of the flicker photometer. He 
asked whether in the direct-comparison 
method of eomparing two lights the ele- 
ment of fatigue ever affects the con- 
clusions. 

E. L. Elliott stated that the object of 
light, so far as the illuminating engi- 
neer, is concerned, is to see, and that 
illumination is best which enables him 
to see best the particular thing which 
he wants to see—hence the so-called 
acuity of vision photometers are in ef- 
fect the only practical ones from the 
illuminating engineer's standpoint. He 
also referred to some recent experi- 
ments on color work, by Dr. Peter 
Cooper Hewitt. 

Dr. A. S. McAllister spoke of the dif- 
ference between the physicist and the 
physiologist in color work. It seems to 
him that there cannot possibly be an 
agreement between them. 

Mr. Rice stated that the objection to 
visual-acuity photometers is, that while 
they measure visual acuity, they do not 
measure intensity of light. There are 
two different factors entering into the 
problem, the ability to see under differ- 
ent colors of light and the comparative 
intensity. 

The element of glare is one which 
enters into this very largely. Lights in 


which there is a predominance of green. 


and blue wave-lengths show more glare 
than there is with the red. 

Dr. A. H. Elliott declared that the 
psychological side of this matter is a 
most practical one, and one which we 
can use in our every day work in the 
application of light to a far greater ex- 
tent than we might perhaps at first re- 
alize. The conditions of feeling, tone 
and atmosphere may not be elements 
which would appeal to the purely me- 
chanically inclined designers of lighting 
installations, yet it is a fact that these 
things have more meaning and stand 
for much more in the application of 
light than saying that there is such an 
intensity of foot-candles or so many ef- 
fective lumens per watt in any instal- 
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lation. There is probably no place 
where the psychology of lighting is a 
more important factor than in the light- 
ing of the home. It is a comparatively 
easy matter to so design the lighting in 
the living room that when the husband 
arrives from his work he is either met 
with a repellant force, something to 
keep his nerves on edge, or else he is 
greeted with a condition which induces 
relaxation. He felt that the gas indus- 
try has made an important achievement 
by its use of amber mantles, and that 
the day is probably not far distant 
when our incandescent lamps will be 
put out in such form that they will give 
rise to similar conditions. 

Dr. Woodworth closed the discussion 
by referring at some length to color- 
blindness. Comparatively very few 
people are totally color-blind, although 
partial color-blindness is quite common. 
There is some doubt whether women 
are less frequently color-blind than 
men, as is generally stated. Regarding 
fatigue in photometry, the theory is 
that with red and green processes the 
eye is more readily fatigued than in the 
ease of yellow and blue. Fatigue is 
least with the white and black, with 
the yellow and blue following, and then 
comes finally the red and green. 

— eon 
An Artistic Electric Sign. 

There has recently been completed 
in Boston an attractive electric sign to 
advertise the Edison Electric Illumi- 
nating Company of Boston. The sign 
is 25 by 16 feet and represents an im- 
mense incandescent bulb in which there 
is a statue of a Greek godess. The 
statue stands sixteen feet and has 
ninety-three square feet of plate glass 
in the background. At night the fig- 
ure stands as a dark object in moving 
clouds, and appears gradually to come 
out in a burst of light. The words 
‘‘Power’’ and ‘‘Light’’ around the 
border then flash on. The sign is said 
to be one of the most artistic electric 
signs in the world. 

-e 
Utah Society of Engineers. 

The Utah Society of Engineers held 
its regular monthly meeting on Friday 
evening, May 19, at the University of 
Utah. The paper of the evening was 
by George M. Bacon, and was entitled 
‘‘Notes on the Construction of a Large 
Concrete Diverting Dam.’’ The newly 
elected president, M. D. Grosh, deliv- 
ered his inaugural address. 
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Ornamental Tungsten Street Lamps in 
Grand Forks, N. D. 

The movement for the ornamental 
lighting of important streets, which 
has been so general in all parts of the 
country, has usually found its chief 
financial support from merchants and 
property owners along the streets spe- 
cially illuminated. In many cities 
there is now developing a feeling that 
the municipal government should as- 
sume this burden because the public 
and the city at large receive the chief 
benefits. Some cities, in fact, have paid 
for their ornamental lighting installa- 
tions as soon as put in. Among these 
is Grand Forks, N. D. 

Grand Forks is a rapidly growing 
city and has become one of the most 
progressive centers in the Northwest. 
Realizing the artistic, commercial and 
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the equipment complete was $29,560. 
The installation has met with enthusi- 
astic popularity. 
——__—__-e_____. 
Commercial Section, National Electric 
Light Association. 
Reference has been made in these col- 
umns in previous issues to the organiza- 


tion of the Commercial Section of the 


National Electrie Light Association and 
to some of the advantages that mem- 
bership in it confers. In a nutshell it 
may be said that the Commercial Sec- 
tion has been organized by the most 
progressive men in the commercial de- 
partments of the central-station indus- 
try and includes also representatives of 
the manufacturers that supply all kinds 
of electrical appliances for use on the 
premises of central-station customers. 
Its object is to further in every legiti- 
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protective value of well lighted streets, 
the municipal authorities arranged to 
illuminate the principal thoroughfares 
with clusters of tungsten lamps mount- 
ed on handsome standards. A total of 
132 of these has been installed. Each 
bears four sixty-watt pendent lamps 
and one 100-watt upright lamp in the 
center. The pendent lamps are in- 
closed in twelve-inch opalescent globes 
and the upright lamp in a sixteen-inch 
globe. 

The standards are spaced evenly and 
so as to have eight or ten to each block, 
depending on the length of the block. 
Seventeen blocks in the city’s business 
district are equipped with the new 
lights. The streets so lighted are: 
Third Street between Belmont and 
Cheyenne Avenues, Fourth Street be- 
tween Alpha and Kittson Avenues, De 
Mirs Avenue from the Red River to 
the Great Northern passenger depot, 
and Kittson Avenue between Third 
and Fifth Streets. The total cost of 


mate way the extension of central-sta- 
tion electric service. 

The present membership of the Com- 
mercial Section is nearly 700. New ap- 
plications are arriving in nearly every 
mail, and it is the ambition of the Mem- 
bership Committee to reach the thou- 
sand mark, if possible, before the New 
York convention, May 29 to June 2, 
as there are surely a sufficient number 
of eligible persons to bring the roster 
up to that number without urging any 
one whose own interests should not 
make him want to belong to this sec- 
tion. 

The convention reports of the various 
commercial committees promise to ex- 
ceed in interest and value, anything of 
the kind which has ever been, pre- 
sented before the National Electrie 
Light Association. 

The Power Committee has been work- 
ing hard on the compilation of data rel- 
ative to the power conditions in the dif- 
ferent sections of the country. <A long 


1001 


list of machinery together with the 
horsepower of the motors required to 
drive such machinery, has also been 
compiled. 

The chairman of the Ornamental 
Street-lighting Committee states that 
the central stations throughout. the 
country have answered questions put to 
them on this subject promptly, and that 
the committee’s report will be of great 
value to all members of the Commercial 
Section. 

The Residence Business Committee 
will present a number of interesting fea- 
tures in its report, including plans and 
blue-prints showing a complete scheme 
of wiring recommended for residences, 
for power and cooking as well as for 
lighting; also plans and recommenda- 
tions for keeping track of this business. 

The report of the Committee on Elec- 
tricity in Rural Districts will comprise 
a large number of illustrations showing 
the various applications of electricity in 
rural communities and the excellent 
prospects in this line. 

The Sign Committee has prepared a 
bulletin which should be an agreeable 
surprise to members of the Commercial 
Section, all of whom will receive it. 

The Advertising Committee has a 
very important proposition to bring be- 
fore the Commercial Section regarding 
the exchange of central-station adver- 
tising. 

All of these reports, publications, 
etc., form a mass of information which 
will be of inestimable value to anyone 


belonging to the Commercial Section. 


The advantages of joining now, before 
the convention meets, are therefore ap- 
parent. J. Robert Crouse, 1823 East 
Forty-fifth street, Cleveland, O., is 
chairman of the Membership Commit- 


tee. 
——___—_-@—_—_—__- 


Extension of Telephone Train Dis- 
patching in Kansas. 

According to officials of the Chicago, 
Rock Island & Pacific Railroad, tele- 
phones will be used in receiving and 
transmitting orders of the Kansas di- 
vision of that railroad after September 
1. Dispatchers now handle a part of 
the movement of trains on the Kansas 
division by telephone, but a portion of 
the work is still done by the old sys- 
tem. Workmen have commenced to 
string wires from Belleville to Cald- 
well, a distance of 275 miles, and when 
this stretch is completed, the entire 
Kansas division will be served by tele- 


phone. 
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Practical Aspects of Printing Teleg- 
raphy. 

An important paper on this subject 
was presented before the Institution of 
Electrical Engineers, London, England, 
on May 4. The author, Donald Mur- 
ray, is the inventor of what are known 
as the Murray automatic and Murray 
multiplex printing telegraphs. In this 
paper he gives the results of extended 
experience in overcoming obstacles, 
physical and otherwise, to the intro- 
duction of printing telegraphy. The 
paper is quite comprehensive and takes 
up in its three parts a discussion of 
the field for printing telegraphy, the 
difficulties in the way of its general in- 
troduction and a description of the au- 
thor’s systems. Although it dwells 
particularly on conditions existing in 
the British Isles, the paper is of uni- 
versal interest to telegraph and tele- 
phone engineers. On account of its 
great length, covering sixty-six closely 
printed pages, space does not permit 
giving more than a summary of the 
most important points touched on. 

Part I discusses the field for printing 
telegraphy, and it is shown that there 
is little scope at present for printing 
telegraphs in wireless work, in railway 
telegraph traffic, or on long ocean ca- 
bles. Their use is chiefly in connection 
with land telegraph lines between 
large centers of population, and it is 
shown that printing telegraphs will, 
in the future, perform a very important 
service in assisting the co-operation be- 
tween telegraph and telephone. It is 
admitted that for transmission of intel- 
ligence over short distances the tele- 
phone stands unrivalled; but it is con- 
tended that for the transmission of in- 
telligence over considerable distances 
the most efficient arrangement is a com- 
bination of the telephone and tele- 
graph, the telephone acting as the col- 
lector and distributor for long tele- 
graph lines. The reason is that the cost 
of long telephone lines is very great, 
while the labor cost of a telephone con- 


versation is extremely small and the 
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time saving is great. With the tele- 
graph, on the other hand, the cost of 
the line is less than one-quarter of the 
cost of a telephone line; but the tele- 
graph labor cost is very heavy and 
there is much loss of time. By co-oper- 
ation between the telegraph and tele- 
phone the advantage of the cheap tele- 
graph line is combined with the advan- 
tage of the low labor cost and time 
saving of the telephone. It is therefore 
contended that economic necessity will 
in future lead to a great increase in 
telephone-telegrams, or, as the British 
Post Office already calls them, ‘‘phono- 
grams.” Printing telegraphs will form 
essential links in the telephone-tele- 
graph network, because printing tele- 
graphs are the only means by which 
the carrying capacity of telegraph 
lines can be greatly increased and the 
labor cost at the same time decreased. 

Part II is a long and detailed account 
of the difficulties that have been en- 
countered in connection with the devel- 
opment and practical application of 
printing telegraphs. With the idea of 
forming a historical record of these dif- 
ficulties, they have been fully and 
minutely described. It is pointed out 
in the first place that the saving of 
labor by the use of printing telegraphs 
cannot in the nature of things be very 
great; but that there is reasonable 
ground for expecting to save from 
twenty-five to fifty per cent in labor 
compared with the Morse key ahd 
sounder. The obstacles encountered in 
dealing with both commercial and press 
messages are discussed. 

The difficulties in the way of making 
a copy for record of telegrams deliv- 
ered are explained, and it is pointed 
out that wet-press copying is the only 
practical method of retaining copies of 
telegraph messages when printing tele- 
graphs are used. The necessity for 
keeping copies of telegrams at all is 
not quite obvious. 

When page-printing telegraphs are 
used a change is necessary in the tele- 
graph forms used by various adminis- 
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trations. There are two kinds of tele- 
graph messages, those sent from city 4 
to be delivered in city B, and those sent 
from city A to be retransmitted in city 
B to city C. In city B nearly all tele- 
graph administrations use two differ- 
ent kinds of telegraph forms to dis- 
tinguish these two kinds of messages. 
For a page-printing telegraph only one 
form for both kinds of messages 1s 
possible, 

Numbering telegraph messages pre- 
sented some difficulties in England 
when the Murray automatic printing 
telegraph system was introduced. 
Counting the number of words in tele- 
grams is a serious burden. There are 
so many Siamese twin words that are 
neither one nor two, that counting 
words is difficult, and the necessity for 
careful checking and counting consid- 
erably diminishes the number of tele- 
grams that it is possible to transmit 
per hour. It also increases the labor 
cost. If it were possible to charge for 
telegrams in some way by time as in 
the case of the telephone, instead of 
by words, a lot of delay and labor 
would be saved. 

Errors in telegrams, due to the tele- 
graph line, to the telegraph machinery, 
and to the human operator impose very 
serious limitations on the time and la- 
bor saving possible with printing tele- 
graphs. 

The variety of telegraph messages 
and the irregularity in the flow of tele- 
graph traffic also greatly reduce the 
possible time and labor saving. 

Traffic arrangements and hours of 
duty of operators are necessarily of 4 
very complicated character in the case 
of large telegraph administrations, and 
the introduction of printing telegraphs 
leads to considerable variation of these 
arrangements. It is difficult to intro- 
duce changes in the daily routine of 
large numbers of human beings. Of 
course, in the case of France, Germany. 
and other countries on the Continent. 
where the Hughes system has been 
largely employed for more than a quar- 
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ter of a century, such difficulties have 
long since adjusted themselves. It is 
in the Morse key and sounder countries 
that the introduction of printing tele- 
graphs necessitates some changes of 
routine. . 

International telegraph traffic pre- 
sents special difficulties because of the 
division of authority and difference in 
habits and ideas and customs and dif- 
ferences in language. 

Alphabetical troubles are not the 
least that printing-telegraph inventors 
have to encounter. Each country re- 
quires some variation in the telegraphic 
alphabet, and it appears to be a physi- 
cal impossibility to devise a printing 
telegraph that will suit all languages. 
A curious illustration of this alphabet- 
ical difficulty is the confusion that ex- 
ists in Great Britain through the use 
of the oblique stroke both for money 
and fractions. 3/8 may be read as 3s. 
8d. or as three-eighths. This confu- 
sion has led to monetary loss. 

Code and cipher messages are the 
despair of telegraph administrations, 
but on the whole a good printing tele- 
graph can handle such messages with 
less risk of error than the Morse key 
and sounder, and at least as expedi- 
tiously if proper methods are used. 
The essential condition is careful train- 
ing of operators in- working on type- 
writer keyboards without looking at 
the keys. 

The use of envelopes and the ad- 
dressing of telegrams present difficul- 
ties in the case of page-printing tele- 
graphs. On the Continent envelopes 
are not used, and the telegrams have 
to be folded up in special ways varying 
with each administration. The print- 


‘ing of the messages must suit these 


methods of folding. This requirement 
is‘hard to fullfil in the case of a page- 
printing telegraph. 

Finally, there are mechanical diffi- 
culties of construction. Printing tele- 
graph machines belong to a theoreti- 
cally bad group of mechanisms, in 
which the majority of the actions are 
striking instead of sliding or rolling, 
and it is only by close attention to de- 
tails that success has been achieved. 

Part III gives a brief general de- 
scription of the Murray automatice sys- 
tem and a more extended description of 
the new Murray multiplex system as an 
illustration of some methods by which 
it has been attempted to save time, line, 
and labor in telegraphy and to over- 
come troubles noted in Part II. 
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These two systems have been de- 
signed to work together as one whole, 
the automatic system being best suit- 
ed for long lines, and the multiplex 
for lines of average length. The two 
systems are in a sense complementary 
to each other. Many of the instru- 
ments are the same in both systems 
and are interchangeable, the same al- 
phabet or code of signals—the five-unit 
Baudot—is used in both, and the per- 
forated tape is the same in both sys- 
tems, so that a perforated-tape message 
may be transmitted either over a Mur- 
ray automatic or a Murray multiplex 
circuit, and it may be reproduced and 
retransmitted at the receiving station 
on either system. An important point is 
that the same keyboard perforator is 
used on both systems. The standard 
typewriter arrangement of the keys is 
followed on the keyboard, and the same 
characters are used in both systems. 

In the Murray automatic system, the 
messages are first perforated on a strip 
of paper tape in the Baudot five-unit 
alphabet. The perforated tape is then 
used to transmit the messages by means 
of an automatic transmitter working 
on the principle of the Jacquard loom. 
The speed of transmission of the sig- 
nals is from 100 to 180 words (600 to 
1,080 letters) a minute, and at the 
receiving station the arriving signals 
are recorded at the same speed as per- 
forations in a second paper tape, which 
is an exact replica of the transmitting 
tape. This reproduced tape at the re- 
celving station then serves to operate 
an automatic typewriter somewhat on 
the principle of a mechanical piano. 
The telegraph line is worked duplex, 
giving one transmission in each direc- 
tion simultaneously on the one wire. 
The received messages are printed in 
Roman type in page form, at speeds 
ranging up to about 200 words a min- 
ute (twenty letters a second). 

In order to prevent interruption of 
traffic by any stoppage of the appar- 
atus, it is necessary to have reserve ma- 
chines. With an automatic system this 
means duplicating the whole of the ap- 
paratus. The result is that the Murray 
automatic system is very expensive, 
costing at present about $6,000 per cir- 
cult, exclusive of royalties. This is a 
very serious handicap on the use of the 
Murray automatic. If manufactured in 
large quantities the cost would come 
down to about half this amount, but 
under present telegraph conditions the 
field for a printing telegraph of this 
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kind is not sufficiently large to require 
large quantities of the apparatus. 

Taking the four factors already re- 
ferred to, namely, saving of time, la- 
bor, line, and office equipment, the 
Murray automatic system shows to ad- 
vantage only in respect of saving of 
line. The cost of office equipment is 
greater than with the Murray multi- 
plex, there is less saving of labor than 
with the multiplex, and there may be 
loss of time if the working arrange- 
ments are not good. This is specially 
the case if the system is worked at 
a high speed to carry heavy traffic. 
The working organization in this case 
must be first-class, or there will be a 
great reduction in the carrying capac- 
ity of the system. On long lines, 13000 
miles and over, the saving of time and 
labor are of much less importance than 
an increase in carrying capacity of 
the line, provided always that telegraph 
traffic is growing rapidly so as to ren- 
der increase of carrying capacity im- 
portant. It is in such conditions that 
the Murray automatic has decided ad- 
vantages, as follows: 

1. The alphabet or code of signals 
that it employs, and the manner of em- 
ploying it, result in less signaling time 
per letter than in the case of any other 
system. 

2. Synchronism is not employed, 
only isochronism, That is to say, phase 
is of no importance, but the speed must 
be right. 

3. Governing or control of speed is 
very quick, so that the right speed is 
obtained in half a second, and is re- 
established in half a second if it is 
momentarily thrown out by a line dis- 
turbance. 

4. The Murray automatic apparatus 
is simple—much simpler than any mul- 
tiplex system. 

D. It works very well through the 
simplest of all repeating stations, name- 
ly, the Wheatstone duplex. 

6. It works very well and easily 
with the duplex balance, even on very 
long lines. 

It will be noticed also that the ad- 
vantages just enumerated are chiefly 
advantages for working over long lines. 
Hardly any of them are of importance 
on short lines. On lines of moderate 
length, time and labor saving are the 
all-important factors, and line saving is 
quite subordinate. On such lines no 
automatic system can save so much 
time and labor as a multiplex system. 
The splitting up of the line into from 
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four to eight channels greatly facili- 
tates the handling of traffic. There is 
less delay on messages, while inquiries 
and corrections are quickly obtained 
because of the numerous channels over 
which inquiries can be made. The 
speed of each channel being compara- 
tive low, one operator on each sending 
channel can perforate tape, and at- 
tend to his own automatic transmitter. 
That saves labor compared with the au- 
tomatic system. Also at the receiving 
end of the line, the speed of each chan- 
nel being low, thirty to fifty words a 
minute, the printers can print direct, 
and can be made entirely automatic in 
their actions, thereby saving labor, be- 
cause one receiving operator can then 
re@eive and check as many as 150 mes- 
sages an hour. On the other hand, on 
a long line it is not possible to get a 
number of multiplex channels. Hence 
on long lines the multiplex loses its 
chief advantage over the automatic sys- 
tem, and the advantages of the auto- 
matic system, already mentioned, then 
predominate. 

On lines not too long to prevent a 
number of channels being obtained with 
a multiplex system on one line, the mul- 
tiplex has the advantage that it can 
‘give simultaneous independent chan- 
nels of communication between sev- 
eral towns connected by a single tele- 
graph wire. This is an arrangement 
of great practical importance in the 
case of several towns, none of which 
alone can keep a telegraph line fully 
occupied. With an automatic system 
such an arrangement is not possible. 
With the automatic system messages 
may be retransmitted automatically by 
the received tape, so that various cen- 
ters can be connected up in this way on 
one line, but this would only be prac- 
ticable on long lines connecting impor- 
tant centers. The Murray multiplex, 
however, now possesses this advantage 
of being able to retransmit messages 
from perforated receiving tape. 

Although the relative advantages and 
disadvantages of automatic and multi- 
plex printing telegraphs appear to be 
obvious and are now tolerably familiar 
to telegraph engineers, this knowledge 
has only been gradually accumulated 
during the past few years as the result 
of prolonged trials of various automatic 
and multiplex printing telegraphs. 
The British and German Administra- 
tions especially have carried out a very 
large amount of experimental work 
with various telegraph systems, includ- 
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ing the Murray automatic telegraph. 

The idea of combining the advan- 
tages of the automatic and multiplex 
systems led to the development of the 
Murray multiplex printing telegraph. 
It is only about a year since this sys- 
tem passed out of the laboratory stage 
and arrived at practical success. The 
Murray automatic system may be said 
to be based on the Wheatstone auto- 
matic transmitter. The Murray auto- 
matic transmitter is greatly modified, 
but the essential principles of the 
Wheatstone transmitter are embodied 
in it. In a multiplex system the in- 
strument corresponding to the Wheat- 
stone automatic transmitter is the dis- 
tributor, and the Murray multiplex sys- 
tem may similarly be said to be found- 
ed on the Baudot, because it has taken 
the Baudot distributor as its basis. For 
driving the distributors, however, in- 
stead of the Baudot arrangement, the 
Delaney multiplex plan of using the 
Lacour phonic wheel motor is adopted. 
Apart from the distributors, the only 
resemblance between the Baudot and 
the Murray multiplex is in general 
principles and in the use of the Baudot 
alphabet. The Murray multiplex trans- 
mitting and printing machines closely 
resemble the corresponding Murray au- 
tomatic instruments. Many are indeed 
identical. The normal speed of the 
Baudot is thirty words a minute for 
each transmission. In the Murray mul- 
tiplex the speed is raised to forty 
words a minute, in order to increase 
the efficiency of the labor at both ends 
of the line. It is possible that under 
certain conditions it may prove advan- 
tageous to increase the speed still 
further to forty-five or fifty or even 
sixty words a minute. There are con- 
siderable possibilities of both capital 
and labor saving by such increased 
speed, and the Murray multiplex has 
the advantage of easy adjustment of 
speed over a considerable range from 
twenty up to forty-five, and possibly 
sixty or more words a minute for each 
transmission or channel. 

Like the Baudot and similar systems, 
the Murray multiplex printing tele- 
graph divides up the line time so as 
to give several transmissions or chan- 
nels on one telegraph wire, each at a 
comparatively low speed suitable for 
the work of one operator sending and 
One receiving. Two distributors, iden- 
tical in design, are employed, one at 
each end of the telegraph line (station 
A and station B). The distributor at 
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station A sends out a governing im- 
pulse once for each revolution of the 
contact arm (four revolutions per sec- 
ond for forty words a minute). This 
impulse controls the speed and phase 
of the distributor at station B so as to 
keep it running in synchronism with 
the distributor at station A. This in- 
strument is a ‘‘double,’’ giving two 
simultaneous transmissions working 
simplex and four when working du- 
plex. The new system may also be 
worked ‘‘triple’’ or ‘‘quadruple,’’ the 
duplex balance in these cases giving 
six or eight transmissions simultane- 
ously on one line. Special arrange- 
ments have been designed to give up 
to six transmissions in each direction, 
but it seems unlikely that anything 
more than quadruple duplex (eight 
transmissions) will ever be required in 
practice. 

The distributor brush arms are car- 
ried directly on the spindle of a phonic 
wheel motor, which is identical in all 
respects with the phonic wheel motor 
employed in the Murray automatic sys- 
tem, and it is driven in the same way 
by a vibrating reed. There are no gear 
wheels or governing mechanisms. The 
commutator and contact arms and 
brushes are the same as in the Baudot, 
and the adjustments are the same. The 
distributor fits on to a wooden base pro- 
vided with spring contact terminals, so 
that the machine may be instantly lift- 
ed off or replaced. The distributor will 
work perfectly in conjunction with 
Baudot distributors and other Bau- 
dot apparatus. It has the advan- 
tage over the Baudot of being sim- 
pler, cheaper, and easier to construct. 


On the other hand, where Baudot dis-, 


tributors are already in use, the Mur- 
ray multiplex transmitting and print- 
ing mechanisms will work excellently 
with the Baudot distributors. The 
Baudot commutator and revolving 
brush arms take the place of the auto- 
matic transmitter driven by the same 
phonic wheel motor in the Murray au- 
tomatic system. The Murray multiplex, 
in fact, combines many features of the 
Murray automatic and of the Baudot, 
and a considerable portion of the ap- 
paratus, with slight modifications, 18 
interchangeable in all three systems. 
It is too early yet to say positively 
what results can be obtained with the 
new Murray multiplex system, especial- 
ly as there are still a number of detail 
improvements to be made. A complete 
installation has only recently been 
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completed for the British Post Office, 
and is now being installed between 
London and Manchester. Prior to this, 
an experimental set, giving one trans- 
mission only, was made by the British 
Post Office, and tried for about six 
months between London and Birming- 
ham. The results were surprisingly 
good. The sending operators were two 
girls without previous experience on 
typewriter keyboards, and yet within 
one month they were each punching 
from forty to forty-five messages an 
hour. After about three months’ prac- 
tice each of these two girls succeeded 
in perforating 100 messages in one 
hour. Excluding several days when 
there were interruptions and break- 
downs due to imperfections in the ex- 
perimental apparatus, and excluding 
several days when traffic was light, the 
average number of messages on the one 
channel or transmission of the multi- 
plex was over eighty per hour. On 
several days during busy hours the av- 
erage exceeded 100 messages an hour. 
On one day, for instance, during three 
consecutive hours from 10 a. m. to 1 
p. m., the numbers were 104, 126, and 
102 messages per hour. 
_———_so-- o—___—_— n 
Indiana Independent Telephone 
Convention. 

In calling the sixth annual conven- 
tion of the Indiana Independent Tele- 
phone Association to order at Indian- 
apolis, May 10, President N. G. Hunter 
declared that independent telephone 
interests are firmly established in In- 
diana. He congratulated the associa- 
tion on the good attendance and said 
the membership had been increased 
fifty per cent during the year. He said 
the recent opening of the toll system 
under the independent lines connecting 
Indiana, Illinois, Michigan, Wisconsin, 
and other states was one of the im- 
portant steps taken during the past 
year. The connections thus made with 
the independent lines gives 2,000,000 
subscribers direct toll connection. 

Governor Marshall welcomed the 
delegates to the city. He said that the 
maintenance of two telephone plants 
where one could serve the public is a 
burden that should no longer be toler- 
ated. He said the State should regu- 
late the rate for such service and not 
allow a competing or duplicate com- 
pany to come into territory already oc- 
cupied. He urged that the telephone 
interests be consolidated and regulat- 
ed under a wise commission law and 
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admonished the telephone men present 
to get ready for such a condition of 
affairs. 

An interesting and instructive paper 
was read by E. V. Hanes, of Indianap- 
olis, on ‘‘ Advantages of the Toll Clear- 
ing House,’’ now in operation in the 
State. 

The subsequent sessions of the con- 
vention were almost wholly given up to 
the discussion of State control of pub- 
lie utilities. This discussion was opened 
by an address by James Garrard, of 
Vincennes. 

A hearty discussion of this subject 
was brought out by Mr. Garrard’s ad- 
dress and the sentiment was strong for 
a public-service commission. The pres- 
ident was directed by resolution to ap- 
point a committee to draft a public 
utilities bill and present the same to 
the next Legislature for passage. 

A radical change was made in the 
by-laws of the Association, whereby it 
is made possible for independently 
owned companies to become members 
of the Association, although they have 
working connection with the Bell Com- 
pany. Heretofore such companies were 
barred. This conciliatory action is ex- 
pected to bring nearly all of the 500 
independent companies in the State 
into the Association. 

The election of officers resulted in 
the re-election of N. G. Hunter, of Wa- 
bash, president, and Walter Uhl, of 
Logansport, secretary. 

The convention concluded with a 
very enjoyable banquet. 

e 


Wireless in the Arctic Regions. 


The Norwegian government has de- 
cided to establish a wireless telegraph 


- station in Spitzbergen in the Polar Sea 


in addition to that already designed for 
Hammerfest in the extreme north of 
Norway. This will carry communica- 
tion 800 miles nearer to the North 
Pole, and may prove very valuable to 
future Arctic explorers, who, by car- 
rying wireless apparatus, may keep in 
touch with civilization. 

— e 

Wireless in Spain. 

King Alfonso has inaugurated a mil- 
itary wireless telegraph station in the 
military camp of Carabanchel, a few 
miles outside of Madrid. It is the first 
powerful wireless station worked in 
Spain, and the contractors guarantee a 
range extending to 500 kilometers be- 
yond any point of the Spanish coast, 
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though the effective range will preb- 
ably reach 4,000 kilometers. Several 
commercial stations are being built by 
a Spanish company. 
—e 
Telephone Train Dispatching. 

O. K. Heyer read a paper on tele- 
phone train dispatching before the Tele- 
phone Society of Boston on April 28. 
He traced the early history of train dis- 
patching from the time that running 
ahead of the train with a flag was the 
method employed, up to the present day. 
As early as 1883 the telephone was em- 
ployed for dispatching trains on a few 
small railroads, but it was not until 1907 
that the improvements in telephonic ap- 
paratus made possible the wide spread 
of this method, supplanting the tele- 
graph for this important service. 

Mr. Heyer said that the extent to 
which the telephone has been adopted 
by the railroads is best shown by the 
following list of roads, each having tele- 
phone circuits covering 1,000 miles of 
line. These figures include in most cases 
equipment installed and under construc- 
tion, both on train and message circuits: 


Miles 
Atchison, Topeka & Santa Fe.............. 7,000 
e Shore & Michigan Southern......... 2,300 
Pennsylvania (east of Pittsburg).......... 1,700 
New York Central (including Boston & Al- 
DANY): aae o ae EAE A a asia ai 1,255 
BIE- POUT aoaie GORA EA En AY a 2,500 
Ilinois Central .............ccececeevccsg, 2,259 
Canadian Pacific ........ccccccccceccccce 3,782 
Great Northern ....ssssesusnepeessessson.. 3,000 
Chicago, Milwaukee & St. Paul........... 1,800 
Louisville & Nashville............c.ccececn, 2,200 
Northern Pacine r; cise ceca.s cxchalondetic ons 1,153 
Chicago, Burlington & Quincy.....,........ 2,700 
Seaboard Air Line............ Comeet a 1,161 
POUL aes was cared beg n a a an 32,810 


In addition to these there are sixty 
which have one or more telephone train- 
dispatching circuits in operation, the to- 
tal number of roads being seventy-three 
and the mileage covered approximately 
48,000 out of a total of 285,000 miles of 
railroads in United States and Canada. 
Of the railroads that have installed tele- 
phone and selector equipment over prac- 
tically their entire systems, the Lacka- 
wanna is the largest. This road, out of 
a total of 957 miles, has equipped 933, 
on which there are 271 stations. 

—_——__s—--o——_____— 

Government Telephone System for 

Argentina. 

The Congress of the Argentine Re- 
public has passed a law authorizing the 
appointment of a commission to inves- 
tigate and report at the next session 
of Congress as to the advisability of 
establishing, under Federal direction, a 
telephone system throughout the Repub- 
lie. 
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Production of Pig Iron by Electricity. 
Consul Stuart J. Fuller, of Gothen- 
burg, Sweden, reports that on Novem- 
ber 15, 1910, the Swedish government 
commenced operations in the experi- 
mental production of pig iron by elec- 
tricity on a scale sufficiently large to 
be considered of commercial magnituie 
and to approximate closely the condi- 
tions of actual commercial manufac. 
ture. Without good coal, and facing 
a rapid diminution in the supply of 
wood available for charcoal, the Swed- 
ish iron industry has felt that its sal- 
vation lies in smelting with the cheap 
electric energy developed from the 
country’s abundant water power. 

A contract was entered into with the 
directorate of the water power at 
Trollhatten to take 3,000 horsepower 
per annum for three years at $2,680 
per year. The installation is designed 
to produce about twenty tons of pig 
iron every twenty-four hours or, with 
continuous operation, 7,300 tons per 
annum, 

The utmost secrecy prevails regard- 
ing the operations, and no official news 
of the results is expected for some 
months. The local press, however, has 
stated that the operations of the ex- 
perimental plant have completely ful- 
filled all expectations and have proved 
that ore canbeelectrically reduced 
with a saving of two thirds of the coal 
used in the old-style blast furnaces. 

There seems to be a feeling among 
iron manufacturers that the experi- 
ments are proving the practicability of 
the process, and it is reported that 
other furnaces are being planned. It 
is hoped that by the end of 1911 there 
will be at least four electrical blast 
furnaces in operation, producing at the 
rate of 30,000 to 35,000 tons of pig iron 
per year on a consumption of 12,000 
electric horsepower. — 

It is reported that tests have heen 
made of the Trollhatten electric pig 
iron at a mill in Lotorp. These tests 
proved that the iron intended for wire 
rope is of even and good quality. 


Lock-Gate Operating Machines for 
Panama Canal. 

Bids have been requested in the 
United States for the machinery to 
operate the lock gates in the Panama 
Canal. It consists of three distinct 
parts—the machinery fcr opening and 
closing the gates, the machines for 
locking the gates when they are closed, 
and the motors to operate these ma- 
chines. 


The machinery for opening and clos- 


ay 
Ne 


The crank gear or ‘‘bull wheel’’ has 
gear teeth on its rim and is driven by 
a single pinion on a vertical shaft. The 
vertical shaft is driven by a bevel gear 
and pinion, the pinion being fast on a 
horizontal shaft passing through the 
bulkhead, which separates the motor 
chamber from the bull-wheel chamber. 
This shaft carries a gear with spring 
center which is driven by a pinion on 
the back shaft of the motor. 

The strut pin is fastened on the wheel 


CROSS SECTION THROUGH CENTER WALL OF LOCK. 


ing the gates was invented in the office 
of the assistant chief engineer by Ed- 
ward Schildhauer, electrical and me- 
chanical engineer, and a patent has 
been issued on it. It is the subject of 
the illustration herewith. It consists 
essentially of a crank or ‘‘bull wheel” 
to which is fastened one end of a strut 
or connecting rod, the other end of 
which is fastened to a lock gate. The 
wheel, moved through an arc of 197 
degrees, closes or opens the gate leaf, 
according to the direction in which it 
is turned. One operation takes two 
minutes. It is a combination gear and 
crank, is constructed of cast steel, is 
nineteen feet two inches in diameter, 
and weighs approximately 35,000 
pounds. It is mounted in a horizontal 
position on the lock wall; turns on a 
large center pin, and is supported at 
the rim in four places by rollers. The 
center pin is keyed into a heavy cast- 
ing anchored securely to the concrete. 


in a boss near the rim of the crank 
gear. The opposite end of the strut or 
connecting rod is fastened to the gate 
at a distance of seventeen feet from the 
pintle by means of the strut anchor. 
The connecting rod consists of a built- 
up structural member with flexible con- 
nection at either end, and a spring 
shock absorber at the gate end. The 
purpose of the shock absorber is to pre- 
vent undue strain on the crank gear 
from wave action on the gate, or other 
causes. It consists of six nests of two 
springs each, capable of exerting, when 
solid, a force of about 184,000 pounds 
and assembled with an initial compres- 
sion of about 50,000 pounds. ‘The 
springs are in compression for a force 
acting in either direction on the strut. 
A slip joint allows for lengthening oF 
shortening the strut within fixed limits. 

The strut is supported at the slip 
joint by a pair of rollers, which are in- 
tended to relieve the joint of undue 
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bending strains. These rollers are sup- 
ported in spring bearings, which allow 
for variation in the distance from the 
center line of the strut to the roller 


track. The roller track is riveted to 
the top girder of the miter gate. 

The crank gear end of the strut turns 
through an agle of about 197 degrees 
on the pin circle and back again over 


the same path. At the extreme posi-. 


tion the strut is on a dead center with 
respect to the crank gear and can exert 
a force on the miter gate depending 
only on the strength of the strut, crank 
gear, or gate. 

The miter-forcing machine is de- 
signed to force the gate leaves to per- 


fect miter and lock them in mitered po- 
sition. It consists essentially of two 
box-shaped castings, one bolted to the 
outer end of the top girder of each gate 
leaf, one casting carrying a pair of 
movable jaws and their operating 
mechanism and the other carrying a 
large pin, which is inclosed by the jaws 
when they are in the closed position. 

. The Jaws are connected by a series of 
toggle links to a crosshead nut which is 
moved by means of a revolving screw. 
The end thrust of the screw is taken up 
by two thrust bearings which transmit 
thrust in either direction to the main 
frame casting. The screw is turned by 
a bevel gear in mesh with a bevel pin- 
ion on the motor driving shaft. This 
driving shaft passes through a plug 
bearing and is connected to the motor 
shaft by means of a friction cut-off 
coupling. The forces acting on the 
jaws are transmitted directly to the 
frame through pins when the jaws are 
in the locking position, and there is no 
strain on the screw due to forces acting 
on the jaws. When in open position 
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the jaws allow either gate leaf to reach 
the mitering position without interfer- 
ence from the other. 

The motor is provided with a solenoid 
brake for bringing the machine quickly 
to rest when the current is shut off by 
the limit switch. The estimated time of 
a single operation for this machine in 
one direction is fifteen seconds. 

One gate-moving machine will be re- 
quired for each gate leaf, ninety-two in 
all; one miter-forcing machine for each 
gate or pair of leaves, forty-six in all; 
one motor for each gate-moving ma- 
chine and one for each miter-forcing 
machine, 138 in all. Two gate-moving 
machines, one miter-forcing machine, 
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DIAGRAM OF LOCK-OPERATING MECHANISM. 


and three motors will be purchased first 
and given a thorough test, in service, 
hefore the contract for the whole quan- 
tity 1s let. 


Electrically Operated Dock. 

The Government of Canada having 
agreed to guarantee interest on cost 
of a large shipping dock to be built 
at Esquimalt, near Victoria, its con- 
struction has been started. The dock 
will be 900 feet long, 100 feet wide, and 
will cost $3,000,000. It is announced 
that reinforced concrete and steel will 
be used for the dock walls. The ma- 
chinery to be supplied will be driven 
by electricity, and even the capstans 
for warping vessels in and out of the 
dock will be operated by electricity. 
There will be thirty-five feet of water 
on the sill at low water. 

—_—_—_—__~»-—_____ 
Exports of Copper. 

For the week ended May 11, exports 
of copper were 5,427 tons. Since May 
1, exports were 10,010 tons, as compared 
with 12,121 tons for last year. 
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Electric Plant for Coal Mine. 

The Victor-American Fuel Company, 
which owns one of the most up-to-date 
and modern coal-mining plants in the 
Southwest, has been operating steam 
plants at three of its coal properties 
near Gallup, New Mexico. A short 
time ago it decided to install a central 
turbine plant, and transmit power from 
this to its other properties. To this end 
the company constructed a fireproof 
power house built of brick, with steel- 
supported roof, in which it is installing 
one 300-horsepower water-tube boiler, 
and three 100-horsepower marine boil- 
ers with Illinois stokers, space being 
left for additional boilers to be installed 
later. Steel coal bunkers are provided 
which receive coal from a table about 


200 feet away. The ashes from each 


boiler fire pot are emptied into a spe- 
cial car underneath the boilers 

In the generator room the present in- 
stallation will consist of two 500-kilo- 
watt 2,300-volt three-phase General 
Electric horizontal condensing steam 
turbines operating at a speed of 3,600 
revolutions per minute and a frequency 
of sixty cycles, space being left for two 
additional units. The exciters will con- 
sist of two continuous-current fifteen- 
kilowatt 125-volt General Electric con- 
densing turbo-generators operating at a 
speed of 4,500 revolutions. per minute. 

The switchboard will have blue Ver- 
mont marble panels and standard finish 
instruments. It will consist of two 
fifteen-kilowatt direct-current exciter 
panels, two 500-kilowatt alternating- 
current generator panels, and four al- 
ternating-current single-circuit feeder 
panels, 

There are at present four feeder cir- 
cuits radiating from the power house. 
One circuit goes to the Heaton mine, 
about 1.25 miles distant, where about 
300 kilowatts in motors are installed; 
another runs in the opposite direction 
to the Company’s Navajo mine, where it 
has approximately 600 kilowatts in mo- 
tors; the third circuit goes to the Bart- 
lett mine, about 1.5 miles away, where 
200 kilowatts in motors are installed; 
the fourth circuit goes to the town of 
Gallup, five or six miles away, where 
the electricity will be used for lighting 
and power. A voltage of 6,600 was de- 
cided upon as a suitable potential for 
transmission, as some of the develop- 
ments were situated four to six miles 
from the plant. All the circuits are pro- 
tected by aluminum-eell lightning ar- 


resters. 
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FINANCIAL REPORTS OF ELEC- 
TRICAL COMPANIES. 


CHICAGO RAILWAYS COMPANY. 

The Chicago Railways Company has 
issued its annual report, covering the 
twelve months ended January 31, 1911. 
The income statement (joint account 
with the city of Chicago) compares as 
follows: 


1911 1910 
Total earnings ............. $14,064,709 12,442,882 
Expenses and taxes........ 9,845,296 8; 710, 017 
Bal., 30% of gross........ 4,219,413 3,732,864 
5% on value Cie baw twee eee 2,865,531 2,275,718 
Net income ........... ... 1,353,882 1,457,146 
City proportion, 55%....... 744,635 801,430 
Co.’s proportion, 45%....:.. 609,247 655,715 


The non-partnership account of the 
Chicago Railways Company compares 
as follows: 


1911 1910 

*Gross income ...........05. $3,816,107 $3,114,637 
Bond interest .............. 3,067,702 2,417,722 
Miscellaneous ............... LIL wecskeaes 
Sinking fund ............... 250,000 250,000 
Corporation expenses and 

adjustments ...........06. 163,884 150,757 
Total deductions ........... 3 542,857 2,818,480 
Net available for dividends. 273,250 296,157 


Consists of 5% interest allowed on invest- 
ment, Chicago Railways’ share of net income 
(45%), and miscellaneous interest. 


The general balance sheet as of Jan- 
uary 31, 1911, compares with that of 


January 31, 1910, as follows: 


Assets: 1911 1910 
Road equip. and franchise.$79,786,411 $57,024,117 
Bonds dep. as collateral... 9,265,200 9,265,200 


Cash and cash items....... 8,358,953 7,044,001 
Ao ounte receivable ....... 178,797 39,852 

TOCA] ose ve eew sede ieat $99,147,526 $75,058,849 

Liabilities: 

Preferred stock ........... $ 100,000 $ 100,000 
Current liabilities ......... 3,744,787 ,345,334 
Interest and taxes accrued 1, oat 766 - 1,215,874 
Reserve for damages....... Net 400,961 
P. & L. surplus............ S 3.4 90 156,64 

Total serien wees sey ere $99,147,526 $75,058,849 


PACIFIC GAS AND ELECTRIC. 

The Pacific Gas & Electric Company 
has issued its report for the year ended 
December 31, 1910. The income at- 
count compares as follows: 


1910. 1909 
+Gross revenue ........... $13,859,964 $13,332,501 
Operating expense, taxes, 

reserves, etC. .........6- 7,921,341 7,531,576 
Net revenue ... ....-..... 5,938,623 5,800,925 
Interest veces cec dees sees 3,006,156 2,988,522 
Balance .....ssoasesssersss 2,932,467 2,812,403 
Preferred dividends ...... 600,000 600,000 
Sinking fund ............. 733,402 667,209 
Bond discount .......--.4.. 47,220 42,237 
Total deductions ......... 1,380,622 1,309,446 

Surplus .....ccc cee eccnes 1,551,844 1,502,957 


*Equal to eight per cent on $19, 272,500 out- 
standing common. 

tDoes not include revenue in suspense (San 
Francisco rate cases) as follows: 1910, $369,- 
264; in 1909, $317,574; in 1908, $116,882. 


UNITED RAILWAYS INVESTMENT COMPANY. 

The United Railways Investment 
Company, which is a holding concern 
for the United Railroads of San Fran- 
cisco, the Philadelphia Company, and 
other street railway and power com- 
panies, earned a surplus of $766,468 for 
the year ended December 31, 1910. 
This is equivalent to 4.79 per cent. on 
the $16,000,000 of preferred stock, 
which compares with 3.2 per cent. 
earned in 1910 and 1.7 per cent. in 


1909. 
In his report to the stockholders, 
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President Ernst Thalman says that the 
acquisition of the Sierra & San Fran- 
cisco Power Company has resulted in 
a substantial saving to the United Rail- 
roads in the cost of its power. He notes 
that $20,000,000 of the $41,000,000 
common stock of the Philadelphia Com- 
pany was listed on the Parquet of the 
Paris Bourse in March, 1911. ‘‘The 
Directors believe,’’ says the report, 
‘that the result of this action, which 
was accomplished only after prolonged 
negotiations, will be beneficial not only 
to the holders of the securities of the 
Philadelphia Company, but to the 
stockholders and security holders of 
the United Railway Investment Com- 
pany.”’ 

At the annual meeting of the Invest- 
ment company in Jersey City Emil 
Loeb and Eben Richards were elected 
directors, succeeding M. Kubierskchy 
and C. S. Shepard. 


SYRACUSE LIGHT & POWER. 

The Syracuse Light & Power Com- 
pany has reported to the New York 
Stock Exchange for the twelve months 
ended December 31, 1910, as follows: 


Gross earnings .......c-cccnccccccccecccs $274,769 

General expenses and taxes.............- ; 
Net earningS .......-cccccccccecccccece 273,080 

Bond interest .....ss.sooesossesssossrosne 264,691 
SUP DIG: s Siew tobias aig pa oar eee aeaaaee 8,389 


PHILADELPHIA ELECTRIC COMPANY. 

The annual report of the Philadel- 
phia Electric Company for the year 
ended December 31, 1910, shows gross 
earnings of $5,946,026, against $5,489,- 
903, and surplus after dividends, $339,- 
141, against $392,480. The income ac- 
count shows the following: 


1910. 1909. 
GrOSS seeen sete Sua eaeos $5,946,026 $5,489,903 
Operating expenses and fixed 
chargeS .......ssossecseoe 4,729,647 4,287,642 
Net income ..........eeee: $1,216,378 $1,202,261 
Less dividends ............. 877,237 809,780 
SuUrollis: 66s ccc bie ieee es $ 339,141 $ 392,480 
Previous surplus ........... 1,783,499 1,391,018 
Deduct stock dividends..... 1,499,265  ..sesess 
Total surplus ............ $ 623,375 $1,783,499 


UNITED RAILWAYS OF BALTIMORE. 


The annual report for the year ended 
December 31, 1910, of the United Rail. 
ways & Electric Company of Baltimore 


is issued. The income account com- 
pares as follows 
1910 1909. 
GYOSS. coi oat 0%6 ee SAS eas $7,687,894 $7,209,983 
ExpenseS ..cccsccccnevccscns 3,601,796 3,361,871 
Net soene cea eye PER me ea 4,086,098 3,848,112 
Other income ...........00. 2.490 2,490 
Total income .......ee2005 4,088,488 3,850,602 
CHATSES: sisina nts es cau ses 2,801,635 2,734,187 
SUuTDIUS: 2-23 2965 eeowae enna 1,286,853 1,116,415 
Extra expenses, etc......... 924,048 *1,013,413 
Balance ose cso etea sagen 362,804 103,001 


*Included in this amount is $466,692 advanced 
to the treasury for improvements in 1906 and 
since carried as a deferred asset. 


= ee ———————— ee oM 


Vol. 58—No. 20 


SAO PAULO TRAMWAY. 

The Sao Paulo Tramway, Light & 
Power Company has issued its pam- 
phlet report for the year ended Decem- 
ber 31, 1910. The income account com- 
pares as follows: 


910. 1909. 
Gross earnings ..... E - 548, ass $2,439,486 
Operating expenses ....... 962,337 84 6.627 
Net earnings .,..........- 1, 986, 955 1,592,859 
Charges .......cceceees pags 383, 862 371,986 
Surplus .......... Bie eect *1,603,093 1,220,873 
Dividends ....... EE see 999,992 978,867 
Renewals, etc. .......- seceee 200,000 150,000 
Surplus Cout enaa anete 403,100 92,005 


*Equal to 16.03 per cent on $10, 000, 000 capital 
stock, before charging out renewals, as com- 
pared with 12.21 per cent earned on same stock 
in previous year. 


RIO DE JANEIRO TRAMWAY. 

The Rio de Janeiro Tramway, Light 
& Power Company has issued its report 
for the year ended December 31, 1910. 
The income account compares as fol- 
lows: 


1910. 1909. 

Gross revenue ........c.0- $10,960,180 $7,527,659 
Operating expenses ........ 5,567,088 4,459,252 

Net revenue ..... ceeseee. 6,393,092 3,068,307 
Other income ........ccceee 40,484 370,188 

Total income ............ 5,433,576 3,438,495 
Interest, general and legal 

expenses, taxes, etc. .. 3,096,433 2,288,887 

SuUrplu8S ....essesscessosoco 2,337,143 1,149,608 


A comparative analysis of the gross 
and net earnings of the company fol- 


lows: 

Gross revenue: 1910. 1909. 
TYAMWAYS .ccccccessccsceece $6,439,466 $3,641,779 
Telephone (cos idesa wees sees 256,801 209,681 
Light and power ..... Weyer acai 1,836,289 1, 130, 448 
GaS Gusts awe sa oe buss Mare Mees wate 1, "130,448 
GOS: ei ca ae E a ea APPEN 2,427,625 2, 545,661 

Net revenue: 
TYAMWAYS ...cecccecess . e » e $3,341,230 $1,745,137 
Telephone ......ccceccccsees 130,588 109,090 
Light and Power........s.. 1,374,631 836,510 
GAS e gee’ se kewi ai PPE 546,643 377,569 

Total cearr renne ee 5,393,092 3,068,207 


MONTREAL STREET RAILWAY. 

The report of the Montreal Street 
Railway Company, for the month of 
March and six months ended March 31, 
1911, compares as follows: 


1911. 1910. 
March grosS .,...c.ce-eceeeee $ 371,992 $ 336.197 
ExpenseS ...sssesocssesseese 34,484 220,790 
March net ....esessosesese 137,508 115, 407 
Charges and taxeS.......... 46,423 40,675 
March surplus ........... 91,085 74,731 
Six months BTrossS........... 2,202,915 1,992, 236 
Expense9S 9:55 deg xeecas sanders 1,370,478 1,216,984 
Six months net............ 832,442 775,252 
Charges and taxeS.......... 229,205 212,586 
603,237 562,666 


Six months surplus........ 


PUBLIC SERVICE CORPORATION. 

The Public Service Corporation of 
New Jersey reports to the New York 
Stock Exchange the following state- 
ment of earnings and expenses of Pub- 
lic Service Corporation of New Jersey 
and subsidiary companies for the three 
months ending March 31, 1911: 


Gross earnings operating companies. .$7.117, 252 


Income from mise, sources........+6+- 379, e 
Total esereneverarerer eevee ooe Oop‘oa o‘ oooonnl GAl 7,496,9 6 

Operating expenses and taxeS........- 4.019 209 
Net oS 5.2 cb wc tatora eee ee ar SUA wr Sie ee wee ete we 1 (008 

Fixed charges of oper. companies....... 2,684,669 
Balance os a ees oS OOS OREO SESS 792, 


Fixed charges of Pub. Serv. Corp. of 


New Jersey siecriciassii oeri epiet pa 
Suüurplüs ceure eed aed eee rraian ZA 186 
Profit and loss Dec. 31, 1910.......... ese 
Total surplus ........sesssesssenecer. roa 
Dividend paid March 31, 1911........+- 37 rae 
Balancé acdsee eases ees cara soe 1 ery 
Adjust. (credit) 2... . cece wee e cece cence 5 413 
Profit and loss March 31. 1911......- 1,606, 
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LoADED TELEPHONE Liınes.—What is 
meant by a loaded telephone line? 
What are loadng coils?—W. St. C., 
Cedar Rapids, Iowa. 

A long telephone line, particularly if 


it is a cable circuit, possesses considera- 


ble distributed capacity which has a 
tendency to distort the voice currents 
and therefore render the transmission 
of speech more or less inarticulate. It 
was pointed out many years ago by 
Oliver Heaviside, an English physicist, 
that when the resistance, capacity and 
inductance of a line wire properly bal- 
anced there is no distortion of the cur- 
rent. Prof. M. I. Pupin, of New York, 
showed that this condition can be real- 
ized practically by the introdaction of 
inductance coils at definite intervals 
along the line. These coils are called 
loading coils or Pupin coils and a tele- 
phone line provided with them is called 
a loaded line. The use of these loading 
coils counteracts the excess capacity 
and greatly extends the distance that 
telephonic communication can be car- 
ried on. Thus, within a few weeks 
long-distance telephone service has been 
successfully opened between New York 
City and Denver, a distance of over 
2,000 miles, this being made possible 
by the use of loaded telephone circuits. 


Dampine Disks on METERS.—Why is 
an aluminum disk with magnets on 
either side of it used on an electric me- 
ter.—J. M., Knoxville, Tenn. 

An ordinary electric watt-hour me- 
ter is a form of electric motor whose 
driving force or torque is obtained from 
the interaction of the current (series) 
and potential (shunt) coils. If the 
only load or resisting force on such a 
motor were the friction of the bearings 
and of the gears in the recording mech- 
anism, it would tend to run at enor- 
mous speed with heavy line currents 
and not at all proportional to them. 
Therefore some artificial load must be 
placed on the motor of the meter so 
that the latter will register at a speed 
directly proportional to the line cur- 
rent. The so-called damping disk 
placed between permanent magnets 
constitutes such a load. The movement 


of the disk between the magnet poles 
causes the cutting of lines of force 
which results in the generation of a 
small electromotive force between the 
circumference and the center of the 
disk and, since this is a closed electric 
circuit of very low resistance, so- 
called eddy currents are thereby pro- 
duced in the disk. The reaction of the 
magnetic field of the eddy current and 
the field of the magnet causes a re- 
tardation of the motion of the disk and 
therefore furnishes the mechanical load 
or damping desired. The disks are usu- 
ally made of aluminum, so as to place 
as light a weight on the step bearing 
of the meter spindle as possible. 


PRINTED CoPIES OF PATENTS.—In your 
weekly list of electrical patents 1 no- 
ticed recently mention of a patent that 
interests me very much. Can I secure 
a printed copy of this patent in full 
otherwise than through a patent attor- 
ney’—R. T. H., Aurora, Ill. 

Printed copies of American patents 
can be obtained for five cents each on 
application to the Commissioner of Pat- 
ents, Washington, D. C. In writing for 
such copies the number and title of the 
patent and the name of the inventor 


must be given. 


GENERATION OF ELECTRICITY DIRECT 
FROM CosL.—What credence can be 
given to the newspaper „accounts that 
have been printed a short time ago 
about the invention of a means for gen- 
erating electricity direct from coal ?— 
P. B., Baltimore, Md. 

Many investigators have worked on 
this problem without any practical and 
scarcely any theoretical success. De- 
spite the newspaper announcements 
from time to time that some inventor 
or other has found a method of doing 
this, no credence should he given to 
what is evidently an exploitation 
scheme until an inventor shows conclu- 
sively to the satisfaction of both scien- 
tists and engineers that he has really 


solved the problem. 


PosITioN oF LAMPS IN WINDOW LIGHT- 
ING.— Where is the best place to have 
the lamps mounted for lighting store 
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windows?—J. M. S., Kansas City, 


Kans. 
The best results in store-window 


lighting are undoubtedly obtained by 
placing the lamps in properly designed 
reflectors along the upper front edge 
of the window, so that their light 
is thrown downward and backward 
upon the goods displayed. The re- 
flectors should not only direct the light 
evenly upon the exhibits but should 
also screen the lamps from the view of 
any one looking in at the window. By 
placing the lamps at the top as directed 
this is already accomplished to a con- 
siderable degree. There is a common 
but very erroneous opinion that the 
lamps must be put near to the object 
to be illuminated, as the result of which 
they are very often placed so that their 
strong direct rays enter the eye and 
compel the iris to partly close for pro- 
tection, thus producing the uncomfor. 
table sensation of glare which defeats 


acute vision. 


Gas ‘‘Arcs.’’—In the so-called gas 
‘‘ares’’ is there really anything that 
justifies the word ‘‘are’’?—A. C. F, 
St. Paul, Minn. 

There is nothing about a multiple- 
mantle gas lamp that corresponds to 
the are of an electric arc lamp. When 
the gas interests found that there was 
nothing they could offer in a single- 
burner lamp that could meet the strong 
demand among merchants for a high- 
candlepower lamp such as the arc lamp, 
they devised a clustering of several 
mantle burners in a single globe and 
announced it as a gas ‘‘arec,’’ thereby 
bearing out the old saying that ‘‘imi- 
tation is the sincerest flattery.” 


DOUBLE - CURRENT GENERATOR. — 
What is meant by a double-current 
generator ?—H. R. B., Flint, Mich. 


If a rotary converter is driven by 
some prime mover it operates as a 
generator and can deliver either direct 
current or alternating current or both. 
When it delivers both direct and alter- 
nating currents from the opposite 
sides of its armature it is operating as 
a double-current generator. 
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New Electrical and Mechanical Apparatus and 


Features in the Design of Electrolytic 
Arresters. 

Oil in the tanks of electrolytic light- 
ning arresters is in contact with the 
electrolyte in the trays. It, therefore, 
soon becomes ‘‘ wet.’’ That is, it absorbs 
moisture from the electrolyte. It has 
been found that organic substances, 
such as wood or fiber, when used be- 
tween electrolytic arrester trays, ab- 
sorbs moisture from the ‘‘wet’’ oil and 
thereby becomes conducting. They car- 
bonize and difficulties ensue. So that 
there can he no trouble from this con- 
dition, in Westinghouse electrolytic ar- 
resters, separators of porcelain are used 
between the trays. The wooden tie rods, 
which bind the tray structure together, 
are not in contact with any trays ex- 
cept the top and bottom ones of each 
section. The rods are supported out 
in clear oil. 

A porcelain seperator is shown in 
Fig. 1. Fig. 2, a sectional view of three 
trays, filled with electrolyte, shows 
how the separators are used. Four sep- 
arators are used between each pair of 
trays. Each stack of trays and separ- 
ators is clamped with iron nuts turning 
on the threaded ends of wooden tie 
rods. 

In each Westinghouse electrolytic- 
arrester tray there are four holes 
which, when the trays are stacked, 


FIG. 1.—SECTION OF PORCELAIN TRAY 


SEPARATOR. 


form a verticle oil duct through which 
oil can circulate. This promotes the 
discharge of bubbles from the electro- 
lyte and assists in maintaining an ar- 
rester at a low temperature when it is 
operating continuously for a long per- 
iod. Another feature that assists in the 
effective discharge of bubbles is the 
eontour of fhe tray. It will be noted 


Appliances. 


from Fig. 2 that the outer portion of 
each tray 1s of such shape and so in- 
clined that bubbles, forming in the elec- 
trolyte, will be discharged directly into 
the oil. A horizontal lip, formed 


Ott gucT 
ALUMINUM TRAAY. 


FIG. 2—SECTIONAL VIEW SHOWING METH- 
OD OF SEPARATING TRAYS. 


around the tray edge, would constitute 
a pocket which would obstruct the bub- 
ble discharge. Therefore, such con- 
struction has been avoided. 

Tray structures for these electro- 
lytic arresters are divided into sections 
or units, each section being small 
enough so that it can be readily han- 
dled by a man, when he is putting it 
in or withdrawing it from a tank. 


Aluminum Trays A 
ction — 


in Se o 


FIG. 3—SECTIONAL VIEW OF ARRESTER 
COMPLETE. 

Ample oil space is provided between 
the tray structure and the inner sur- 
face of the sheet-iron tank, as shown 
in Fig. 3. In computing the clearance 
necessary between the trays and tank, 
for sufficient insulation, it was assumed 
that the oil would always be ‘‘wet.’’ 
Two very desirable things accrue be- 
cause of the allowance of this liberal 


clearance. One is that the oil volume, 
hence the ability of the arrester to dis- 
charge continuously, is greatly in- 
creased. 

The other feature is that it is not 
necessary to hang a circular screen of 
some organic insulating material, down: 
in the tank around the tray structure, 


.to prevent arcing between the trays 


and the bank. 
——_+<--—___. 
New ‘‘Compound’’ Speed Regulator. 

The new compound speed regulator 
built by the Cutler-Hammer Manufac- 
turing Company combines in one device 
the simple type of motor speed regu- 
lator for decreasing speed, with a mo- 
tor field regulator. This permits, by 
means of the operation of a single lever, 
the starting of the motor, varying the 
speed up to normal and increasing the 
speed above normal. Increasing of the 
speed above normal is accomplished by 
Inserting external resistance in the 
shunt field of a shunt or compound mo- 
tor. This regulator provides 100 per 
cent variation by field control, and fifty 
per cent by armature resistance. For 
controlling the speed of motor-driven 
fans and machine tools it is well adapt- 
ed. Where large variations are desired 
and only one voltage available it is a 
most economical and convenient means 
of control. 

The device shown in the accompany- 


CUTLER-HAMMER “COMPOUND” SPEED 
REGULATOR. 

ing illustration, is compact, has only 
one lever, automatic release from aDY 
point, and renewable segments. Stand- 
ard sizes are made from one-fourth to: 
fifty horsepower for 115, 230 and 500- 
volt circuits in two separate types, fan: 
type and machine type. 
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New Telephone Exchange at McPher- 
son, Kansas. 

New facilities for handling subscrib- 
ers’ and rural lines have just been put 
in service in the exchange of the Mce- 
Pherson Telephone Company, at Me- 
Pherson, Kans. The switchboard and 
accessories are up-to-date in every par- 
ticular and make this exchange one of 
the best equipped for its size in that 
section of the country. 

The McPherson Telephone Company 
is owned by the business men of that 
town. Last year the officers of the com- 
pany started an investigation to find out 
for themselves what was the best equip- 
ment for their telephone system. There 
had been a demand among some of the 
subscribers for the _ central-battery 
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change ample provision was made for 
future growth. The McPherson Tele- 
phone Company expects to be larger 
than it is now, and has planned this ex- 
change with a view to taking care of a 
large number of additional lines. Its 
ultimate capacity is 1,600 lines, and at 
present it is equipped for 600. There 
are twenty out-going trunks, with a ca- 
pacity of twice that number. 

The equipment further consists of 140 
combined jacks and signals for the rural 
and magneto party lines. There are ten 
combined jacks and signals for night 
service on the toll switchboard. Five 
outgoing call-wire circuits have been 
installed, with a capacity in the ex- 
change for eight. 

There are two cable-turning sections. 


SUBSCRIBERS’ AND RURAL SECTIONS. 


method of operation, and it was finally 
decided to discard the magneto equip- 
ment of the city lines. 

The Western Electric Company’s pro- 
posal was accepted and a central-bat- 
tery equipment, conforming in every 
way with the best telephone practice, 
was purchased and installed in the Me- 
Pherson exchange. The company now 
occupies the second and third floors of 
the Farmers’ and Merchants’ Bank 
Building. The installation of the new 
equipment makes practically a complete 
new exchange. 

The new board consists of five opera- 
tors’ positions. Two operators handle 
the subscribers’ lines, one takes care of 
a combination subscribers’ and rural 
section; there is one rural section, and 
the equipment is completed by a spe- 
cial section employed for toll switch- 
ing and night toll service. 

In providing facilities for this ex- 


Cable, racks, distributing frames, super- 
visory equipment, harmonic converters 
and a power plant consisting of a stor- 
age-battery equipment and mercury-are 
rectifier, have been provided. 

The main distributing frame contains 
on its horizontal side the full equipment 
of eight shelves. The ultimate capacity 
is 320 lines per shelf, and the present 
equipment is 160. There are eight ver- 
ticals for the protectors, half as many 
as are provided by the ultimate capacity 
of the frame. The total number of pro- 
tector lines is 800. 

The wire chief’s desk is arranged for 
one operator. It is wired for a testing 
circuit, two test lines to the main frame 
and two to the switchboard ; two incom- 
ing trunks (ultimate capacity five), and 
telephone, ringing, call-wire and buzzer 
circuits. 

Provision has been made for one 
chief operator. The chief operator’s 
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desk contains five incoming trunks, 
four monitoring key circuits, four line- 
monitoring lamps and four cord 
supervisory-monitoring lamp circuits. 
—————_~s--o—____—_ 
Large Generator for Washington Com- 
pany. 

The Washington Water Power Com- 
pany has just placed an order with the 
General Electrice Company for two of 
the largest water-wheel-driven generat- 
ors ever constructed. These machines, 
which are to be installed at the Long 
Lake plant of the Washington company, 
will be three-phase generators of the 
horizontal type and will have a capacity 
of 13,900 kilovolt-amperes and will be 
of so liberal design as to be able to 
earry a twenty-five-per-cent overload 
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WIRE CHIEF'S DESK AND PROTECTOR EQUIPMENT. 


continuously. They will operate at a 
speed of 200 revolutions per minute and 
will generate current at a potential of 


4,000 volts. 
oe 


Canadian Holophane Company Organ- 
ized. 

The Holophane Company, Limited, of 

Canada has been organized and will 
be ready to do business June 1. The 
Canadian Company will be under di- 
rect charge of C. A. Howe, as general 
manager, who has been in charge here- 
tofore of the Chicago office of the Holo- 
phane Company. He will be assisted 
by H. D. Howe, who will hold the posi- 
tion of secretary in the Canadian com- 
pany. 
Holophane, Limited, will have its of- 
fices and stock rooms at 60 and 62 
Front Street, West, Toronto, where a 
large and complete stock will be kept 
for immediate shipment. 
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Hysteresigraph. 
Hysteresis curves of any given 
sample of iron can be very readily 


shown upon a screen by means of a 
new instrument which is known as the 
hysteresigraph. It has been recently 
brought out in Paris by J. Carpenter. 
The apparatus is based upon the same 
principle as is used in the Abraham 
rheograph. The rheograph consists of a 
galvanometer containing a closed mag- 
netic circuit having in connection with 
it a fixed winding and a movable wind- 
ing, this latter being, in fact, a single 
turn of aluminum bar upon which is 
mounted a mirror. The movable part 
swings upon stretched wires so that it 
causes the movement of a spot of light. 
Such movement takes place horizontal- 
ly and the spot is then spread out 
vertically by an optical device consist- 
ing of a revolving prism and a set of 
mirrors. Combining thus the two move- 
ments we have a spot of light which 
gives the wave form of the current up- 
on the screen. 

One of these galvanometers will he 
observed mounted in a vertical posi- 
tion at the rizht of the illustration. It 
traces the wave form of the electro- 
motive force upon the screen and there 
is a second galvanometer of the same 
kind which is connected so as to give 
the wave form of the current. It is pos- 
sible to combine the two in order to 
produce the hysteresis curve of the 
iron. A hysteresis curve represents the 
respective values of induction and mag- 
netizing force, and since the induction 
corresponds to the electromotive force 
and the magnetizing force I to the cur- 
rent, one galvanometer indicates the 
electro motive force and the second in- 
strument the current in the following 
way: 

The magnetic circuit, which is quite 
independent of the instrument and con- 
tains the sample of iron in question, 
may be made in the well known form 
of an iron ring having a continuous 
winding such as is used in the ballistic 
method, but in order to be able to test 
different samples of iron quickly it is 
preferable to use the iron in the shape 
of a bar. In this case the iron can have 
the form of a solid or laminated bar 
from 20 to 25 centimeters in length. 
The bar is introduced in a primary coil 
which covers its length, and there is a 
secondary winding upon the middle 
part consisting of a few turns. At each 
side of the sample the magnetic circuit 
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is completed by a massive iron core 
whose magnetic reluctance is negleg- 
ible. 

Passing an alternating current in 
such a circuit in the primary coil the 
secondary coil will have an induced 
electromotive force. We then place 
in series with the primary coil a small 
transformer which gives current to the 
rheograph and the deflection of the mir. 
ror at each instant represents the in- 
stuntaneous value of the magnetizing 
current. On the other hand, we con- 
nect the above-mentioned secondary 
coil upon a second rheograph through 
a resistance of about 100 ohms, so that 
the deflections of this rheograph repre- 


sent the electromotive force or the 
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down when the mirror swings vertical- 
ly. This beam is received at a short dis- 
tance by a second lens parallel to the 
first one which is adjusted so as to 
keep the beam nearly at a constant 
focus regardless of the swing of the 
mirror. At this focus is placed the mir- 
ror of the second (right-hand) galvano- 
meter with vertical axis and it gives a 
horizontal swing to the beam. The 
beam is then reflected to the distant 
screen and has the two combined move- 
ments so that it gives the hysteresis 
curve which is desired. Not only can 
the hysteresis curve corresponding to a 
given maximum induction he obtained 
but the induction (or current) value 
can be varied quite easily by using a 


HYSTERESIGRAPH. 


value of the induction. However, it is 
necessary to combine these two deflec- 
tions to obtain the hysteresis curve, and 
this is done by mounting the two gal- 
vanometers as shown in the photo- 
graph. One of the galvanometers, for 
instance the one which shows the in- 
duction, is placed so that the rotation 
of its mirror takes place about a 
horizontal axis and the second galvano- 
meter (seen on the right) is placed as 
usual with the axis vertical. The mir- 
ror of the first or horizontal (left hand) 
galvanometer is lighted by a beam com- 
ing from an are lamp and the beam is 
reflected from this mirror. After rce- 
flection the beam passes through a lens 
whose focus is adjusted so as to he in 
coimeidence with the mirror of the gal- 
vanometer. We thus obtain a converg- 
ent beam, and this beam moves up and 


continuous rheostat so as to vary the 
values of the maximum current. The 
tips of the cycles describe the per- 
meability curve of the sample. Any of 
these curves can be photographed or 
traced by hand, so that all the magnetic 
data for a given sample are obtained in 
a very short time. 
C a 
C. B. & Q. Extends its Telephone Train 
Dispatching. 

The Chicago, Burlington & Quincy 
Railroad, which was one of the first to 
use telephones for train dispatching, 
has just placed an order with the West- 
ern Electrice Company for twenty-seven 
of its new selectors and associated tele- 
phone equipment for use on its Saint 
Joseph division. 

This new circuit will be installed be- 
tween Kansas City and Napier, Mo. 
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a distance of ninety-six miles, and the 
dispatcher will be located at Saint Jo- 
seph. For use with the telephones on 
this division a suply of the new Western 
Electric moisture-proof cords have been 
ordered. Samples of these cords have 
been under test for some time on other 
divisions and the results have been so 
satisfactory that all the telephones on 
this new division will be similarly 
equipped. 

When this equippment is installed 
the C. B. & Q. will be operated over 
2,7100 miles of track by the telephone. 

hehe gt eee 
Sangamo Series Transformers. 

As the usefulness of the series trans- 
former is more generally appreciated 
its application is steadily increasing, 
especially for service in conjunction 
with measuring instruments, as it per- 
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which is securely held in position by 
locking clamps thus securing a con- 
struction which is substantial and per- 
manent and in the larger sizes the bus- 
bar itself forms the primary, the sec- 
ondary winding in all capacities being 
wound for five amperes. Heavy clamp- 
ing contacts are provided of sufficient 
area to carry full load continuously 
without heating and heavy intermit- 
tant loads without damage. The five- 
umpere leads are brought through por- 
celain bushings rigidly held in posi- 
tion by suitable supports and partic- 
ular care has been taken in proportion- 
ing the various elements so that a per- 
manently high-insulation value will be 
maintained under both normal and ab- 
normal conditions. 

The eleetrical design is such that the 
ratio is very accurate on a wide range, 


mits a range of measurement that can- 
not be secured with self-contained in- 
struments. Aside from the flexibility of 
measurement, the series transformer 
also secures a factor of insulation im- 
possible with self-contained instruments 
and this fact alone is of sufficient im- 
portance to warrant its more general 
application. 

The requirements of modern meter- 
ing necessitates the use of series trans- 
formers having an accurate ratio of 
transformation, as otherwise it would 
be useless to employ a meter having 
high accuracy and then impair the 
reading or registration by using a series 
transformer of such characteristics that 
it had a poor ratio curve, To meet the 
imposed conditions the Sangamo Elec- 
trie Company, Springfield, Ill., has de- 
veloped the type of series transformers 
illustrated herewith. The design is 
such that the transformer can be con- 
veniently mounted on the switchboard 
or other support without entailing ex- 
pensive busbar construction and the 
appearance conforms to other high- 
grade switchboard appliances. 

The coils closely fit the iron core, 


SANGAMO SERIES TRANSFORMERS WITH COVERS REMGVED. 


thus insuring accurate measurements 
at both light and heavy loads. 


ao —____—_- 
Motor-Driven Drop-Hammer. 

An electrically-driven drop-hammer, 
as an alternative to the steam-driven 
type, has recently been brought out by 
Messrs. Brett’s Patent Lifter Company, 
Limited, of Coventry, England. A 
good many difficulties have had to be 
overcome in designing the hammer, 
principally on account of the differ- 
ence due to driving by an elastic fluid, 
and by mechanical means. In the 
steam type the lifting wing which turns 
in the cylinder is cushioned perfectly 
by the elasticity of the steam, and the 
shock of the falling hammer does not 
therefore tend to cause damage to the 
parts. But in a mechanical drive there 
is no such natural elasticity, and the 
effect has to be obtained by other 
means. It is interesting to note that in 
this 2,500-pound hammer the maximum 
horsepower used in a test was sixty 
brake-horsepower, and it was observed 
that the ammeter needle jumped up to 
this peak at the moment when the 
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hammer was arrested. Unless the lift- 
er is of an elastic nature, this sudden 
shock is bound to cause harm. 

The mechanism of the lifter is var- 
ried upon girders resting on uprights, 
and the cast-iron guides for the ham- 
mer are supported in the cross-girder. 
The ropes pass up to the lifter, and are 
caused to life the hammer in the fol- 
lowing manner. 

The motor drives through a reduc- 
tion gear and a compensating clutch to 
the main shaft. which extends above 
the guides. Two V-shaped lifting- 
drums are keyed to this shaft, and so 
revolve constantly with it. A loose 
pulley is fitted between the drums, its 
only purpose being to take the weight 
of the hammer when the rope lifts. To — 
the cross-bar the ropes are attached, 
and the bar has four V-shaped blocks 
or brakes of gun-metal, adapted to en- 
gage with the V-grooves in the lifting 
drum. If these bloeks are engaged 
tightly with the drums, the latter will 
pull up a bar and with it the ropes and 
nummer; and if the bloeks are released, 
they will fall and let the hammer drop. 

The friction blocks are fitted with 


‘grease lubricators, so as to ensure that 


they constantly run on ojled surfaces. 
The grease does not affect the lifting 
capacity. but it ensures that the sur- 
faces are kept in a cool state. It also 
allows of a small amount of slip at 
the right time, and acts in a way as an 
elastic buffer. 

Messrs. Brett have adhered to the 
usual type of lever control, so that any 
stampers can begin to work the new 
kind of hammer without instruction or 
difficulty. It is found that the com- 
bination of the oiled brake-blocks and 
the compensating-clutch drive gives 
sufficient slip to absorb any sudden 
severe shocks, so that jerkiness is ab- 
sent, and the life of the ropes is greatly 
prolonged. The number of brake- 
blocks is varied according to the size 
of the hammer. After a run of several 
hours the brakes become only slightly 
warmed up, so that there is no neces- 
sity for a water-cooling apparatus, 
which, after all, if used, would only 
prove that there was a great loss of 
power by friction. 

a A 

The National Stamping & Electric 
Works, Chicago, manufacturers of metal 
specialties, motors, ete., having out- 
grown its former quarters, has moved to 
426 South Clinton Street, where it oc- 
cupies the entire second floor. 
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New Type Commutating-Pole Motor. 


The severe service that electric mo- 
tors are called upon to perform in many 
industrial power applications, and the 
consequent necessity for reliability and 
efficient all-day operation, requires the 
use of machines possessing exception- 
ally good commutation, overload and 
heating characteristics, combined with 
great mechanical ruggedness. The type 
CVC commutating-pole motor just 
brought out by the General Electric 
Company has been specifically designed 
to meet such requirements. 

The ‘‘reason for being” of commu. 
tating-pole design may be readily un- 
derstood if it be remembered that 
sparking under the brush of a non- 
commutating pole direct-current ma- 
chine is almost wholly due to the ab- 
scence of a megnetic field, automatic 
in action and of sufficient intensity to 
reverse the armature coils successively 
short-circuited as corresponding seg- 
ments pass under the brushes. 

The commutating poles of CVC mo- 
tors are connected in series one with 
another, and also with the armature; 
their magnetizing power is, therefore, 
in proportion to the armature current, 
and may be employed to compensate 
for armature reaction allowing spark- 
less commutation over wide ranges of 
load and under adverse conditions of 
operation. 

In addition to the above, commutat- 
ing-pole motors allow a wider range of 
speed control by field than is permit- 
ted with motors of non-commutating 
pole design. 

Due to reduced deposition of carbon 
and copper dust by wear, commutator 
and brush parts of CVC motors permit 
great cleanliness. 

Internal ventilation is secured by a 
very simple, rigid and durable form of 
fan mounted on the armature shaft 
within the pulley end-bearing head. 
This fan, while consuming a negligible 
amount of energy, insures cool opera- 
tion under very severe conditions of 
temperature and load. Internal venti- 
lation has been advantageously applied 
to transformers, motor generator sets, 
etc., for a number of years. 
application in motor practice is entire- 
ly logical, natural and in step with 
the most advanced enginecring prac- 
tice. 

The main field coils are wound on 
strong horn-fiber spools, amply insu- 
lated with pressboard, mica, varnished 


A similar 
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cambric, etc., to insure freedom from 
breakdown under possible excess po- 
tential strains. The windings are ren- 
dered moistureproof by thorough im- 
pregnation with a special insulating 
compound. Before final assembly the 
coils are armor-wound with a single 
layer of enamel-covered wire, serving 
the double purpose of protecting the 
active windings from mechanical in- 
jury and assisting to a higher degree 
of heat radiation. 

The commutating poles are wound 
with rectangular copper wire, the coils 
being assembled on horn-fiber spools. 

Special pains have been taken to so 
design the commutator that complete 
immunity will exist from loose or 
‘‘high’’ bars. The commutator bars are 
insulated from one another and from 
the commutator shell by selected sheet 
mica, micrometer gauged to a uniform 
thickness and of proper hardness to 


COMMUTATING-POLE MOTOR. 


wear down evenly with the copper. The 
outer corners of the segments are 
rounded to prevent chipping of the 
mica and the inner edges are notched 
out to prevent short-circuiting between 
the bars. There are small grooves in 
both the flat sides of the copper seg- 
ments which serve, when the commu- 
tator is hydraulically pressed in its as- 
sembly ring, to firmly anchor the mica- 
insulating segments. 

The bearing heads being inter- 
changeable, the relation of the terminal 
block to the commutator and pulley 
end heads may be shifted by removing 
the heads, turning the armature end 
for end, and finally replacing the heads 
to correspond with the reversed arma- 
ture position. 
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Ornamental Street Posts. 

The ornamental lamp posts of the 
Minneapolis Steel & Machinery Com- 
pany, one of which is shown herewith, 
are made entirely of cast iron and 
weigh approximately 900 pounds. The 
details of the side brackets are so ar- 
ranged that the side lights can be eith- 
er set upright or inverted. Connec- 
tions between the shaft and base are 
entirely on the inside and are milled 
and connections made in the shop be- 
fore shipment. This makes a complete 
water-tight base and gives the base a 
very uniform and artistic appearance. 

The distance between the posts when 
placed on the street is usually about 
100 feet, making about eight posts to 
the ordinary block, four on each side 
of the street. The sixty-watt and 100- 
watt tungsten lamps are the sizes 
recommended, the 100-watt being used 
for the center light, which usually 


ORNAMENTAL STANDARD. 


burns all night, and the sixty-watt for 
the sides, which are usually turned off 
about 10 or 12 o’clock in the evening. 

In some instances, the commercial 
club of a town appropriates a certain 
amount for the installation, this money 
usually coming from business men 
whose property is most benefited, each 
contributing an equal amount per foot 
of space lighted. 

The city council sometimes con- 
tributes part of the expense of any 
funds that are available for betterment 
purposes, and in some instances the 
town assumes the entire expense. Some 
towns take up a separate subscription 
from all citizens wishing to give. If 
the installation is made, the town us- 
ually assumes the cost of maintenance. 
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Reduction Gears for United States 
Vessel. 

Two marine turbines and reduction 
gears have been finished and one has 
been shipped by the Westinghouse Ma- 
chine Company and is now being in- 
stalled upon United States collier Nep- 
tune, a ship of about 19,000 tons. The 
second outfit will be shipped immedi- 
ately and put in place in order to per- 
mit of official trials of the Neptune in 
June. These tests are regarded by 
naval men as of the highest import- 
ance because of the use of comparative- 
fy small turbines and reduction gears 
interposed between their shafts and 
the propeller shafts, it being claimed 
that the weight of this class of ma- 
chinery will be less than half of the 


_— 
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man on the bridge can reverse either 
or both turbines from full: speed ahead 
to full speed astern in less than fifteen 
seconds, or in much less time than it 
now takes to communicate signals from 
the bridge to the engine-room with 
other types of control. The speed and 
direction of both turbines being under 
instant control, permits of the turning 
of the ship in the shortest possible dis- 
tance, and in the event of the steering 
apparatus being disabled, the ship can 
be steered and kept to its course by 
the manipulation of the speed of the 
turbines. The overspeeding of the 
turbine engines from any cause what- 
ever, and especially in a heavy sea, is 
automatically prevented by the gov- 
ernor control. All steam and exhaust 
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MARINE TURBINE AND REDUCTION GEARS WITH LATTER RE- 
MOVED FROM CASING. 


weight of other turbines having 
the propellers coupled direct to the 
turbine shafts or of reciprocating 
engines, and that, by reason of 
the higher speed, the turbines used 
with reduction gears will require, es- 
pecially for cruising speeds, from 20 to 
30 per cent less steam than is now 
needed by any of the turbine-driven 
ships or ships driven by reciprocating 
engines, 

The design of the turbine adopted 
has an ahead portion and a reverse 
portion, and a cruising element, all 
within one casing. The control mech- 
anism is of an exceedingly simple char- 
acter and is so arranged that each en- 
gine may be run in either direction at 
any speed up to the maximum, either 
by mechanism operated in the engine- 
room or by a duplicate operated from 
the bridge of the ship, the latter fea- 
ture being of high importance in the 
manoeuvering of a ship. In fact, the 


connections are made to the lower half 
of the turbine and the general con- 
struction is such that the steam may 
be turned directly into the apparatus 
when cold and full speed attained in 
less than a minute; whereas, the form 
and dimensions of the turbines which 
have heretofore been used for naval 
service have been such that the tur- 
bines required pre-heating before start- 
ing, such pre-heating taking from three 
to ten hours, according to the size of 
the machinery. The upper half of the 
turbine is arranged so that it can be 
quickly thrown back upon its hinges 
in order that all of the blading of the 
turbine may be quickly inspected 
The reduction gearing has a floating 
frame for maintaining uniform tooth 
pressure, but the means for floating 
the pinion frame is of a novel char- 
acter and not only provides for an elas- 
tic motion and a separation of metallic 
connection between the casing of the 
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pinion and the main casing (which re- 
duces vibration), but at the same time 
provides a hydraulic dynamometer 
whereby the exact propeller-shaft 
horsepower being delivered by a tur- 
bine, can be read from a gauge. This 
dynamometer arrangement is mathe- 
matically and practically correct and 
will give advantages in the running of 
steamships of the very highest import- 
ance. l 

A demonstration by a trial on the 
Neptune of the practicability of reduc- 
tion gearing for large horsepowers 
will, it is believed, change the entire 
situation with reference to the applica- 
tion of power to naval vessels. The 
saving of over one-half of the weight 
in engines and a decrease in the ca- 


REDUCTION GEARS IN PLACE WITH COVER REMOVED. 


pacity of boilers required because of 
a less consumption of steam is of the 
highest importance as it permits of the 
use of thicker armor and heavier guns. 

The turbine and gear equipment be- 
ing installed upon the Neptune repre- 
sents over five years of study and ex- 
perimentation under the direction of 
Mr. Westinghouse in the works of the 
Westinghouse Machine Company in the 
development of turbine machinery for 
the propulsion of ships. The depar- 
tures from previous practice, which 
are radical, have been made in the in- 
terest of lessening the cost of construc- 
tion, facilitating the operation of the 
machinery and its inspection, and in 
the reduction of the weight and space 
occupied, as well as in providing a con- 
trol mechanism whereby the officer in 
charge of the ship may, without the in- 
tervention of any other person, have 
as complete a control of the engines as 
he now has of the steering: apparatus. 
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Rubberized Silk. 

Silk of various qualities, weights and 
colors forms the base of the manufac- 
ture of rubberized silk, and in some in- 
stances it constitutes the largest item of 
cost. Another trade name for this 
product is waterproofed silk. Rubber is 
the waterproofing material, and it is the 
binding of these. two that creates the 
trade of rubberized silk makers. 

The rubberizing tables, or coating ta- 
bles, are of metal, rectangular in shape 
and steam heated, the heat being just 
sufficient to prevent the rapid hardening 
of the rubber, and yet assist the evapora- 
tion of naphtha from the solution. 

A roll of silk is then placed in a rack 
about 2.5 feet from the floor, at one end 
of the table, and as the silk passes up 
through the rollers it receives a coat of 
rubber, which has previously been dis- 
solved in naphtha in iron mills. The 
coated cloth then passes over steam coils, 
being held from them by wires, and is re- 
rolled at the other end of the table. The 
coated cloth is then taken to the dusting 
room, where it is dusted with a starch 
made from the potato, prevent sticking. 

This process is a rapid one, and many 
hundred yards of goods can be rubber- 
ized in a day. 

— eee 


Solder for Aluminum. 


A new solder for aluminum has re- 
cently been placed on the market by the 
Vacuum Engineering Company, Lim- 
ited, 24 South Molton Street, London, 
England, which appears to answer ad- 
mirably for making joints between dif- 
ferent pieces of aluminum, aluminum 
and iron, and aluminum and brass or 
copper. A special flux is used which is 
in the form of a white powder, and 
which has the interesting property of 
producing, in light articles, a secure 
joint without the aid of additional sol- 
der, the flux itself containing the in- 
gredients necessary to make the two 
pieces of aluminum unite. In the case 
of heavier pieces, however, it is neces- 
sary to use solder in addition to the 
flux. The flux melts at a comparative- 
ly low temperature, and appears to 
clean the surface of the aluminum, and 
to form a sufficient quantity of metal 
upon it to take the place of tinning. 
The joints can be made by means of 
a Bunsen or blow-pipe flame as well as 
by an ordinary copper-soldering bit. 
The solder melts at a temperature 
slightly above that of the flux. It ap- 
pears to be well suited for making 
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joints in stranded cables, as these can 
be sweated up solid by pouring the sol- 
der through the joint, as in the case of 
a copper joint. In appearance the sol- 
der looks very much like ordinary sol- 
der, and makes a very strong joint. 
——_—_~-- 
Switch Plates by Electrochemical 
Process. 

' The Economy Switchbox & Manufac- 
turing Company, Cleveland, O., is plac- 
ing on the market a face plate for push- 
button switches which is chemically 
treated and cannot tarnish in ordinary 
use. The plates are lacquered by chem- 
icals during the process employed in 
bringing about the satin finish. The 
color of these plates is meeting with the 
approval of contractors and supply 
men. 

The plates are three-sixteenths of an 
inch longer than any on the market, 
which allows the openings made for 
switches in old work to be completely 
covered in ease the plaster breaks. 

The accompanying illustration shows 
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ECONOMY SWITCH PLATE. 


a switch which stood a test of three 
thousand times, making and breaking 
contacts. According to this demonstra- 
tion the hfe of this switch is estimated 
at fifteen to eighteen years. 

The agents for the switch in Chicago 
are Kurtz & Company, 622 Monadnock 
Building. 

—————_».--e—______ 
New Electric Heating Device. 

In a new type of electric heating ap- 
paratus which is being placed on the 
market by W. K. Freudenberger, the 
wire heating element. is replaced by a 
solid piece of plate brass in which large 
secondary currents are set up by trans- 
former action from a primary winding 
and core. The brass plate stamped in 
the form required, annular or rectangu- 
lar, 1s, it is claimed, quite indestructible 
under conditions of ordinary use. In 
applying the transformer principle the 
body of the appliance is made of iron 
or steel and constitutes the magnetic 
circuit of the transformer. The pri- 
mary coil is placed in a protected po- 


cles. 
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sition, separated from the secondary 
ring, which is the heating element, and 
may be wound with enamelled or as- 
bestos-covered copper wire, designed 
for the ordinary service voltage. 

The iron or steel body may be a sol- 
id casting, stamping or punching, be- 
cause the usual hysteresis and eddy-cur- 
rent losses are not losses in this case, 
but are entirely converted into useful 
heat. In the case of a melting pot for 
solder, the heating element is very thin, 
has a large surface in immediate contact 
with the bottom of the metal pot and 
requires no insulation, so that the heat 
is rapidly communicated to the part to 
be heated. A high efficiency is thus ob- 
tained because there is less chance for 
lateral radiation. On account of the 
extremely low potential developed in 
the secondary or heating element it is 
not short circuited by being placed in 
contact with the metal pot. 

Ample thermal insulation is placed 
beneath the heating element, and 
around the pot, to retain the heat and 
thus increases the efficiency of the ap- 
paratus. In large sizes flanges are cast 
at the junction of the pot and base amd 
these parts are bolted together through 
the flanges instead of by using long tap 
bolts through the base. The same prin- 
ciple is utilized for laundry irons, 
stoves, immersion heaters, curling-iron 
heaters, coffee percolators and other ap- 
paratus. On account of the heat ele- 
ments being practically indestructible 
very high temperatures may be used 
when desirable and quick work may be 


done. 
oo >—____——_ 


Electric Cranes. 

In the Navy Yard at the Cape of 
Good Hope there are two electrically- 
driven swan-necked cranes of fifty and 
twenty tons working capacity. Each 
of these cranes lifts its maximum load 
at a radius of sixty-five feet and can 
revolve with it through complete cir- 


Separate light lift-gear is provid- 
ed, and, in the case of the fifty-ton 
crane, each purchase is suspended from 
a jib-head racking-trolley, which has @ 
horizontal in-and-out motion of ten 
feet. In the case of the twenty-ton 
crane the heavy purchase only is oper- 
ated through the racking-trolley. The 
maximum height of lift from ground 
level is, in each case, sixty-five feet, 
and either hook can descend to a depth 
of fully forty-five feet below the 
ground level. 
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May 20, 1911 


Current Electrical News 


COMMISSION NEWS FROM NEW YORK. 


(Special Correspondence.) 


The New York Edison Company and the United Electric Light 
& Power Company have formally notified the Public Service Com- 
mission that, beginning July 1, they will put into effect a new sched- 
ule of rates for electric current, which will mean a saving to their 
customers of $1.250,000 per annum, based upon the present con- 
sumption of electricity. In making these new rates, the companies 
have yielded to the arguments of the Public Service Commission, 
which, for more than two years, has been urging upon them the 
advisability of a simplification of contract forms and a 1eduction 
in the prices charged for current. The Commission's investigation 
into electric lighting matters was conducted by Milo R. Maltbie, 
through whose efforts the promised reductions have been obtained. 

According to the new rates every one using over $25 worth of 
current a month will receive a discount ordinarily ranging from 
five to twenty-five per cent. Upon the basis of the consumption 
during the year 1910, this will mean a saving to the consumers of 
both companies of $1,250,000, according to the estimates of the com- 
panies. The Commissicn has urged for some time the simplification 
of the contracts and schedules of rates Many complaints have been 
made to the Commission regarding the complexity of the contracts 
and the gifficulty of determining what form of contract would be 
most advantageous to the consumer, Under the new schedules these 
objections have in large part been removed, and the consumer will 
find it comparativly easy to determine which form of contract he 
desires and what he wili be obliged to pay under it. Whether these 
reductions, changes in the contracts ard simplification of the sched- 
ules will be found entlrely satisfactory only experience can demon- 
strate. These changes have been made without formal hearings or 
litigation, and the companies have met the Commission in a fair 
and generous spirit. | 

Heretofore there have been two general methcds of charging 
for electric current, one by which discounts or reductions were given 
dependent upon the use of the customer’s maximum demand or the 
average use of his insulation: the other by means of a rate with 
discounts or reductions based upon the quantity of current con- 
sumed. While the companies regard the first method as more cor- 
rect theoretically, the second is more popular because more readily 
understood by the general consumer and is devoid of complications 
or inequalities. The new rates, therefore, will be based upon the 
second method, namely, the quantity of electric current consumed 
Under the law. the maximum rate which may be charged for current 
is ten cents per kilowatt-hour, and under the new rates a!l current 
sold by the companies under retail schedule will be at the maximum 
rate of ten cents per kilowatt-hour with progressive reductions be- 
ginning with consumers having bills of $25 a month or more, and 
depending only upon the total amount of current consumed without 
reference to the number or type of lamps used, or without any limi- 
tation on the installation. The price for electric power service has 
been reduced to all consumers operating electric motors frum a pre- 
vious maximum of ten cents per kilowatt-hour to 9.5 cents, with re- 
ductions based on the quantity of current consumed per month and 
permitting the combination with the current used for lighting to 
take advantage of the lowered rate for quantity consumed where of 
advantage to the consumer. A reduction has also been made in the 
price of current used for charging storage batteries for pleasure 
and industrial vehicles under the new automobile storage battery 
and refrigeration rate, the maximum price for which has been re- 
duced from six cents to five cents per kilowatt-hour, on a minimum 
monthly bill of $25, instead of $50 as heretofore, with reductions for 
quantity consumed down to a minimum price of three cents per 
kilowatt-hour. Modifications have also been made in the special 
wholesale rates and incidentally in the amount of current obtainable 
without extra charge under the rates for breakdown service. 

The United Electric Light & Power Company, which serves the 
upper west side of Manhattan, will put into effect a similar schedule 
on July 1. Its officers announce that the new rates will effect a 
saving to all consumers whose bill is in excess of $25 per month, 
and that the aggregate saving to such consumers will exceed $75.000 
per annum. 

This is the third important concession obtained by the Public 
Service Commission from the electric lighting companies since the 
organization of the Commission in Tuly, 1907. The first was a re- 
sumption by the companies of the furnishing of breakdown service, 
and the second, the simplification and standardization of forms of 
contracts which carried with it certain changes in the regulations 
regarding the use of service an`} the relationship of the consumer to 
the company, which were of general benefit to the mass of con- 
sumers., 

The Public Service Commission, Second District, has received 
retitions from the Albany Southern Railroad Company asking for 
permission to begin construction and exercise rights under a fran- 
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chise granted to it by the towns of Kinderhook and Stuyvesant, 
Columbia County, for the purpose of conducting and distributing 
electricity for public and private use. At the present time these 
two towns are without electric service for light and power purposes. 
The Court of Appeals has handed down its decision in People 
er rel. Cohoes Railway Company, appellant, rs. Public Service Com- 
mission for the Second District and Francis P. Lithgow, an inter- 
venor, respondents, affirming the order of the Appellate Division 
which confirmed the order of the Commission and required the 
Cohoes Railway Company to discontinue charging a six cent fare 
between Rensselaer and Albany in either direction. 
The Public Service Commission, Second District, has received 
a complaint from the Board of Trade of the village of Adams, 
Jefferson County, directed against the Black River Telephone Com- 
pany, as to the rates charged for telephone service in that village. 
It is alleged that the rates now charged are unjust, unreasonable, 
discriminatory and unfair, and were made in violation of law and 
of the franchise granted by the village. The company was given 
a franchise upon the express stipulation that the charges for serv- 
ice in the village and vicinity should not exceed $15 per vear for 
business places and $9 for residences, with a schedule of rates to 
outlying places. On March 11, 1911, the rates were increased to 
$30 per year for business places, $24 per vear for two-party line, 
$18 per year for multi-party line; for residences the charge was 
made $21 for direct line, $18 for two-party line, and $15 for four- 
party line. The Commission is asked to make an order directing 
that the company be required to reduce its rates to those pro- 
vided in the franchise in June, 1901. The complaint has been served 
upon the company and an answer required within twenty days. 
The Commission heard, a short time ago, the complaints of resi- 
dents of the village of Granville, Washington County, against the 
Granville Electric’ & Gas Company, as to the price charged and 
quality of service rendered the public by the company for elec- 
tricity and gas in that village; also the application of the Granville 


Electric & Gas Company for authority to issue bonds. 


COMMISSION NEWS FROM INDIANA. 
(Special Correapondence. ) 

The Indiana Railroad Commission has announced that it would 
issue permission to interurban roads in the state to cross industrial 
steam road switches with their traction cars without stopping where 
signal crossing gates carrying red lights during the night are in- 
stalled. The rule heretofore sanctioned by law required interurban 
trains to stop and be signaled across by the conductor when ap- 
proaching an industrial switch. There are so many such switches 


it occasioned much delay on the part of interurban cars. ; 
W. J. Wood, of Indianapolis, chairman of the Indiana Railroad 


Commission, is being favorably considered for secretary of the Mm- 
terstate Commerce Commission, to succeed the late T. A. Moseley, 


of Massachusetts. 


INTERSTATE COMMERCE COMMISSION NEWS. 
(Special Correspondence.) 


The first telephone case to come before the Interstate Com- 
merce Commission was decided last week. The Chesapeake & Po- 
tomac Telephone Company formerly operated an exchange at Drum- 
mond, Md., and has been serving old subscribers at the old rates. 
A new subscriber declined to contract at higher rates and appealed 
to the Commission. The Commission decided that it was clearly 
a case of discrimination, but upheld the new rate, and the old sub- 


scribers will hereafter have to pay the new rates, 


PROPOSALS. 


l GOVERNMENT WIRING.—The Office of the Supervising Ar 
chitect, Washington, D. C., will receive sealed bids for the follow- 


ing work: 
: Date of 
Work. Building. Location. Closing. 
Conduits and wiring.. Post Office.....Sulphur Springs, Tex.Mav 31. 
Conduits and wiring..Post Office..... Wichita Falls, Tex..... Tune 6, 
Conduits, Wiring and 
Fixtures ........... Post Office and Wilmington, Del. ... June 7. 


Court House., 

Drawings and specifications may be obtained from the cus- 
todian of site at the various places where the work is to be 
carried out or at the office of the Supervising Architect. 

POST OFFICE. DUBLIN, GA.—The office of the Supervising 
Architect, Washington, D. C., will receive sealed bids until June 5 
for the construction, complete (including plumbing, gas piping, 
heating apparatus, electric conduits and wiring and lighting fixtures 
of the United States post office at Dublin, Ga., in accordance with 
drawings and specification, copies of which may be obtained from 
the custodian of site at Dublin, or at the Supervising Architect's 


office. 
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LIGHTING AND POWER. 
(Spectal Correspondence.) 
MIDDLETON, MICH.—A new electric lighting plant is to be 


erected by J. A. Garrison. 

SPIRIT LAKE, IOWA.—Ornamental street: lighting posts will 
be installed for four blocks. C. 

ST. PETER, MINN.—The Rapidan electrical concern proposes 
to furnish the city with power. C. 

BROWNS VALLEY, MINN.—The installation of an electric 
light system is being considered. C. 

ROSENBERG, TEXAS.—The City Council is arranging for the 
installation of an electric light and power plant here. D. 

WAITSBURG WASH.—The Waitsburg Electric Light Company 
has been granted an electric lighting franchise in this city. A. 

ECHO, WASH.—The Snow Creek Water Company, recently in- 
corporated here, has applied for electric-lighting franchise. 

NEWMARKET, IOWA.—A franchise has been granted to the 
Lee Electric Light Company, of Clarinda, to supply the city with 
light. C. 

MADRAS, ORE.—The municipality has granted to A. E. Ham- 
mond an electric lighting franchise covering the streets of this 
place. A. 

LAKEPORT, CAL.—The Mt. Konocti Light & Power Com- 
pany has been incorporated here by J. A. Foster, J. L. Davis and 
J. Hastings. A. 

SEATTLE, WASH.—The municipality has appropriated $75,000 
for the construction and maintenance of a new power house on 
Lake Union. A. 

LEAVENWORTH, WASH.—The Tumwater Light & Water 
Company has been granted a forty-three-year electric-lighting fran- 
chise in this place. A. 

BOWBELLS, N. D.—The National Briquetting Company, of 
Kenmare, has applied to the council for a franchise to install an 
electric light system. C. 

REDDING, CAL.—C. W. Hill has filed notice of the appropri- 
ation of 500 inches of water for electric power purposes from Bear 
Creek in this county. A. 

PORTOLA, CAL.—The Portola Lumber Company has estab- 
lished a generating plant here and will furnish this city with elec- 
tric lights and power. A. 

REDWOOD CITY, CAL.—The United Gas & Electric Company 
has started the construction of a light and power line to Woods, at 
a cost of about $10,000. A. 

JACKSON, CAL.—The Sierra Blue Lakes Power Company will 
soon begin construction work on its 800-foot dam, a mile and a half 
below the mouth of Blue Creek. A. 

VICTORIA, B. C.—The City Council has decided to spend sev- 
eral thousand dollars in improving the electric lighting system in 
this city. Bids have been asked for. A. 

OROVILLE, CAL.—The Great Western Power Company has 
begun the preliminary work for the installation of an additional 
unit at its plant at Las Plumas, Cal. A. 

NEWBERG, ORE.—Manager Edwards announces that the New- 
berg Electric Light Company is to be enlarged to about twice its 
present capacity within a few months. A. 

MOBERLY, MO.—The Randolph County Gas & Electric Com- 
pany has been incorporated with a capital of $100,000, by Thomas 
F. Fulkerson, Walter C. Duncan and James T. Menefee. 

DULUTH, MINN.—The council will have plans and specifi- 
cations prepared for the installation of a municipal electric light 
plant, having appropriated $2,500 for the purpose. C. 

CLAREMONT, CAL.—The Pacific Light & Power Company has 
been granted a fifty-year franchise to light Mills Avenue with elec- 
tricity from North First Street to tne north city limits. 

SAND POINT, IDAHO.—The Northern Idaho & Montana Power 
Company is figuring on the extension of its transmission line from 
this place to the towns of Hope, East Hope and Clark Fork. A. 

LEWISTON, IDAHO.—The Lewiston-Clarkson Improvement 
Company of this place has been granted a franchise for an over- 
head or underground electric distribution system in this place. A. 

SAN FRANCISCO, CAL.—The National Illuminating Company 
has been incorporated here with a capital stock of $1,000,000 by 
S. J. Kenworthy, R. M. Cole, R. M. Barr, G. A. Bartlett and W. E. 
Bartlett. A. 

GREENVILLE, CAIL.—President O. C. Pratt, of the Indian Val- 
ley Power Company, announces that the electric lighting plant of 
his company in this city is to be enlarged and re-equipped this 
summer. 

SAN JACINTO, CAI.—Plans are being considered for the en- 
larging of the electric lighting system in this city. New machinery 
is to be installed inasmuch as the present machinery is not of suff- 
cient capacity. A. 

SAN FRANCISCO, CAL.—The Sacramento-Sierra Power & Wa- 
ter Company has been incorporated by C. C. Chapman, C. L. Bar- 
goiti, John Muldoon, Dudley Smith and C. J. Lancaster, with a cap- 
ital stock of $2,500,000. 
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PAISLEY, ORE.—Business men in this city are arranging to in- 
stall an electric lighting and power plant this summer. The site 
selected is the Withers Mill on Summer Lake. A company is to be 
incorporated some time in May. A. 


GOLDENDALE, WASH.—The Pacific States Electric Company, 
of Portland, Ore., has bought the electric lighting plant of H. W. 
Fellows in this place for $55,000. It is given out that the system 
will be extended and improved. 


ROSEBURG, ORE.—The electric generating plant of the Rose- 
burg Light & Power Company at this place was destroyed by fire 
a few days ago, the loss being placed at $50,000 with an insurance 
of about $12,000. The plant will be rebuilt. A. 


SAN FRANCISCO, CAL.—The Northern California Power Com- 
pany has sold its bonds to the amount of $1,000,000 to N. W. 
Halsey & Co.. of New York and San Francisco. The proceeds 
of the sale will be used in making betterments. A. 


ALAMEDA, CAL.—The Electricity Commissioners of this city 
have submitted an estimate to the City Council showing that $125,- 
700 is necessary for the proposed improvements to the municipal 
lighting plant. It is proposed to vote bonds to cover this amount. 


BIG BEND, S. D.—Bids may shortly be called for the con- 
struction of a power pole line from the 5,000-horsepower plant of 
the Dakota Power Company to Custer, a distance of twenty-four 
miles, and thirteen miles further to mining properties in that 
district. C. 


NOBLESVILLE, IND.—Work on the dam of the White River 
Light and Power Company, two miles from here, has been stopped, 
owing to lack of funds, and the company has been declared a bank- 
rupt; $100,000 has been spent on the plant. A meeting of creditors 
will be held here on May 24. S 


SAN ANDREAS, CAL.—The Sacramento Power & Water Com- 
pany has been incorporated here with a capital stock of $2,500,000 
by Charles Chapman, of San Francisco: Charles Barsotfi, of San 
Andreas; John Muldoon, of Berkeley; Dudley Smith, of Oakland, 
and C. J. Lancaster, of Alameda, Cal. A. 


UPPER SANDUSKY, O.—The Hardin-Wyandotte Lighting Com- 
pany has filed a mortgage here guaranteeing $500,000 issue of bonds 
to the Citizens’ Savings & Trust Company, of Cleveland. The com- 
pany has absorbed the electric plant at Kenton, Dunkirk, Forest 
and Upper Sandusky. Current will be supplied from Kenton. H. 


ST. LOUIS, MO.—A dam and hydroelectric plant costing $50,000 
are to be constructed for the Arcadia Country Club. The dam is 
to be of concrete. Fifty kilowatts will be generated for a three- 
phase circuit. Bids for construction are to be submitted before 
July 15 to the consulting engineers, Dixon-Smith Engineering Com- 
pany, 820 Wright Building, St. Louis. 


MONTICELLO, IOWA.—Fred J. Cross has been voted fran- 
chises to install and operate electric lighting and power systems in 
the cities of Center Point, Walker, Coggon, and Central City, and he 
has made propositions to several other towns in Linn County for 
installing a system that will connect a string of towns, to all be 
supplied from one central plant. 


RALEIGH, N. C.—The Carolina Power & Light Company, of 
this city, has purchased the Standard Gas & Electric Company, 
which for many years supplied gas for lighting and cooking to Ra- 
leigh. The Carolina Power & Light Company now represents about 
$12,000,000 investment. It is engaged in the completion of an ex- 
tensive electrical development at Blewett’s Falls, in the central por- 


tion of the state, and is one of the most progressive concerns in the 
South. L. 


BAKERSFIELD, CAL.—Work is to begin soon on the first of 
the substations to be built at different points in this section of the 
country by the San Joaquin Light & Power Corporation. Mr. Steb- 
bins, foreman of construction for this company, announces that 
Maricopa is to have the first station, Moran the second, then Mc- 
Kittrick and Famosa. Each building will be constructed of steel 
and concrete and will cover an area of 50 by 30 feet and have & 
height of thirty feet. : 


MARYSVILLE, CAL—Paul Downing, electrical construction 
engineer for the Pacific Gas & Electric Company, states that the 
present flume and ditch system, carrying water for eight miles 
around the sides of a mountain to reach the Colgate plant east of 
this city, is to be abandoned. Instead, a tunnel is to be pushed 
through the mountain. Another improvement soon to be made by 
the company is the substitution of steel towers for the present poles 
on the main transmission lines from Colgate to San Francisco Bay. 
All the main distributing lines will eventually be carried on these 
towers. A. 


KINGMAN, ARIZ.—The Desert Power & Water Company, which 
Operates an electric power plant and transmission system at this 
place and in this district. is arranging to issue $400,000 in bonds 
for the purpose of enlarging its enterprise. It will install additional 
machinery at its generating plant and extend its transmission line 
to the chloride district. This company is at present furnishing 
power for a number of mines in the Kingman district. With the 
expenditure of an additional $400,000, as is now proposed, this 
electric power plant and transmission system will be one of the 
largest in the Southwest, and it is expected that it will have an 
important bearing upon the further development of the Kingman 
and outlying mining districts. D. 
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May 20, 1911 
ELECTRIC RAILWAYS. 


(Special Correspondence.) 
OSCEOLA, IOWA.—lIt is proposed to construct an a i 


railroad to Hopeville. 
OSKALOOSA, IOWA.—The Iowa Traction Company 
veying for a line to Waterloo. 
ALEDO, ILL.—The Rock Island Southern is considering the 
extension of its line to Muscatine, Iowa. C. 
DULUTH, MINN.—The street railway company experts to make 
the Hillside extension of its lines this year. C. 
HIBBING, MINN.—The Mesaba Railway Company is planning 
connecting the towns on the Mesaba range by electric railways. C. 
SEATTLE, WASH.—It is expected that the city will shortly 
commence the construction of an electric railroad in the Rainer 
valley. C. 
OSHKOSH. WIS.—The council passed a resolution to compel 
the Wisconsin Electric Railway to replace its tracks on Doty 
Street. C. 
LOS ANGELES, CAL.—The Board of Public Works is adver- 
tising for bids for supplying the city with two miles of copper 
trolley wire. A. 
SEATTLE, WASH.—It is proposed to construct a street rail- 
way line from Oxbow to Lake Burien district. J. H. McLaughlin 
is interested. C. 
SIOUX FALLS, S. D.—The Sioux Falls Traction Company will 
expend $20,000 extending its line to the plant of the Morrill Pack- 
ing Company. C. 
WENATCHEE. WASH.—L. D. Pratt, on behalf of Tacoma 
capitalists, has applied to the council for a franchise to build an 
electric road. C. 
MINNEAPOLIS, MINN.—The Minneapolis Northern Suburban 
Railway Company will commence the construction of its line to 
Anoka, Minn., about June 1. C. 
MILWAUKEE, WIS.—The Milwaukee Electric Railway Com- 
pany let the contract for the construction of an interurban, seventy- 
four miles long, to Fox Lake. C. 
WAUSAU, WIS.—The Wausau Street Railway Company will 
expend $50,000 improving its plant, including the extension of the 
Third Avenue and Sixth Street lines. C: 
OWENSBORO, KY.—Plans have been consummated here for the 
organization of a $2, 000,000 company to build interurban lines be- 
tween Owensboro, Henderson, Calhoun and Madisonville. S. 
DULUTH, MINN.—Charles P. Craig and J. G. Williams have 
organized the Duluth & Northern Traction Company to construct 


is sur- 
C. 


an interurban line 4.5 miles long, from Hardy Street to Tischer 


Road. C. 

REDWOOD CITY, CAL.—The City Council is advertising for 
bids for a twenty- five-year electric-railway franchise, as applied 
for by Judge Fitzgerald, to be awarded to the highest bidder on 


June 26. A. 
TYLER, TEXAS. —The city council of Tyler, Texas, has granted 
a franchise for the construction of an electric street railway here 
to Thomas O’Hara and R. E. Hoskot, of Dayton, Ohio. _ Construc- 
tion work will soon be started. D. 
SACRAMENTO, CAL.—The Sacramento Electric, Gas & Rail- 
way Company will shortly apply for a franchise for a cross-town 
franchise. The company is also planning the extension of its line 
through Elmhurst, near Sacramento. A. 
SANTA CLARA, CAL.—Manager F. E. Chapin, of the Penn- 
insular Railroad Company states that the company will soon apply 
for a franchise for the construction of an electric railway from this 
place to the town of Meridian Corners. A. 
KOKOMO IND.—Officials of the Kokomo, Marion & Western 
Traction Company are figuring with various contracting firms for 
the construction of a traction line between Kokomo, Frankfort and 
Terre Haute, Frankfort being an intermediate point. S. 
MADISON, IND.—It is reported that J. T. Elliott & Sons, In- 
dianapolis, L. M. Ussing, of Ussing, Scovel & Co., Pittsburg, and 
Messrs. Rhoades & Lamentos, of Philadelphia, have arranged to 
finance the proposed interurban road to be built from this city 
S. 


to Scottsburg. 


SIOUX CITY, IOWA.—W. E. 
president of the South Dakota Interurban Railway Company, 


authority for the statement that fifty-two miles of road will be 
built from here to the north line of Garfield township, Clay County, 
S. D., this summer. C. 
SAN FRANCISCO, CAL.—The Sacramento-Folsom Electric 
Railway Company has been incorporated here with a capital stock 
of $1,000,000 by F. V. Keesling, H. H. Grau and others. The com- 
pany plans the construction of a road twenty-two miles long be- 
tween Sacramento and Folsom and a branch line four miles long. A. 
CHATTANOOGA, TENN.—Franchises have been secured to 
build a street railway system in this city. It is to have interurban 
extensions, reaching many of the important outlying towns and 
cities within a radius of forty miles. This new railway system 
is backed by the syndicate owning all the coal and fron mines 


surrounding this city. 


Miller, of Bijou Hills, S. D., 
is 
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PETERSBURG, IND.—The plan for the construction of the 
Vincennes Southern Electric railway has been revived. A number 
of meetings have been held at prominent points along the proposed 
line which were well attended and the enterprise looks oncouraging. 
The road is to extend from Vincennes to Jasper and thence to West 
Baden. Some township subsidies have been voted but not enough 
to build the road. S. 

SAN BENITO, TEXAS.—It is stated by S. A. Robertson, of this 
place, promoter of the San Benito Interurban Railway Company, 
that the latter’s line will be immediately extended to Santa Maria 
and that an additional thirty miles of main track will be con- 
structed upon the land of the San Benito Land & Water Com- 
pany in order to afford facilities for transporting this season’s 
sugar cane and other crops. D. 

OAKLAND, CAL.—The Oakland & Antioch Electric Railway 
Company has signed a contract with J. G. White & Co., of San Fran- 
cisco and New York for canstruction work on the company’s line 
between Walnut Creek and Antioch, the road having already been 
completed between Oakland and Walnut Creek. The company has 
also reached an agreement with the San Francisco, Oakland and 
San Jose Railway Company for the use of the latter company’s ferry 
and terminal facilities in reaching San Francisco. A. 

DENTON, TEXAS.—Alvin P. Owsley, of Denton, and others 
are actively promoting the construction of an interurban electric 
railway between Dallas and this place. The proposition is meeting 
with much favor by the people of the towns along the route of the 
proposed line and it is expected that it will be accompiished in 
the near future. Free right of way is being granted and large 
subscriptions to the stock of the enterprise by farmers and others 
have been made in encouragement of the project. , D. 

BURGOON, O.—Sensational charges are made in the federal 
court by the Pennsylvania Railwoad, which has asked an injunc- 
tion against the Fostoria & Fremont Electric line restraining it 
from crossing its tracks at this place. The plaintiff charges that 
the village of Burgoon, which granted the electric road a franchise, 
is a bogus municipal corporation organized for the purpose of 
giving the franchise and that it be dissolved when that object has 

H. 


been attained. 


TELEPHONE AND TELEGRAPH. 
(Spectal Correspondence. ) 
GLENDALE, IOWA.—The Glendale Telephone Company has 
C. 


been incorporated. 
LYONS, IOWA.—The Tri-City Telephone Company is installing 
C. 


automatic telephones. 
NEW ENGLAND, N. D.—The North Dakota Independent Tele- 
phone Company will a ‘in an exchange. C. 
TYLER, TEX.—The Gulf States Telephone Company has been 
organized with a capital stock of $250,000. P. 
LA CROSSE, WIS.—The La Crosse Telephone Company has 
decided to erect a central building to cost $20.000. 
BLUE HILL, NEB.—The Glenwood Telephone Company has 
been incorporated with a capital stock of $1,980. P. 
SILVER CREEK, NEB.—The Silver Creek Telephone Company 
has been incorporated with a capital stock of $5,000. P. 
CROSBY, MINN.—The Aitkin-Deerwood Telephone Company 
has applied to the council for a telephone franchise. C. 
TYLER, TEX.—The Talbert Telephone Company has oa 
incorporated in Tyler, with a capital stock of $25,000. 
JAMESTOWN, N. D.—The Northwestern Telephone T 
Company will expend $15,000 on the rebuilding of its system. C. 
CEDAR RAPIDS, IOWA.—W. L. DeClow has petitioned the 
council for a franchise to construct a telephone line to Marion. C. 
FOND DU LAC, WIS.—The North American Telegraph Com- 
pany has commenced the construction of a line to Minneapolis. C. 
FERGUS FALLS, MINN.—The Friberg Telephone Company is 
planning the construction of a line into Elizabeth and Fergus 
Falls. C: 
DES MOINES, IOWA.—In accordance with the new Clarkson 
law, S will have to be installed in coal mines after 
July 4 C. 
ROCKWELL CITY, IOWA.—The store room vacated by the 
Farmers Clothing store is being remodeled for a telephone ex- 
change. C. 
NAPA, CAL.—The Board of Supervisors of this county has 
granted a telephone franchise covering the highways of the county 
to John A. Carbone. A. 
BEMIDJI, MINN.—Farmers living north of Bemidji have or- 
ganized the Northern Telephone Line. D. A. Whiting, president, 
and G. G. Buell, secretary. C. 
WAUSAU, WIS.—Contractor Anderes is about to commence 
the construction of the foundation for the three-story building for 
the Wausau Telephone Company. C. 
MONDOVI, WIS.—The Gilmanton & Dover Farmers’ Telephone 
Company will erect a two-story, cement-block building, 15 by 24 
feet, the second story of which will be used for a central a 


tion. 
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ELECTRICAL SECURITIES. 


At the annual meeting of the General Electric Company, M. F. 
Westover, secretary, was elected a director, succeeding C. P. Ham- 
ilton. Other directors were re-elected. 

The Calgary Power Company will issue $350,000 of additional 
bonds to provide the money necessary for the completion of the 
plant which the company is erecting at Horse Shoe Falls outside 
of Calgary, Canada. 

DIVIDENDS. . 

Citizens’ Traction Company, Pittsburg; semi-annual dividend of 
$1.50 per share, payable May 16. 

Columbus Railway Company; regular quarterly dividend of one 
and one-quarter per cent on the common stock, payable June 1 to 
stock of record May 15. : 

Cuban Telephone Company; dividend of one per cent, payable 
July 1. ` 
CLOSING BID PRICES FOR ELECTRICAL SECURITIES ON THE LEADING EN- 

CHANGES AS COMPARED WITH ThE PREVIOUS WEEK. 
NEW YORK. 


May 15. May 8. 
Allis-Chalmers common .........0 ccc cece et oranan rounen 7 T 
Allis-Chalmers preferred ..........0 000.0... cp eee cee eee DALA a. 
Amalgamated Copper .....0.. 0.00 ce cee cece cc weet c ere enee ance H21, H3 Sy 
American Tel. & Caples ec fe poi) oes Oh eda. ds oh rennene 82 S2 
Americam Tel & Tel crepie aeann eR eE ba oa oe RE Ea LEAR ni 145 14855 
Brooklyn Rapid Transit..........0 0.00020. ccc eee eee ee eee ees TNS T82 
General: Electric ssi serrr terig oaa ee EEEN e ewe E E Ai 156 15614 
Interborough-Metropolitan common ........... 00.0 c eee eee 181% 183 
Interborough-Metropolitan preferred ......... 0... cee eee OU Dd la 
Kings County Electri eisor de tigate hat oe Pi oy CREE eee EEE 129 129 
Mackay Companies (Postal Telegraph and Cables) common. 883; SY 


Mackay Companies (Postal Telegraph and Cables) preferred 76% 51h 
Manhattan Elevated. sosecd ot catey renent i darit yn i ERa EE 13414 


Metropolitan Street Railwav .... 00.2... cee cee ee ee eee *18 *18 
New York & New Jersey Telephone............... ee yh eee 103 103 
Pacifc- Tel & Teh. she heels tata tole 6G e HES aE 48 50 
TAS. Steer COMMON fee ge beret eae eae wh Cee eae ee ia eee 15 be 1434 
U. S. Steel preferred: =... .-e6 eee e6 beds eee che eed ehesncasd 118%, 119 
Western: Union, Uicncee we cawes Hie Jee ee eae ew ot ee ee T3% 7414 
Westinghouse COMMON | .04 4556.06 44a.5e o Red eee Wee ee eh aS 6745 68 
Westinghouse preferred .........0. 0.0.0 cece eee eee eens *110 110 
‘Last price quoted. 
BOSTON. 
May 15. May & 
American Tel. & Tel sels ce etedee 8 hl ldo Sekt OT BAe 1481, 148% 
Edison Elec. INuminating ........ 00.0... c eee ee ee LRA 285 
General) Electri ai vesd Mekea be eek oe ee eee ae ee Leeks. 156 156% 
Massachusetts Electri ae sicc iid eee eee OR ta Bo ee wa we See 18% 18 
Massachusetts Electric preferred 1.2.0.0... 00. cee ee ee eee SS S715 
New England Telephone ......... Be ee ee re 144% 141% 
Western Tel. & Tel. commMon....... 0.0.0.0. cee ee cee eee 19 1914 
Western Tel. & Tel. preferred. ....... 0... ccc eee eee eee 94 94 
PHILADELPHIA. 
May 15. May 8. 
American Railways o.0h654205. 02 ow ee A Se eee ie Ree Es ee 44 44 
Electric Company of AMericaiss oo eeu ice rea rene eee ea Oe eee 12 12 l 
Electric Storage Battery, cOMMON....... 0.0. cee eee eee eee 52% 5254 
Electric Storage Battery, preferred. .......... 00. cee cee ee nee DA 523% 
Philadelphia- Electri a2 ce eee ey nla dak vetmie pi a e inai 16% 16% 
Philadelphia Rapid Transit ......... 0... cc cece eee eens 18 17% 
Philadelphia Traction | i<icc%2 Sets ons tik eae od hee eeeaw ee 83 ; 83 
Union Fraction ww ba ene es 55 ee Saas ee SEES Gee E 4614 45% 
CHICAGO. 
May 15. Mays 
Chicago Railways, Series 1........ 0.0. cece eee ee eee 80 g0 
Chicago Railways, Serjes 2.,...., a uuueunenannsrrraoreresun> 20% 21% 
Chicago Subway <2.) s..02 cee dss Se ae Ge ee Re Sees 4% 434 
Chicago Telephone .osoeasanie heed eae ees ans Cane Ge ow Seals 122 123 
Commonwealth Edison sco stun es Ue eee de ee eee e eee eee 127 124 
Metropolitan Elevated common ......... 0.6 cece ee ene ae a 
é 


eee ere eee eee se eee ne ee em we FH FB eee 


Metropolitan Elevated preferred 


PERSONAL MENTION. 


H. H. SINCLAIR has resigned as general manager of the Great 
Western Power Company of San Francisco. 

ROBERT T. LOZIER recently became connected with the 
firm of Kuntze Brothers, Bankers, of New York City. 

A. M. HUNT, of San Francisco, has been appointed consult- 
ing engineer for the City of San Francisco for the construction of 
the Geary Street municipal electric railway. 

J. B. ROWRAY, formerly with the Pacific Electric Railway Com- 
pany, of Los Angeles, has been appointed assistant manager and 
engineer for the Northern Electric Company, of Sacramento, Cal. 

ALBERT SCHEIBLE, of Chicago, the research engineer who 
is making a specialty of manufacturers’ problems, has been chosen 
president of the Purdue Association of Chicago, an organization 
to which the electrical graduates of Purdue University belong. 


HENRY L. DOHERTY, president of the Cities Service Com- 
pany, New York, sailed for Europe. Saturday, May 13, on the Celtic, 
to be gone three months. Mr. Doherty will study the gas and 
electric industry in Paris, Berlin and St. Petershurg. 

CYRUS OSBORNE BAKER. the platinum refiner and importer, 
and Mrs. Baker, sailed for Europe last week, and after witnessing 
the coronation ceremonies will spend two months at German 
springs, returning to the United States in September. 

H. A. HALLIGAN, vice-president of the Western Electric Com- 
pany, addressed the Telephone Society of New York on May 16 
on the subject of “A Brief Account of the Oldest Electric Company 
in the United States.” The occasion was the 128th meeting of the 


society. 
LEE FISHER, who was associated with the construction, and 
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later the operation, of the Joliet & Southern Traction Company's 
lines as engineer and traction superintendent, has accepted a 
position with the Economy Light & Power Company. Mr. Fisher 
made the change on May 1. 


JOHN M. KLEIN, manarer of Mathias Klein & Sons, Chicago, 
I., has just returned from a two months’ trip to the Pacific coast. 
Mr. Klein makes this trip annually and combines business with 
pleasure. He found conditions out West quite promising and sees 
no reason why the year 1911 should not show a considerable in- 
crease in business over last year. 


JOHN F. WALLACE, for many years chief engineer of the 
Illinois Central Railroad and at one time chief engineer of the 
Panama Canal, has assumed active charge as president of West- 
inghouse, Church, Kerr & Company. Mr: Wallace, who is also 
president of the Electric Properties Company, which controls 
Westinghouse, Church, Kerr & Company, still retains the chair- 
manship of the Board of Directors of Westinghouse, Church, Kerr 
& Company, but on account of his well known engineering and 
railroad experience his greater activity in the affairs of the com- 
pany was considered advisable. Mr. Wallace, in his new posi- 
ticn, succeeds H. H. Westinghouse. 


C. E. ROSE, who has been superintendent of the lighting and 
sales departments of the Little Rock Railway & Electric Company 
some years past, has resigned to take the vice-presidency and 
general managership of the Arkansas Cold Storage Company. Mr. 
Rose will not only be the operating manager of the company but 
will be financially interested in the same. Mr. Rose has been 
connected with the Little Rock Railway & Electric Company since 
his graduation from Cornell in 1905 and his record has been an 
enviable one. It is with great regret that the officials of the com- 
pany learned of his intention to sever his connection with the 
company. Since being in charge of the lighting department of the 
Little Rock Railway & Electric Company the business of the same 
has more than doubled, due to the energetic and courteous manner 
of operating his department. Arthur E. Smith has been appointed 
superintendent of the sales department and Matthew J. Kenney has 
been appointed superintendent of the lighting department of the 
company to fill the vacancies. 


LEGAL NOTES. 


COMPANY ENTITLED TO DEMAND METER RATES.—An or- 
dinance fixed the maximum rates that might be charged for elec: 
tricity, providing for both metered and flat rates, and the Supreme 
Court of North Carolina holds that the contract between the com- 
pany and the municipality was subject to the principle of interpre- 
tation generally applicable “that when a promise is in the alter- 
native, as to do a thing one way or another, the right of election 
is with the promisor in the absence of an express provision to the 
contrary.” In the case before the court the proprietor of a board- 


ing school for boys, after trying the meter rate and becoming dis- 


satisfied with the charges, demanded a change to the flat rate. 
But it appeared that after the ordinance had been passed the com- 
pany had changed from a 12 to a 24-hour service, and that for 
some time no one had been furnished electricity except by meter 
rates. Under these circumstances, the company was entitled to 
demand the meter rate.—Horner vs. Oxford Water & Electric Com- 
pany, 69 S E. 607. 


ELECTRIC-HEADLIGHT LAW VALID.—The Supreme Court 
of Georgia holds constitutional a state law requiring all railroad 
companies to equip and maintain every locomotive used by such 
company to run on its main line after dark with a good and suff- 
cient headlight which shall consume not Jess than 300 watts at the 
arc, with a reflector not less than twenty-three inches in diameter. 
The court holds that such an act is reasonable, and does not vio- 
late the “due process” clauses of the state and federal constitu- 
tions because its enforcement will require a loss of property to 
the company, in doing away with the headlights in use and neces- 
sitating an expense for new headlights. Nor does the act violate 
such clauses by depriving the company of its right to manage its 
own business. The act does not violate the “commerce clause” of 
the federal constitution on the ground that it would require at the 
state line a change of headlights on locomotives doing an inter- 
state business, if other states required headlights of a different 
kind.—Atlantic Coast Line Railroad Company, vs. State, 69 S. E. 725. 


DUTIES OF LIGHT AND POWER COMPANIES IN CASES OF 
FIRE.—The Supreme Court of California says that no authority 
can be cited in support of the contention that it is the duty of an 
electric light and power company to disconnect its wires when 4 
fire alarm is sounded. Jt would compel the company, upon the 
one hand, to extinguish all light and power in a district, regardless 
of the necessity for so doing or be held liable for any consequences 
that might follow its failure. It takes no account of the fact that 
by so doing, in the case of a night fire, a district would be left 
in complete darkness, and that under such circumstances, following 
the alarm of fire, panic might ensue in hotels, lodging houses, thea- 
ters, and residences, and that the resulting damage might far ex- 
ceed that which the extinguishment of the lights was designed 
to prevent. No such rule of law exists, and the utmost that will 
be exacted of lighting companies in this regard is that they shall 
hold themselves in readiness to cut off the electricity when the 
necessity arises and they are informed of it by proper authority. 
Nor is negligence imputable to a company because it does not have 
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an employee at a fire, charged with the duty of disconnecting 
particular wires, or cignaling for the disconnection of the district. 
But any reasonable ordinance in this regard which a municipality 
might adopt would, of course, be upheld, and, if injury resulted from 
the negligent failure of the light and power company to obey the 
terms of such ordinance, undoubtedly negligence could be predi- 
cated upon it—Pennebaker vs. San Joaquin Light & Power Com- 


pany, 112 Pac. 459. 

TEXAS TELEPHONE DECISION.—In a decision rendered by 
the State Supreme Court of Texas, litigation in a telephone case 
that has been pending for six years was brought to a close. The 


controversy in tnis case arose over a contract under which the 


defendants acquired $35,000 of the bonds of the telephone com- 
pany. The contract had a clause providing that the total issue 
of bonds of the telephone company should not exceed $150,000, 
of which amount $50,000 should be used in extensions and addi- 
tions to the property of the telephone company. The defendants 
claimed that this portion of the contract had been breached, in 
that the company had not negotiated its bonds or spent $50,000 
in improving the property, and for that breach of the contract 
it was entitled to surrender its bonds and recover their value. 
The telephone company contended that it had never been able to 
sell its bonds at a reasonable price. After a decision for the 
defendants in the District Court and a reversal in the Court of 
Appeals, the Supreme Court held in its decision that the provision 
of the contract relative to the improvement of the company’s 
property should be treated as a covenant and not as a condition 
precedent, and that no right to rescind the bonds existed by rea- 
son of a breach of said covenant, but merely a right of action 
for damages. The court further holds that under the findings of 
the jury the telephone company had not violated said provision 
of the contract, in that it had never been able to dispose of its 
bonds at such a figure as would be advantageous to the company, 
and for that reason the court would not remand the case for 
another trial, but would render judgment for the telephone com- 
D. 


pany. 
NEW INCORPORATIONS. 


BUTTE. MONT.—The Butte Electric Supply Company has been 
incorporated with a capital stock of $250,000. 

NEW ORLEANS, LA.—The United Public Utilities Company 
has been formed with a capital stock of $1,257,600. | 

ELMWOOD, WIS.—The Intercounty Light & Power Company 
has been incorporated with a capital stock of $20,000. 

HASKEW, OKLA.—The West Union Mutual Telephone Com- 
pany has been incorporated with a capital stock of $3,500. 

MOBERLY, MO.—The Randolph County Gas & Electric Com- 
pany has been incorporated with a capital stock of $100,000. P. 

GRANDBURY, TEX.—The Grandbury Water, Light, Ice & Power 
Company has been incorporated with a capital stock of $30,000. 

LOUISVILLE, NEB.—The Call County Farmers Mutual Tele- 
phone Company has been incorporated with a capital stock of 
$20,000. 

DALLAS, TEXAS.—Promoters of the Dallas-Denton Interurban 
Railway have decided to incorporate with $500,000 capital stock 
and start building the Denton line. 

NEW YORK, N. Y.—The Fred Lee Company has been incor- 
porated with a capital stock of $25,000 by T. Fred Lee, Fred Green 
and Philip M. Dreyfuss. The company will manufacture electrical 
appliances. 

BUFFALO, ILL.—The Cerro Gordo Electric Company has been 
incorporated with capital stock of $12,000 to produce and furnish 
electricity, gas, water and steam. The incorporators are George 
B. Conover, J. E. McCann and C. M. Kimball. Z. 

UTICA, N. Y.—The Langdon & Hughes Electric Company, with 
a capital stock of $5.000 has been incorporated to corduct an 
electrical contracting business. The incorporators are Walter T. 
Langdon, Dennis A. Hughes and George S. Langdon. 

TERRE HAUTE, IND.—Articles of incorporation have been filed 
with the Secretary of State by the Terre Haute Electrical Porce- 
lain Company. The capital stock is $25,000. The objects of the 
company is to manufacture electrical porcelain material. S. 

RUSSELVILLE. IND.—The Citizens’ Co-operative Telephone 
Company has incorporated to build and equip a telephone system 
in Russellville and throughout Putnam county. The capital stock 
is $5,400. D. L. Watkins, R. A. Boyd and William Baine are the 


incorporators. 
RICHMOND, IND.—The Richmond Lamp Manufacturing Com- 
pany has incorporated, capitalized at $50,000. The object of the 
company is to establish and equip a plant to manufacture carriage, 
automobile and other lamps. John M. Judson, John C. Ingram and 
S. 


T. W. Judson are directors. 
MADISON, WIS.—The Peninsula Power Coman: of Madison, 
has filed articles of incorporation in the office of the Secretary of 
State. The company proposes to build an electric plant and hbar- 
ness one of the big water powers of the northern peninsula of Mich- 
igan. The company is capitalized at $750,000. The incorporators 
are D. H. Otis and C. A. W. Tresler, of the faculty of the Uni- 
versity of Wisconsin, and Henry J. Hunt. associated with members 


of the faculty. 
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PORTLAND, IND.—A certificate of the merger as a single cor- 
poration, to be known as the Muncie Electric Light Company, of the 
lighting companies operating in Muncie, Dunkirk, Hartford City, 
Red Key and Eaton, has been filed for record in Delaware, Jay and 
Blackford Counties. All the lighting plants in the above-named 
cities and towns will be supplied with current from the Muncie 
power house. The new corporation is to have a life of fifty years 
and is capitalized at $1,000,000. S. 

SPRINGFIELD, ILL.—Articles of incorporation have been filea 
by the East St. Louis Interurban Electric Company, with its prin- 
cipal offices at East St. Louis, Hl. The purpose of the company 
is to construct a railway from the city of East St. Louis, St. Clair 
County, Ill., in an easterly direction to a point in the county of 
Clinton, Illinois. The incorporators and first board of directors 
are: J. L. Flannigan, W. H. Hauss, Fred W. Kraft, Albert E. 
Meintz, and Edward L. Cragon, all of East St. Louis. Z. 


INDUSTRIAL ITEMS. 


THE TRUMBULL ELECTRIC MANUFACTURING COMPANY, 
Plainville, Conn.. has distributed the May number of Trumbull Cheer, 
listing a number of rosettes, receptacles, etc. 

F. W. WAKEFIELD BRASS COMPANY, Vermilion, O., has is- 
sued a revised price list of fixtures, having found it possible by im- 
proved methods to reduce manufacturing costs. 

THE SANGAMO ELECTRIC COMPANY, Springfield, Ill., has 
issued a booklet entitled “Street Car Operation” for distribution 
among street-railway men. A number of schemes are suggested 
for comparing equipment, operators, checking line losses, etc. 


THE HANSON & VAN WINKLE COMPANY, Newark, N. J. 
has issued a circular describing a number of small novelties for 
facilitating shop work. These include an acid pump, emery tray, 
wheel trimmer, and other accessories for plating and polishing. 

THE SHELBY ELECTRIC COMPANY, Shelby, O., announces 
that it has opened a branch office at No. 516 Atlantic Avenue, Bos- 
ton, Mass. The branch is to be in charge of C. H. Smith, who 
was formerly in the lamp sales department of the Western Elec- 


tric Company. 
THE WESTINGHOUSE ELECTRIC & MANUFACTURING 


COMPANY, Pittsburg, Pa., recently issued Circular No. 1191 cover- 
ing multiple and multiple-series metaiiic-flame arc lamps, which are 
used for lighting places where direct current is available and where 
high-intensity illuminating units are required. 

THE BRILLIANT ELECTRIC COMPANY, Cleveland, O., has 
issued a bulletin upon the new method of rating in which the an- 
nouncement is made that the company’s engineering department will 
shortly issue a technical bulletin which will Serve as a complete 
reference supplementing the present publication. 

THE FEDERAL ELECTRIC CO., Chicago, Ill., is sending out 
the May issue of The Federalist, which contains descriptions of 
Federal tungsten clusters, street hoods and various fittings written 
in the usual interesting style. A folder inserted in this number 
points out the advautages of Westinghouse fans. 

THE EMERSON ELECTRIC MANUFACTURING COMPANY, 
St. Louis, Mo., especially mention its ceiling fans in the May num- 
ber of The Emerson Monthly, which has just been mailed. The an- 
nouncement is made in this issue that Emerson bulletins will here- 


after be put out in book-bound form to provide for easy refer- 


ence. 
THE NORTHWESTERN ELECTRIC EQUIPMENT COMPANY, 
St. Paul, Minn., announces that the Globe Brand rubber-covered 
wire, which complies fully with the requirements of the Board of 
Underwriters, will be supplied from the company’s St. Paul stock. 
The prices are but little higher than those asked by makers of 


inferior wire. 

THE ROBBINS & MYERS COMPANY, Springfield, O., recent- 
ly distributed Booklet No. 96 in which are described the more 
important styles of Robbins & Myers “Standard” fans. Tables 
included give the sizes, voltage, finish and other information 
useful to the prospective buyer. The company will mail the 


booklet free to those interested. 

THE CHICAGO PORTLAND CEMENT COMPANY, Chicago, 
Ill., describes in a recent booklet the maunfacture of “Chicago 
AA” Portland cement. Photographs are reproduced to show not 
only the methods of manufacture, and scenes in the factory, but 
some of the plant buildings which are constructed of reinforced 
concrete made with “Chicago AA” Portland cement. Motor drive 


is used in the mills. 

THE CROCKER-WHEELER COMPANY, Ampere, N. J., is dis- 
tributing an attractive mailing card setting forth the advantages 
of three-wire direct-current generators, which the company is now 
prepared to supply for practically any capacity. The neutral in 
their machines is obtained from an additional generating winding 
in the armature, which is connected to a single collector ring. 
Effciency, great overload capacity and simplicity are some of its 


features. 
MORRISON & COMPANY, Valparaiso, Chile, announce that 
they are establishing an American office in New York City and 
will in addition to plumbing supplies, etc., be in the market for 
wholesale electrical supplies. At present Louis I. Munoz and 


Ramon Vidal, of the company, are making their headquarters with 
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the Goulds Manufacturing Company, 16 Murray Street, New York 
City, and will do so until the branch is established. The repre- 
sentatives of the company wish to communicate direct with manu- 
facturers of electrical supplies and apparatus. 


THE CUTLER-HAMMER MANUFACTURING COMPANY, Mil- 
waukee, Wis., on the occasion of its organization dinner at Mil- 
waukee on February 24, tendered a unique entertainment to its 
staff in the form of a stereopticon presentation of life-like character- 
istics of the leading men of the organization. The leading spirit 
in the preparation of this entertainment, Charles L. Benjamin, ad- 
vertising manager of the company, has reproduced the entertain- 
ment in full and it is now being distributed in handsome bulletin 
form as one of the special publications of the company. 


THE RICHARDSON ENGINEERING & MANUFACTURING 
COMPANY, Hartford, Conn., is listing isolated lighting plants 
covering a wide range of sizes in its new catalog now ready for 
distribution. The plants are sold complete, the equipment includ- 
ing gasoline and kerosene engine, generator, switchboard, storage 
battery and tungsten-filament lamps with all wire and fittings nec- 
essary to install. The plants range in size from the ten-lamp, 
eight-volt for camps, small cottages, etc., to the 330-lamp, fifty- 
seven-volt size. The catalog contains descriptions of all of the 
various parts and also lists vacuum cleaners and farm pumps 
to be used in connection with the plants. 


THE GENERAL ELECTRIC COMPANY, Schenectady, N. Y., 
has issued a number of bulletins on electrical apparatus and sup- 
plies, and is distributing them to the trade. One of these, enti- 
tled “Charging the ‘Electric’ at Home” describes the company’s 
mercury-are rectifier as used for charging the batteries of electric 
runabouts. Bulletin No. 4799 deals with several types of revolv- 
ing-fleld alternators with both horizontal and vertical shafts. A 
number of these are illustrated. Curve-drawing ammeters, types 
“CR” and “CR-2” are described and illustrated in Bulletin No. 
4820. In Bulletin No. 4816 is described a new running-light tell- 
tale board placed upon the market by this company, which has 
the approval of the Underwriters’ Laboratories, and affords a 
reliable means of indicating whether or not the running lanterns 
on a vessel are lighted. The board may be located in the pilot 
house of the boat, and is so arranged that both an audible and 
visible warning is given on the failure of any of the lamps. 


THE AMERICAN DISTRICT STEAM COMPANY, Lockport, N. 
Y., has just received from the printers its bulletins No. 121 and 122 
which it is distributing. The first of these reprints a paper on the 
development and application of central-station heating, from the 
proceedings of the third annual convention of the Pennsylvania 
Electric Association. The author calls attention to the fact that 
nearly four hundred city plants are supplying steam for heating 
through a system of underground mains. He takes up the princi- 
ples of construction and some of the advantages of the atmospheric 
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system of heating. In this system steam is supplied to a hot water 
type of radiator through a specially constructed valve known as the 
“Adsco” graduated radiator valve. A diagram is included showing 
the interior piping arrangements. The second publication is a re 
print from the proceedimgs of the seventeenth annual convention of 
the American Society of Municipal Improvements of a paper by 
Charles R. Bishop on district steam heating plants. Mention is 
made especially of the method of insulation of underground steam 
pipes and cross-section illustration is shown of the “Standard” stave 
casing. The value of keeping frequent readings of temperature, 
humidity, etc., is touched upon, as is also the advisability of mak- 


ing comparisons with the records of similar plants. 


DATES AHEAD. 

National Fire Protection Association. 
York, N. Y., May 23-25. 

American Foundrymen’s Association, American Brass Foun- 
ders’ Association and the Associated Foundry Foremen. Annual 
convention, Pittsburg, Pa., Mav 23-26. 

American Society of Mechanical Engineers. 
Pittsburg, Pa., May 30 to June 2. 

National Electric Light Association. 
York City, May 29 to June 3. 

Commercial Section, National Electric Light Association, Meet- 
ing and banquet, New York, N. Y., June 1. 

National District Heating Association. 
burg, Pa., June 6-8. 

Association of Railway Electrical Engineers, Semi-annual con- 
vention, Washington Terminal Station, Washington, D. C., June 
16 and 17. 

Association of Railway Telegraph Superintendents. 
meeting, Boston, Mass., June 19-23. 

Michigan Electric Association. Annual convention, on board 
steamer Minnesota, leaving Grand Haven, Mich., June 19, returning 
to St. Joseph, Mich., June 22. 

Mississippi Electric Association. 
Miss., June 20-21. 

American Institute of Chemical Engineers. 
ing, Chicago, Ill., June 21 to 24. 

Society for the Promotion of Engineering Education. 
meeting, Pittsburg, Pa., June 26, 27 and 28. 

American Institute of Electrical Engineers. 
Chicago, 111., June 26-30. 

American Society for Testing Materials. 
lantic City, N. J., June 27 to July 1. 

Ohio Electric Light Association. 
Point, O.. July 25-28. 

American Electric Railway Association. 
Atlantic City, N. J., October 9 to 13. 

Association of Railway Electrical Engineers. 
tion La Salle Hotel, Chicago, November 6-10. 


Annual meeting, New 


Spring meeting, 


Annual convention, New 


Annual meeting, Pitts- 


Annual 


Annual convention Gulfport. 
Semi-annual meet- 
Annual 

Annual convention, 
Annual meeting, At- 
Annual convention, Cedar 
Annual convention, 


Annual conven- 


RECORD OF ELECTRICAL PATENTS. 


Issued (United States Patent Office) May 9, 1911. 


991,475. MANUFACTURE OF ELECTRODES FOR ARC LAMPS. 
Andre Blondel and Gaétan Dobkevitch, Paris, France, assignors 
to General Electric Co. Filed Oct. 15, 1903. The electrode con- 
tains ninety-five to eighty per cent of a light-giving substance 
and five to ten per cent each of borate of barium and a borate 
of an alkali metal. . 

991,480. OIL-SWITCH. Christen Christensen, Scotia, N. Y., as- 
signor to General Electric Co. Filed June 3, 1907. The contacts 
are first separated so as to draw the arc out horizontally, then 
a barrier is moved into the arc stream to break it. 

991,481. CURRENT-CONTROLLING DEVICE. Allan J. Cline, 
Chicago, Ill. Filed July 8, 1909. A resistance-controlling switch 
has a shaft reciprocating between two solenoids and carrying a 
cross-head contactor over a double set of contacts similar to 
those of an end-cell switch. 

991,483. PROTECTIVE DEVICE. Elmer E. F. Creighton, Schen- 
ectady, N. Y., assignor to General Electric Co. Filed Sept. 
18, 1907. A lightning arrester has two spark gaps between each 
conductor and ground and means for forcing oil through one 
gap in one direction and through the other gap in the other 
direction. 


991,488. INSULATED RAIL-JOINT. William L. De Remer, Chi- 
cago, lll. Filed Sept. 28, 1908. Has insulating sheets between 


the rail ends and between each rail on one side and the sec- 
tional combined fish and base plate. 

991,490. COMBINED TIMER AND DISTRIBUTER-MAGNETO. Wil- 
lard E. Dow, Braintree, Mass. Filed Oct. 18, 1909. Has a timing 
ring on the magneto to co-operate with a contact lever and 
distributer. 

991,495. ARC-LAMP. Heinrich Friedrichsen, Berlin, Germany, as- 
' signor to General Electric Co. Filed July 10, 1908. Relates 
to the arc-striking plates for a flaming-arc lamp with con- 
verging electrodes. 

991,500. AIR-BRAKE SYSTEM. Frank Goff, Camden, N. J. Filed 


July 1, 1910. Has solenoid-controlled application and release 
valves, the stems of the valves constituting the cores of the 
solenoids. 

991,502. KNIFE-SWITCH. James J. Hartley, Schenectady, N. Y.. 
assignor to General Electric Co. Filed July 5. 1904. The pivot 
pin of a knife-blade switch has a split shank and a circum: 
ferential groove engaging a spring washer. 

991,508. COAL-MINING MACHINE. Elmer Hough, Wellsburg, W. 
Va. Filed Mar. 11, 1910. On the extended shaft of a motor 
are oppositely disposed coal-cutting disks. 

991,511. CIRCUIT-BREAKER. Edwin Johnson, Schenectady, N. 
Y., assignor to General Electric Co. Filed Aug. 21, 1907. A 
laminated-contact circuit-breaker operated through solenoid- 
controlled release of a toggle mechanism. 

991,538. FLUID-PRESSURE BRAKE. Walter Phillips, London, 
England. assignor to Westinghouse Air Brake Co., Pittsburg. 
Pa. Filed Aug. 5. 1905. Combined with an electric generator 
adapted to be driven from the car axle for controlling the brake- 
cylinder pressure are means normally preventing the operation 
of the generator but causing it to operate when the brakes are 
applied. 

991,546. CIRCUIT-BREAKER. Walter S. Ryan, Muncie, Ind. Filed 
Sept. 12, 1908. Connected to the core of a solenoid is an OP 
erating bar for releasing a clutch that holds the switch closed. 
A scale and indicator permit adjustment of the opening current. 

991,556. HIGH AND LOW-POTENTIAL SELECTIVE SWITCH 
SYSTEM. Ray Stearns. Schenectady, N. Y., assignor to Gen- 
eral Electric Co. Filed July 26, 1910. A duplex switch for an 
electric car permits the car circuits to be connected to either 
a high-potential or low-potential source but not to both at the 
same time. 

991,578. INCANDESCENT ELECTRIC LAMP. Willis R. Whitney, 
Schenectady, N. Y., assignor to General Electric Co. Filed 
August 19, 1907. Renewed Sept. 23, 1910. A V-shaped tungs- 
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ak be ten filament is held in tension by a compressed spiral carbon 

is er spring inclosed in a glass cap attached to the stem. 

“itieation ss, 991,583. BELL DESK INSTRUMENT. Charles L. Williams, Park- 
anual Pontes. ersburg, W. Va. Filed August 5, 1910. A desk telephone has a 
wits of ate laterally extending bracket, a series of toggle levers connected 
cane Yes- with it, circuit-making and breaking devices operated by the 
“eieo e toggle levers and a rotary receiver holder connected with these 
TEN i levers. 

Ne Martm s, 

azia 991,590. ELECTRICAL SWITCH. Joseph L. Wright, Washing- 


ton, D. C., assignor to North Electric Co., Cleveland, Ohio. 
yra Filed April 20, 1907. A selective calling switch for the auto- 

manual telephone system has ten keys in a row. Depression 
of any key closes its circuit and releases any previously de- 


pressed key. 
991,621. ACETYLENE-GENERATOR. Ludwig Janecek, Fremont, 
Neb., assignor of one-half to Frank Dolezal, Fremont, Neb. 


ran Bress Fe 

Poemen qtr Filed Nov. 18, 1908. When water fills either of two carbide com- 
f partments it raises a float, closes an electric circuit and rings 
Serie TT . an alarm. 


| 991,626. INDUCTION-MOTOR. Charles E. Lord, Milwaukee, Wis., 
PORN ely A assignor to Allis-Chalmers Co. Filed Sept. 13, 1909. The rotor 
has a winding on its core and short-circuiting end rings 

partly inclosed in shells of iron. 

991,634. AUTOMATIC CUT-OUT FOR ELECTRICAL CONDUC- 

TORS. Maurice George Newbould, Napier, New Zealand. Filed 

June 19, 1908. On the car for a railway system with two trol- 

a ley wires is a pair of shunt electromagnets independently con- 

i Di nected to the respective wires. A polarized armature in com- 
mon to both magnets is arranged to open a circuit-breaker in 
each supply lead when either main wire breaks. 

991,654. TELEPHONE-EXCHANGE SYSTEM. Newton C. Schel- 
lenger, Chicago, Ill., assignor to Stromberg-Carlson Telephone 
Manufacturing Co., Rochester, N. Y. Filed Feb. 14, 1901. Two 
pairs of relays associated with the cord circuit control super- 


“non Ga” visory lamps. 
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991,726. SPLICE-BAR FOR ELECTRICALLY-WELDED JOINTS. 
Henry F. A. Kleinschmidt, Johnstown, Pa., assignor to Lorain 
Steel Co. Filed Sept. 14, 1908. A splice bar for electrically 
welded rails has three projections on one face thereof, each 
of the projections having two parallel contact faces thereon 


disposed in different planes. 
991,729. PORTABLE HEATER. Oliver C. Knipe, Palo Alto, Cal., 
assignor to Alf. Harris, Merced, Cal. Filed Oct. 17, 1908. Con- 
sists of a number of heating elements, each composed of a 
flat body about which is the heating coil, which is covered by 


an insulating layer. 
991,749. LIGHTNING-ARRESTER. Alfonso R. Rheinberger, St. 
Paul, Minn. Filed March 29, 1909. Mounted on an insulator 
pin are two superposed conical electrode shells insulated 
from each other. One is connected to ground and the other 
to the line, the regular line insulator being mounted on top 


of the upper shell. 
991,760. APPARATUS FOR TREATING LIQUIDS ELECTRO- 


LYTICALLY. Alfred O. Tate, Toronto, Ontario, Canada. 
Filed July 3, 1907. An electrode for an electrolytic cell em- 
bracing vertically disposed anodes and cathodes separated 
from each other by insulating material and provided with ver- 
tically disposed gas-conducting channels located on both faces 


thereof. 
991,761. LAMP-SOCKET. William C. Tregoning, Cleveland, Ohio, | 
assignor to Tregoning Electric Manufacturing Co., Cleveland, 
Ohio. Filed Feb. 20, 1909. A socket for sign lamps has a 
slot on one side for receiving a lamp-cord connection to an 
adjoining lamp. 
991,762 and 991,763. SHADE-HOLDER FOR ELECTRIC LAMPS. 
William C. Tregoning, Cleveland, Ohio, assignor to Tregoning 
Electric Manufacturing Co., Cleveland, Ohio. Filed April 8, 
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991,480.—-DOUBLE-POLE OIL SWITCH. 


es 991,672. PRINTING-TELEGRAPH. George S. Tiffany, Summit, N. 
J., assignor to Bankers Trust Co. Filed Jan. 3, 1910. Includes 
: a rotary type mechanism and an impression mechanism, the 
: former being magnetically moved through a rotary selective 
KE magnetizable member. 
i 991,684. CHAIN-GUIDE FOR ELECTRICAL-PULL-SOCKETS. David 
y | P. Wolhaupter, Washington, D. C. Filed Feb. 15, 1911. Com- 
ppi bined with the outer casing and the inner switch body is a 
divided chain guide whose separate sections are carried re- 
w spectively by the casing and the switch body. 
991,685. PROCESS AND APPARATUS FOR PURIFYING ACID 
jen ELECTROLYTE USED IN REFINING COPPER. Charles H. 
Aldrich and John K. Bryan, Perth Amboy, N. J. Filed June 
z 25, 1910. Consists in removing the greater portion of the 
S ; contained copper by concentration and crystallization, concen- 
aT trating the residue by successive stages to about seventy de- 
i grees Baumé, separating the electrolyte from the precipitate 
: and finally separating the remaining metallic impurities from 


the electrolyte by electrolysis. 
991,691. ELEVATOR-DOOR LOCK. John E. Boyce, New York, N. 
Y., assignor to Otis Elevator Co., Jersey City, N. J. Filed Nov. 
| 30, 1907. Locking of the door latch closes the circuit to the 
2 car controller so that the car cannot be moved while any door 
a is open. 
991,695. APPARATUS FOR ELECTROCHEMICAL TREATMENT 
OF ORES. Tullio Bubola, Luipaardsvlei, Transvaal. Filed Aug. 
27, 1910. Combined with a circular vat for containing the ore 
and treating liquid is an electrode in the lower part of the vat, 
arms disposed above the vat, mechanism for imparting to the 
arms a planetary motion about the axis of the vat, and rod-like 
electrodes depending from the extremities of the arms into 


the vat. 
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991,854. —ELEVATOR LAMP-SIGNAL SYSTEM. 
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991,996. — COMMUTATOR-TRUING MACHINE, 


1909. Consists of a tubular body of spring material split longi- 
tudinally into several sections hinged together between their 
ends and adapted to clamp a socket at the top and a shade at 


the bottom. 
APPARATUS FOR PRODUCING OZONE. Charles G. 


991,767. 
Armstrong, Orange, N. J. Filed May 15, 1909. A number of 
condensers with narrow plates separated by solid dielectrics 
are arranged side by side to admit passage of air between them. 

991,787. DYNAMO-ELECTRIC MACHINE. William Bennett Kou- 
wenhoven and George B. Wilkins, New York, N. Y. Filed 
June 8, 1910. A direct-current shunt-field motor has its ar- 
mature protected by having a choke coil in series with it. 

991,829. ELECTRICAL RELAY. Edward E. Clement, Washington, 
D. C., assignor to North Electric Co., Cleveland, Ohio. Filed 
June 6, 1906. Combined with an electromagnet comprising 
two spools and pole pieces is a yoke adapted to engage the 
pole pieces to hold them against the core, together with an 
armature, and contact springs operated therethrough by the 


pole pieces. ; 

991,837. WIRELESS SIGNALING SYSTEM. Simon Eisenstein, 
Berlin, Germany. Filed August 25, 1905. Associated with an 
antenna having an earth plate and inductance in its circuit 
are a number of secondary circuits shunted around the in- 
ductance and each having therein an adjustable spark-gap and 
a condenser, a number of transformers, the secondary coils 
of each shunted around each of the condensers respectively, 
and conductors to connect one terminal of the primary of 
each transformer to a collector ring of a polyphase generator 
whereby different discharges are taused to take place at the 
spark-gaps for each phase, the other terminus of the pri- 
maries being connected to each other. 

991,841. RESISTANCE COMPOUND. William E. Gardner, Pitts- 
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burg, Pa. Filed Oct. 6, 1910. Consists of lamp black, bone 
ash, and flour of mica. 


991,843. ENGINE-INDICATOR. James F. Gill, Bootle, near Liver- 
pool, England. Filed March 11, 1909. Comprises normally 
broken electric circuits and means operated by the steam 
under pressure for closing the circuits and producing, by 
perforations made by this closing a diagram of the pressure 
during the operation of the engine. 


991,849. TRIPPING-DEVICE REGULATOR FOR ELECTRICAL 
SWITCHES. Philip Herd, Johannesburg, Transvaal. Filed 
Sept. 4, 1909. Consists of a tripping coil and tripping armature 
of a circuit-breaker and means for adjusting the weight on a 
loaded lever for retarding the armature. 


991,853. ELECTRIC-CIRCUIT CLOSER. John Alexander Kennedy- 
McGregor. Birmingham, England, assignor of one-half to Ed- 
ward William Bonson, Knowle, England. Filed April 2, 1910. 
The handle of a motor starter {s normally connected to the 
contact arm but disconnected therefrom when an attempt is 
made to throw it to full-speed position too rapidly, a dashpot 
regulating the connection. 

991,854. PILOT-LIGHT SYSTEM FOR ELEVATORS. Paul T. 
Kenny, New York, N. Y. Filed August 1, 1908. A signaling 
system has “up” and “down” buttons on each floor operating 
a lamp signal in the first car going in the desired direction. 

991,860. INK-DRIER AND STATIC CHARGE REDUCER FOR 
PRESSES. Maurice L. Lane, Detroit, Mich., assignor of one- 
half to Claud S. Gordon, Detroit, Mich. Filed April 8, 1910. 
Consists of a tubular core with an electric heating coil wound 
upon it. 

991,872. LOCKING ATTACHMENT FOR INCANDESCENT ELEC- 
TRIC LAMPS. Albert F. W. Meyer, Chicago, Ill., assignor to 


992,021.—ELECTRIC TEA POT. 


James H. McGill, Valparaiso, Ind. Filed May 11, 1908. A sec- 
tional wire guard about the lamp has a split collar for engag- 
ing the socket and locking it. 


991,877. ELECTRICAL LIQUID-HEATER. Andrew P. Nichols, 
Seattle, Wash., assignor to Central Manufacturing Co., Seattle, 
Wash. Filed Jan. 13, 1910. Consists of a superposed series 
of conducting plates within a casing, alternate plates being 
connected to opposite sides of a circuit. 


991,897. POSITIVE PLATE FOR STORAGE BATTERIES AND 
PROCESS FOR THE MANUFACTURE THEREOF. Pedro 
G. Salom, Philadelphia, Pa., assignor to Commonwealth Title 
Insurance & Trust Co., Philadelphia, Pa. Filed July 27, 1909. 
Consists in initially “forming” a mass of peroxide of lead ob- 
tained in the condition of definite particles, adding litharge 
thereto in about the proportions specified, moistening the mass 
until it has about the temper of molding sand, and compressing 
it upon a conducting support. 


991,903. FIRE-ALARM. Frank Simonyi, New York, N. Y. Filed 
July 21, 1910. Rotation of a vane by a draft of heated air 
closes an electric alarm circuit. 


991,912. LIGHTNING-ARRESTER. Eugene W. Vogel, Chicago, Ill.. 
assignor to Railroad Supply Company, Chicago, Ill. Filed 
June 8, 1908. A ground terminal has a number of superposed 
annular plates surrounding it. some of the plates being made 
of aluminum and others of another good conducting material, 
and the aluminum plates alternating with the other plates. 

991.928. TELEPHONIC RELAY SYSTEM. Charles G. Ashley, Chi- 
cago, Ill. Filed July 24, 1909. Includes a generator one of 
whose fields receives the telephonic current, the inductor 
stenping up its potential through a transformer. 

991,929. FURNACE. Thaddeus F. Baily, Alliance, Ohio, assignor 
to Electric Furnace Co.. Alliance, Ohio. Filed June 15 1910. 
Consists of two adjoining chambers one heated by gas and the 
other electrically. 
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991,957. TROLLEY-POLE ATTACHMENT. Frank Harry Crane, 
Cleveland, Ohio. Filed Nov. 23, 1910. A cylindrical casing on 
the pole top contains two brackets, one for supporting the 
conductor and the other a spring for receiving the end of the 
conductor. 

991,973. ELEVATOR SIGNALING APPARATUS. James M. Gra- 
ham, New York, N. Y., assignor to Elevator Supply & Repair 
Co. Filed Feb. 25, 1908. Permits the operator in a car passing 
the floor to cause the signals to be displayed until the next car 
arrives at the floor. 


991,996. TRUING-MACHINE. Osman E. Hunt, Eagle Grove, Iowa. 
Filed Aug. 19, 1910. Consists of an adjustable tool-holder for 
use in truing the commutator of a dynamo or motor. 


992,001. PULL-KNOB FOR LIGHTING-CHAINS. George A. King, 
Waterbury, Conn., assignor to Scovill Manufacturing Co., 
Waterbury, Conn. Filed Feb. 7, 1911. The opening in the lamp 
socket has spring fingers for preventing a too free movement 
of the pull chain. 


992,009. WATERPROOF SWITCH. Daniel McLellan Lang, 
Corry, Pa. Filed Nov. 2, 1909. Has a closed casing about the 


knife switch, with a pocket in the front cover for receiving 
the switch handle. 


992,010. GRAPHIC RECORDING INSTRUMENT. Robert C. Lan- 
phier, Springfield, Ill., assignor to Sangamo Electric Co., Spring- 
field, Ill. Filed Nov. 9, 1910. A pair of motor elements is 
adapted to be independently operated by electric currents. 
Each has a shaft, an arm projecting from the shaft, a link 
connection between the arms, and a recording pen suspended 
from the link connection. 


992,021. ELECTRICALLY-HEATED VESSEL. Manlio Marzetti, 
Milan, Italy. Filed Dec. 2, 1909. Combined with a vessel con- 
taining water to be heated is an insulating disk on the bottom 
of the vessel. and two electrodes of graphitic carbon in the 
form of coaxial cylinders resting thereon, a receptacle con- 
taining the tea to be infused, and a pipe leading from the 
inside of the vessel to convey the boiling water to the recep- 
tacle. 


992,035. TROLLEY-SWITCH. Carl P. Nachod, Philadelphia, Pa. 


Filed May 21, 1910. Includes a flexible laterally yielding con- 
tact strip. 


992,042. WIRELESS TELEGRAPHIC APPARATUS. Michael A. 
Parisano, New York, N. Y. Filed May 27, 1910. The combina- 
tion of an antenna consisting of a continuous wire and com- 
prising a plurality of loops, perforated supports through which 
the Joops are threaded, a number of sockets, a number of con- 
nections between the loops and sockets joined to the wire at 
varying distances from its end, and a connecting plug adapted 
to fit the sockets. 


992,077. PUSH-BUTTON SWITCH. Edwin D. Stalfort, Baltimore, 
Md. Filed Sept. 14, 1910. Has a metal ratchet wheel with al- 
ternate teeth of insulating material so that alternate depres- 
sions of the button open and close the circuit. 


992,084. INCANDESCENT-LAMP LOCK. Charles W. Trulock, Los 
Angeles, Cal. Filed June 30, 1909. A combination plug and 
socket comprises a screw-threaded plug having a central ter- 
minal, and a screw-threaded socket having a central terminal, 
the socket being partly concealed within the plug and rotatably 
carried thereby. 


PATENTS THAT HAVE EXPIRED. 


Following is a list of the electrical patents (issued by the 

United States Patent Office) that expired May 15, 1911: 

519,715. HAND REGULATOR OR SWITCH FOR MOTORS. Emil 
E. Keller, Chicago, Ill. 

519,726. ELECTRIC-ARC LAMP. 
Germany. 

519,794. ELECTRIC-RAILWAY SYSTEM. David Mason, Schenec- 
tady, N. Y. 

519,813. ELECTRICALLY-GOVERNED SWITCH. Emil H. E. 
Klatte, Freiburg, Baden, Germany. 

519,849. ALTERNATING-CURRENT ARC-LIGHTING SYSTEM. 
Thomas Spencer, Philadelphia, Pa. 

519,858. CONSTANT-CURRENT DYNAMO. William H. Elkins, 
Cambridge, Mass. 

519,862. METHOD OF AND MEANS FOR STARTING SYNCHRO- 
NOUS MOTORS. Benjamin G. Lamme, Pittsburg, Pa. 

519.869. ELECTRIC MECHANISM FOR GIVING RECIPROCAT- 
ING MOTION. Henry S. McKay, Boston, Mass. . 

519,870. MAGNETIC ENGINE FOR RECIPROCATING TOOLS. 
Henry S. McKay, Boston, Mass. ; 

519.876. TELEPHONE-CIRCUIT. Charles E. Scribner, Chicago. 
Ill. 

519,881. DEVICE FOR REGULATING ELECTRICITY GENER- 
ATED BY MEANS OF WIND-POWER. Theodore A. Willard, 
Norwalk, Ohio. 

519,912. ELECTRIC-ARC LAMP. Jesse F. Kester, Buffalo, N. Y. 

519,932. ELECTRIC RAILWAY-SIGNAL. Rollin M. Strong and 
Charles F. Read, Omaha, Neb. 

519,938. ELECTRIC RAILWAY-SIGNAL. 
Island, Conn. 

519,945. ELECTRIC INDICATOR. Wilburn E. Garey, Chicago, Il. 


\ 


Wilhelm Mathiesen, Leipsic, 


Frank Beattie. Lette 


ol. SLY a 


ik Harr rs 
drial EN 
O Spp s 
g the eni: g 


lanes Vs 
ae 4 - 
OE & ee 
oa Cat hss, 


“tho ed, 
ih. sah let T 


Ee Grove r, 


e “ODN (der 
moter 
ome A Ay 


eee a as ne 
ae ee 


Tey Lole 


t Pay E or 
E ad 


poe ap ks eases 
a 
tue dal [> 


pote pots t 
4 0 Heo 


Ratert Ç e 
ree sez 
yr TETN} 


tmp i 


pope e 
arho L? 
a] haee y 
née itr - 


ae 
pect 


ELECTRICAL REVIEW 


AND 


WESTERN ELECTRICIAN 


ISSUED WEEKLY. 


CHICAGO, SATURDAY, MAY 27, 1911. 


Vou. LVI, No. 21. 


By THE 


ELECTRICAL REVIEW PUBLISHING COMPANY 


CHARLES W. PrIceE, President and Treasurer. 


A. A. GRay, General Manager. H. S. TUTRSILL, Secretary. 
C. W. FoRBRICH, Assistant Treasurer. 


PUBLICATION OFFICE: MARQUETTE BUILDING, CHICAGO 


13 Park Row, New York. 


EASTERN DEPARTMENT ae a 
E. E. Wood. 
42 Old Broad Street, London, E. C. 


EUROPEAN OFFICE : ec Avi a 
Henry W. Hall, Manager. 


CHARLES W. PRICE: soc ys d he reae os Seen eee io ee eee ees «e. . Editor-in-Chief 
A. A. GRAY odie koe ssa beg tinza ute etd osetia aia aS ie Oe --..- Managing Editor 
MORTON GITHENS LLOYD..........ccec ccc ccccsscccscesccece - Technical Editor 
F. H. BERNHARD 56005 5 ota Sie Ras esre eresi eae ee eas ooe.---Associate Editor 
HOWARD EHRLICH ......cccccecceccccceas PE S Auadecsva ace Sn wee . Associate Editor 
C. H. SEAVER.... Pile Sian E Sieg eau wees ........ Associate Editor 
SUBSCRIPTIONS. 
One Year, United States be oe A fe rer 


One Year, Canada . . a oe a 
One Year, Foreign Countries . . . . . . ..... 
rs, beyond one month, each . 25 


Single Copy, 10 cents, Back numbe 
SS LE a I IT ET SE EP TS ST TI IE I TIO II SI ST IOI BST EPS 


Entered as second-class matter, aA 7, 1908, at the Post Office 


at Chicago, Ill., under the Act of March 3, 1879. 
SEE EEEE INI IO NE BE DECI i I ST I I IL TS SET ER POUT I IE TD NT OR PET AN SPENT IOI EE WE EE T EERE 


CONTENTS. 

EDITORIALS ..... Ce ras ere Darran Ai ed do ae sd he a ok et has, aah Bed age ec ea A 1025 
Eäward L: SN ICHOVS 2:5 eid banat rad pnd ae be ey a Pa gale dah dee aca Ore Swe cee ceea! 1029 
Effect of Magnetism on Thermal Conductivity..............cccee cece 1029 
National Electric Light Association .......... ccc ccc c cere eee cee nceeas 1030 
Chicago Subway Hearings Begun....... ccc ce cece eee c eee e ent nena. 1031 
Resume Negotiations for Merger of Chicago’s Elevated Roads........ 1031 
Transcontinental Telephony Proposed .........esosssssserosesussssnnns. 1031 
Echoes from the Supply Jobbers’ Del Monte Meeting................. 1032 
Minneapolis Electric Show Plans ........ccc cece cece cece tee esate nneees 1032 
Conduit in Railway Work srerrecaopetenese Someta y koe awn ee eee eee 1032 
Municipa} Electricians to Convene at St. Paul............0. ccc eee eees 10382 

The Electric Vehicle Situation in Milwaukee.—By George J. Kirch- 
gasser Lo. cece cc ae sp nun ah EN ge gM Tae oS cai ash A E Sangeet ete fancerd died gla eae an ah arts ..1033 
The Commercial Section of the National Electric Light Association, .1036 
Combination Ice, Electric, and Steam-Heating Plant.................. 1040 
Water-Power Plant for Canadad....... ccc ccc ee te cece neta ee eee cees 1041 
Edison Medal Presented to F. J. Sprague... ... ccc cece ec ee cee eee eee 1042 
A High-Tension Electrostatic Wattmeter ........ccc cc cece erect eeeeee 1044 
SA a a Ry Sh acl vay a Seen a 045 


Central-Station Ice Plaints.—By J. F. Nisbet 
Power Required for Refrigerating Plants.—By Sydney F. Walker.... 
1049 


Hydroelectric Plant in Afghanistan ....... ce. ccc ce cee cere cence eet eeee 


Steel. for Magnets osi seek ky TEENETE dees pee hee Ge eee Seyret 
Elements of Power-Station Design.—XXXII.—By W. B. Gump....... 1050 
Overcoming: Boiler Corrosion sci sada o> bees ee 6 AOE PERS oe DEAS 1051 
Power-Plant Betterment.—B. H, H. Hunt..... ec nce ccc cece eee eee eee 1052 
Line Trouble Caused by Birds. ...... ccc cece cee eee teen eee et anees 10938 
Discoloration of Metal Lamps...........65 ces cee cece neers ce ceceesanes 1054 
Chicago Section, Iluminating Engineering Society. ................... 1055 


Use of a Line Choke Coil to Raise the Candlepower of Flaming Arcs.1056 
Statistics of Street Lighting «oie. 23 base wee swe ted wees <b Eee ea ps pes 1056 


er ee ee soe tsn ooares etr oor aa‘see‘w‘lM‘ i‘ 


Cheap Lighting in Stockholin, Sweden 
York Citv.—By H. Thurston 


Street-Lighting Equipment in New 
Owens yee gets Bare eh Dist sg a ah ms E e Mant E ten Sates oe os gee tans areas GPa Dan 1057 
Electrice Lighting in the Society Island8. 0.0.0... 0. cece cee ee eee een ee 1060 
Annual Meeting of the Philadelphia Electric Company Section....... 1061 
LETTERS TO THE EDITOR— 
Selective Radiation from Tantalum.—Bvy Edw. P. Hyde.......... 1061 
Gas and Electric Street Lighting.—By Engineer...............06. 1061 
Hard-Drawn Copper Wire,—By Thomas B. Doolittle. .....2........... 1062 
Meeting of the Southwestern Telephone & Telegraph Company....... 1065 
A Strange Prophecy and Its Fulfillment. ... 0... cee eee eee eee ee ee ees 1065 
Telephone-Cable Installationics sc..ciesx. et ane ere eas Vie tei aa reese 10065 
Large Swedish Power Plant os :saks seeeks ote hed ao os eR Seen dO See Va 1065 
The Driving of Hoisting Engines by Induction Motors.—By H. J. N. 
Heather ig es eh geek Mau Fa wes kay ed TA S HRS EAA REG a 1066 
New Haven’s Cos Cob Plant to be Enlarged.. 0.0.0.0... cee cee eee 1067 
Electrical Refrigeration in the Ice-Cream Business.— By R. L. Lloyd.. 106s 
The Use of Electricity on Italian RatihWays. oc... cece cee eee TOGS 
Rapid Increase of Electric Power in South African Mines............. 1969 
Storage- Battery Car on Long ISI@nd... 0... eee ee eee eee eee eae otis 
FINANCIAL REPORTS OF ELECTRICAL COMPANIES. . cece cece eee eee eens mn 
AMONG THE CONTRACTORS AND SUPPLY MEN... eee cee cee eee ee ee eee 1071 
NEW BLECTRICAL AND MECHANICAL APPARATOS AND APPLIANCES. a...an, 1o72 
CURRENT ELECTRICAL NEWS 2.000 ccc cee eee teen tee eee tenn eens Tag 
PUBLIC SERVICE COMMISSION NEWS... errr eee ee E EAA 1079 
RECORD OF ELECTRICAL PATENTS 00.0000 cee eee eee ee ee tate e ean ees 1086 


Copyright, 1911, by the Electrical Review Publishing Company. 


: 10 


NATIONAL ELECTRIC LIGHT ASSOCIATION CON- 


VENTION. 

New York City next week will be the scene of what will 
probably be the most notable convention ever held by the 
National Electric Light Association. The accessibility and 
preponderating attractiveness of the great metropolis assure 
a heavy attendance, and the advance registration indicates a 
representation of record-breaking proportions. The excel- 
lent work of the committee on membership has brought the 
total membership above the 8,300 mark, and reservations on 
the special trains which have been chartered from distant 
points give every evidence of an enthusiastic participation of 
out-of-town central-station men and others interested in this 
development of electrical industry: s 

The program for the business sessions of the convention 
is given on another page, and even a casual review indicates 
that there will be plenty of work for those who will attend 
the convention with the idea in mind of participating in the 
reading of papers and the discussion of these and the many 


ecmmittee reports. The latter will form a most important 


part of the convention proceedings, particularly the report 
of the committee on publie policy, as this will very likely 
establish definitely some line of action with respect to the 
working out of the problems affecting the welfare of em- 


9 


ployees. 
Another feature that will attract great attention is the 
work of the Commercial Section. Although the most recent 
specific department into which the effort of the Association 
has been individualized, the interest in this phase of central- 
station work is very great and the status of the central-sta- 
tion men engaged in the new business departments is con- 


stantly growing In importanee. On other pages of this issue 


an outline of the work of the Commercial Section is given, 
together with a number of short sketches delineating the 
principal incidents in the career of those who are contribut- 
ing-so earnestly to the building up of the value of the cen- 


tral-station new-business departments. 
Apart from the serious side of the sessions, there will be 


many delightful diversions. The entertainment committee, 


headed by that most charming of entertainers, Mr. Arthur 
Williams, has prepared a program which will be in conformity 
with the resources and well known spirit of generosity of 


L} 
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CENTRAL-STATION OPPORTUNITIES. 

The central-station industry was primarily an electric 
lighting proposition. It began by supplying current to 
series arc-lighting circuits and to constant-voltage mains 
for the parallel operation of incandescent lamps. From 
merely night operation it expanded to all-day operation. As 
it came to be realized that the generators were heavily 
loaded for only a small fraction of the time, efforts were 
made to secure loads other than lighting, loads which were 
not confined to the dark hours. Such a load was to be 
found in the application of electric motors for power pur- 
poses in place of prime movers, and the efforts of central 
stations to secure business has undoubtedly hastened this 
development, a development which progresses year by year 
until few industries exist where electric drive has not found 
a place. 

Industrial-power loads made all-day operation necessary 
and this in turn makes larger opportunities and larger de- 
mands for off-peak loads. Today the endeavor of the central- 
- station manager is to find off-peak loads, and no avenue for 
the cultivation of this class of business should be left un- 
trodden. | 

In addition to motor drive, which often must be oper- 
ated over the peak and can seldom be classed as an off-peak 
load, opportunities for such loads may be classified un- 
der the heads of heating appliances; battery charging, with 
especial application to electric vehicles; electrochemical and 
electric-furnace applications, including the fixation of atmos- 
pheric nitrogen, and ice-making. While the latter is a case 
of motor-drive, it can, if operated by the central station, 
be confined to off-peak hours, and consequently forms a very 
desirable load. Another case of motor drive which can be 
operated intermittently, and hence can often be so arranged 
as to be kept off the peak, is comprised in a pumping load, 
either for irrigation or other purposes. Pumping for irri- 
gation is of course not an urban necessity and is largely 
confined to a few Western states, so that this opportunity 
is Open only to those few companies operating transmission 
lines, or having distribution net-works extending over large 
areas of territory. 

Opportunities for electric-heating loads are confined 
largely to extensions of use of household appliances which 
can be attached to the ordinary lighting outlet. The 
revenue in such cases is the same as would be paid for cur- 
rent for lighting, and the inducement for use is principally 
the one of convenience. Current for heating purposes can 
be utilized on a large scale only when a very low rate can 
be offered and that is often impracticable. Laundries form 
a very desirable heating load, not requiring any special 
rates. 

Battery charging for vehicle service presents a field 
which has been cultivated to some extent in certain cities, 
and which should be diligently followed up everywhere, 
since it offers a growing and remunerative load, and one 
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which naturally falls to a large extent off the peak. The per- 
fection of mercury-are and other rectifiers has made such a 
load available for alternating as well as direct-current sys- 
tems. Automatic switching devices make it possible for the 
individual owner to close his charging circuit at night, and 
know that it will take care of itself without further at- 
tention. For the general reputation of the electric vehicle, 
it is preferable, however, to discourage such use of current 
in favor of charging in public garages, where trained at- 
tendants can see that the batteries receive proper attention. 
In several of the larger cities the central stations have rec- 
ognized this fact and have themselves established and oper- 
ated charging stations, thus insuring that they shall be car- 
ried on under competent management. This in turn is great- 
ly enlarging the business. The use of electric vehicles by 
the station itself will add greatly to the confidence of 
the purchasing public in their desirability and help to in- 
crease this market. It is also well to have a man thoroughly 
conversant with this subject in the business department, 
ready to tender advice and suggestions and overcome trou- 
bles which may arise in the use of electric vehicles. 

There are a number of electrochemical processes offer- 
ing all-day business, but these frequently require special vol- 
tages in direct current and are consequently not easy to 
serve, though rectifiers could no doubt be applied to such 
service. Metal refining, electroplating, the manufacture 
of bleaching solution, ete., come in this category. Other 
electrochemical processes, not reversible in their nature, 
can be carried on with alternating current. Among these is 
the fixation of atmospheric nitrogen for manufacturing fer- 
While this has already been attempted in this 
country, prospects are not very bright from the commercial 
side, unless power can be produced at a lower figure than 
is usual with central stations. The recent improvements in 
this art have been mainly on the chemical side, and little 
is to be hoped for in the line of a market for electrical ener- 
gy except where hydroelectric development can be carried 
out at a very low cost. 

The manufacture of ozone is a field which has been lit- 
tle worked from either the engineering or business side. 
The beneficent effects of ozone generation in air for venti- 
lation have been well shown, and it is deserving of wider and 
larger applications. Data applicable to the manufacture 
of ozone on a large scale are lacking, but it is quite possible 
that a considerable field for new business will be found 
to lie in the application of this process to the ventilation of 
large buildings, both public and private. A central sta- 
tion might well undertake not only the supply of power for 
such a purpose, but the management of its operation also. 
Water purification and other similar applications lie close 
to hand. : 

The supply of power for electric furnaces or similar 
large units is a form of business whose desirability is some- 
what questionable. Power in such cases is often desired con- 
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tinuously, and cannot be kept off the peak. Moreover, 


changes in load are so large as to seriously affect regulation. 
The units involved are often sufficiently large to warrant 
separate supply. The best management of such loads is, 
as in the case of ice-making, for the central station to itself 
operate the process. Arrangements can then be made to 
cease operations during peak load, and to operate at other 
times upon an independent circuit, utilizing a generator 
which would otherwise be shut down. 


CENTRAL STATION ICE-MAKING. 
_ Elsewhere in this issue will be found several articles 
dealing with the utilization of central-station plant for the 
manufacture of ice, a practice that has assumed large pro- 


portions, is increasing at a rapid rate and has been found 


unusually profitable. Indeed, if it came to a close caleu- 


lation of profits, it might be found that the returns from the 
ice business, conducted only a portion of the year, would 
equal, and in some cases exceed, the returns from the elec- 
tric business, conducted without interruption. 

Ice-making will undoubtedly solve the problem of many 
small and struggling central stations whose summer loads 
are at present carried with indifferent financial success. 
Such plants are enabled to make more complete use of their 
exhaust steam or the surplus power of the station during 
non-peak periods, applying to double duty a single invest- 
ment for real estate, buildings and steam apparatus and at 


the same time utilizing the same office and plant force for 


both departments of the business. The costs chargeable 


to each process are thus substantially diminished and mar- 


gins of profit left which would be impossible in single-utility 


operation. Ice-making may also render twenty-four-hour 


operation possible during light-load periods in instances 
where otherwise it could be conducted only at a loss. Se 
much hinges on the station load-factor that every central- 
station manager is naturally anxious to acquire a day load, 
and also to fill in the hollow which follows the night peak. 
Operating economies then become possible, and with but a 
slight increase in operating expenses the net income is con- 
siderably augmented. 

An electric light station, however small, can create a 
market for its surplus energy by the installation of ice- 
making machinery. The economies and profit incident to 
the operation of a combination electric and steam-heating 
plant are well known. Ice-making does not require exten- 
sive underground work and is absolutely under control of 
the station at all times. According to the conditions of the 
electric-light load, much or little ice can be manufactured, 
and during dull lighting seasons and at times of light load, 
the ice-making plant can be operated at its full capacity 
and the ice stored until required. 

There is a general belief that artificial-ice plants are re- 
stricted in geographical distribution by climatic range, or 
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the competition of natural ice. It is true that the profitable 


value of a combination ice plant is limited by the market 
for its product, and perhaps in many of the Northern states 
the demand for ice will not fully tax the by-product ca- 
pacity of the central station serving the same community 
with electricity. However, artificial ice is much more san- 
itary and purer than that naturally frozen, and even where 
an ice plant is already installed in a town the advantages of 
economy which the central station enjoys by reason of its 
combination operation enabies it to offer successful compe- 
tition to the existing industry. 

Possibly one reason why the advantages of associating 
an ice-making plant with the central station have not re- 
ceived wider recognition is that correct engineering prin- 
ciples.have not always been applied to such. a combination- 
The owner of a small electrie light plant who wishes to put 
in an ice factory goes to the manufacturer of the jee-making 
machinery, and the manufacturer hands down one of his 
standard steam-driven plants such as he would put in if , 
an independent ice factory were to be built. As a result, 
some of the important economies of operating an ice plant 


in connection with an electric plant may be deliberately 


thrown away by such an jnstallation. If the ice plant is to 


be of the compression type, which is more common, it re- 
quires for its operation essentially two things which the 
electric plant can supply; namely, exhaust steam for eon- 
densation to make the necessary distilled water for ice man- 
ufacture, and power for driving the compressor. The ice- 
machine manufacturer is prone to ignore the existence of 
a large amount of exhaust steam from the electric plant and 
also to ignore the economy with which power can be pro- 
duced. Where the absorption process is used, the first cost 
of which is somewhat greater than for the compression ma- 
chines, a good-sized ice plant can be operated from the ex- 
haust steam of an electric plant having twenty-four hours’ 
service. In such a case the ice plant simply utilizes the 
heat which would otherwise be thrown away in exhaust 


steam. 


TAXATION ASSESSMENT AS BASIS FOR DEMAND . 
CHARGE. Jd 
A system of adjusting the demand charge im a two- 
charge rate has been proposed, in which the assessed valua- 
tion of the property to be lighted is taken as the basis. The 
idea underlying this proposal is to use a set of figures whieh 
is already available, and avoid the necessity of measuring 
the cubic contents or wall area of the property illuminated, 
or of securing other data which might be considered appro- 
priate as the basis for a readiness-to-serve charge. Of course, 
resort to any such means is only necessary where maximum- 
demand meters are not in use. 
In a particular class of buildings, such as private resi- 
dences, a criterion of this kind is probably as satisfactory 
as any other which does not go directly to the root of the 
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matter and determine the quantity which is directly con- 
cerned—the maximum demand during the period of peak 
load. The size of a building is by no means a measure of its 


value, since the unit costs are decidedly different in frame,. 


brick, and stone buildings, and vary even more with the 
But 
in a town where there is not a great variety in the residence 


style and material of the interior finish and fittings. 


construction, especially among that element forming the 
bulk of the consumers, such an adjustment of demand 
charges might well prove feasible and satisfactory. 

It should be noted in this connection that the assessed 
valuation of the building is the quantity to be used as pro- 
portional to the demand charge. The value of the land 
upon which the building rests does not enter into the matter, 
since it has no relation to the quantity of illumination re- 
quired. In many States, land and improvements are separ- 
ately assessed and even: where this is not required by law it 
is coming into vogue in connection with the Somers sys- 
tem of evaluation or other rational schemes such as are 
gradually replacing the archaic method of assigning a lump 
sum to the entire property. Where, however, the antique 
style of assessment is still retained, the new proposal could 
not be so satisfactorily applied. | | 

When apartment buildings, offices, factories, and build- 
ings of other kinds come to be considered, it 1s at once seen 
that the proposed method would not be so applicable. In ten- 
ements the lighting bills are usually paid by the individual 
tenants, yet the flats are not separately assessed. However, 
the total charge could in this case be divided in proportion 
to the rent, since this is roughly proportional to the size and 
Buildings other than residences could 
not, however, fairly be placed upon the same basis of charge 
as the latter, although among themselves the proportion 
might be found to be well maintained. The maximum 
illumination required in office buildings, for instance, may 


number of rooms. 


be roughly proportional to their value among themselves, 
but would not be proportional to that required in a theater 
or factory. Where current is used for power, it would, of 
The 


scheme seems suited, consequently, only to such towns as 


course, be necessary to charge upon a different basis. 


have a load somewhat uniform in character, and where a 
different method, by meter for instance, may be employed in 


charging for power. 


COST OF STREET LIGHTING. 

The cost of street lighting has been shown to vary 
very much from city to city and does not appear to be very 
uniform even when conditions are apparently very similar. 
Any data bearing on this subject is always of interest and we 
wish to call the attention of our readers, therefore, to a table 
giving statisties and costs which have been collected in 
thirty-one towns and boroughs in England. This table ap- 
pears on page 1056. The towns considered range in popula- 
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tion from 19,000 to nearly 345,000, and conditions vary 
from exclusive gas lighting to exclusive electric lighting, 
the latter in some cases consisting of incandescent and in 
other cases of arc lights. Costs have been figured upon the 
basis of a candlepower-year and it is to be noted that in 
every case in which both methods are employed in the same 
city, the cost for gas is very much greater than that for 
electrice lighting, amounting on the average to nearly two 
and one-half times. While the proportionate cost of the two 
methods varies in the different cases, there is not a single 
instance where a candlepower-year-has not been produced 
more cheaply by the use of electric current than by the use 
of the gas lamp. This showing of economy on the part of 
electric lighting applies equally to the are and the incan- 
descent lamp, and, as far as can be discovered from the 
figures here given, there is no great difference in the cost 
by the two methods of electric lighting. While the specific 
consumption of an are lamp is less than that of the incan- 
descent lamp, the trimming, repairs and other attendance 
bring the total cost per annum to a figure‘not far from 
equality. 

This compilation of figures from a large number of 
towns of different size forms a powerful argument in the 
campaign for the substitution of electric street lighting in 
places where gas has heretofore been retained. The uni- 
versality with which the electric method has shown its econ- 
omy over gas, regardless of the size of the town, or the 
number of miles of street to be lighted, is an indication that 
the local conditions have not been responsible for any dis- 
tortion of the results, but that the same general results can 
be expected in any new installation. 

It should be noted that the individual costs vary ex- 
cessively. The cost per candlepower per annum for gas 
ranges from eleven to forty-three cents, or more than 300 
per cent. The cost per candlepower per annum for electric 
hght varies from 2.5 to 21 cents, a range of over 800 per 
cent. These figures show that the conditions in the different 
towns vary enormously and it is probable that an equal varl- 
ation would be found in different towns in this country. 
While such variations exist it is impossible to say what 1s 
a fair value for a town of any particular size or working 
under any particular conditions. The only general result 
which seems to apply universally is that gas lighting, when 
considered upon a candlepower basis, is more expensive 
than electrie lighting. 

The great variation in the candlepower per mile fur- 
nished in the streets of these different communities is 
worthy of note. This variation is from 1,000 to 12,000 can- 
dlepower per mile. The higher figures are found in the 
larger towns and it is probable that they have been unduly 
augmented by installations in the business streets which 
have been put in for business reasons and not purely for 


general illumination, 
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Edward L. Nichols. 
In the early days of electrical engi- 
neering in this country, when consider- 


ation was given to the establishment 


of courses of instruction in our tech- 
nical schools and colleges, it was quite 
customary to combine such work and 
the work of the department of physics. 
It thus came about that many of the 
early teachers of electrical subjects 
were. primarily physicists. Among 
these none is more justly celebrated 


than Edward L. Nichols, who since 1887 - 


has been professor in Cornell Univer- 
sity. 

Edward Leamington Nich- 
ols was born at Leamington, 
England, September 14, 1854. 
His parents, Edward Wil- 
lard and Maria (Watkinson) 
Nichols were, however, 
American, their home being 
in New York City. The boy 
was prepared for college at 
the Peekskill Military Acad- 
emy and entered Cornell in 
1871, where he studied under 
Prof. W. A. Anthony. After 
graduation his studies were 
continued in Germany un- 
der Wiedemann, Kirchhoff, 
Helmholtz and Listing. Un- 
der the latter, at Gottingen, 
the degree of Doctor of Phil- 
osophy was conferred and 
Dr. Nichols returned to 
America as a fellow at Johns 
Hopkins University in the 
laboratory of the late Prof. 
Henry A. Rowland. He thus 
had the advantage of early 
association with the fore- 
most physicists of both Ger- 
many and America. 

In 1880 Dr. Nichols joined 
the staff of Thomas A. Edison 
at Menlo Park, and engaged 
himself with problems pertaining to in- 
candescent lamps. In 1881 he went to 
Central University of Kentucky as pro- 
fessor of physies and chemistry, and in 
1883 he was called to the University 
of Kansas as professor of physics and 
astronomy. When Professor Anthony 
left the chair at Cornell in 1887, his for- 
mer pupil was appointed to the vacan- 
ey and has since remained the head pro- 
fessor of physies at that institution, 
where he has carried on a long list of 
researches in the fields of both elec- 
tricity and opties. He founded the 
journal Physical Review in 1893, and 
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has since been its editor-in-chief. He 
was married in 1881 to Ida Preston, of 
South Dover, N. Y. 

Dr. Nichols was among the first to in- 
vestigate alloys with a low tempera- 
ture-coefficient of resistance and 
showed that with certain proportions of 
the ingredients alloys could even be 
obtained with a zero or negative coeffi- 
cient. His later work has dealt with 
photometry and physiological optics. 
More recently he has been making ex- 
tended studies of fluorescence, phos- 
phoreseence, luminescence and correlat- 


EDWARD L. NICHOLS, 
Professor of Physics in Cornell University. 


ed phenomena. He is the author of 


many papers on experimental physics 
which have appeared in scientific jour- 
nals in Germany, England and this 
country, and he has published a number 
of books dealing principally with elec- 
trical subjects, including a lahoratory 
manual of physies and applied elec- 
tricity. 
= Professor Nichols served as secretary 
to the Chamber of Delegates of the 
Electrical Congress at Chicago in 1893, 
and is a member of the visiting com- 
mittee officially appointed for the Bu- 
reau of Standards. He has the high 
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honor of membership in the National 
Academy of Sciences and is an honorary 
member of the National Electric Light 
Association. He is a fellow of the 
American Association for the Advance- 
ment of Science, and served that body 
as vice-president for the Physics Section 
in 1893 and as president in 1907. He 
was one of the founders of the Ameri- 
ean Physical Society and was elected 
president thereof in 1907. He is a 
member of the American Institute of 
Electrical Engineers, the American 
Philosophical Society, and associate fel- 
low of the American Acad- 
emy of Arts and Sciences, 
and a member of the Kansas 
Academy of Sciences, of 
which he was president in 
1885. In 1906 the University 
of Pennsylvania conferred 
upon him the honorary de- 
gree of LL.D. While Dr. 
Nichols has done a great deal 
of work of practical value, 
he holds fast to the ideal of 
research for its own sake, 
contending that the practi- 
cal applications of funda- 
mental scientific truth can 
never be foreseen and that 
valuable applications are 
often found for the result of 
researches which have orig- 
inally seemed to be without 
practical object. Dr. Nichols 
may be regarded today as the 
leader of physical science in 


America. 
——— OO 


Effect of Magnetism on Ther- 
mal Conductivity. 

It has been known for 
many years that thermal con- 
ductivity was altered by a 
magnetic field. Some meas- 
urements of the effect have 
been recently made in iron and steel 
by U. Bordoni and reported in Zl 
Nuovo Cimento. A rod of iron or 
steel sixty centimeters in height 
was placed within a coil and heat- 
ed from below while in a vertical 
position. The temperature range was 
12 to 110 degrees centigrade; the max- 
imum magnetization was 1,700 gausses 
for iron and 1,500 gausses for steel. 
The magnetization reduced the thermal 
conductivity by 0.5 per cent in the case 


of the softest Swedish iron, and by 6.2 
per cent in the case of hard She Tietd 


tool-steel. 
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National Electric Light Association. 


The thirty-fourth convention of the 
National Electric Light Association will 
be held in New York City, May 29 to 
June 2, inclusive. It is expected that 
there will be a record-breaking attend- 
ance, as it is understood that early in 
the present week the advance registra- 
tion was considerably over 2,000 and 
the total membership has passed the 
8,300 mark. The complete program of 
the general, executive, public policy, 
technical, commercial, accounting, and 
power transmission sections is given 
below. This indicates a very busy and 
serious convention, but the work will 
be rapidly accomplished, as there will 
be parallel sessions held in different 
parts of the splendidly appointed En- 
gineering Societies Building at 29 West 
Thirty-ninth Street. 

Notwithstanding the large volume of 
work to be accomplished, there will be 
many diversions, including an evening 
reception, with a promenade concert, 
and dance at the Hotel Astor, on Mon- 
day evening; a public policy meeting 
at the New Theater, on Wednesday eve- 
ning, when addresses will be made by 
men eminent in public life; a theater 
party for Thursday evening; visits to 
the large power plants in the vicinity 
of New York; and a trip to Coney 
Island and the Rejuvenation of the 
Sons of Jove. There will be a baseball 
game between the team of the Brook- 
lyn Edison Company and the team of 
the Philadelphia Electric Company, an 
afternoon tea for the ladies at the Pla- 
za Hotel, concerts at the Waldorf- 
Astoria, automobile rides to points of 
anterest in the vicinity, and for those 
who play golf provision has been made 
at six of the Metropolitan links to 
which free access and free transporta- 
tion by train or automobile will be fur- 
nished. 

PROGRAM. 


TUESDAY, 10 A. M., ROOM NO. 1, MAIN 
AUDITORIUM. 

First General Session: President Freeman, 
Chairman. 

Welcome to city. 

President’s address. 

Announcements. 

Report of Committee on Membership; H. 
H. Scott, Doherty Operating Company, New 
York. 

Report of Secretary, T. C. Martin. 

Report of Insurance Expert, W. H. Blood, 
Jr., Stone & Webster Corporation, Boston. 

Preliminary Report of Committee on Over- 


Program of the Annual Convention. 


head Line Construction, Farley Osgood, Pub- 
lic Service Corporation, Newark, N. J. 

Preliminary Report of Committee on Uni- 
form Accounting, John L. Bailey, Consoli- 
dated Gas, Electric Light & Power Company, 
Baltimore. 

Report of Committee on Progress, T. C. 
Martin. 

Paper: “Master and Men,” Paul Liipke, 
Public Service Corporation, Trenton, N. J. 

Presentation of Oil Portrait of Miss Har- 
riet Billings, Assistant Secretary and Treas- 
urer, given by Past-President Henry L. Do- 
herty to the Association, W. C. L. Eglin, 
Philadelphia Electric Company. 


TUESDAY, 2:30 P. M., ROOM NO. 1, MAIN 
. AUDITORIUM. 

Second General Session: 
man, Chairman. 

Report on Bulletin Question Box, M. S. 
Seelman, Jr., Editor, Brooklyn Edison Com- 
pany. 

Report on Question Box Revision, Paul 
Lipke, Public Service Corporation, Trenton, 
N. J., Alex J. Campbell, New London Gas 
and Electric Company. 

Report of Library Committee: Arthur 
Williams, New York Edison Company. 

Report of Handbook Committee, Arthur 
Williams, New York Edison Company. 

Report of Doherty Gold Medal Committee 
and Award of Medal, W. C. L. Eglin, Phila- 
delphia Electric Company. 

Paper: “Company and Company Section 
Bulletins,” E. A. Edkins, Commonwealth Ed- 
ison Company, Chicago, III. 

Topical Discussion on the Work of the 
Company Sections. 

TUESDAY, 2:30 P. M., ROOM NO. 2, FIFTH FLOOR. 

First Technical Session: F. M. Tait, Chair- 
man; W. C. L. Eglin, Vice-Chairman. 

Report of Meter Committee, G. A. Swain, 
Public Service Corporation, Newark, N. J. 

Report of Committee on Grounding Secon- 
daries, W. H. Blood, Jr., Stone & Webster 
Corporation, Boston, Mass. 

Paper: “Grounding of Low-Tension Cir- 
cuits as a Protective Measure,” P. M. Lin- 
coln, Westinghouse Electric & Manufac- 
turing Company, East Pittsburg, Pa. 

Paper: “Recent Important Improvements 
in Single-Phase Motors,” W. A. Layman, 
Wagner Electric Manufacturing Company, St. 
Louis, Mo. 

Paper: “Relation of Motor Load to Sta- 
tion Equipment,” F. D. Newbury, Westing- 
house Electric & Manufacturing Company, 
East Pittsburg, Pa. 

TUESDAY, 2:30 P. M., ROOM NO. 3, FIFTH FLOOR. 

First Accounting Session: John F. Gil- 
christ, Chairman; John L. Bailey, Vice- 
Chairman. 

Report of Committee on Uniform Account- 
ing, John L. Bailey, Consolidated Gas, Elec- 
tric Light & Power Company, Baltimore, 
Md. 

Paper: “Handling Customers’ Orders,” R. 
F. Bonsall, Consolidated Gas, Electric Light 
& Power Company, Baltimore, Md. 

Paper: “The Collection of Bills,” E. J. 
Bowers, Kansas City Electric Light Com- 
pany, Kansas City, Mo. 

Paper: “Electric-Vehicle Accounts as Ap- 
plied to a Department of a Central-Station 
Plant,” Hermann Spoehrer, Union Electric 
Light & Power Company, St. Louis, Mo. 
WEDNESDAY, 10:00 A. M., ROOM NO. 3, FIFTH 

FLOOR. 

Second Accounting Session: F. M. Tait, 
Chairman; John L. Bailey, Vice-Chairman. 

Paper: “Tracing Store Room Material,” 
Join T. Brady, Denver Gas & Electric 
Company, Denver, Colo. 
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Paper: “The Purchasing Department,” T. 
W. Buxton, Brooklyn Edison Company, 
Brooklyn, N. Y. 

Paper: “Advantages of a Job Cost Sys- 
tem,” Alec Holme, New York Edison Com- 
pany, New York. 

WEDNESDAY, 10:00 A. M., ROOM NO. 2, FIFTH 
FLOOR. 


Second Technical Session: President Free 
man, Chairman; W. C. L. Eglin, Vice-Chair- 
man. 

Report: Overhead Line Construction 
Committee, Farley Osgood, Public Service 
Corporation, Newark, N. J. 

Report of Committee on Preservative 
Treatment of Poles and Cross Arms, W. K. 
Vanderpoel, Public Service Corporation, 
Newark, N. J. ` 

Report of Underground Construction Com- 
mittee, W. L. Abbott, Commonwealth Edison 
Company, Chicago. 

Paper: “Load Reports of an Electric Sys- 
tem,” A. S. Loizeaux, Consolidated Gas, Elec- 
tric Light & Power Company, Baltimore, Md. 
WEDNESDAY, 10:00 A. M., ROOM NO. 1, MAIN 

AUDITORIUM. 

First Commercial Session: John F. Gil- 
christ, Chairman; George Williams, Vice- 
Chairman. 

Address of Chairman of Commercial Sec- 
tion, George Williams, Henry L. Doherty & 
Company, New York. 

Report of Committee on Power, E. W. 
Lloyd, Commonwealth Edison Company, Chi- 
cago. 

Report of Committee on Electricity in 
Rural Districts, J. G. Learned, North Shore 
Electric Company, Chicago. 

Report of Committee on Ornamental 
Street Lighting, W. R. Collier, Georgia Rail- 
way & Light Company, Atlanta, Ga. 


WEDNESDAY, 12:30 NOON, ROOM NO. 1, MAIN 
AUDITORIUM. 


E.recutive Session: President Freeman, 
Chairman. 

Action on Report of Public Policy Com- 
mittee, Arthur Williams, New York Edison 
Company, New York. 

Presentation of Proposed Constitutional 
Amendments, Frank W. Frueauff, Denver, 
Colo. 

Report of Treasurer, George H. Harries. 
Potomac Electric Power Company, Wash- 
ington, D. C. 

Election of Nominating Committee. 

WEDNESDAY, 8:30 P. M., NEW THEATER. 

President Freeman, Chairman. 

Public Policy Session: 

Musical program will begin at 7:45 P. 
m., under Director Elliott Schenck, Musical 
Director of the New Theater. 

Presentation of Report of the Public Pol- 
icy Committee, Past-President Samuel In- 
sull, Commonwealth Edison Company, Chi- 
cago. 

E TR Hon. Charles Nagel, Secretary 
United States Department of Commerce and 
Labor. 


THURSDAY, 10:00 A. M., ROOM NO. 2, FIFTH 


FLOOR. 

First Power Transmission Session: John F. 
Gilchrist, Chairman; J. R. McKee, Vice 
Chairman. 


Presentation of Report on the April Con- 
ference: Water Powers and Their Govern- 
mental Control, A. S. McAllister, Electrical 
World, New York. 

Paper: “Central-Station Power Plants for 
Operating Steam Railroads Electrically, 
Frederick Darlington, Westinghouse Flectri¢ 
& Manufacturing Company, East Pittsburg. 

Report of Committee on Protection from 
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Lightning, B. E. Morrow, Hudson River Elec- 


tric Power Company, Albany, N. Y. 


Executive session. 
THURSDAY, 10:00 A. M., ROOM NO. 1, MAIN 


AUDITORIUM. 


Second Commercial Session: F. M. Tait, 


Chairman; George Williams, Vice-Chairman. 

Report of Committee on Electric Vehicles, 
J. T. Hutchings, Rochester Railway & Light 
Co., Rochester, N. Y. 


Executive Session. 
THURSDAY, 10:00 A. M., ROOM NO. 3, FIFTH 


FLOOR. 

Third Accounting Session: President Free- 
man, Chairman; John L. Bailey, Vice-Chair- 
man. 

Paper: “General Office Accounting,” 
Franklin Heydecke, Public Service Corpora- 
tion, Newark, N. J. 

Paper: “Accounting for Depreciation,” H. 
M. Edwards, New York Edison Company, 
New York. 

Paper: “The Extent to Which a Tabulat- 
ing Machine Can be Used in Accounting 
Work,” Wm. Schmidt, Jr., Consolidated Gas, 
Electric Light & Power Company, Baltimore. 

THURSDAY, 2:30 P. M., ROOM NO. 1, MAIN 

AUDITORIUM. 

Third Commercial Session: President Free- 
man, Chairman; George Williams, Vice- 
Chairman. 

Report of Committee on Residence Busi- 
ness, Clare N. Stannard, Denver Gas & Elec- 
tric Company, Denver, 

Report of Committee on Electric Heating, 
Refrigeration and Kindred Appliance Sales, 
Frank H. Gale, General Electric Company, 
Schenectady, N. Y. 

Report of Committee on Improved. Wiring 
and Equipment Standards, M. C. Rypinski, 
Westinghouse Electric & Manufacturing 
Company, New York. 

Report of Committee on Industrial Light- 
ing, M. S. Sloan, Birmingham Light & Pow- 
er Company, Birmingham, Ala. 

THURSDAY, 2:30 P. M., ROOM NO. 2, FIFTH 

FLOOR. 

Third Technical Session: Jobn F. Gilchrist, 
Chairman; W. C. L. Eglin, Vice-Chairman. 

Report of the Lamp Committee, W. F. 
M Brooklyn Edison Company, Brooklyn, 
Report of the Committee on Prime Mov- 
ers, I. E. Moultrop, The Edison Electric Il- 
Illuminating Company, Boston. 

Report of the Committee on Electrical 
Apparatus, L. L. Elden, The Edison Electric 
Illuminating Company, Boston. 

Paper: “Ventilation of Turbo-Generators,”’ 
R. B. Williamson, Allis-Chalmers Company, 
Milwaukee, Wis. 

Paper: “Progress and Development of 
Self-Cooled Transformers.” M. O. Troy, 


General Electric Company, Schenectady, N. 


FRIDAY, 10:00 A. M., ROOM NO. 2, FIFTH FLOOR. 

Second Power Transmission Session: Presi- 
dent Freeman, Chairman; J. R. McKee, Vice- 
Chairman. 

Paper: “Increasing the Flexibility and Re- 
ducing the Cost of Operation of Steam Boil- 
er Plants by the Use of Fuel Oil,” H. A. 
Wagner, Consolidated Gas, Electric Light & 
Power Company, Baltimore, Md. 

Paper: “Determining Cost of Production 
in Steam Properties under Varying Condi- 
tions,” George H. Walbridge, Central Colo- 
rado Power Company, New York. 

Topical Discussion on Operating Trans- 
mission Systems. 

FRIDAY, 10:00 A. M., ROOM NO. 1, MAIN . ` 
AUDITORIUM. 

Fourth Commercial Session: John F. Gil- 
christ, Chairman; George Williams, Vice- 
Chairman. 

Report of Committee on Electric Signs, 
E. L. Callaban, H. M. Byllesby & Company, 
Chicago. l 

Report of Committee on Competitive Il- 
luminants, H. J. Gille, Minneapolis General 
Electric Company, Minneapolis, Minn. 

Report of Committee on Advertising, C. W. 
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Lee, C. W. Lee Company, New York, N. Y. 
Report of Committee on Functions of a 
Sales Department, T. I. Jones, Brooklyn Ed- 
ison Company, Brooklyn, N. Y. 
FRIDAY, 2:30 P. M., ROOM NO. 1, MAIN 
AUDITORIUM. 


Third General Session: 


man, Chairman. 
Report of Committee on Rate Research, 


John F. Gilchrist, Commonwealth Edison 


Company, Chicago. 
Paper: “Elements Affecting the Fair 


Valuation of Plant and Property,” W. F. 
Wells, Brooklyn Edison Company, Brooklyn, 


N. Y. ` 
Paper: “Some Reasons for Difference in 


Price for Different Services,” N. T. Wilcox, 
Lowell Electric Light Corporation, Lowell, 


Mass. f 
Paper: “The Standardization of Electrical 


Selling,” Douglass Burnett, Consolidated 
Gas, Electric Light & Power Company, Bal- 


timore, Md. 
Paper: “Economies in Operation Possible 


Through Time Study,” L. B. Webster, Ma- 
rion Light & Heating Company, Marion, 


Ind. 
Report of Committee on Memorials, T. C. 


Martin. 
Report of Committee on Form of Section 


Organization, Frank W. Frueauff, Denver 
Gas & Electric Company, Denver. 


Vote on Constitutional Amendments. 
Report of Nominating Committee. 
Election of Officers. . 
Adjournment. 

—___—>--e—___—. 

Chicago Subway Hearings Begun. 

The first public hearing on the plans 
for an extensive subway system for 
Chicago was held on May 22 at the call 
of the Committee on Local Transporta- 
tion of the City Council. Bion J. Ar- 
nold, chief subway engineer for the 
city, was given the privilege of pre- 
senting his plans first. He took up the 
entire first session in explaining his 
latest plans and answering questions 
respecting them. 

Mr. Arnold has made three reports 
on the subway problem to the city, the 
first in 1902, then one in 1906, and the 
most complete one on January 31, 1911. 
The last one was referred to in these 
columns in the issue of February 4. 
Mr. Arnold has slightly modified the 
order of the steps for his recommended 
plan. He is now in favor of begin- 
ning with a four-track subway in State 
Street to be built in open cut at a total 
cost of about $8,000,000. This would 
permit through routing north and 
south surface and elevated cars. Then 
two deep-level subway loops would be 
built for the two West Side elevated- 
railway systems at a cost of about 
$13,000,000. The two rebuilt river 
tunnels and the La Salle Street tunnel 
now being built would not be con- 
nected to the subway system for a few 
years. The subway would gradually 
be extended and all the construction 
undertaken directly by the city, with- 
out financial aid from any of the trans- 
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portation companies. Space would be 
provided for piping and ducts of pub- 
lic utilities. 

Other plans will be submitted to the 
committee by City Engineer Ericson, 
George W. Jackson, R. C. St. John, the 
Chicago Subway, Arcade & Traction 
Company, the Chicago Central Subrail- 
road Company, the Chicago Municipal 
Subway Company, and the M. H. Me- 
Govern Company. 

ee 
Resume Negotiations for Merger of 
Chicago Elevated Roads. 

Negotiations for the long proposed 
merging of the four elevated railroad 
systems and the union elevated loop in 
Chicago have been again resumed, this 
time on a more definite and hopeful 
basis than heretofore. Henry A. Blair 
has completed arrangements to finance 
the undertaking and has submitted pro- 
posals to the boards of directors of 
the five companies for an outright pur- 
chase of their capital stock for cash or 
partly in cash and partly in securities 
of the consolidated company. The ac- 
ceptance of these proposals by two of 
the companies is still somewhat con- 
jectural. The total mileage of the ele- 
vated systems is 177 miles. The pro- 
posed capitalization is about $43,000,- 
000. The Chicago municipal author- 
ties, while heartily in favor of the pro- 
posed merger, announce that they will 
insist on through routing and universal 


transfers. 
— ee 


Transcontinental Telephony Proposed. 

As an outcome of the successful 
opening on May 8 of long-distance tele- 
phone communication between New 
York City and Denver, a distance of 
2,011 miles, it is already being pro- 
posed to connect Denver and San Fran- 
cisco by means of loaded telephone lines 
so as to permit talking across the entire 
continent, a distance of about 3,000 
miles. In view of the fact that about 
1,000 miles was the practical limit 
for telephone purposes prior to the 
New York-Denver service, and that this 
limit has now been suddenly doubled, 
it seems plausible to believe that a fifty 
per cent further increase may be 
achieved in a few years. 

——_—_—__+--e—_____ 
American Mining Convention. 

The time of holding the fourteenth 
annual convention of the American 
Mining Congress, which will be in Chi- 
cago, Ill., has been fixed for October 23 


to 28. 
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Echoes From the Supply Jobbers’ Del 
Monte Meeting. 

What was beyond any doubt the 

most successful excursion and meeting 
held by the supply men and jobbers 
of this country was that taken by the 
National Electrical Jobbers’ Associa- 
tion from April 18 to April 24. The list 
of those in attendance and the chron- 
icle of the departure of tbe special 
train from Chicago for the West was 
published in a recent issue of this jour- 
nal. 
_ The success of the entertainment fea- 
tures of the trip was due largely to 
the efforts of H. H. Cudmore, chair- 
man of the entertainment committee. 
In this work Mr. Cudmore was assisted 
by L. W. Kittman, C. C. Sibley, T. C. 
Ringgold, and Robert Kuhn. Song 
books were distributed and the sing- 
ing festivals were a delightful feature 
of the entertainment. In addition to 
this there were card games galore, and 
the daily perusal of the ‘‘ Daily 
Shock,’’ the very creditable newspaper 
distributed enroute. A stop was made 
at the Grand Canyon of Colorado on 
April 21, when the entire day was 
spent at the canyon. Here an excel- 
lent entertainment was provided, the 
graceful feature being the dancing of 
Miss Cotabish. 

The party arrived in California on 
April 22, and were royally entertained 
by the open-hearted and generous 
Western electrical men. Until the de- 
parture of most of those in attendance 
on April 24, they were busily engaged 


in participating in the hospitality ex- 


tended by their Western friends. 

During the California sojourn there 
were a number of events, the trophies 
and winners being as follows: 

Trap shooting, tankard, won by A. 
E. Drendell. 

Approaching and putting contest, 
cup, donated by Shreve & Company, E. 
M. Demming. 

Runner up, Jobbers’ first flight, cup, 
C. C. Sibley. | 

Manufacturers? qualifying round, 
goblet, donated by Hotel Del Monte, 
R. J. Davis. 

Best score Jobbers’ qualifying round, 
goblet, donated by Hotel Del Monte, 
R. D. Holabird. 

First men’s tennis tournament, mili- 
tarv brushes, IH. I. Sackett. 

Runner up, Manufacturers’ 
flight, eup. T. E. Bibbins. 

Winner Manufacturers’ first tlieht, 
goblet, W. J. Grady. 


first 
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Winner Jobbers’ second flight, gob- 
let, donated by T. E. Bibbins, C. P. 
Hill. 

Winner Jobbers’ third flight, 
Charles White (H. V. Carter tied). 

Woman’s putting contest, cologne 
bottle, donated by T. E. Bibbins, Mrs. 
E. W. Rockafellow. 

Men’s approaching and putting con- 
test, flask, donated by T. E. Bibbins, 
E. M. Demming. 

First woman’s tennis tournament, 
candy jar, Miss K. Carter. 

Winner Manufacturers’ third flight, 
goblet, E. K. Patton. 

Second men’s tennis tournament, sil- 
ver deposit bottle, G. R. Jones. 

Winner Jobbers’ first flight, cup, do- 
nated by T. E. Bibbins, Fred Fullerton. 

Second woman’s tennis tournament. 
bridge-whist set, Mrs. H. G. Ayls- 
worth. 

First pool tournament, cup, W. T. 
McCullough. 

Second pool tournament, silver de- 
posit bottle, W. S. Berry. 

Winner Manufacturers’ second flight, 
cup, B. M. Downs. 

Men’s driving contest, tankard, do- 
nated by Andrew Carrigan, H. E. San- 
derson. 

One of the enjoyable features of the 
meeting was the souvenir program 
beautifully printed and illustrated in 


cup, 


gold and colors, which was presented ` 


to the visiting electrical men by our es- 
teemed contemporary, the Journal of 
Electricity, Power and Gas. 
—_—_—_s---o—_____. 
Minneapolis Electric Show Plans. 
Activities have already been start- 
ed on the Minneapolis Electric Show 
for 1912, which will be held in the Ar- 
mory, Minneapolis, March 16 to 23. It 
is the aim of the Northwestern Show 
Association to make the coming third 
annual show the most successful so far 
held and with this in view the Board of 
Directors decided on dates when a 
number of engineering bodies will meet 


in Minneapolis, thus giving greater im- 


petus to the affair. Among the engi- 
neering bodies meeting during the 
course of the show are: the Minnesota 
Electrical Association, Minnesota Sec- 
tion American Institute of Electrical 
Engineers, State Electrical Contrators’ 
Association and the Minnesota Tele- 
phone Association. 

Robert W. Clark, of the Minneapolis 
General Eleetrie Company, has again 
been chosen to head the management of 
the show. 
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Conduit in Railway Work. 

A brief paper bearing this caption 
was presented by J. Andreucetti, of 
the Chicago & Northwestern Railroad, 
at the May meeting of the Car Light- 
ing Club, held in Chicago, May 17. The 
paper treats of the development of elec- 
tric wiring, both interior and exterior, 
and points out the relation of metal 
conduit to this development. The vari- 
ous brands of conduit on the market 
were classified and the advantages and 
disadvantages of each touched upon. 
The conditions imposed on metal con- 
duit used in ecar-lighting work were 
briefly mentioned, Mr. Andreucetti stat- 
ing that unusually hard and lasting 
material was necessary, owing to the 
severe service encountered. 

Following the reading of this paper, 
the representatives of the various 
brands of metal conduit present were 
each given an opportunity to explain 
the merits of their conduit. Those par- 
ticipating in the discussion were F. R. 
Bryant, representing the American 
Conduit Manufacturing Company; 0. 
L. Richards, representing the Safety 
Armorite Conduit Company; V. A. 
Swet, representing the Sprague Elec- 
trie Company; Mr. Webb, representing 
the American Circular Loom Company, 
and George W. Cravens, of the Delta- 
Star Electric Company. 

In this discussion the process of man- 
ufacturing the various conduits was ex- 
plained and it was brought out that 
practical tests made on conduit under 
actual working conditions were of more 
value than analytical or theoretical 
tests. It was also the consensus of 
opinion that the protecting material 
used on metal conduit was secondary 
in importance to the composition of the 
metal itself. 

The meeting was then given over to a 
general discussion of various questions 
pertaining to railway electrical work. 

—_—_——¢-+-¢—____- 


Municipal Electricians to Convene at 
St. Paul. — 

The annual convention of the Inter- 
national Association of Municipal Elec- 
tricians will be held at St. Paul, Minn., 
September: 12 to 15, inclusive. Arrange- 
ments are being made for an exception- 
ally interesting program of papers in- 
terspersed with entertainment features. 
Clarence R. George, of Ilouston, Tex- 
as, is secretary of the association. and 
the president is H. C. Bundy. The 
headquarters of the association will be 
at the Ryan Hotel. 
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The Electric-Vehicle Situation in Milwaukee. 


Up to December, 1910, there were 
only 194 electric vehicles in the city of 
Milwaukee. There are now 225 and 
possibly by the latter part of the sum- 
mer the number may reach 250. But 
this is a rather poor showing for a city 
having a population of almost 400,000. 
At present there is only one electric 
truck in use in the city, the balance of 
the 225 being pleasure vehicles, the 
Woods, Rauch & Lang, and Detroit pre- 
dominating. Compared with Detroit, 
Cleveland, Buffalo and other eastern 
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FIG. 1.—INTERIOR 


BY GEORGE J. KIRCHGASSER. 


all current used. No efforts were made 
to encourage the use of electric vehi- 
cles. The streets of Milwaukee have 
not been the best and this may have 
had a slight effect on restricting the use 
of electrics also. However, there are 
now many beautiful boulevards and 
paved streets which should be a rather 
stimulating factor in the use of electric 
automobiles. | 
At the present time, of the 225 elec- 
tries, between fifty and fifty-five are 
charged in private garages, all by means 


ae 
a 4 “Ie 


a 
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charge of five cents per kilowatt-hour 
for all energy in excess of that paid 
for at the primary rate up to a total of 
100 kilowatt-hours and four cents per 
kilowatt-hour for the next 900 kilowatt- 
hours used. 

The method of figuring a bill for a 
house, for instance, that had six active 
rooms, would, according to ‘this sys- 
tem, be as follows: four kilowatt-hours 
for each of the first four rooms and 
two and one-half kilowatt-hours for 
each of the additional two rooms, mak- 
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OF KOPMEIER ELECTRIC-VEHICLE GARAGE, MILWAUKEE, WIS. 


cities, Milwaukee is somewhat behind 
in this line. 

There are a number of reasons for 
this condition of affairs. Up to the 
latter part of 1907 the electric-vehicle 
manufacturers had not established 
agencies in Milwaukee, and the Mil- 
waukee Electric Railway & Light Com- 
pany has, until recently, given very 
little help; in fact, the Company, pre- 
viously, according to several vehicle 
men, actually retarded progress by ask- 
ing excessive rates for charging vehi- 
cles. One of the first garages had to 
pay eight cents per kilowatt-hour for 


of rectifiers, except three or four which 
are supplied with direct current. Un- 
der the Milwaukee Electric Company’s 
new rate schedule a single meter will 
be used to measure the current for 
lighting and battery charging in a res- 
idence and private garage. A primary 
charge of twelve cents per kilowatt- 
hour is made for (1) the first four kilo- 
watt-hours consumed per month for 
each of the first four active rooms; (2) 
the first two and one-half kilowatt- 
hours consumed per month for each of 


the active rooms in addition to the first. 


four; (3) to this is added a secondary 


ing twenty-one kilowatt-hours, at the 
twelve-cent rate. All current in ex- 
cess of this up to 100 kilowatt-hours, or 
in this case seventy-nine kilowatt-hours 
at the five-cent rate and four cents for 
the next 900 kilowatt-hours used. The 
rate therefore for the current used for 
charging batteries is five or four cents 
per kilowatt-hour (in the private gar- 
age). 

In this kind of service, of course, 
there are no limitations as to time of 
charging, but the customer is urged 
not to charge between 4 and 7 o'clock 
p. m. The rate obtained under this 
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new schedule should help to encourage 
charging in private garages and have a 
good effect generally on the electric- 
vehicle situation. 

There are at present six public gar- 
ages in the city, three of which use cen- 
tral-station current. Of these three, 
the Estberg garage located on Jackson 
Street near the downtown district is 
the largest. Gasoline automobiles are 
also garaged here, the establishment 
being the largest of its kind in the 
state of Wisconsin. Current is received 
from the 220-110-volt Edison system 
and because: of the large amount of 
current used and the limited or ‘‘off- 
peak’’ service the rate per kilowatt- 
hour approximates three cents. 

The rate to customers signing the 
standard form of contract, providing 
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for service for a year or more, is based, 
first, on a demand charge, and second, 
on an energy charge. The demand 
charge, which is payable in equal 
monthly payments, is $42 per year for 
each kilowatt of demand for the first 
ten kilowatts; $30 for the next fifty 
kilowatts, and $24 for each kilowatt of 
demand in excess of sixty. The energy 
charge is five cents per kilowatt-hour 
for the first 100 kilowatt-hours per 
month consumption; four cents for the 
next 900 kilowatt-hours; three cents 
for the next 3,000 kilowatt-hours; two 
cents for the next 6,000 kilowatt-hours, 
and 1.2 cents per kilowatt-hour for al] 
energy consumed in any month in ex- 
cess of 10,000 kilowatt-hours. As no 
lamp renewals are received at Estberg’s 
these rates are reduced one-half cent 
per kilowatt-hour. 

The Estberg Garage is on the lim- 
ited or ‘‘off-peak’’ service and a reduc- 
tion of one-half the demand charge is 
made, on condition that the service 


2.—KOPMEIER GARAGE SHOWING CHARGING PANELS. 
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shall not be used during a specified 
time of the day from October to March. 
In each month the end of this period is 
7:00 p. m., the beginning being for the 
six months respectively: 5:30, 5:00, 
4:30, 4:40, 5:20 and 6:00 p. m. 

There is also a ‘‘ten-seven’’ service, 
which applies to customers utilizing the 
Company’s service only during the 
hours from 10:00 p. m. to the following 
morning at 7:00 a.m. For this service 
only one-quarter of the demand charge 
is made. Mr. Estberg cannot make 
use of this ‘‘ten-seven’’ rate, as he 
would have to put in more charging 
equipment (increasing the kilowatt de- 
mand) to enable him to charge all of 
the vehicles in the shorter period. This 
increased equipment would make his 
demand charge ‘greater. Also in a 


public garage this limited period is 


impracticable as it is often necessary 
to charge some batteries during the 
day. 

At this garage open-wire type rheo- 
stats are used, one placed at each 
charging plug. No central meter 
board is employed, the men judging the 
conditions of charge and batteries by 
listening for gassing. Mr. Estberg 
claims his men must continually watch 
the batteries being charged, frequently 
feeling the batteries to note tempera- 
ture rise and not depending on meters 
to know when the charge is complete. 

No Edison cell vehicles will be 
charged at this garage, as special equip- 
ment would be needed because of the 
heavy charging current required. Also 
special rates would have to be made, 
as the rate of $30 per month, which is 
the charge for other pleasure vehicles, 
is altogether too low for Edison auto- 
mobile batteries. 

The Kopmeier Garage, which is lo- 
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cated in the center of the East Side 
residence section on Summitt Avenue, 
is about the same size as Estberg’s. 
Between 55 and 60 electrics are garaged 
here, the equipment and methods em- 
ployed both being up-to-date. Figs. 1 
and 2 show the interior of this garage. 
A well equipped machine shop and gas- 
oline-automobile garage are also parts 
of this establishment. 

The current for charging, lighting 
and power is generated on the premises 
at 110 volts, direct current by a gas- 
engine-driven dynamo. A producer- 
gas plant furnishes the gas, the com- 
pany considering this more economical 
than buying gas or electricity from the 
local public service companies. 

Besides the generator and meter 
panels there are twelve charging pan- 


FIG. 3.—REAR VIEW OF “SLIDER TYPE” CHARGING PANELS. 


els of the ‘‘slider type.’’ Each panel 
has three rheostats, the resistance used 
being of the grid type, mounted di- 
rectly on the back of the panel as shown 
in Fig. 3. 

Records as to mileage conditions of 
batteries, etc., of each vehicle are kept. 
No regular periods are set for washing 
out the batteries, such washing being 
done when the condition of the cells, 
as revealed by inspection, makes it ad- 
visable. Sometimes the mileage runs 
up to 6,000 before washing is neces- 
sary, depending upon the batteries and 
the way in which they are used. 

The Belleview Garage, shown in Fig. 
4, is located in the upper East Side resi- 
dence section of Milwaukee and shows 
the evidences of a well-managed charg- 
ing station. The usual number of elec- 
tric pleasure vehicles boarded here var- 
ies between 16 and 20. The current is 
generated on the premises by means of 
a gas-engine-driven 110-volt dynamo 
rated at eighteen kilowatts. Mr. Mo- 
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cross, the proprietor, finds that because 
his consumption of current is not very 
large that his rate for central-station 
current would be about 5.5 or 6.0 
cents. He therefore buys gas from the 
city gas company and claims that even 
after this transformation his cost is 
considerably less. 

The number of miles each vehicle 
has traveled during the day is recorded 
and when only a small part of the 
charge has been used,the batteries are 
not charged. All cells are frequently 
inspected and washed out when re- 
quired. 

At this garage twelve vehicles can be 
charged at one time. There are six in- 
dividual charging rheostats and a 


‘“slider-type’’ charging panel, which 
handles the other six charging plugs. 
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FIG. 4.—BELLEVIEW GARAGE, MILWAUKEE, WIS. 


The Welsh garage is located in the 
downtown district and is run in con- 
junction with an electric and gasoline- 
automobile salesroom. Only about ten 
or a dozen cars are garaged here. Cur- 
rent is purchased from the Milwaukee 
Electric Railway & Light Company, the 
service being from the 220-110-volt Edi- 
son three-wire underground system. 

Another garage of this size is located 
in the residence section of the West 
Side on Twentieth Street near Grand 
Avenue. Central-station current is 
used, a motor-generator set providing 
the direct current. Six charging 
plugs are provided and a ‘‘slider-type’”’ 
charging panel is used similar to the 
one employed at the Belleview and 
Kopmeier garages. Gasoline automo- 
biles are also boarded here. 

In the center of the best residence 
section of the West Side (Twenty- 
seventh and State Streets) another gas- 
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oline-automobile garage has just in- 
stalled a charging panel. This equip- 
ment consists of six rheostats, the oper- 
ation being by means of pivoted levers. 
Six vehicles can be charged at once and 
as this garage has just started in this 
business only six vehicles are at pres- 
ent boarded. Central-station current is 
not purchased but current is generated 
by a 110-volt direct-current dynamo di- 
rectly connected to a four-cylinder au- 
tomobile gasoline engine. 

The rate at all except one of the 
charging statious per month is $30, 
which includes charging, cleaning, ad- 
justing, etc., and one delivery and one 
call per day. A gasoline-garage man 
located in the West Side residence sec- 
tion is contemplating opening an elec- 
tric-automobile station in conjunction 


with his gasoline garage and if he can 
convince his customers to place ampere- 
hour meters in their cars he will charge 
them only for the current used per 
month plus a boarding charge. The 
reason for this is that it seems unfair 
to charge the man who uses his auto- 
mobile only from 50 to 150 miles a 
week the same as one who runs 40 to 50 
miles per day. By means of the am- 
pere-hour meter an accurate record 
could be kept of the current consumed 
in charging the batteries. i 
Before the new sales organization of 
the Milwaukee Electrice Railway & 
Light Company can do much in the 
way of helping the electric-vehicle sit- 
uation it intends to replace the three 
gasoline trucks that it now uses by 
electrics. When this is done plans will 
be made to get new business in this line 
as the new men in charge realize the 
possibilities in this direction. The pres- 
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ent owners of electric automobiles are 
well pleased and it is therefore certain, 
with better rates, more agencies and 
help from the electric company, that 
Milwaukee will soon have a greatly in- 
creased number of electrically driven 
machines. 
— e 

Some Features of the Panama Canal. 

Various interesting features of the 
Panama Canal were presented by 
Thomas I. Stacey in an address before 
the Chicago Electrice Club on May 17. 
While the address was non-electrical, 
Mr. Stacey brought out a number of 
points regarding the work in the canal 
zone that are of general engineering in- 
terest. 

Mr. Stacey spoke of the work that 
had been accomplished by the French 


FIG. 5.—DUPLICATE SETS OF CHARGING PANELS IN KOPMEIER 


GARAGE. . 
company before the acquisition of the 
property by the United States. He 
gave figures of cost and by means of 
maps and charts explained the geo- 
graphical and climatie conditions ob- 
taining in the Canal Zone. The various 
features of the project were then illus- 
trated and described in a very interest- 
ing manner. 

Some idea can be gained of the enor- 
mity of the work being done when it is 
learned that the Culebra cut which is 
nine miles long, is costing $10,000,000 
per mile to complete. The canal will 
save a voyage of 10,000 miles to steam- 
ers voyaging from the Atlantic to the 
Pacific or vice versa. It will take a 
ship twelve hours to pass through the 
canal, whereas thirty days would be 
required to sail around Cape Horn. 
Mr. Stacey stated that electric locomo- 
tives will be used for towing ships 
through the locks in the canal. 
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The Commercial Section of the National Electric Light Association. 


For’ many years the most important 
discussions undertaken by the National 
Electric Light Association have had to 


do with the technical engineering prob- 


lems which appertain to the generation 
and transmission of electrical energy. 
Power plant design, organization of 
operating forces, operating economy 
and similar details, have taken up the 
major portion of the attention of those 
in attendance upon the convention. 
Since the Denver convention of 1905, 
however, more and more attention has 
been paid to the commercial side of the 
business and the contract agent and 
new-business manager have come in 
for a very necessary share in the dis- 
cussion of the problems involved in the 
whole central station effort. So rapidly 
has the idea of establishing a new-busi- 
ness department developed and so 
many have been the topics that have 
come up for discussion that the natural 
outcome has been the development and 
organization of a section devoted ex- 
clusively to the commercial side of cen- 
tral station work. One of the origina- 
tors of the commercial section idea and 
one of the leading spirits in the organ- 
ization of the Commercial Section, is 
George Williams. As a result of his 
activity a meeting was called during 
the St. Louis convention a year ago, 
with about 150 commercial men in at- 
tendance. This resulted in the appoint- 
ment of an organization committee, 
with George Williams as chairman and 
Frank B. Rae, Jr., as secretary. Mr. 
Williams’ nomination and election were 
unanimous. After the St. Louis meet- 
ing there were several discussions 
among individual members of the or- 
ganization committee with the result 
that the present scheme of organization 
which has been accepted by the Na- 
tional Electric Light Association was 
drafted by Mr. Rae. The organization 
committee has held a number of gen- 
eral meetings and a large number of 
committee meetings during the year, 
and the excellent program which is 
offered by the Commercial Section for 
the present convention 1s the result of 
their strenuous labors. 

The Commercial Section 
formed to foster 
among the commercial men of the cen- 


has been 
closer co-operation 
tral-station industry and among those 
manufacturers, jobbers, dealers and 
eontractors who are Interested in cen- 


tral-station commercial development. 


Through the activities of the various: 


committees of the Commercial Section 
much valuable new-business data is be- 
ing gathered and assorted. This data, 
covering every phase of central-station 
commercialism, will be published for 
the exclusive use of members of this 
section. ` The committees are made up 
of specialists and experts on the sub- 
jects which they are severally investi- 
gating, and they stand as an advisory 
counsel, ready and equipped to assist 
all members of the section in handling 
any commercial problems. 

George Williams, chairman of the 
Commercial Section, came from Can- 
ada to the United States sixteen years 
ago, and after a brief period of em- 


T. I. JONES, 
Chairman, Committee on Functions of a Sales 
Force. 


ployment in Cleveland, Ohio, in other 
lines, drifted into the fixture and gas 
appliance business, moving to Chicago, 
and later to Pueblo, Colo., where he 
sold gas apphances on commission. 
When Henry L. Doherty was organiz- 
ing the new business department of the 
Denver Gas & Electric Company, Mr. 
Williams was one of the first men to be 
appointed on the staff, and in a very 
short time more than made good. Short- 
ly „after this appointment, Mr. Wil- 
liams was sent to Madison, Wis., by the 
Doherty interests to establish a com- 
mercial department there, and his suc- 
cess in that city has been followed by 
others more remarkable in a number of 
other localities. Mr. Williams is now 
commercial manager in general charge 
of all the properties embraeed by the 
Doherty interests. 

Frank B. Rae, Jr., secretary of the 
section, Was born in 


San Franciseo 


thirty-one years ago. His father, who 
is well known as an electrical engineer 
in every part of the country, was es- 
pecially prominent during the early 
days of the electrical industry and must 
be credited with much of the pioneer 
and really valuable work undertaken 
in the pioneer days of electric street 
railways. Frank B., Jr., was a special 
student at the University of Chicago, 
where he was editor of the Unwersity 
of Chicago Weekly. Among his early 
literary experiences was a connection 
with the Roycrofters at East Aurora, 
where he did a great deal of original 
and rather extraordinary work. Leav- 
ing the Hubbard institution he became 
advertising counsel for Street & Fin- 
ney, with large financial interests in 
New York City. He undertook a num- 
ber of other advertising and sales man- 
agement commissions, including several 
electrical accounts. When J. Robert 
Crouse inaugurated the Cooperative 
Electrical Development Association 
propaganda, Mr. Rae participated in 
the conferences of Mr. Crouse and his 
associates and coming prominently to 
the attention of several companies han- 
dling electrical accounts he finally be- 
came connected with the Lee Company, 
Newark, N. J., holding the position of 
secretary until February, 1908. Later 
on Mr. Rae established our esteemed 
contemporary, Selling Electricity, and 
also established the Rae Company for 
the handling of corporation publicity 
of every character. Mr. Rae has won 
the confidence of a host of big people 
in the electrical industry and possesses 
to a rare degree a dual capacity as a 
strong copy writer and business getter. 

T. I. Jones, chairman of the com- 
mittee on functions of a sales force, is 
general sales agent of the Edison 
Illuminating Company of Brooklyn. 
In this position he has full charge of 
the selling end of the company’s busi- 
ness, including all contracts for 
electric light, heat and power, the 
company’s advertising, engineering 
work, appliance bureau and instal- 
lation work. He graduated as an 
electrical engineer from the Massachu- 
setts Institute of Technology in 1896, 
when he began work in the New York 
office of the American Telephone & Tel- 
egraph Company, being in the identifi- 
cation, inspection and traffie depart- 
ments. He originated and equipped the 
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tirst school of instructions for telephone 
traffic. This has since become an im- 
portant adjunct of all telephone com- 
panies’ work. Four years later he took 
charge of the traffic department of the 
New York & New Jersey Telephone 
Company, and while thus employed he 
delivered a course of lectures on tele- 
phone and electric-light topies before 
the New York Board of Education. This 
work Mr. Jones continues at the pres- 
ent time. In the early part of 1907, 
Mr. Jones accepted a position as illu- 
minating engineer with the Nernst 
Lamp Company, in New York, later be- 
coming manager of the sales depart- 
ment of the United Electrice Light 
& Power Company, of New York. 
His work here was so successful that he 
was invited to take charge of the com- 
mercial end of the Brooklyn Edison 
Company and this position he has 
held for about two years. The 
year 1910, the first full year of Mr. 
Jones’ supervision of this sales 
department, the Brooklyn Edison 
Company broke all its previous records 
as to total output and gross income, 
and the year 1911 thus far is exceeding 
similar months in 1910. 

J. T. Hutchings, chairman of the com- 
mittee on electric vehicles, is general 
manager of the Rochester Railway & 
Light Company, Rochester, N. Y., and 
has contributed greatly to the success 
of the Rochester organization through 
the enterprising and energetic cam- 
paign instituted through his new busi- 
ness department. He has particularly 
engaged in the development of an ex- 
tensive garage business and the electric 
vehicle equipment handled in Rochester 
is indeed a matter of pride in that com- 
munity. 

Frank C. Rypinski, chairman of the 
committee on improved wiring and 
equipment standards, has been actively 
identified with the electrical measuring- 
instrument field since 1902. He was 
born at Giddings, Tex., November 8, 
1877, and graduated as an electrical en- 
gineer in 1897 from the Rose Polytech- 
nic Institute at Terre Haute. From 1897 
to 1902 he was in the standardizing 
laboratories and enginéering depart 
ments of the General Electric Company 
at Schenectady, specializing on electri- 
cal instruments. From 1902 to 1904 he 
was superintendent of the Empire Elec- 
trical -Instrument Company, of New 
York City, and from 1904 to 1906, was 
president of the Simplex Electric Com- 
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pany, of Newark, N. J. Since 1906 he 
has been connected with the Westing- 
house Electrice & Manufacturing Com- 
pany, first in the engineering depart- 
ment at East Pittsburgh and later in 
the New York sales office. At the pres- 
ent time he is manager of the detail 
and supply departments in that city. 
He has taken out a number of patents 


M. C. RYPINSKI, | 
Chairman, Committee on Improved Wiring and 
Equipment Standards. 


and completed a number of engineering 
designs, and his committee bids fair to 
be a most important element in the 
Commercial Section. 

Errett L. Callahan, chairman of the 
committee on sign lighting, has been 
conspicuous in the development of com- 
mercial methods in central stations. He 
is manager of the new business depart- 


E. L. CALLAHAN, 
Chairman, Committee on Sign Lighting. 


ment of H. M. Byllesby & Company, 
Chicago, which has in charge the man- 
agement of upwards of thirty-five elec- 
tric properties and twenty gas proper- 
ties, serving eighty-three separate mu- 
nicipalities in the West and South. Mr. 
Callahan was born at Scio, N. Y., May 
19, 1876. While a boy he passed sev- 
eral vears on South Dakota and Kan- 


1037 


sas farms, returning east to Cleveland, 
Ohio, when fifteen years old. He at- 
tended the Hiram College, at Hiram, 
Ohio, following an academic course. 
After a four years’ course in the Case 
School of Applied Science he graduated 
in 1900 with the degree of Bachelor of 
Science. Mr. Callahan worked his way 
through Case by the designing and con- 
struction of laboratory apparatus, in 
the electrical engineering department, 
operating the dynamos of the lighting 
plant, and machine-shop employment. 
During vacations he followed similar 
occupations. In 1903, he received the 
Electrical Engineering degree from 
Case School. After leaving college Mr. 
Callahan was commissioned as an elec- 
trical expert in the signal service of 
the War Department, being assigned to 
the equipment with automatic telegraph 


‘Instruments of a proposed submarine 


cable from Nome to St. Michaels, 
Alaska. Returning from this expedi- 
tion, he was engaged for two years in 
the experimental laboratories of the 
Crehore-Squier Intelligence Transmis- 
sion, at Tarrytown, N. Y., later joining 
the forces of the Postal Telegraph Com- 
pany, carrying on experiments in auto- 
matic telegraphy between New York and 
Chicago. Early in 1902, he entered the 
service of Westinghouse, Church, Kerr & 
Company, where he was associated with 
a number of important installations. 
For some time Mr. Callahan had been 
interested in the possibilities of elec- 
tricity for heating, and in 1902 he be- 
came assistant manager of the Simplex 
Electric Heating Company, of Boston. 
Three years later he went to New York 
City as assistant engineer, later becom- 
ing manager of the Prometheus Electrie 
Company. In 1906, he became connect- 
ed with the General Electric Company, 
as manager of the heating department 
of the Chicago District office. His work 
here was very important in building 
up this department, and by 1909, the 
salesmen-demonstrators working out of 
the Chicago office heating department 
had increased to fourteen members. 
When the commercial departments of 
the various electric and gas companies 
operated by the Byllesby Company 
were reorganized in 1909, Mr. Calla: 
han was selected for this task. His 
work here has been eminently success- 
ful and the men employed in the new 
business departments of the local prop- 
erties now number close to 100. 

M. S. Sloan, chairman of the com- 
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mittee on industrial lighting, is assist- 
ant to the president of the Birmingham 
Light & Power Company, Birmingham, 
Ala. From 1903 to 1906 he was with 
the General Electric Company in the 
testing department and on the road as 
construction engineer. On July 1, 1906, 
he became assistant superintendent of 
the lighting and power departments of 
the Birmingham Company. On Septem- 
ber 6, 1907, he was made superinten- 
dent of power, becoming superintendent 
of the business department on July 7, 
1908. On December 22, 1909, he was 


made superintendent of the lighting de- | 


partment and on January 27, 1910, was 
appointed to his present position. 

E. W. Lioyd, chairman of the com- 
mittee on power, has for nineteen years 
been connected with the Edison inter- 
ests in Chicago, Ill. As general contract 


M. S. SLOAN, 
Chairman, Committee on Industrial Lighting. 


agent of the Commonwealth Edison 
Company Mr. Lloyd has been actively 
engaged in building up one of the most 
remarkable central-station loads in this 
country. The territory supplied by the 
Commonwealth Edison Company and 
the diverse nature of the load is such 
as to have called for remarkable abil- 
ity both in organization and in the di- 
rection of the numerous departments 
of the contract office. Mr. Lloyd has 
contributed a number of classical pa- 
pers on the subjects of getting new bus- 
iness and of methods of making and 
applying rates for charging for electri- 
cal energy. 

John G. Learned, chairman of the 
committee on electricity in rural dis- 
tricts, was born in Chicago about thir- 
ty-two years ago. His first connection 
with the electrical industry was with 
the Chicago Telephone Company, and 
for the last five years he has been con- 
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nected with the contract department 
of the Commonwealth Edison Com- 
pany. While working as a solicitor in 
the new business department of the old 
Commonwealth Electric Company he 
went through the Chicago Law School, 
taking the evening course and being ad- 
mitted to the bar in 1902. On April 1, 


JOHN G. LEARNED, 
Chairman, Committee on Electricity in Rural 
Districts. 


1905, he was appointed general contract 
agent for the North Shore Electric 
Company. While the contract depart- 
ment was small at first, this territory, 
covering 1,200 square miles, has proved 
a rich field for cultivation and in this 
position Mr. Learned has achieved a 
great success. He was the first seere- 


tary of the North Shore Electric Com- 


C. N. STANNARD, 
Chairman, Committee on Residence Business. 


pany branch of the National Electric 
Light Association. 

Clare N. Stannard, chairman of the 
committee on residence business, en- 
tered the electrical industry in the em- 
ploy of the Binghampton Gas & Elec- 
tric Company in 1890, taking a com- 
plete gas and electrical engineering 
cadet course, covering a period of four 
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years, after which he was made super- 
intendent of distribution for the com- 
pany, remaining in this position for a 
number of years. Going to Denver he 
entered the employ of the Denver Con- 
solidated Electric Company, and in 
1898, on the consolidation of the gas 
and electric interests in Denver, he was 
made superintendent of distribution for 
the new company. He entered the com- 
mercial department of the Denver Gas 
& Electrice Company in 1901, and later 
on was made secretary and commercial 
manager, the position he now occupies. 
The Denver Gas & Electrice Company 
may be considered as one of the earli- 
est organizations to adopt the present- 
day methods of educating the public to 
an appreciation of the benefits of the 
electrical service and under Mr. Stan- 
nard’s aggressive management the com- 


F. H. GALE, 
Chairman, Committee on Heating, Refrigerating 
and Kindred Appliances. 


pany is going on to still greater achieve- 
ments. 

F. H. Gale, chairman of the commit- 
tee on heating, refrigeration and kin- 
dred appliance sales, is manager of the 
advertising department of the General 
Electric Company. Mr. Gale is one of 
the best-known men in the electrical 
manufacturing and supply fields and by 
his personal efforts has done more than 
any other single individual to make the 
great expositions held in conjunction 
with the National Electric Light Asso- 
ciation and by the many State organiz- 
ations a matter of profound satisfac- 
tion to the industry at large. His work 
as chairman of this important commit- 
tee will prove a source of strength to 
the entire Commercial Section. 

C. W. Lee, chairman of the commit- 
tee on advertising, has for many years 
been identified with the advertising and 
publicity end of the public utility field. 
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For a number of years he was in con- 
trol of the telephone department in 
Ohio with the Central Union Telephone 
Company, afterwards becoming identi- 
fied with the Butte Electric Company, 
at Butte, Mont. He went East to en- 
gage in newspaper work and in this ca- 
pacity served on the great dailies in 
Detroit, Chicago and New York. In 
1904 he created the advertising de- 
partment for the Publie Service Cor- 
poration of New Jersey. In 1905 he 
organized the C. W. Lee Company, pub- 
licists and commercial engineers for 
public utility companies, and since that 
time has been its active head. 

J. Robert Crouse, chairman of the 
committee on membership, is a gradu- 
ate of Michigan University. of the class 
of 1893. After his graduation he was 
actively engaged with the Fostoria In- 


C. W. LEE, 
Chairman, Committee on Advertising. 


candescent Lamp Company and the Fos- 
toria Glass Specialty Company, of Fos- 
toria, Ohio. Since the formation of the 
National Electric Lamp Association he 
has been active in general office work 
in an advisory capacity. He was chair- 
man of the commercial-program com- 
mittee of the National Electrice Light 
Association in 1906, 1907 and 1908, and 
was chairman of the general member- 
ship committee in 1908. Mr. Crouse 
has been more than actively identified 
with the central-station industry and 
the phenomenal interest given to the 
matter of spreading the gospel of more 
light and advertising its advantages 
through the Co-operative Electrical De- 
velopment Association is entirely due 
to his efforts. His interest in the Com- 
mercial Section of the National Elec- 
tric Light Association is truly catholic 
and his donation of a beautiful silver 
loving cup to be competed for by mem- 
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bers of the Commercial Section for se- 
curing new members has greatly stim- 
ulated the effort being made to swell 
the ranks of the Section. 

William Rawson Collier, chairman of 
the committee on street lighting, is con- 
tract agent and manager of the meter 
and lamp departments of the Georgia 


J. ROBERT CROUSE, 
Chairman, Committee on Membership. 


Railway & Electric Company, of Atlan- 
ta, Georgia. Mr. Collier was born in 
Atlanta, on July 3, 1878. After study- 
ing in private schools in Atlanta he 
studied for four years at Charlottesville, 
Va., and graduated in the electrical 
course from the Massachusetts Insti- 
tute of Technology with the class of 
1900. Leaving college, with S. P. 
Brown, of New York, he acted as con- 


W. R. COLLIER, 
Chairman, Committee on Street Lighting. 


sulting engineer with offices in Atlanta 
under the name of Collier & Brown. In 
1905 the firm was dissolved, Mr. Collier 
entering the employ of the Georgia 
Railway & Electric Company in the en- 
gineering department. After being with 
this company for two years he became 
associated with the Electrice Mannfac- 
turing & Equipment Company, organ- 
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ized in Atlanta for the manufacture of 
special electrical apparatus. After a 
year’s work with this company he again 
decided to take up central-station work 
and returned to the Georgia Company. 
Mr. Collier’s work has been in a rap- 
idly developing field and the enter- 
prise shown by his company has re- 
dounded not only to the benefit of that 
particular community, but has helped 
the whole central-station proposition in 
that part of the country. 

H. J. Gille, chairman of the commit- 
tee on competitive illuminants, was 
born in Washington County, Minn., 
May 19, 1870. He was educated in the 
public schools in Washington County, 
and Curtiss College, completing the 


.. course in June, 1889. He immediately 


entered the employment of the Colum- 
bia Electric Company, and in 1891 he 


H. J. GILLE, 
Chairman, Committee on Competitive 
Illuminants. 


became associated as assistant and later 
as purchasing agent with the North- 
western Thomson-Houston Electric Com- 
pany. In 1894 he became assistant man- 
ager of the supply department of the 
Chicago office of the General Electric 
Company, and in 1895 became electri- 
cal engineer of the Washburn & Moen 
Manufacturing Company. In 1898 he 
became manager of the electrical de- 
partment of the St. Paul Gas Light - 
Company and the Edison Light & Pow- 
er Company. He was general superin- 
tendent from 1901 to 1907, and since 
June, 1907, has been commercial agent 
of the Minneapolis General Electric 
Company. Mr. Gille has been a valued 
member of a number of committees 
dealing with the subjects connected 
with the commercial departments of 
central-station companies and his pa- 
pers on these topics are a valuable ad- 
dition to the literature on this subject. 
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COMBINATION ICE, ELECTRIC 
AND STEAM-HEATING PLANT. 


SUCCESSFUL OPERATION OF THE VIRDEN 
ELECTRIC COMPANY'S PROPERTY. 


The economies and profits incident to 
the operation of a combination electric 
and steam-heating station are quite 
generally known, Although their total 
number is almost twice as great, com- 
bination electric and ice-making plants 
have not been taken so seriously. The 
significance of this field, however, is 
now being more fully realized by cen- 
tral-station men and it is safe to pre- 
dict that ice making will solve the 
problem of many small and struggling 
central stations whose summer loads 
are at present carried with indifferent 
financial success. | 
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VIRDEN ELECTRIC LIGHT PLANT—CONDENSERS SHOWN 
ROOF. 


The combination of these two auxil- 
iaries—steam heating and ice making— 
by an electricity supply corporation is 
indeed an ideal condition, and in this 
connection attention is called to the 
central station at Virden, Ill., the Vir- 
den Electric Light Company. 

Virden, Ill., is a progressive town of 
about 4,000 inhabitants, located about 
midway Chicago and St. Louis, on the 
main line of the Chicago & Alton and 
the St. Louis-Springfield division of the 
Ilinois Traction System. 

The Virden Electric Company’s sta- 
tion is admirably situated for supply- 
ing steam heat to the business portion 
of the city and a large percentage of 
the stores and business buildings are 
connected to the lines of the company. 
Climatic conditions in Virden are sueh 
that the steam heating and ice business 
follow one another without interrup- 
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tion, the ice business being started im- 
mediately upon the close of the heating 
season. The generating capacity of the 
electric station is 240. kilowatts and 
there are connected on the company’s 
lines about fifty city are lamps, seven- 
ty-two private arc lamps, 2,000 incan- 
descent lamps and about twenty horse- 
power in motors. 

The Virden station is a modern one- 
story brick and concrete building 120 
feet long and seventy feet wide, and 
the layout of the building and the gen- 
eral arrangements of the various ma- 
chinery and apparatus make for the 
most economical operation. 

The north end of the station, housing 
the steam-generating equipment, is ad- 
jacent to a spur railroad track on which 
the coal is received at the plant. Coal 
is shoveled from the cars into the boiler 


ON 


directly in front of the boilers. The 
boiler room is thirty-eight feet wide 
and seventy feet long and is divided in 
the center with a passageway leading to 
the engine room. The boiler equipment 
comprises two ninety-horsepower Atlas 
water-tube boilers, on the left of the 
passageway, and one 250-horsepower 
O’Brien water-tube boiler on the right. 
All three boilers are hand fired. 

One of the features of the Virden 
plant is the highly ornamented Alphons 
Custodis smokestack. This stack is 100 
feet high and is about eight and one- 
half feet in diameter. By reason of the 
height of the stack foreed draft for the 
boilers is not necessary. 

In the passageway, leading from the 
boiler room to the engine room, are lo- 
cated the pumps and feed-water heater. 
The boilers are supplied with water by 
one seven-by-five-by-ten-inch and one 
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six-by-four-by-six-inch duplex pump, of 
the Fairbanks-Morse type, intercon- 
nected so that either can supply one or 
all three boilers. The feed-water heater 
is of the Cochrane type. 

The engine room is separated from 
the pump room by a fire-brick wall. 
The generating equipment comprises 
one 150-kilowatt and one ninety-kilo- 
watt Fort Wayne alternator belt con- 
nected to an Atlas and an Ideal Cor- 
liss engine respectively. The machines 
generate single-phase, sixty-cycle cur- 
rent at 1,150 volts, which is stepped 
down to 110 volts for local distribution. 
Each generator has its individual ex- 
citer, placed near the cylinder of the 
engine and belt driven from the main 
wheel of the engine, this arrangement 
being economical of space. The ninety- 
kilowatt unit is now used to take care 


PORTION OF BOILER ROOM, VIRDEN PLANT. 


of the day load, which it was estimated 
would never be large, there being lit- 
tle opportunity for a large motor load. 

The switchboard is of blue Vermont 
marble consisting of five panels; two 
of these with the usual complement of 
instruments are for the control of the 
two generators and three are for the 
feeders. 

Installed in a separate room 18 feet 
by 20 feet in size, adjoining the engine 
room, is the ice-making machinery 
which has a rated capacity of ten tons 
of ice, twenty-ton refrigerating, in 
twenty-four hours, cold storage not con- 
sidered. The plant is of the steam- 
driven ammonia-compression type, the 
compressor being driven by a direct- 
connected Corliss-valve engine. The ice 
plant is of the York Manufacturing 
Company’s make. The freezing plant 
is adjacent to the engine room on 4 
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level about six feet above the engine- 
room floor level. The room has a ca- 
pacity for 156 300-pound cans; and the 
time of freezing is forty-eight hours. 
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The storage room has a capacity of 


ninety-five tons of ice, which has been 


found ample. 
the storage room and the loading plat- 


MAIN ENGINE ROOM. 


The cans are handled by a hand-operat- 


ed crane. 
Each section of the freezing tank dis- 


charges its warm brine into a common 


form are on the same level so that the 
lifting of the ice is reduced to a min- 


imum. 
The exhaust steam of the entire 


ICE-MACHINE ROOM. 


receptacle from which the circulating 
pump draws its supply. The ammonia 
condenser and brine cooler are of the 
standard double-pipe type. 


plant, during the summer months, 
passes through the feed-water heater 
which is also equipped with an oil sep- 
arator, and thence to the condensing 


The can-dump floor of 
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coils, which are located on the roof of 
the building. The distilled water thus 
obtained, after reboiling to expel the 
air, is filtered and then passes to the 
supply tank where it is partially cooled 
by the brine returning from the refrig- — 
erating tank. 

The water supply for the plant is ob- 
tained from a running creek, fed by 
tile from a large drainage district, so 
that abundant water of fine quality is 
available. It is piped 1.5 miles to the 
plant through a three-inch pipe line, 
and is pumped by a ten-horsepower mo- 
tor. There is also a compressed-air 
pumping outfit. A concrete dam sit- 
uated across the creek can be closed 
when necessary. 

As already noted, the Virden Electric 
Company also supplies steam heat. Ex- 
haust steam from the engines is used 
for this and only on rare occasions, 
when the weather is very severe, is it 
found necessary to by-pass live steam 
into the heating mains. 

The combination of the steam-heating 
and ice equipment enables the steam 
production, boiler, fuel, and labor ex- 
penses to be reduced and shared be- 
tween the three departments. The ice 
plant provides a steam load for the 
boilers during the slack season and the 
resulting operation is thoroughly satis- 
factory from both the executive and 
operating standpoints. 

The Virden Electric Company sells 
its ice wholesale to a local dealer at an 
unusually low figure. Unfortunately 
figures are not available for publication 
showing the cost price of the manufac- 
ture of ice by this plant; but it is said 
to be sufficiently low to be attractive. 

The plant is a credit to the city of 
Virden, and in fact, would be a credit 
to a much larger city. It is not only a 
credit but a great benefit to the city 
and enables the citizens to have day 
current, steam heat and home-manufac- 
tured ice, all of which are unusual in 
cities the size of Virden. 

—— e 
Water-Power Plant for Canada. 
The Canadian Government recently 

gave a hearing to a plan for an im- 
mense water-power project to be built 
at Cedar Rapids on the St. Lawrence 
River. The plan includes gigantic 
water chutes over the Cotean and Ce- 
dar Rapids, which are about twenty- 
five miles north of Montreal. The plan, 
it is said, will develop 500,000 horse- 
power, ultimately, and will cost $20,- 
000,000. 
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EDISON MEDAL PRESENTED TO 
F. J. SPRAGUE. 


ADDRESSES AT ANNUAL MEETING OF AMER- 
ICAN INSTITUTE OF ELECTRICAL ENGI- 
NEERS. 


The annual meeting of the American 
Institute of Electrical Engineers was 
held on May 16 in New York City. The 
results of the election of officers were 
given in our last issue, the directors’ 
ticket, headed by Gano Dunn, being 
successful. The proposed amendments 
to the constitution were defeated, as 
they lacked the necessary three-fourths 
vote. _ 

The secretary presented the annual 
report of the Board of Directors. This 
reviewed the work of the year by the 
Board and by the various Institute com- 
mittees. The present membership of 
the Institute was stated to be 7,117, a 
net increase of 436. The financial state- 
ment showed a cash balance of $29,990, 
and an expenditure during the year 
amounting to $11.03 per member. 

The president called upon Elihu 
Thomson, chairman of the Edison Med- 
al Committee, and first recipient of the 
medal, to present the report of that 
committee. The remarks of Dr. Thom- 
son follow: 


In 1904, following upon the celebration 
in honor of Mr. Edison, and of the twenty- 
fifth anniversary of the invention of the 
incandescent lamp, the Edison Medal Asso- 
ciation was organized by a number of his 
friends and admirers, who established the 
Edison Medal to be given to those distin- 
guished for electric achievements, and the 
selection of the recipient was delegated to 
a committee of this institute. 

Acting for this committee, and in accord- 
ance with its by-laws, I now have the pleas- 
ure of announcing its recommendation that 
the Edison Medal Award be granted to our 
worthy fellow member, Mr. Frank J. 
Sprague. 

I need not now dwell upon the invaluable 
pioneer work in electric railways, nor upon 
the original inventions in multiple-unit con- 
trol, as exemplified in urban and interurban 
electric railways, performed by Mr. Sprague. 
His work in vertical transportation by high- 
speed elevators is a fitting complement to 
so much achievement in horizontal traction. 
The Transactions of the Institute have been 
enriched by many valuable papers and dis- 
cussions on these and kindred topics, in 
which Mr. Sprague has been the leading fig- 
ure, and although it is nearly thirty years 
since he began work in his chosen field of 
electric-motor applications, he is still to the 
fore in the later problems of transportation 
by electric power, a branch of electrical en- 
gineering, the future of which will doubt- 
less far outrival the brilliant past. But Mr. 
Sprague entered the field when the art was 
new and untried, when the burdens were 
heavy and the toil unceasing, when history 
had to be made by strenuous effort in the 
face of great difficulties. His merit is that 
he has succeeded. 

It is a gratification to the Edison Medal 
Committee to assist in the suitable recog- 
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nition of this work of Mr. Sprague by its 
recommendation of the Edison Medal Award 
to him. I have now the honor, Mr. Presi- 
dent, of leaving to the Institute to carry to 
completion on this occasion the work of 
this committee, hy the presentation of the 
certificate of award and the accompanying 
medal. 


President Jackson then made an ad- 
dress, in which he said in part: 


The Edison Medal, founded in commemo- 
ration of the twenty-fifth anniversary of 
the successful introduction and commercial 
development of the electric incandescent 
lamp, was established by the friends, as- 


sociates and admirers of that great creative ° 


genius and inventor, Thomas Alva Edison, 
on his fifty-seventh birthday, February 11, 
1904. A deed of gift places the design in 
the custody of the American Institute of 
Electrical Engineers as a trust, with the 
provision that out of the proceeds of a trust 
fund shall be provided not oftener than 
once a year a gold medal, to be conferred 
in recognition of achievement of highest 
merit in- electricity. The medal is to be 
called the Edison Medal, and to be executed 
in gold. The medal is conferred by the de- 
liberation and choice of a committee of 
twenty-four members, nearly two-thirds of 
whom are appointed for terms of five years 


“by successive presidents of the Institute, 


and the others are officers of the Institute 
or are elected by the board of directors 
from its own membership for two-year 
terms. 

The name of Edison is one of the few 
that range alongside of the names of Watt 
and Stephenson among the makers of the 
world’s fundamental industries. Edison’s 
mind is the development of that type char- 
acteristic of the ablest engineers—wax to 
receive impressions of the important phe- 
nomena about him, but marble to usefully 
retain them. The designation of the medal 
as the “Edison Medal” is, therefore, signifi- 
cant of marked accomplishment; and the 
medal itself, of noble metal, modeled by 
James Earle Fraser, is worthy of this high 
place. The American Institute of Electrical 
Engineers has a distinguished duty to per- 
form in guarding the high standard of this 
medal for the interest and appropriation of 
the profession. 

The institute has thus far performed its 
true duty. One medal has been heretofore 
conferred, the medal of 1910; and this was 
conferred on Elihu Thomson—gentleman, 
scholar, scientist and profound inventor of 
electrical machines. The medal of 1911 is 
now to be conferred cn Frank Julian 
Sprague. A pledge that the reputation of 
succeeding years is well guarded lies in the 
personnel of the board of directors of the 
Institute and the personnel of the Edison 
Medal Committee. 

The parent flower of electrical engineer- 
ing was unfolded by Galvani and Volta at 
the closing of the eighteenth century. Its 
seeds were fertilized and sown by Humphrey 
Davy, Hans Christian Oersted, Michael Fara- 
day and Joseph Henry, during the first 
third of the nineteenth century. Although 
watched, tended and nurtured by many men, 
the new vine showed little commercial vigor 
or usefulness to the world until the last 
third of the nineteenth century, when, with 
the electric telegraph already established, 
the multicoil dynamo armature, the tele- 
phone, duplex and quadruplex telegraphy, 
commercial arc lighting, the incandescent 
lamp, the electric railway, all sprang into 
being. Sparks of all sciences were fanned 
into flame and made to contribute to the 
growth, and electrical engineering became a 
marvel amongst the world's industries. 

In the meantime the growth of the cities 
of civilized nations brought an awakening 
demand for improved urban and interurban 
transportation. Scientists and inventors re- 
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sponded to the stimulus, and, amongst other 
transportation projects we may observe the 
early electric railway experiments of 
Siemens and of Edison. Transportation and 
intercommunication comprise the breath of 
life of modern civilization, besides dominat- 
ing a great part of the world’s industry. 
Improved urban and interurban transporta- 
tion obviously then is primary in the wel- 
fare of the cities, and in that part of the 
national life which depends on the cities, 
and it is not surprising to find active-minded 
inventors, attracted by the fascinations of 
the electric power, attempting to apply it 
as a motive power for transportation pur- 
poses. 

When Sprague invaded Richmond in 1887, 
resolutely plunging into a pool of difficul- 
ties from which only unceasing fertility of 
invention and tireless industry could ex- 
tricate him, he woke the world of trans- 
portation to an acknowledgment that the 
electric railway, though an infant, had a 
future. Sprague’s restless nature contrasts 
with the more cautious processes of the able 
Van Depoele, his rival in the commercial 
development of electric traction in America; 
but we now forget the financial difficulties 
of the Richmond experiment in contemplat- 
ing the brilliancy of the manoeuver, and re 
joicing in the world-wide effect of its suc- 
cess. 

Sprague’s courage and persistence are 

proverbial. Give to others all due credit in 
the development of the electric railway as 
a useful agent, and we must still admit that 
Sprague’s courageous, persistent, resistless 
preaching and practice had a primary influ- 
ence in bringing about the conditions and 
producing the inventions which afford our 
modern, rapid, cleanly and cheap electric 
suburban transportation service by tram- 
way. 
The problem of the electric elevator at- 
tracted Sprague, and he went with dash into 
the business of building master-controlled 
electric elevators. This led indirectly to 
another important invention in electric 
traction. Laying, in his mind, several mas- 
ter-controlleu electric elevators on the level. 
he invented the multiple-unit control for 
electric trains; and he introduced the in- 
vention in commercial service by means 
demanding a courage that commands ad- 
miration from even the deepest doubter of 
the commercial wisdom of the spectacular 
process. 1 have heard Sprague modestly 
speak of the multiple-unit invention as nọ 
more than a simple arrangement of devices, 
and, in fact, it is that, but simplicity in ap 
paratus is a natural offspring of brilliancy 
in conception. It is not necessary for me 
to more than mention the undeniable im- 
portance of the multiple-unit control. It 
has made rapid transit by subways in great 
cities a practical mode of transportation, 
and has greatly improved the character of 
elevated railway and suburban train service. 
By these characteristics, it, like its prede- 
cessor, the electric tramway. has improved 
and sweetened the life of the average 
dweller in the great cities. 

It seems that an engineer who creates 
new industries or profoundly influences old 
ones, needs to possess some of the same 
kind of inspiration that moved Martin Lu- 
ther, Erasmus or Wesley. Something of 
this may be seen in the Richmond electric 
railway work of 1887 and in the Crystal 
Palace tests of 1882, the conception of the 
multiple-unit control. It is manifest that 
Sprague’s life has been infected with the 
spirit of inquiry and the joy of accomplish- 
ment. 

On the grounds of his electric-motor in- 
ventions and his traction accomplishments, 
I am authorized to confer on Mr. Sprague 
the second Edison Medal conferred in thè 
history of its foundation. 


President Jackson then presented the 
medal, which bears upon its obverse 8 
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portrait of Thomas A. Edison, and on 
its reverse an allegorical conception, 
+The Genius of Electricity Crowned by 


Fame.’’ 
In accepting the medal, Frank J. 


Sprague said in part: 

I would indeed be strangely constituted if 
I were not deeply sensitive to, and pro- 
foundly moved by, so kindly an introduc- 
tion, so cordial a reception, and so great an 
honor as the award to me of the Edison 
Medal. 

In truth, I am glad to be thus honored, 
and to pretend otherwise would be to vio- 
late one of the essential tenets of our pro- 
fession, which above all teaches us to be 
exact in statement; and thank you all, I do, 
with a very full heart. I am not, however, 
unmindful of a first-hand knowledge of my 
own shortcomings, and I know how unwar- 
ranted it would be to assume that this com- 
pliment is limited to a personal recognition 
of the work which as an engineer it has 
come to my hand to do, and the possibilities 
of which are so largely a matter of profes- 
sional training, rightness of the times and 
existence of opportunities. 

The committee, it is true, has been good 
enough to individualize me in this happy 
manner, but what would have been the re- 
sult if in addition to a special training, the 
material and personal health and the loyal 
support vital at critical times had not been 
forthcoming? Rarely is there an industrial 
development on any large scale except by 
the combined effort of many people. One 
may by nature be more aggressive and opti- 
mistic, more persistent and confident than 
some of his fellows—may, if you please, be 
called a master workman, but he must have 


‘his living tools, his faithful co-workers, and 


some measure of financial help. 

I would, therefore, be indeed remiss if I 
did not thank you not alone for myself, but 
also first on behalf of my beloved alma ma- 
ter, the United States Naval Academy. 

I thank you, too. for those who in busi- 
ness and professional ways, in sunshine and 
in storm, when discouragements crowded 
thick and fast as well as when hopes ran 
high, were an ever present help—Johnson 
and Harding, McPherson, Crosby and 
‘Greene, Lundy, Mason, and O’Shaughnessey, 
Carichoff, Hill and Sheppard, and a host of 
others. 

Of two of these I can only think and speak 
with deep feeling and especial affection. 
They, too. were trained in our National 
schools and graduated with high honors— 
Crosby from West Point and Greene from 
Annapolis. Each resigned a commission 
which was the stepping stone to high rank, 
influence and possible fame, and cast their 
lot with a struggling inventor and abbrevi- 
ated fortune in a new art and an undevel- 
oped field. All through the days of Rich- 
mond, often dark ones, and during my ab- 
sence on account of a critical illness, one in 
New York and the other on the ground, with 
flag unfurled and steady helm, they fought 
against heavy odds the battle of the early 
trolley. 

I was once asked the somewhat difficult 
question just what I considered my partic- 
‘ular status and work and what was my 
mental process in what the questioner 
termed invention; to which in candor I had 
to reply that I was simply a constructive 


‘engineer with enough of inventive faculty 
‘or imaginative equipment to form a basis 


for activities, and an immature financial 
sense sufficient to entangle myself and my 
friends in industrial development; I might 
have added, enough of self assurance to be 
willing to venture a long wav in.support of 


any conclusion arrived at, and with a love 
‘and capacity for work. As to mental proc- 
esses, they are those of an engineer who 


seeks a Solution of problems as they arise. 


‘This is all neither very individual, nor does 
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it spell genius, but I am content that it is 


80. 
That chance largely determines one’s ac- 
tivities and one’s success or failure in life 
is beyond question, and in this connection 
the Edison medal has especial significance 
to me because of early associations. Per- 
haps under the circumstances I may be per- 
tritted to make brief reference to these. 

My cadet life in Annapolis covered the 
pericd when Bell, Gray, Farmer and Edison 
were 1ousing the imagination of the scien- 
titic world, and incidentally something of 
the knowledge of their endeavors penetrated 
the circumscribed surroundings of naval 
routine and aroused in me a spirit of rest- 
lessness. 

Later, when I was fortunate to get orders 
for the first electrical exhibition at Syden- 
ham, England, in 1881-2, and was serving 
there as a juror, I became so thoroughly 
impressed with the soundness of Mr. Edi- 
son’s work in the development of his elec- 
tric lighting system, and the possibilities 
of electric railway and power development, 
that after making my formal report to the 
Navy Department and recommending the 
general use of electricity in the service, I 
accepted the opportunity to resign and to 
enter the employ of Mr. Edison as his as- 
sistant. It was during this period, while 
riding on the Metropolitan underground rail- 
way of London, that my conception of an 
electric trolley system first took definite 
form—the fixed lamps between the two net- 
works of a fixed difference of potential in 
the Edison system being replaced by the 
moving trains, and the networks themselves 
by the tracks on which the trains moved, 
and a system of conductors following the 
center lines of all tracks and switches, and 
with which a contact was to be made by 
an upward-pressure device carried on the 
car. z 
It is the fortune of but a few to be, like 
Edison, inventors in the highest sense of 
the word, and perhaps not many more for 
whom training, inclination, opportunity and 
fortuitous circumstances combine to give 
the privilege of blazing the path of new in- 
dustries. But in any event, one can be glad 
to be a member of that profession which 
above all others forms the advance guard 
of civilization, typifies the restless creative 
energy of our age, and which is of necessity 
imbued with the romantic spirit of adven- 
ture. It has been said by some prosaic in- 
dividual that it is the best engineer who 
can make a dollar earn the highest divi- 
dend, but while it is true that in the end a 
reasonable commercial return is the neces- 
sary incentive and accompaniment of engi- 
neering advance, a really great engineer 
must be something of a prophet. one gifted 
with second sight, and with a power not only 
to visualize his conceptions, but also to exe- 
cute them. 

A story was told to illustrate the differ- 
ence between a lawyer and an engineer. 
The former is destructively inquisitive and 
the latter inquisitively constructive. The 
engineer is trained not only to ask ques- 
tions and find weaknesses, but to correct 
them: to build up. not to pull down; to 
create, not to destroy. His training is along 
the lines of exactness; and honesty in in- 
vestigation and conclusion, in designing and 
construction, constitute the very foundation 
of his professional ethics. There is no room 
for high finance or crooked practice in the 
determination of strengths of material, cen- 
trifugal or centripetal forces, or the factors 
of safety. Moreover, the engineer is a ne- 
cessity because he is the connecting link 
between conception and _ realization—be- 
tween capital and dividend. If he is an in- 
ventor as Well, he must be a sane one, not 
a visionary. 

It is my own belief, founded on consid- 
erable experience, that most inventions of 
importance are rarely inspirations, but are 
the simple, practical solutions of engineering 
problems which are presented to us in the 
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natural course of events, and may derive 
their importance because of collateral cir- 
cumstances. They are, also, often supple- 
mental to, or the logical result of, other in- 
ventions which have preceded them. 

Sometimes one wonders if any other pe- 
riod will match the past half century as an 
epoch of extraordinary development, with 
its inventions of potential possibilities, its 
creation of new industries, its galaxy of il- 
lustrious names. Some of the latter by uni- 
versal consent occupy positions of unique 
pre-eminence rightly assigned in the per- 
spective of history for their contributions to 
science. But it would be a rash man who 
would put a limit on what is to come. Who, 
for example, will find the secret of the fire- 
fly and duplicate its light efficiency? Who 
will harness the energy of the sun, or cor- 
ral the restless tides? Who will make two 
blades of grass grow where one now is, and 
will solve the problems of eternal waste? 
Who will restore our forests, refill our 
mines, and drive our coalless ships? Who 
must conserve our fast diminishing natural 
resources? 

In our profession, there are new paths to 
blaze, fresh histories to make, unending 
worlds to conquer. The heritage of greatest 
value which we can leave to those who bear 
our names, will be that of high aims realized, 
and creative work well done; and the Edi- 
son Medal whose award is the occasion of 
our assembling here tonight, will prove a 
constant and effective incentive, and its at- 
tainment the worthy object of any man’s 
honorable ambition. 


The remainder of the meeting was 
devoted to a number of addresses deal- 
ing with electric railways, and one upon 
the use of electricity in the navy, for 
which Mr. Sprague was educated and 
in which he became an officer. The 
first address was by William B. Potter, 


on 
DEVELOPMENT OF TIIE ELECTRIC RAILWAY. 


Mr. Potter interestingly reviewed the work 
of such men as Volta, Faraday, Galvani, 
Ampere, Ohm, Henry, etc., pointing out how 
their work contributed to the general ad- 
vancement of electrical science. The com- 
mercial development of electric railways, al- 
though fostered by early experiments, had 
to wait for the development of the electric 
generator and the first electric railway re- 
sembles the modern type in that it received 
its energy from an electric generator in- 
stalled by Siemens, at the Berlin Exposi- 
tion in the year 1879. From this date the 
progress of the art was continuous and ef- 
fective. Mr. Potter gives credit to the work 
of Edison, Field, Siemens, Van Depoole and 
Sprague, commenting on the contributions 
each made to the industry. The first ap- 
plication of the electric railway to public 
service was made by Siemens at Litcher- 
feld, Germany, in 1881. The work which 
led more especially to the commercial de- 
velopment of the electric railway in this 
country began in 1883, when an electric lo- 
comotive was built by Field and Eickemeyer 
and exhibited at the Chicago Railway Ex- 
position. During the same year Daft and 
Van Derpoele began their experiments, and 
in 1884 the Sprague Company was formed. 
In 1887 Sprague secured the contract for 
the electrical equipment of the Union Pas- 
senger Station, Richmond, Va., and the road 
was opened for traffic in 1888. Considerable 
progress was made by others during this 
and succeeding years, notably by Bently and 
Knight, the Thomson-Houston Company and 
the Edison General Electric Company. Some 
idea of the tremendous growth in America 
can be gathered from the fact that while in 
1888 there were but 172 electrically propelled 
cars on 86 miles of road, in 1899 there were 
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over 41,000 electric cars operating on up- 
wards of 14,500 miles of road. The paper 
concludes with a biographical sketch of 
Frank J. Sprague, pointing out how his work 
influenced the electric railway industry and 
many of his inventions are today being em- 
ployed on the principal systems in the coun- 
try. 


The next address was upon ‘‘Social 
Results of the Introduction of the Elec- 
tric Railway’’ by Franklin H. Giddings, 
professor of sociology in Columbia Uni- 
versity. ; 


SOCIAL RESULTS OF THE INTRODUCTION OF 
THE ELECTRIC RAILWAY. 


Following the lines of development of the 
electric railway, Mr. Giddings stated that 
he had found that within the past ten years 
the capital put into electric railways had 
increased over fifty per cent, that the num- 
ber of passengers carried had increased by 
over 136 per cent, and the number of em- 
ployees had increased by ninety-eight per 
cent, and that the trackage had increased 
by 177 per cent. This increase has not had 
the effect predicted—of destroying trade in 
smaller towns. It has increased business 
in small places as well as in cities. More- 
over, it enables people to live in city or 
country as their tastes dictate and still be 
easily in touch with nearby places. “I 
think,” he added, “that any fair and rea- 
sonable survey of the facts will convince a 
judicious mind that the total effect of this 
change in means of communication is in the 
long run not to increase concentration, not 
to bring into existence some new, peculiar 
class of human beings, not to present some 
new and peculiarly economical studies, but 
is on the whole, so far, to equalize and level, 
as to secure a very great predominance of 
this middle class of excellent averages, 
which is the stability of American life, 
without that impossible standardization, 
that impossible bringing up everything to a 
common level, which is destructive of all 
originality, of all variation from the type, 
of all invention, of all breaking away to go 
on into new and unexpected things in the 
future. In this I see the real advantage, 
the real social effect, of the introduction of 
the electric railway.” 


“The Relation of Government Con- 
trol to the Development of Electric 
Railways and Electrification of Steam 
Lines’’ was next discussed in an ad- 
dress by George F. Swain, professor of 
civil engineering in Harvard Univers- 
ity. 

GOVERNMENT CONTROL AND ELECTRIC 


RAILWAYS. 


Dr. Swain introduced his address by re- 
ferring to the three important steps in the 
application of electricity to transportation: 
first, development of electric propulsion of 
street cars; second, development of multi- 
ple-unit operation of trains; third, electrifi- 
cation of steam railroads. With both the 
former Mr. Sprague had taken a leading 
part. The third step has more serious finan- 
cial than engineering difficulties to over- 
come. It is a more complicated and far- 
reaching problem than that involved in the 
first two steps. Electrification of a railroad 
naturally starts at some important terminal 
or tunnel, where it does not result in such 
great economy as it does when extended to 
eliminate an entire engine run. 

This is an age of government supervision, 
particularly of public utilities. This super- 
vision should be limited to requiring reason- 
able service. reasonable safety to employees 
and public, and reasonable charges for serv- 
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ice without unfair discriminations. All oth- 
er features should be left uncontrolled to 
the individual initiative of the public-utility 
managers. This should be the policy re- 
specting transportation companies. Dr. 
Swain cites six reasons for governmental 
non-interference with the electrification of 
steam railroads: 

(1) Despite all of its well-known ad- 
vantages, electrification is not a necessity, 
but a luxury. (2) Railroads have been ham- 
pered financially by excessive governmental 
interference and hostile public prejudice 
and would have difficulty in raising the cap- 
ital required for compulsory electrification. 
(3) Terminal! electrification would delay the 
electrifying of an entire section and there- 
fore not produce the economies of the lat- 
ter. (4) Compulsory electrification would 
deter the railroads from making experiments 
which might result in more economical and 
improved service. (5) Terminal electrifica- 
tion would probably result in an installa- 
tion not well adapted to the electrification 
of a long stretch of the line. (6) Electri- 
fication has not yet been sufficiently stand- 
ardized. 


The last paper of the evening was on 
“Electricity in the Navy” by Com- 
mander S. S. Robison. 

ELECTRICITY IN THE NAVY. 


In his introductory remarks Mr. Robison 
noted a coincidence, in that the first dyna- 
mo built for the Naivy was received in Ann- 
apolis in 1874, the same year in which Frank 
J. Sprague entered the Naval Academy as a 
midshipman. The machine was known as a 
magneto-electric machine and was construct- 
ed by Prof. M. G. Farmer with the object of 
ascertaining its usefulness aboard ship for 
signaling purposes, searching for torpedoes 
and preventing collision or surprises. About 
the same time the study of electricity was 
taken up in the Navy torpedo school, the 
course taking up the investigation of the 
various types of firing batteries, leading 
wires, splices and connections, which would 
stand immersion in salt water. In a short 
time the study of searchlights was taken 
up in connection with the use of the search- 
light to cover mine fields. After demonstra- 
tion an installation of a searchlight for prac- 
tical usefulness was made on the Hartford 
in 1878. The first electrically controlled 
searchlight was brought out in 1881. In 1883 
work started on the installation of electric 
lights on the Trenton, this ship being the 
first man-of-war so lighted. The equipment 
comprised one engine and one dynamo, com- 
plete, to supply energy to 238 lamps having 
a total candlepower of 3,092. The total cost 
of this plant, including installation, was $5,- 
500, which figure was contrasted with $600.- 
000, the cost of the electrical installation of 
the battleship New York, which is just being 
completed. 

The paper points out details of the first 
installation, recounting the troubles that 
had to be dealt with and giving interesting 
operating data. In 1885 four steel ships 
were equipped with the incandescent elec- 
tric lighting system and the office of Naval 
Inspector of Electrical Appliances was cre- 
ated. The paper then deals with the de- 
velopment of electric motors and their ap- 
plication to naval service. pointing out par- 
ticularly the work of Sprague in this con- 
nection. The next development in electri- 
city in the Navy was the result of the ex- 
periments of Marconi, in wireless telegraphy 
in 1895, 1896 and 1897. The Navy Depart- 
ment commenced investigation of this sub- 
ject which was continued until 1903, by 
which time arrangements had been perfect- 
ed for supplying most of the larger vessels 
with wireless equipments. The paper con- 
cludes with a description of the electrical 


equipment on the United States Battleship 
Nar York, 
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A High-Tension Electrostatic Watt- 
meter. 

At a recent meeting of the Physical 
Society of London, a paper describing 
a high-tension electrostatic wattmeter 
was read by E. Wilson. When using 
the electrometer as a wattmeter, the 
author said it was necessary in order 
to secure aceuracy that the voltage im- 
pressed upon the quadrants should not 
be less than a certain minimum, depend- 
ing upon the voltage to be impressed 
upon the moving system, When the lat- 
ter voltage was of the order of 10,000 
volts the quadrants required a voltage 
larger than could economically be pro- 
vided by a shunt. One was led, there- 
fore, to consider intensifying devices. 
The current transformer, whose secon- 
dary winding was closed on a non-in- 
ductive resistance, could be used to give 
fairly good results, but it was not ac- 
curate at all frequencies, and was de- 
pendent upon wave form. The quad- 
rature transformer designed by the au- 
thor was a very simple piece of appar- 
atus which could be relied upon to give 
for electrostatic wattmeters an electro- 
motive force which was strictly the dif- 
ferential of the current in the primary 
winding. When so used it was neces- 
sary, for accuracy at all frequencies and 
on all wave forms, that the integral 
voltage should be impressed upon the 
moving system, although for sine curves 
only the differential need be impressed 
instead of the integral. The best de- 
vice to impress on the quadrants a suit- 
able voltage in phase with the currents 
was a generator with an air-cored mag- 
netic circuit, which the author de- 
scribed. The current was passed 
through the field coil of the generator, 
and produced a magnetic field propor- 
tional to the current; the armature was 
driven at known speed in this field, and 
was provided with a commutator and 
brushes. The brushes, when set accur- 
ately, had a voltage between them pro- 
portional to and having the same wave 


form as the current. 
—— oH M 


Large Hydroelectric Project Proposed. 


Announcement has recently been 
made that the Great Western Power 
Company, of California, will build at 
Big Meadows a reservoir that will sur- 
pass in capacity the Roosevelt Dam and 
Reservoir in Arizona. Sufficient water 
will be stored for the irrigation of 300,- 
000 acres. Electric energy will be gen- 
erated. 
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CENTRAL-STATION ICE PLANTS. 


BY J. F. NISBET. 


Ice-making as a side line for central 
stations is not a new idea, but it is only 
within comparatively recent times that 
any prominence has been given to this 
subject. A little consideration will 
readily show that an ice-making plant, 
as an adjunct to a central station, pos- 
sesses features which enable the two 
plants to be run on a more economical 
basis than would be possible with 
either plant running singly. 

A single investment for real estate, 
buildings and steam-power plant is all 
that is necessary for both departments. 
In many instances it is possible to 
house the ice-making plant under the 
same roof with the electrical depart- 
ment, and to utilize the services of the 
same engineers and firemen. By these 
means considerable reductions can be 
made in the operating expenses, and a 
greater margin of profit left, than 
would ever be possible with either 
plant running singly. 

Ice-making is also an excellent means 
for utilizing the surplus power of the 
generating station, and for filling up 
the valley in the load curve during the 
non-peak periods. 

It has been ascertained that there 
are at least 260 or 270 combination ice- 
electric plants at present in operation, 
and presumably operating at a good 
profit. These facts should be sufficient 
indication that a combination plant is 
a paying proposition, indeed it could 
hardly be otherwise, providing a ready 
market can be obtained for the ice. 

The greatest demand for ice occurs 
during the summer months at a time 
when the central station is operating 
with the lightest loads and it has been 
conclusively proved in many instances 
that the auxiliary ice-making plant has 
been the means of converting the here- 
tofore unproductive summer months 
into the most profitable period of the 


year. 
The location of the central station 


naturally determines to some extent 
the productive period of the ice-mak- 
ing plant. In some of the southern 
states ice-making is continuous for 365 
days in the year, while in plants situ- 
ater further north, this period drops in 
some instances to three or four months. 
It is not surprising therefore to find 
the majority of these combination 
plants located in the South, Texas with 
its large and rapidly developing area 
heading the list with a total of 84. 

Ice-making and refrigerating plants 
can be classified under two distinct 
headings: s 

(1) Compression plants in which the 
gas is drawn from the expansion side 
of the plant by the action of a compres- 
sor, then compressed to a liquifying 
pressure, and finally discharged into 
the condenser. 

(2) Absorption plants, which absorb 
the gas from the expansion side into 


water, the weak liquor so formed be- 


ing heated in a still, and the gas driven 
out of the water and forced into the 
condenser. 

Of these two systems the first is more 
generally in use, chiefly owing to the 
fact that it can be operated under a 
greater variety of conditions. Most of 
the central-station plants with ice-mak- 
ing auxiliary equipment are operating 
on the ammonia-compression system, 
possibly due to the fact that a plant 
of this description can be located inde- 
pendently of the boiler equipment and 
is more flexible in many ways. 

It is somewhat difficult to accurately 
estimate the kilowatt-hours required to 
produce a ton of ice. This figure will 
naturally vary in different stations, 
local conditions being largely respon- 
sible for the variations. Investigations 
which have been made, however, fix 
this figure at somewhere between 50 
and 60 kilowatt-hours for plants work- 
ing on the compression system. 

The majority of the combination 
plants already in existence are located 
in the smaller towns, at least seventy 
per cent being located in towns with a 
population of 5,000 or under. 


The power required to drive an ice- 
making plant will vary from 2.8 to 
three horsepower per ton of ice in the 


larger plants, to four horsepower per 


ton of ice in the smaller plants. 

The horsepower required to drive an 
ammonia compressor when the back 
pressure and condensing pressures are 
known can be determined by aid of 


Table I. 
MEAN EFFECTIVE PRESSURE. 


TABLE 1. 
Back Condenser Pressure. 
Pressure. 150 160 170 180 190 200 
5 51 52 54 56 58 60 
10 56 58 60 62 64 66 
15 62 64 66 68 70 72 
20 65 67 69 72 74 76 
25 67 69 72 76 78 80 
30 68 71 74 78 80 83 
40 69 73 76 80 82 86 


It is necessary to multiply the area 
of the piston in inches by the mean ef- 
fective pressure found in above table; 
then multiply by the speed of the pis- 
ton in feet per minute and divide by 
33,000. This gives the horsepower re- 
quired. 

To this result, twenty per cent 
should be added to take care of friction 
losses in the machines. 

For example, the horsepower re- 
quired to drive an ammonia compres- 
sor having a double-acting compression 
cylinder 10 inches in diameter by 18 
inches stroke, running at 80 revolutions 
per minute, with 20 pounds back pres- 
sure and 180 pounds condensing pres- 
sure would be as follows: 

Area of cylinder 10-inch diameter = 
78.54, therefore 78.54X240X72/33,000 
=41.15 horsepower. Increasing this 
by twenty per cent gives 49.3 horse- 
power required to drive the compres- 
sor. 
The success of an ice plant depends 
to a large extent upon the quality of 
ice. Not so many years ago, the com- 
mon idea was that ‘‘Ice was ice” 
whether clear or cloudy, pure or con- 
taminated was not seriously considered 
by the consumer. The product from the 
neighboring pond found ready sale, re- 
gardless of the fact that before freez- 
ing over this may have been practi- 
cally the dumping ground of the vicin- 
ity. 
Circumstances, however, in the form 
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of increased competition, health agita- 
tion and the education of the consumer 
have banished this condition of affairs. 
Ice to be salable now must not only 
be clear and transparent in appearance, 
but must be chemically free from im- 
purities. Consequently the construc- 
tion of the distilling apparatus has 
gradually become one of the most im- 
portant factors in determining the suc- 
cess of an ice-making plant. 

That method of distilling water 
known as the ‘‘Gravity system’’ is 
shown in the accompanying illustra- 
tion. | 

In this, water after being condensed 
in the steam condenser, passes by grav- 
ity through the reboiler, flat cooler, 
charcoal filters and storage tanks and 
finally into the ice cans. Whenever it 
is impracticable to use the 
gravity system, the con- 
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same temperature as that of the incom- 
ing cooling water. This type of cooler 
is known as the double-pipe flat cooler, 
and is most generally employed since 
its use rather encourages cleanliness 
about the plant. Another type is 
known as the ‘‘atmospheric type’’ but 
is not in such general use. From the 
cooler the distilled water passes on to 
the charcoal filters. 

The charcoal filters are usually made 
from galvanized steel with a compart- 
ment for the retention of charcoal. This 
may be removed from time to time for 
cleansing. From the filters the water 
moves into the storage tank from which 
it is supplied to the can filler. 

The proper care of ice plants is a most 
important feature. There are a few 
general rules which apply, and are easy 
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amount of exhaust steam should also 
be allowed to escape at the relief valve 
in order to carry off any foul gases. 

Another most important point is that 
the temperature of the freezing tank 
should be kept as high as possible, as 
the longer the ice takes to freeze the 
clearer it will be. 

Many plants fall short of their full 
capacity by reason of the poor circu- 
lation of brine. This trouble can be 
avoided by watching the circulation 
carefully, and steps taken to correct 
the fault. Reference has already been 
made to the necessity of keeping a con- 
denser free from scale. Ordinarily, the 
effect of scale depends largely upon its 
density. The scale formed by carbon- 
ates is usually soft and porous, and 
therefore easily cleaned, unless pres- 
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steam condenser, there be- 
ing several types of ap- 
paratus used for this pur- 
pose, the most improved designs be- 
ing the pipe or shell types. From 
the condenser, the condensed water 
passes to the reboiler at the high- 
est possible temperature. Here the 
water is reboiled by means of a coil 
supplied with hve steam, which allows 
the accumulated solids and foreign 
liquid matter to collect and drain off. 
The water is then carried into the flat 
cooler shown in the foregoing illustra- 
tion and reduced in temperature. In 
moderate-sized plants reboilers are usu- 
ally of the circular type, while larger 
plants have usually a rectangular re- 
boiler. 

The distilled water from the reboiler 
enters the cooler at the top and flows 
downward, while the water for cooling 
enters the cooler at the bottom and 
flows upward, thereby cooling the out- 
going distilled water to practically the 
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to remember. Over the distilled-water 
apparatus the greatest care should al- 
ways be exercised. This is really the 
foundation of successful ice-making. 

No more oil than is absolutely neces- 
sary should be used in the steam cylin- 
ders, and dirty water and oil should 
constantly be removed from the sepa- 
rator. In the steam condenser, as little 
water as possible should be used. In 
fact, only enough to condense the nec- 
essary amount of water to fill the ice 
cans. 

The condensers should be kept free 
from seale, and the filters washed out 
regularly, as attention to these feat- 
ures will be materially improve the 
quality of ice. 

Distilled water from the condenser 
should be kept as high in temperature 
as possible, and will then require less 
live steam in the reboiler. A slight 
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SYSTEM OF DISTILLING WATER. 


ent in large quantities. In the latter 
case, the condenser is seriously handi- 
capped in producing results. 

The carbonates of calcium and mag- 
nesium are but slightly soluble in 
water. Usually they combine with car- 
bon dioxide to form bicarbonates Ca 
H, (CO,), and Mg H,(CO,), respect- 
tively, which are quite soluble in cold 
water. The CO, is liberated by heat- 
ing the water, the bicarbonates decom- 
pose, precipitating the monocarbonate 
(Ca CO,) in the case of calcium, and 
magnesium hydrate Mg (OH), in the 
case of magnesium. The temperature 
at which precipitation occurs varies 
from 180 degrees to 290 degrees. 

The carbonates frequently found in 
cooling water are: calcium carbonate 
(lime), Ca CO,; magnesium, Mg C0;; 
iron, Fe, CO,; also magnesium chloride, 
Mg Cl.; calcium, Ca Cl,; potassium, 
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KCl; sodium, NaCl. Organic or vege- 
table matter is at times found some- 
what troublesome in the cooling of 
steam condensers. This is especially 
true when the water is supplied from 
nearby rivers, ponds or creeks. The 
exact nature of the accumulation on 
the cooling surface is of minor import- 
ance, the only rule leading to effective, 
satisfactory steam-condenser service is: 
Keep the condenser clean. As an illus- 
tration of this point it is only necessary 
to quote a well known authority on this 
subject who states that 1/16-inch scale 
reduces efficiency 13 per cent; 14-inch 
scale reduces efficiency 22 per cent; 14- 
inch scale reduces efficiency 38 per 
cent. 

In some localities it is not uncommon 
for one-fourth-inch scale to form in a 
few days. So that the importance of 
keeping a condenser free from scale is 
apparent. 

Another system of making ice not 
previously referred to is the plate ice 
system. This method has been devised 
to make ice from raw or natural water, 
thus avoiding the expense of distilling 
the water to be frozen. With this sys- 
tem the water must be constantly agi- 
tated in order to carry off the air and 
insure clear ice. _ 

The compressors used in a plant of 
this description should have a cylinder 
capacity of at least 18,000 cubic inches 
of gas per minute. A low suction pres- 
sure is necessary which reduces the 
weight of ammonia in circulation and 
necessitates the use of larger cylinders 
than are necessary in the can system of 
making ice. 

In the plate ice system, filtration is 
the only method employed to purify 
the water so that it is necessary to 
have filters of ample capacity and of 
approved pattern to insure ice of sal- 
able quality. 

Many central stations have found a 
profitable field for increasing their day- 
load profits by energetically canvas- 
sing for motor-driven refrigerating in- 
stallations. In practically every town 
there are many industries such as meat 
matkets, dairies, creameries, hotels, 
etc., which require refrigeration, and a 
profitable load has in many instances 
been built up by advocating the use of 
motor-driven refrigerating units. This 
side of the question is rapidly gaining 
ground, and there is a big opportunity 
here both for the central station and 
for the motor and refrigerating-ma- 
chine manufacturers. 
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POWER REQUIRED FOR REFRIG- 
ERATING PLANTS. l 


BY SYDNEY F. WALKER. 


Driving the compressors of refriger- 
ating plants is likely to be a fairly 
fruitful source of income to electrical 
generating stations in the future. The 
use of refrigerating plants is steadily 
increasing. Like electricity itself, it is 
pushing its way into almost every in- 
dustry. The ability to provide a cur- 
rent of dry air, at any temperature 
that may be desired, is in itself an 
enormous advantage, and has great in- 
dustrial possibilities. The ability also 
to have any temperature within a very 
wide range at command is a great ad- 
vantage. Already refrigerating plants 
have invaded the iron-smelting indus- 
try, and promise to invade many oth- 
ers. 
There are three methods of produc- 
ing low temperatures: by the aid of 
compressed air; by what is called the 
compression system, in which a refrig- 
erant is used; and by what is called the 
absorption system, in which a particu- 
lar refrigerant, ammonia, is used. The 
power required with the absorption 
system is very small and need not 
be considered here. The work, 
which is done in the compression 
system by a piston moving in a cylin- 
der, is done in the absorption system 
by the direct action of heat, usually 
provided by steam. 

With compressed air, a compressor 
of the usual form compresses the air 
up to a certain figure; it is then cooled 
and dried, and then passes into an ex- 
panding chamber, in which it is made 
to do work, by driving a piston whose 
connecting rod delivers power to the 
same crank shaft as that which works 
the compressor. So that the power de- 
livered to the compressor piston is 
only the difference between that re- 
quired to compress the air and that re- 
turned to the crank shaft, on the ex- 
pansion of the air. In expanding, the 
air is reduced to a very low tempera- 
ture, and in that condition is delivered 
to the cold chamber. After perform- 
ing its work in the cold chamber, the 
air returns to the compressor, and goes 
through the cycle again. 

In the compression system, one of 
several substances that lend them- 
selves easily to alternate liquifaction 
and vaporization is employed. The sub- 
stances most generally used are am- 
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monia, carbonic acid and sulphurous 
acid. Ether and other substances are 
also occasionally used. Whatever the 
substance, there is a complete circuit 
formed, consisting of the compressor, 
which is really a gas pump, a conden- 
ser, in which the gas is converted to the 
liquid state, by the aid of cooling 
water, and the expansion coils. The 
expansion coils, which may be in the 
form of coils, or of a grid, do the work 
of cooling. In some cases, the expan- 
sion coils or pipes are placed in the 
chamber or in the water to be cooled. 
In other cases, the expansion coils are 
placed in a tank containing ‘brine, 
which being cooled, is made to deliver 
the low temperature, by secondary ac- 
tion, to the cold chamber or the water. 
In what may be termed the primary 
circuit, the refrigerant, the ammonia, 
carbonic acid or sulphurous acid, is 
constantly passing round and round, 
very much as an electric current is in 
its circuit. There is always some gas 
in the compressor being compressed; 
there is always some gas being con- 
verted to the liquid state in the con- 
denser, and there is always some gas 
expanding in the expansion pipes. 
There is also always some gas on its 
way back from the end of the expan- 
sion pipes to the suction valve of the 
compressor. In order that the liquid 
may expand to the gaseous condition, 
it requires to absorb a certain amount 
of heat, and the heat is taken from the 
pipes in which the gas is formed first, 
and secondarily from whatever the 
pipes may be in, the air of the cold 
chamber, or the brine in the tank. Ev- 
ery pound of the refrigerant, ammonia, 
carbonic acid or sulphurous acid, in ex- 
panding to the gaseous condition, ab- 
sorbs a certain definite number of heat 
units. The number of units absorbed 
depends directly upon the temperature 
down to which the refrigerant is allow- 
ed to expand. In the case of ammonia, 
which is the refrigerant most gener- 


ally employed, if it is allowed to ex- 


pand down to zero Fahrenheit, one 
pound of ammonia absorbs 555.5 Brit- 
ish thermal units; if, as is more com- 
mon, it only expands down to ten de- 
grees Fahrenheit, it only absorbs 549 
units. Similarly in the case of car- 
bonic acid, which has a much lower re- 
frigerating effect per pound, if it is al- 
lowed to expand down to minus four 
degrees Fahrenheit, one pound ab- 
sorbs 127 British thermal units. If it 
only expands down to plus five degrees 
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Fahrenheit, its absorbs 121.5 British 
thermal units. One pound of sulphur- 
ous acid similarly absorbs 173 British 
thermal units when expanding down to 
minus four degrees Fahrenheit, and 171 
when expanding to plus five degrees 
Fahrenheit. It will easily be under- 
stood that the lower the temperature 
to which the refrigerant is allowed to 
expand, the larger is the volume of the 
gas, and therefore the greater is the 
amount of work that has to be done by 
the compressor. In the case of am- 
monia for instance, at zero Fahrenheit 
the vapor has a volume of nine cubic 
feet per pound; at minus five degrees 
Fahrenheit it has a volume of ten cubic 
feet, and at five degrees above zero, a 
volume of eight cubic feet; and simi- 
larly with the other refrigerants. On 
the other hand, the work which is re- 
quired from the compressor depends 
directly upon the temperature of the 
cooling water available. In cold and 
temperate climates, where water of 
fifty, fifty-five and sixty degrees Fahr- 
enheit is usually obtainable, the con- 
denser pressure, the pressure to which 
the gas has to be compressed before it 
is delivered to the condenser, need only 
be in the neighborhood of 100 pounds 
per square inch. 

As the temperature of the cooling 
water of the condenser increases so does 
the pressure to which the gas has to be 
raised before delivery to the condenser. 
The condenser consists of either a coil 
or grid of pipes, into which the hot gas 
from the compressor is forced, on the 
delivery stroke of the compressor. The 
gas is converted to the liquid state by 
the cooling action of the coldest water 
available, which either circulates 
through a tank in which the pipes lie, 
or is allowed to trickle over the pipes, 
the whole thing being exposed to the 
atmosphere. 

The two arrangements will be recog- 
nized as modifications of the surface 
steam condenser, and the evaporative 
steam condenser. It is necessary, when 
converting the gas to the liquid state, 
that it shall be compressed before de- 
livery to the condenser, and to a tem- 
perature that may be taken to be from 
five degrees Fahrenheit to ten degrees 
Fahrenheit above that of the cooling 
water. As with steam, there is a tem- 
perature corresponding to every pres- 
sure to which the different refrigerants 
are compressed, when in the gaseous 
condition, and the pressure in each case 
is ruled by the temperature of the cool- 
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ing water. With cooling water at fifty- 
five degrees Fahrenheit, the tempera- 
ture of the gas delivered to the con- 
denser may be about sixty-five degrees 
Fahrenheit, and the corresponding 
pressure will be 103 pounds per square 


. inch. In hot countries, it is sometimes 


necessary to use cooling water at a 
temperature as high as ninety degrees 
Fahrenheit. In those cases, the tem- 
perature of the gas entering the con- 
denser would be 100 degrees Fahren- 
heit, and its pressure would be 200 
pounds per square inch. 
It will be seen from this how widely 
the demand for power may vary, under 
what appear to be exactly the same 
conditions. For instance, a retrigerat- 
ing plant is turned out, presumably to 
do certain work. It is specified loosely 
to keep provisions in cold storage. 
Nothing is said of the temperature at 
which the provisions are to be held, and 
nothing is said about the temperature 
of the cooling water. The buyer knows 
nothing about the matter. He only 
knows he wants it to keep his provi- 
sions good. He may, for example, be a 
hotel proprietor. When the apparatus 
is fixed there is trouble. Perhaps it has 
been bought for use in Mexico, or one 
of the Central States of America, 
where it is all important during the 
summer to have a very low temperature 
in the cold chamber, and the cooling 
water is warm. In place of the appar- 
atus performing its work properly, the 
user finds great difficulty in keeping 
the temperature down to anything like 
the figure he wants, and in addition he 
has endless trouble with his plant. If 
he had specified to the manufacturers 
exactly the conditions under which the 
plant was to be used, probably there 
would have been no trouble. The man- 
ufacturers would probably have ad- 
vised him to purchase a larger plant 
than the one he has. 
HOW REFRIGERATING - APPARATUS IS SOLD. 
Refrigerating plants are made and 
sold to perform one-half ton or less, 
one ton, two tons and upwards of re- 
frigeration. By the ton of refrigera- 
tion is meant the equivalent cooling 
effect to that produced by the melting 
of one ton of ice in twenty-four hours. 
It is important to keep the time factor 
in mind. The latent heat of pure 
water, the number of heat units re- 
quired to be absorbed by one pound of 
ice at thirty-two degrees Fahrenheit 
in melting to water at the same temper- 
ature is taken at 142. As the Ameri- 
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can ton is 2,000 pounds the number of 
heat units absorbed by a ton of ice, in 
melting to water is 284,000. The Brit- 
ish ton of refrigeration is 2,240 times 
142, or 318,080. These figures are 
equivalent to the absorption of 11,833 
units per hour, or 197 units per min- 
ute, with the American ton, and 13,253 
units per hour and 22 units per min- 
ute with the British ton. 

A caution must be given here. The 
machine designed to do the work of a 
ton of refrigeration will not make a 
ton of ice. It is usual to assume that 
a ton-refrigeration machine will make 
one-half ton of ice; a two-ton machine 
will make one ton of ice, and so on. 
The reason for this is that in making 
ice the water has first to be cooled from 
its normal temperature, which in warm 
climates may be fairly high, down to 
the freezing point. It is the practice 
in many cases, particularly where very 
pure ice is required, to distill the 
water before delivering it to the ice- 
making tank. In this case, of course, 
the water is at a high temperature after 
it has been reconverted from steam. In 
addition, ice at thirty-two degrees 
Fahrenheit is very unstable. It would 
be very sloppy. To make stable ice, 
however, its température is lowered 
some fifteen degrees or so below freez- 
ing point, after actual freezing has 
taken place. The temperature of the 
blocks of ice that are sold, is at least 
fifteen degrees below freezing point; 
and solid natural ice is usually at a 
much lower temperature than that. The 
heat units required to be abstracted 
from the water in cooling it to freezing 
point, and the heat units abstracted 
from the ice after freezing, make up 
the difference between the ton of re- 
frigeration and the ability to make ice. 
The specific heat of ice is only 0.0, 80 
that the number of heat units taken 
out of the ice after freezing, is not 
very large, but it adds to the total work 
that has to be done. It will be noticed 
that in the ton of refrigeration, the 
heat units required to raise the tem- 
perature of the ice to melting points 
are disregarded. The ton of refrigera- 
tion is really a theoretical standard. 

As explained above, every cubic foot 
of each of the substances named will 
absorb a certain definite number of 
heat units, according to the tempera- 
ture to which it is allowed to expand. 
The capacity of the compressor, it will 
again be easily understood, must de- 
pend upon the quantity of gas that has 
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to be handled, and this again depends 
upon the refrigerant, and upon the 
temperature of the cold chamber. The 
compressor for carbonic acid is very 
much smaller than that for ammonia, 
and that of the compressor for sulphur- 
ous acid is larger than either. The use- 
ful volumes of the compressors for the 
three substances vary as 1 for car- 
bonic acid, 7.5 for ammonia, and nine- 
teen for sulphurous acid. The useful 
volume of the compressor, is that actu- 
ally swept by the piston. It is the area 
of the compressor chamber, minus the 
volume of the piston, and minus the 
clearance. The power required to be 
delivered to the compressor may be 
found from the formula, 
2 t— i 

W = 0.0234 6041 h Cw 
This formula gives the theoretical 
horsepower required, where ¢ is the 
temperature at the condenser, ¢, that in 
the expansion coils, h the latent heat of 
vaporization of the particular refriger- 
ant, at the temperature to which it is 
allowed to expand, C is the net volume 
of the compressor in cubic feet, and w 
is the weight of a cubic foot of the re- 
frigerant. 

At a meeting of the Refrigeration 
Machine Builders in 1903, an attempt 
was made to standardize ice-making 
machines; and the rule was laid down 
that with ammonia, the evaporation of 
27.7 pounds of anhydrous ammonia per 
hour at a pressure of 15.67 pounds 
above the atmosphere (this is about 
zero Fahrenheit), with a condenser 
pressure of 185 pounds per square inch 
(at which the gas would have a tem- 
perature of about ninety-two degrees 
Fahrenheit), should be taken as being 
able to produce an effect equal to the 
melting of one ton of ice in twenty- 
four hours. 

A rough and ready rule has been 
given of a compressor capacity for am- 
monia, of four cubic feet per minute, as 
equivalent to one ton per day of refrig- 
eration. The following figures also 
may be interesting. With a refrigera- 
tor temperature of minus twenty de- 
grees Fahrenheit, and a condenser 
pressure of 103 pounds per square inch, 
one ton of refrigeration per day re- 
quires approximately one horsepower to 
be delivered to the compressor to pro- 
duce it. This is about the lowest tem- 
perature that is usually required in a 
cold chamber, and the cooling water is 
assumed to be in the neighborhood of 
fifty-five to sixty degrees Fahrenheit. 
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If the cooling water is at ninety de- 
grees Fahrenheit, the condenser pres- 
sure being 200 pounds per square inch, 
and with the same refrigerator pres- 
sure, the horsepower required per ton 
of refrigeration is 1.6. The horse- 
power required decreases, as already 
explained, as the refrigerator tempera- 
ture increases. Thus, with a refriger- 
ator temperature of zero Fahrenheit, 
and cooling water at fifty-five to sixty 
degrees Fahrenheit, only .75 horse- 
power is required for the compressor. 
With the same refrigerator tem- 
perature, and with cooling water 
at ninety degrees, 1.2 horsepower 
is required per ton of refrigeration. 
These figures will represent the actual 
horsepower required to be delivered to 
the piston rod of the compressor. To 
it must be added the usual charge for 
friction, say fifteen per cent. 

Another caution may, perhaps, be 
given. As with every other case, with 
small plants, the power required is 
larger in proportion than with large 
plants. Thus, a five-ton plant was 
found to take ten horsepower, while 
a fifteen-ton plant only took twenty 
horsepower, and a forty-ton plant fifty 
horsepower, and so on, the proportion 
of power required decreasing as the 
size of the plant increased. 

———$-- 
Hydroelectric Plant in Afghanistan. 

According to a recent account in 
Indian Industries and Power, the 
Amir of Afghanistan has sanctioned 
the construction of a hydroelectric 
power plant which will supply power 
to woolen mills and leather factories 
and will in addition light the city of 
Kabul. The necessity of such a plant 
was increased by the fact that there 
was but little firewood and no coal in 
the vicinity. 

Power for this scheme will be gener- 
ated at a spot forty miles distant from 
Kabul, a four-foot deflecting weir be- 
ing constructed at a suitable gorge 
position. The water will be carried by 
one and one-fourth miles of canal over 
the table land bordering one side of 
the river, and then dropped down 130 
feet by a short length of riveted-steel 
pipe six feet six inches in diameter, 
through the turbines into the tail race 
joining the river below. 

Electric energy will be generated at 
2,300 volts, transformed up through 
two banks of transformers, each con- 
sisting of three single-phase oil-cooled 
transformers. These will be wound to 
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raise the generator potential from 
2,300 volts to 44,000 volts when con- 
nected in banks of three. The main 
control of the plant will be effected 
on the 2,300-volt side from the main 
switchboard located in the generating 
station proper, and all the automatic 
oil switches will be in the 2,300-volt 
circuits. All switching on the high- 
tension side will be, of course, ar- 
ranged in the transformer compart- 
ment of the power house. A seven and 
one-half-kilowatt single-phase trans- 
former will supply the lighting circuit 
in the station at 120 volts. 

Owing to the lack of wood previous- 
ly referred to, the forty miles of trans- 
mission line will be supported on a 
forty-foot steel tower at fifteen to the 
mile, thus eliminating what is usually 
the weak spot in most hydroelectric 
installations in new countries. A soft- 


steel ground wire will be carreid above © 
the transmission line for the whole 


length. A telephone line will also be 
fixed connecting the main and substa- 
tion with various patrol houses en 
route. At the substation in Kabul the 
transformers for stepping down the 
voltage to 2,300 volts for delivery to 
the shops will again consist of two 
banks, each consisting of three single- 
phase oil-cooled transformers. The 
Kabul local transmission lines will be 
carried on tubular poles connecting 
with the three shops above referred to. 

A number of 2,300-volt induction 
motors will replace the existing steam 
sets driving the various shafting, etc., 
while the steam hammers will be oper- 
ated by compressed air from suitable 
receivers, the air compressors being 
driven also by electric motors. 

ent n 

Japanese Hydroelectric Project. 

A Japanese water-power company, 
to be known as the Yokohama Suiryo- 
ku Denki Kaisha, is being organized 
with a capital of $2,500,000. It intends 
to utilize the power obtainable from 
the rapids of Sakawa River in the Kan- 


agawa prefecture. 
—_—_—_~+-e——_—_—_ 


Steel for Magnets. 

An alloy containing 8 per cent of 
molybdenum, 0.3 per cent of vanadium 
and 0.6 per cent of carbon is said to 
make good permanent magnets, which 
retain their magnetism up to a tempera- 
ture above 1,000 degrees centigrade. 
Four per cent of tungsten with 0.4 per 
cent of vanadium has also been found 
to be a good combination. 
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ELEMENTS OF POWER-STATION 
DESIGN.—XXXII. 


TYPICAL HYDROELECTRIC PLANTS.—III. 


BY W. B. GUMP. 


SIOUX FALLS PLANT. | 

A development of the short-diversion 
type is exemplified in the plant of the 
Sioux Falls Light & Power Company at 
Sioux Falls, S. D. There are a number 
of unusual features in connection with 
this development, which will appear in 
the course of the following description. 

The general character of the develop- 
ment program is shown in the map, Fig. 
14. Here it will be seen that the Big 
Sioux River widens toward the north, 
thus offering a large reservoir from 
which a pipe line leads to the power sta- 
tion about 600 feet distant. 

The decision was made in favor of a 
vertical installation, one of the reasons 
being that the high foundations re- 
quired would insure a permanently dry 
station, since the floor could be brought 
to a point above flood level. 

An unusual feature of the plant is the 
adoption of spiral-case turbines, instead 
of the cylindrical type more often em- 
ployed in plants of this nature. The 
normal operating head is seventy feet, 
but this varies to a considerable extent 
due to floods. 

On account of the fact that there is 
a difference of thirty-three feet between 
the lowest tail water and flood level, the 
practical draft-tube head is exceeded 
during the flood season, which was the 
most important factor favoring vertical 
du a lean 

The station is located within a mile 


AMIG TA: 


of the city of Sioux Falls, this fact ad- 
ding greatly to the economy, both in 
first cost and maintenance, since high- 
tension transmission, involving both 
step-up and step-down transformers, was 


entirely avoided. 
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The service is made up of lighting ~ 


and railway power, which demands close 
regulation and a means of properly ac- 
commodating heavy peaks. As there are 
but few cars in operation, the fluctua- 
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tions are more severe than those in a 
larger system, hence the electrical side 
of the plant involved some difficult 
problems. It may be said, however, that 
these have been met quite successfully. 

The drainage area from the source of 
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Fig. 15 shows a sectional elevation 
of the plant, and Figs. 16 and 17 show 
floor plans of the generator and turbine 
rooms, respectively. The general design 
of the station is self explanatory. 
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FIG. 15.—CROSS-SECTION THROUGH SIOUX 
FALLS PLANT. 


The three main turbines are rated at 
850 brake horsepower when running at 
300 revolutions per minute and are of 
the single-runner, vertical type. The 
casing is constructed of plate steel. The 
Allis-Chalmers Company supplied the 


MAP OF HYDRAULIC DEVELOPMENT 
the Sioux River to the dam at Sioux 
Walls covers an area of approximately 
1.100 square miles and has an average 
tow of 1.000 eubie feet per second. The 
minimum flow in freezing weather is 


120 eulie feet per second. 


AT SIOUX FALLS, S. D. 


turbines and generators. The latter are 
500-kilowatt, three-phase, sixty-cyele, 
2.300-volt machines, of the same general 
the standard water- 
wheel type alternators made by the same 


eonstruction as 


manufacturers. 
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The turbine governors are of the oil- 
pressure type. The turbine gates are 
of the swivel type, actuated by shafts 
and connecting links. A distinct ad- 
vantage in swivel gates over the cylin- 
drical type is found in the fact that the 
latter form of gate hinders the flow of 
water, especially on light loads, thus 
causing more or less loss of hydraulic 
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erator for railway service. Its driving 
power is a three-phase synchronous 
motor, operating at 2,080 volts and 
sixty cycles. 

The switchboard is of the vertical 
type, constructed of natural slate panels 
mounted on pipe supports seven feet 
from the wall. It 1s equipped with a 
svchronism indicator located on a 
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FIG. 16.—PLAN OF GENERATOR FLOOR, SIOUX FALLS PLANT. 


efficiency. With the swivel gate such 
loss is reduced to a minimum. In addi- 
tion to this, the power expended in op- 
erating the swivel gate is uniform, while 
this is not true with the other type. 
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swinging bracket, one double exciter 
panel, one induction motor and regulator 
panel, three alternating-current gener- 
ator panels, one blank generator panel, 
two three-phase feeder panels, one blank 
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FIG. 17.—PLAN OF TURBINE FLOOR, SIOUX FALLS PLANT. 


Field excitation is derived from either 
one or two sources, a turbine-driven ex- 
citer, or an induction motor-generator. 
These are each rated at fifty kilowatts 
output. The potential of each is 125 
volts. 

In addition to the motor-generator 
just noted, there is a second motor-gen- 


feeder panel, three single-phase two-cir- 
cuit panels, one three-phase synchron- 
ous-motor panel, one blank motor panel, 
one railway generator panel, one 600- 
volt railway feeder panel, one blank 
feeder panel and one panel for power 


feeders. 
At the rear end of the switchboard 
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is a pit for regulators. The lightning 
arresters are located on the walls. Four 
series arc-light transformers are in- 
stalled at one end of the station. 

The power station substructure is of 
reinforced concrete throughout. The 
superstructure is of red jasper stone, 
obtained from the immediate locality. 
With this form of construction the 
building presents an unusually pleasing 
appearance. 

A few additional remarks with re- 
spect to the hydraulic features are 
worthy of some space. The main dam is 
589 feet long, and has a maximum width 
at the base of eighteen feet. The depth 


varies from four to eight feet. The - 


spillway extends over the entire length. 
The dam contains five sluice gates, each 
measuring four by five feet, located at 
the entrance to the intake. 

The main pipe line or penstock is 
680 feet long and seven feet in diam- 
eter; it is constructed of plate steel. A 
standpipe or surge tank is connected to 
the pipe line at a point just outside the 
station. This tank is sixteen feet ın 
diameter and sixty-two feet high, af- 
fording sufficient capacity for sudden 
fluctuations, and relieving the main line 
from undue pressure. Expansion and 
contraction of the pipe line is taken care 
of by three expansion joints. 

The velocity of water entering the 
intake is slow, in order to lessen ice 
trouble. An arch or curtain wall is 
used under which the water is made to 
flow without carrying ice. Headgates 
are located at the entrance to the fore- 
bay, so that ice accumulating at this 
point may be intercepted and directed 
over the spillway. 

(To be continucd.) 


[EDITOR'S NoTE.—This important series of 
articles was started in the ELECTRICAL RE- 
VIEW AND WESTERN ELECTRICIAN, September 
3, 1910, and before its conclusion will cover 
every phase of central-station design. ] 


ge 
Overcoming Boiler Corrosion. 
The Canadian Pacific Railway Com- 
pany is planning to protect the boilers 
of its locomotives from corrosion by 
utilizing electric currents. These are 
conducted into the boiler in such a 
direction that the electrochemical aec- 
tion producing corrosion is overcome. 
This method is cheap and tests con- 
ducted in Australia were successful. 
It has been advocated by a number of 
scientists, but this is the first Known 
application of it in America. 
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POWER-PLANT BETTERMENT. 


BY H. H. HUNT. 


In this article is undertaken a brief 
discussion of some of the problems 
which arise in the work of power- 
plant betterment, by which term is 
meant improvement in economy of op- 
eration and maintenance. While the 
discussion will, in the main, be of a 
general nature, and therefore applic- 
able to power plants in general, it is 
particularly applicable to the steam- 
driven electric power plant of the pub- 
lic service company of moderate size. 

The general tendency toward con- 
solidation has extended to power 
plants, and many of the smaller ones 
have been replaced by large central 
stations of modern design, operated by 
high-priced men and with great refine- 
ment. There are, however, many of 
the smaller plants which for good and 
sufficient reasons are still in operation 
and which must be operated in the 
future. In the face of the upward ten- 
dency of wages, cost of apparatus and 
materials and the downward tendency 
of rates and increasing demands for 
improved service, the public service 
company of today is in a position where 
the question of economy all along the 
line, and particularly in that most 
important part of the property— 
the power plant—is one of vital im- 
portance. 

A casual inspection of one of these 
small power plants will usually reveal 
a more or less heterogeneous collec- 
tion of apparatus and machinery, some 
of which dates back to the early days 
of the business. In other words, the 
plant is by no means modern and up-to- 
date. This, together with the fact that 
such a plant is usually operated by a 
force of engineers and firemen of only 
ordinary intelligence and ability, 
might naturally lead to the conclusion 
that, even under most favorable con- 
ditions, high power costs are to be ex- 
pected. 

On the other hand, a careful and de- 
tailed examination by an expert in 
power-station operation will almost in- 
variably reveal many features which 
are capable of marked improvement, 
enabling the expert to report recom- 
mendations which, if properly carried 
into effect, will result in material re- 
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ductions in costs of manufacture and 
maintenance, and all this to be accom- 
plished without the expenditure of a 
large amount of money. 

In undertaking the betterment of 
operating conditions in a power plant, 
attention should first be given to the 
personnel of the operating force. De- 
sired results can not be obtained 
by incompetent men. It goes with- 
out saying that the chief engineer, 
who must be -primarily respon- 
sible for what takes place in the plant, 
should be a man of both operating and 
executive ability, capable of enforcing 
strict discipline. He must be capable 
of receiving instruction, as must also 
the other members of the force. Each 
man who does not possess the possibili- 
ty of becoming a throughly efficient 
and alert member of the force should 
be replaced as soon as possible. Most 
careful study will be required in ar- 
riving at correct conclusions in refer- 
ence to each individual of the op- 
erating force in order that justice 
may be done. It not infrequent- 
ly happens that certain men develop 
unexpected ability as they gradually 
become familiar with the methods by 
which actual improvements are brought 
about. Furthermore, every reasonable 
opportunity should be given the exist- 
ing employees to measure up to the 
new requirements in order to avoid the 
demoralization to the organization 
which would be caused by the needless 
discharge of men. Under the improved 
conditions the general tone of the pow- 
er-station force should improve in a 
marked degree, and in place of indif- 
ference and lack of ambition should 
be found alertness, efficiency and a 
greatly increased interest in the work, 
all of which are necessary to success. 

A thorough physical examination of 
the plant should be made and immedi- 
ate steps taken to correct such defects 
as‘can be remedied without excessive 
eost. Starting in the fire room, for in- 
stance, boilers will be thoroughly over- 
hauled and cleaned, leaky tubes re- 
placed, blow-off cocks and valves made 
tight, gauge glasses and dampers put 
in order, air leaks in boiler settings re- 
moved, furnace linings, bridge walls 
and grate bars put in order, safety 
valves adjusted and steam gauges cali- 
brated, etc. 

The work will continue in like man- 
ner to the engines, paving particular 
attention to valve setting; steam pip- 
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ing; pumps; condensers; heaters; oiling 
system and electrical machinery, ap- 
paratus and wiring and all other parts 
of the plant. 

In connection with this general over- 
haul of the machinery, all gauges, met- 
ers and measuring instruments should 
be calibrated and tested, so as to give 
accurate information regarding the op- 
eration of the plant. 

Attention should also be given to the 
matter of tools, and it should be seen 
that a suitable assortment is provided, 
both for the engine room and the fire 
room. 

Finally, the station should be thor- 
oughly cleaned and all housekeeping 
matters given proper attention, for 
while, theoretically, there may be no 
connection between cleanliness and 
economy, a dirty, ill-kept plant indi- 
cates inefficiency. 

With the physical plant in good 
working condition and the power plant 
crew in an alert and receptive mood, 
the details of operation may now be 
taken up. 

All firemen should be individually 
instructed in the handling of the parti- 
cular coal in use; the use of properly 
designed fire tools, the proper opera- 
tion of the dampers and proper con- 
trol of the draft. A thorough course 
of training along these lines will us- 
ually be found necessary, and it will 
be further necessary to instruct the 
chief and watch engineers in every de- 
tail of the proper handling of the fires 
in order that they may be able to main- 
tain intelligent oversight of the fire 
room. 

Special attention should be given to 
the maintenance of boiler pressure and 
temperature of feed water, in order to 
avoid the usual fluctuations which 80 
largely affect station economy. Rec- 
ording-pressure gauges and feed-water 
thermometers and a bulletin board in 
the fire room, on which are posted the 
coal consumption and pressure records 
of each watch, will serve a useful pur- 
pose in exciting rivalry among the men. 
It is in the fire room that money, ìn 
the shape of fuel, is actually burned. 
At this point the fuel, which is the 
source of power, is consumed. It is 
essential that no detail which will af- 
fect fire-room economy should be over 
looked. An operating engineer cat 
profitably spend a good portion of his 
time in intelligent personal supervision 
of the fire-room operations. 
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Presumably the engineers will un- 


` derstand such matters as the starting 


and stopping of their engines and gen- 
erators; neverthless, the attention of 
the expert should be carefully direct- 
ed to the engine room. 

It is of importance to provide operat- 
ing schedules so that the varying con- 
ditions of load may be met by the econ- 
omical use of apparatus; in other 
words, so as to avoid the use of three 
boilers when two are sufficient, and so 
on. A most careful study of the load 
conditions should be made and charts 
prepared which will show clearly just 
what combinations of apparatus and 
machinery should be used to meet the 
various conditions of load, the idea 
being to so arrange the schedules that 
each piece of apparatus, when in use, 
will be operated as nearly as possible 
at its point of maximum efficiency. 

A carefuly designed station log 
should also be provided which will con- 
tain the daily operating data of the 
plant recorded in a systematic manner. 
In such a station log it is very desir- 
able that the main facts, such as coal 
consumed per kilowatt-hour, water 
evaporated per pound of coal, ete., be 
shown so clearly that the manager of 
the company, by spending a few min- 
utes daily in the study of the station 
log, may fully acquaint himself with 
the daily operations of his plant and 
be in position to intelligently discuss 
matters with his chief engineer. 

The coal question is one of the most 
important, and one of the most trouble- 
some, which is encountered in power- 
plant operation. The quality of coal 


-must necessarily depend, to a certain 


extent, upon the location of the power 
plant as related to the sources of coal 
supply. It will be found profitable to 
have a careful investigation made of 
the possible sources from which coal 
may be secured at reasonable prices. 
Full data should be gathered regarding 
the analysis of the various coals avail- 
able and that coal selected which will 
meet local conditions with best results. 
While not always practicable, it is none 
the less desirable to purchase coal on 
the analysis basis under carefully 
drawn specifications which provide for 
forfeiture and bonus according to 
whether the coal falls short of or ex- 
ceeds the requirements of the contract. 
Under such a contract an analysis of 
each shipment of coal is necessary. 
Where the annual consumption is com- 
paratively small, it is not practicable 
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to purchase coal on the analysis basis, 
in that event the best that can be done 
is to buy it of responsible dealers who 
handle the best coal to be had under 
the circumstances. | 

The accounting for coal purchased, 
while seemingly simple, proves in prac- 
tice more or less troublesome. Coal is 
frequently purchased and paid for ac- 
cording to bill of lading weights. The 
consumer is liable to suffer shortage un- 
der this method of purchase and to 
start out with substantially less coal 
in his coal pile than is called for by 
his books. It is obvious that ultimate- 
ly the cost of the coal consumed must 
check with the cost of coal purchased, 
and in order to bring about this agree- 
ment, frequent checks between station 
records, coal on hand and fuel accounts 
are necessary. It will be found desir- 
able to arrange proper scales for weigh- 
ing in bulk the coal which comes into 
the yard, and if a contract for pur- 
chase can be so arranged as to make 
payments on basis of company’s 
weights, one question of coal shortage 
will be removed. Bins should be pro- 
vided which will enable the coal sup- 
ply to be accurately measured at any 
time. Then the coal passing into the 
fire room must be carefully weighed 
and weights recorded. With these data 
at hand and this system carefully fol- 
lowed, there is no excuse for coal short- 
age. 

Proper and systematic maintenance 
is an important part of power-plant- 
betterment work. It is not infrequent- 
ly the case that the maintenance of a 
plant is handled in a haphazard fash- 
ion and that full value is not received 
for the money expended. It is not 
sufficient to wait until something 
breaks before giving it attention, for 
the breakdown may occur at a time 
when the machine is needed to main- 
tain countinuous service, to say noth- 
ing of the excess cost of repairs over 
what would probably have been the 
ease had the condition been anticipated 
and the break avoided. Low cost of 
maintenance does not always indicate 
thorough or economical maintenance, 
for while it may be possible to run for 
months on abnormally low maintenance 
costs, the time will come when the ac- 
cumulation of deferred maintenance 
will produce a condition of affairs which 
will require excessive expenditures, if 
not for new apparatus, certainly for 
the overhaul and repair of the old. A 
log book should be used in connection 
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with the maintenance schedules, and in 


this log book should be carefully re- 


corded, in detail, the results of all in- 
spections, repairs, adjustments, ete. 
By the aid of this maintenance log and 
a careful adherence to the maintenace 
schedule, proper maintenance of every 
part of the plant will be assured and 
unexpected breakdowns practically 


avoided. 


+--+ ——___ 
Line Trouble Caused by Birds. 

Trouble caused on South African 
high-tension transmission lines by birds 
is even more common than flash-overs 
brought about by lightning, according 
to a paper which was read before the 
South African Institute of Electrical 
Engineers by C. W. R. Campbell. 

The part of Mr. Campbell’s paper re- 
lating to this phase of trouble on South 
African lines states that: ‘‘ With insu- 
lators the chief troubles experienced 
have been through flashing over caused 
by lightning, or by birds, and I fancy 
the bird trouble is the greater. I say 
this because of the numerous instances 
in which birds are found at the foot of 
the pole in question, with signs of 
burns. One of the most curious in- 
stances of this occurred a short while 
ago, a tremendous amount of pitting on 
40,000 and 10,000-volt lines taking place 
at one spot, and a small bird of the 
‘fink’ breed being found badly burnt 
underneath. As the stretch of the bird’s 
wings did not appear to be enough to 
cause any ground or short, I have been 
unable to make up my mind whether 
the bird caused the trouble or happened 
to be there when the flashing started. 
The number of birds, chiefly hawks, 
found beneath the lines is really aston- 
ishing. The curious part of this is that 
the bird is not always killed or even 
seriously injured, so that many trips 
on a line, or broken insulators, may be 
caused by birds, and yet no birds be 
found. This would be difficult to be- 


lieve, but I personally have seen three 
cases, and have heard of others. The. 


cases I have actually seen were of two 
pigeons and one hawk; in the case of 
the hawk the flash was seen and the 
bird dropped, but on picking him up he 
came very much to life. The pigeons I 
mention, after dropping down, imme- 
diately recovered and flew away with- 
out apparent injury. It is very neces- 
sary when designing a line in this coun- 
try to bear in mind the large hawks 
and owls. Kaffir cranes and wild ducks 
are also troublesome.”’ 
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ELECTRIC LIGHTING 


and 


ILLUMINATING ENGINEERING 


Discoloration of Metal Lamps. 
Every dealer in electrical goods is 
familiar with the made by the 
manufacturers of metal-filament lamps 
that the bulbs do not blacken during 


Be fí re 


claim 


use. these lamps were em- 
ployed to anything like the extent they 
are at present a few isolated cases of 
blackening were met with, the discolor- 
ation taking place within a compara- 
tively short time of the lamp being 
placed in service. Such blackening, 
however, was the exception rather than 
the rule. The faulty lamps were re- 
turned to the makers, who examined 
them to ascertain the cause of the trou- 
ble; methods of manufacture were im- 
proved, and the claim made was fully 
substantiated. 

This state of affairs has lately changed 
somewhat, and a number of users com- 
plain of ring-marking and general dis- 
coloration occurring in their lamps. It 
is unfortunate that grounds for such 
complaints exist, as it is not to the in- 
terests of any section of the industry 
(despite the views that may at one time 
have been held and expressed by many 
station engineers) that any dissatisfac- 
tion should be felt with regard to the 
new high-efficiency lamps by any users 
of electrical energy. 

Complaints are also heard that the 
filaments are more fragile than was for- 
merly the case, but this is certainly 
incorrect. It is possible that owing to 
the number of lamps which are turned 
out every day from the factories an 
almost infinitesimal proportion of lamps 
that should be rejected, eseape notice 
and pass into use, but the eause under- 
lying the complaint is the increasing 
carelessness of users. When the public 
was warned by everyone concerned that 
the lamps were fragile and could only 
be used vertically downwards, , they 
were treated with care. Now they are 
not only handled carelessly, but many 
are fixed in positions where they are 
exposed to a good deal of vibration. and 
it is cnly natural that the percentage of 
hreakages should be on the increase. It 


may be asserted without fear of contra- 
diction that the metal lamp of today is 
not only better made, but possesses a 
filament considerably stronger than did 
the lamp of two years ago. 

But no amount of careless handling, 
of vibration, or of rough usage can cause 
a lamp bulb to blacken. Such discol- 
oration can only be due to defective 
manufacture, broadly speaking; and it 
is only by exercising greater care in 
eliminating all traces of carbon from 
the filament, or by improving the meth- 
ods by which the filaments, joints, lead- 
ing-in wires, or supports are made that 
blackening can be prevented. 

Many electrical engineers and con- 
tractors hold the opinion that the black- 
ening is largely due to over-running. 
Every supply voltage varies during the 
day, but it 1s the usual custom to in- 
stall lamps suitable for a higher voltage 
than the circuit on which they are fixed, 
in order that such fluctuations of pres- 
sure shall not adversely affect the fila- 
ment. Moderate over-running does not 
in itself cause blackening. In support 
of this contention it may be mentioned 
that the writer has had two tungsten 
lamps in service since the beginning of 


1907. They are rated at 100 and 105 
volts, respectively. They were first 


wired in parallel on a 100-volt alter-, 
nating-current circuit and were in or- 
dinary domestic use for eighteen months. 
They were then removed and placed in 
series on a 220-volt direct-current serv- 
ice and are still in constant use. One 
certainly burns a little more brightly 
than the other, although it would re- 
quire a good eye to detect this; the ean- 
dlepower has not fallen off appreciably 
and the bulbs are free from discolora- 


tion of any kind, and are, in fact, as 


clear as on the day when the lamps 
came from the factory. It may be men- 
tioned that the initial consumption of 
the lamps was approximately 1.3 watts 
per candlepower. These lamps show, 
therefore, that neither lengthy burning 
nor over-running cause blackening and 
there is no doubt that the idea is merely 


a notion born of long experience with 
carbon-filament lamps. 

The discoloration found in the bulbs 
is frequently of a reddish-brown color. 
True blackening is of course met with 
occasionally and when it occurs it is 
almost always evenly distributed on the 
glass. The brown stains are streaky, 
running parallel with the filaments; the 
positions of the leading-in wires and 
supports are also generally shown by the 
stains on the glass. 

Evidently, therefore, there is more 
than one cause for the discoloration, and 
whilst blackening may occur in rare in- 
stances from some as yet unknown 
cause, it may be stated at once that it 
is usually due either to carbon remain- 
ing in the filament in the shape of a 
carbide of tungsten; or to the presence 
of some slightly volatile tungsten com- 
pound which has not been wholly elim- 
inated during manufacture. It is also 
due occasionally to the presence of car- 
bon in the leading-in wires or supports, 
or to some volatile constituent of these 
parts being driven out by the heat of 
the filament. 

It is common knowledge that in the 
majority of cases tungsten filaments are 
not wire in the true sense of the word, 
but are built-up, so to speak, from par- 
ticles of the metal joined together in 
a more or less homogeneous mass by the 
influence of heat. To cause the particles 
to cohere in the first place they are com- 
bined with an agglutinant which gen- 
erally contains carbon, although many 
makers have been conducting experi- 
ments with binders which are free from 
that element. The heating to which the 
filaments are subjected after they are 
squirted not only sinters the particles 
of metal together, but also drives off to 
some extent the carbon, which is after- 
wards, or during the preliminary heat- 
ing, as the case may be, subjected to an 
attack from some gas, which at the same 
time reduces the tungsten powder, 
which is usually a compound of the met- 
al, to the true metallie form. 

The earliest method of carrying out 
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this removal of carbon was by raising 
the squirted filament to a white heat in 
an atmosphere of hydrogen containing 
steam. The carbon was thus changed 
to carbonic oxide or carbon dioxide 
while the metal was prevented from 
oxidizing by the hydrogen. It was 
found, however, to be most difficult to 
prevent the filament oxidizing to some 
extent and it was almost impossible to 
eliminate the whole of the carbon. The 
employment of a comparatively high 
temperature, together with an excess of 
hydrogen, did not prevent the trouble 
occurring. The moment the whole of 
the carbon contained in the outer skin 
of the filament had combined with the 
oxygen in the steam, the gas began to 
attack the metal itself! Many experi- 
ments were then tried with nitrous ox- 
ide, dry air, or some other volatile oxy- 
gen compound in place of the steam, 
every trace of moisture being removed. 
from the vessel in which the filament 
was being treated. In order to insure 
that no water vapor passed in, the re- 
ducing and decarbonizing gases were 
first driven through some substance 
such as phosphorus pentoxide, concen- 
trated sulphuric acid, or chloride of lime. 

Another method which was tried with 
some measure of success was to replace 
the oxidizing gases by others which 
would not act by oxidizing the carbon, 
but in another manner altogether. The 
gases used contained nitrogen, either in 
the form of a mixture with a large pro- 
portion of hydrogen, or as gaseous am- 
monia. The effect was that the carbon 
was removed in the form of cyanogen, or 
hydroeyanic acid. There was no danger 
of oxidizing the filament, and the pro- 
cess allowed a greater freedom in work- 
ing. 

The employment of binding materials 
into which carbon does not enter in any 
way has already been mentioned. A 
substance of this nature which may be 
specifically mentioned as having been 
the subject of exhaustive experiment 
and from which some most satisfactory 
results have been obtained is zirconium 
oxalate. This is prepąred by precipita- 
tion from a solution of zirconium ni- 
trate heated to a certain temperature 
with ammonium oxalate. The cffect of 
this is to throw down a gelatinous pre- 
cipitate resembling starch paste with a 
smooth and even consistency. It may 
be mentioned that there is little or no 
difficulty in obtaining perfectly pure 
zirconium oxalate by this process. 
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The method adopted by Dr. Holle- 
freund for decarbonizing filaments is 
one of the most successful in commer- 
cial use that have been introduced. In 
this the removal of the carbon is effect- 
ed by means of gases containing nitro- 
gen, which are produced by heating, in 
a vacuum, hydrogen and nitrogen con- 
taining phosphorus compounds, or 
their oxygen und sulphuric compounds. 
Amongst these compounds may be men- 
tioned specifically phosphoric amidoam- 
ide and phosphine. In describing the 
process Dr. Hollefreund has stated that 
in the manufacture of incandescent 
lamps it is essential that the finished fila- 
ment should be entirely free from car- 
bon for the reason that ‘‘if even a small 
amount of carbon be contained in fila- 
ments it interferes very prejudicially 
with the strength and _ serviceableness 
thereof. It is difficult to work on a com- 
mercial scale most of the processes 
hitherto proposed for the purpose of 
obtaining filaments free from carbon 
and they rarely allow of the carbon 
bemg entirely removed without the 
means for the purpose attacking the 
metal from which the filament is 
formed.”’ 

The date of this quotation is 1906, 
and it would appear evident that every 
lamp in which the filament contains any 
traces of carbon is certain to blacken 
eventually, and that unless the removal 
is carried out under test-room rather 
than factory conditions, the filament 
will be injured. The failure, commer- 
cially, to remove the whole of the car- 
bon is probably the cause of a fairly 
large percentage of the cases of black- 
ening with which one meets. 

One of the most fertile sources of dis- 
coloration is the metal, other than tung- 
sten or tantalum, as the case may be, 
that is contained in the bulb in the shape 
of filament supports or leading-in wires. 
This metal or metal compound frequent- 
ly contains gases or volatile compounds 
which are driven out by the tempera- 
ture to which the filament is raised. In 
eases where the markings on the glass 
show the outlines of either the supports 
or the connections they are most prob- 
ably due to the above cause. 

The third principal cause of black- 
ening that need be mentioned is the ac- 
cidental presence of some volatile tung- 
sten compound remaining in a free state 
in the filament after it has been heated 
finally with a view to sintering the 
particles together. Special pains are 
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taken by lamp makers, all of whom rec- 
ognize the importance of the point, to 
insure that no such compound remains 
in the filament after it is ready for seal- 
ing into the bulb. At one time it was 
doubted by many that such volatile com- 
pounds could exist after the filament had 
been subjected to high temperature, but 
there is no doubt on the point. 

The subject of the discoloration dur- 
ing the life of metal lamps is interest- 
ing and wide, and should at any time 
the history of the early attempts to make 
a commercially successful metal lamp 
be written, the chapter dealing with the 
methods tried for the purpose of pre- 
venting blackening will be one of the 
longest and most fascinating. 

— eoo 
Chicago Section, Illuminating Engineer- 
ing Society. 

The Chicago Section of the Iluminat- 
ing Engineering Society met on the 
evening of May 18 in the new Peoples 
Gas Building, Michigan Boulevard and 
Adams Street, Chicago. The members 
first availed themselves of the oppor- 
tunity to inspect the building and its 
gas lighting equipment. At 8:30 p. m. 
the meeting was opened in the magni- 
ficent office on the main floor, the at- 
tendance being nearly 100. 

Charles A. Luther, illuminating en- 
gineer of the Peoples Gas Light & 
Coke Company, read a paper entitled 
‘‘The Illumination of the Peoples Gas 
Building,” in which he described the 
many distinctive features of the gas 


lighting equipment. 

The Peoples Gas Building is a handsome 
office building. twenty-one stories high and 
171 by 196 feet in ground area, with a cen- 
tral court 60 by 70 feet. It was constructed 
for the local gas company, which occupies 
four entire floors and parts of four others, 
as well as the two basements for jts various 
offices. The rest of the office space is 
leased to tenants. These have the option 
of having their rooms lighted either by gas, 
electric or combination fixtures. All of the 
gas company’s Offices and all the corridors, 
stairways, etc., as well as the outside of 
the building, are illuminated by gas. All 
of the gas fixtures are of original design. 
Those on the first two floors and in some 
of the company’s executive offices are of 
solid bronze, weighing as high as 500 pounds 
apiece in some types; in keeping with the 
lavish architectural design, in which rich 
marbles are profusely employed, the prom- 
inent fixtures are of highly ornate design 
and are chiefly hand-finished. 

For lighting the exterior twenty high- 
pressure gas units are mounted between the 
columns at the second floor line. The spaces 
around the skylight in the main office are 
lighted by twenty-four pendent high-pressure 
units, each suspended by four hangers and 
provided with a single-inverted mantle. Two 
motor-driven booster sets raise the gas 
pressure from that of the city mains, three 
and one-half ounces to two pounds per 
square inch for the forty-four lamps on the 
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high-pressure system. In the center of the 
main office are ten upright bronze stand- 
ards, each equipped with three upright man- 
tles. There are also a large number of 
bronze three-light brackets with inverted 
mantles, and inverted-mantle bronze pend- - 
ent lamps on the first and second floors. 
The upper corridors are lighted by enameled 
fixtures with inverted mantles. 


The offices are generally lighted by semi- 
indirect units with three upright-mantle 
burners partly concealed by a hemispherical 
art-glass dome. Throughout the rooms and 
corridors of the building the lighting is 
quite uniform and abundant. The illumina- 
tion of the main floor is very attractive. 
For operating all the ceiling fixtures or those 
more or less inaccessible, a double-tube 
pneumatic system is employed which opens 
or closes the gas cocks, a small pilot light 
being left burning all the time. 


In reply to various questions, Mr. 
Luther said that it requires about one 
and one-half minues for the thermostat 
and heater of the high-pressure lamps 
to bring them up to full incandescence 
after they are turned on. The booster 
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inees for officers of the Section to be 
elected at the next meeting, which will 
be held June 15. W. D. Bradley, of the 


American Luxfer Prism Company, will 


present a paper on ‘‘Natural Daylight 
Illumination’’ at this concluding meet- 


ing of the season. 
———_—__.-e-———__——___ 


Use of a Line Choke Coil to Raise the 
Candlepower of Flaming Arcs. 

An English company manufacturing 
flaming arc lamps has pointed out that 
the use of a choke coil instead of a 
non-inductive resistance with alternat- 
ing-current flaming are lamps increases 
the light given out by the lamp at the 
same time it reduces the power con- 
sumption of the unit. Oscillograms 
show that the current curve at the be- 
ginning of each cycle of an alternating- 
current are lamp with series resistance 
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Statistics of Street Lighting. 

Conditions affecting the cost of both 
electric power and gas vary greatly 
from plant to plant and from city to 
city. Unit costs which are found in one 
installation are sometimes utterly in- 
applicable to another, even though the 
conditions appear to be somewhat simi- 
lar. Such differences apply to neigh- 
boring towns almost as forcibly as to 
different countries, and the statistics 
of cost for street lighting by gas and 
electricity given in the accompanying 
table will prove almost as valuable as 
though obtained in towns in this coun- 
try. 

The figures given in the table have 
been gathered from thirty-one English 
towns and boroughs, and apply to the 
year 1910. They were compiled by H. 
Tomlinson-Lee, chief electrical engi- 


ANALYSIS OF CANDLEPOWER AND COST IN THIRTY-ONE TOWNS AND BOROUGHS. 


Cost 
Number of Lamp-posts Candlepower Cost of Electri-|Cost of Gas per) Total per oe Total 
Miles of city per Annum, Annum, Cost | Candle- c Peile- Cost per 
Town Population| streets including including per power a Candle- 
` : power wer 
lighted Tacande Total ai enewaln, : aaea Mile per per we 
. epairs an epairs an per annum 
Arcs | scent. Gas Total | Electric) Gas Pi Attendance Attendance | aunnm (Elec- Gas) annum 
Electric mi tricity) a8) 
Cents Centa, | Cents 
Bournemouth 75000 104 157 — 2350 2507 160000 | 188000 3338 $12,400 $28 ,600 $393 7.7 15.2 11.8 
Blackpool 65000 70 272 775 2270 3317 190000 60000 3571 ,00 6,2 775 14.7 43.7 21.7 
Chelsea 73842 — — — 1646 1646 == 255000 — — 28 , 500 — — 11.2 m 
Camberwell 279566 132 — — 4555 4555 — 273180 2066 — 58 ,500 443 — 21.4 21.4 
Deptford 112000 50 — — 1899 1899 — 120810 | 2416 — 23 ,200 463 — 19.1 19.1 
Ealing 52000 53 72 817 870 1759 | 256850 52790 5815 21,800 95 596 8.5 19.0 10.3 
Eastbourne 51000 48 97 16 1400 1513 | 146300 | 700 4506 '8 22'600 675 6.7 32.3 | 15.0 
Finsbury 95289 37 — — 1861 1861 — 240000 | 6486 — 33 ,800 i 912 — 14.1 14.1 
Fulbam 165000 62 226 914 1025 2165 407550 41000 7235 38 ,400 18,000 972 9.4 43.7 13 F 
Gloucester 5000 45 175 10 1200 1385 100000 | 80000 | 4000 10,90 15,900 595 10.9 19.8 14.9 
Hammersmith 127413 57 254 521 902 1677 145300 44022 3321 27,400 14 ,800 736 18.8 33.5 22.3 
Hampstead 81942 62 136 1021 1501 2658 324480 — 5212b 26 , 700 24 ,600 i 825 8.3 — E 
Holborn 53937 26 — — 1924 1924 — 185000 | 7184 — 34 , 500 | 1340 — 18.6 18.6 
Harrogate 33000 60 1 700 1520 2221 38400 — = 3,650 6,300 — 9.5 == ae 
Islington . 334991 124 615 32 4125 4772 |1167936 | 190044 | 10951 74,000 63,750 1110 6.3 33.5 F 
Kingston 00 29 81 291 481 853 56900 29505 2929 4 11,500 710 16.6 39.0 24. 
Lambeth 301895 153 25 — 5155 5180 12500 | 298000 | 2029 — 63,100 413 — 21.2 20.4 
Lewisham 164899 132 — — 3305 3305 — 127835 968 — 38, 400 292 — 30.1 30.1 
Leyton 122000 66 98 1558 — 1656 273900 — 4119 42,000 — 631 15.4 = ee 
Paddington 152000 60 — — 4011 4011 = 245000 4083 — 56 ,500 943 — 23.1 23. 2 
Poplar 168822 62 342 571 895 1808 208892 35625 3912 44,000 12,800 910 21.0 36.0 23. 
Portsmouth 217986 137 420 486 1924 2830 728600 — 5318b 34 ,600 29 ,600 468 4.7 — z 
St. Marylebone 134000 62 87 3500 == 3587 405 — 6532 — — — = = 94 
St. Pancras. 235317 90 947 70 1623 2640 997500c) 97380c] 12165c 77,500 25,800 1148 7.8 26.6 91 
Southwark 206180 65 108 158 2368 2634 339800 | 333240 | 10354 17,550 38 ,800 940 5.2 11.6 . 
Surbiton 19000 26 — 2 681 683 — — — 3 11,200 423 — = 58 
Wandsworth 344900 208 5 = 6147 6152 5000c] 553230c| 2677c 1 88,3 424 2.5 16.0 lò, 
Westminster 183011 99 1080 183 2903 4166 — == — 118,000 63 ,500 1833 = E 10.3 
Woolwich 129000 78 153 263 1714 2130 285000 78000 4654 18,200 19,400 481 6.4 24.8 73 
Wood Green 51000 30 — — 1090 1090 = 86000 2838 — 14,800 487 a 17.2 8 
Wimbledon 58222 46 91 1136 — 1227 313500 |; — 6839 32,300 — 705 10.3 = 1 = 
Average..... a RT T A S NN | 45924 | | 738 | 10.05; 24.8 | 16! 


NOTES—(a) Exclusive of Hampstead and Portsmouth. 


blowers for the high-pressure are kept 
continually in operation. The pilot 
lights consume but little gas and are 
very seldom blown out. 

Those taking part in the discussion 
were Albert Scheible, G. C. Keech and 
W. E. Barrows. The general feeling 
among those in attendance was that the 
gas-lighting installation was unique not 
only for its size, artistic appearance and 
good illumination, but as showing what 
may be achieved by the gas-lighting 
fraternity. a 

A nominating committee, consisting 
of G. C. Keech, J. R. Cravath, O. R. 
Hogue, F. A. Vaughn and C. A. Luther, 
was appointed to present a list of nom- 


(b)— Electric only; gas not given. 


is flattened and distorted. When a 
choke coil is used instead of the re- 
sistance, the current lags behind the 
pressure so that the latter has risen 
to a considerable value before the cur- 
rent wave sets in; consequently the cur- 
rent rises to full value much more rap- 
idly than it does when it 1s more nearly 
in phase with the pressure. The bright 
period in each eyele is, therefore, 
lengthened compared to the dark pe- 
riod, and this produces a higher net 
candlepower. When tested on a circuit 
having a sine electromotive-force wave, 
the combined increase in eandlepower 
and decrease in power consumption 
amounted to thirty-six per cent. 


neer of the Borough of Wimbledon, 
and published in The Electrical Engi- 
neer. 

This comparison of cost between 
gas and electric lighting is on the basis 
of candlepower per annum, so that the 
relative cost is shown for equal illumi- 
nation. Figures are lacking for cer- 
tain of the towns considered, but the 
average of the figures available show 
that lighting by gas causes more than 
double the expense of lighting by elec- 
tric current; in fact, the cost is nearly 
2.0 times as great. The advantage 08 
the side of electric lighting applies al- 
most equally to the use of are or incaD- 
descent lamps. 


(c)—Candlepower estimated. cpa 
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Cheap Lighting in Stockholm, 
Sweden. 


As another step towards the popular- 
ization of electricity the city of Stock- 
holm, Sweden, is taking steps toward 
doing away with meters for customers 
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corresponds with the above-mentioned 
three lamps), and $0.54 per year for the 
regulator or limitator. It will, how- 


ever, also be possible to have only one 
lamp, which will cost $2.95 per year and 
the $0.54 for the regulator. 


The plan 


FIG. 1.—ILLUMINATION OF FIFTH AVENUE, NEW _ YORK, LOOKING NORTH FROM 
l FORTY-THIRD STREET. 


FIG. 2—BOULEVARD LIGHTING IN SEVENTH AVENUE, HARLEM, NEW YORK CITY. 


with a maximum of three simultaneous- 
ly-lighted metal-wire lamps of twenty- 
five candlepower each, and substituting 
a current-regulator or flickerer. 

The charge, independent of the time 
the lamps are lighted, will be fixed at 
$8.85 per annum per 100 watts (which 


also admits of more than three lamps 
being installed, but only three can be 
lighted simultaneously, for if a greater 
number of lamps is turned on, the lim- 
itator comes into action and interrupts 
their use. This scheme gives very 
cheap lighting for small customers. 
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STREET-LIGHTING EQUIPMENT IN 
NEW YORK CITY. 


BY H. THURSTON OWENS. 


The large and growing interest in™ 
the subject of street lighting has re- 
ceived its due share of attention in the 
metropolis, although the methods have 
been along the lines of a general im- 
provement rather than any radical de- 
partures. The fixtures generally used 
have for many years held a place quite 
distinctive owing both to their appear- 
ance and to the care taken of them. 

NUMBER, TYPE AND COST OF PUBLIC 

LAMPS. 
The greater city has a population of 


FIG. 3.—BISHOP'S-CROOK TYPE OF LAMP. 
POST. 


nearly five millions, an area of 207 
square miles and some 3,000 miles of 
highways. The number of public lamps 
has been continually increased, total- 
ing 75,800 at the present time. 

These lamps are divided into the fol- 
lowing types: gas, about 44,500; naph- 
tha, 1,800; arc, 17,000; incandescent, 
12,500. In addition to the above there 
are approximately 500 are and 600 in- 
candescent lamps on the bridges which 


are supplied at flat rates. 


The gas and naphtha lamps are all 
of the upright-mantle type, giving & 
nominal sixty candlepower, the cost, 1n- 
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cluding all repairs and painting, rang- 
ing from $23 to $28 per annum. The 
. city owns and supplies the posts for 
gas and some of the electric incandes- 
cents, the cost of the latter ranging 
from $26.50 to $29, including repairs 
and painting. The majority of the in- 
candescent lamps are either sixty-nine 
to eighty-one-watt series or seventy- 
eight to ninety-two-watt multiple 
lamps. 
The are lamps are all of the inclosed 
type with the exception of twenty flame 
lamps. The inclosed-are lamps use 450 


watts each and cost from $95 to $100 
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Seventh Avenue, Harlem, where single 
lamps, also equipped with diffusing 
globes, are placed three to the block. 
These lamps are disposed as follows: 
two at the curb on diagonally opposite 
corners and one in the. center of the 
grass plot dividing the two roadways of 
the boulevard. The former lamp-posts 
have long bracket arms similar to those 
af Figs. + and 5, placing the lamps well 
beyond the trees; the center posts are 
of what is known as the ‘‘lyre’’ type. 
The posts used in these installations 
have been illustrated in previous issues 
of the ELECTRICAL Review anp WEsT- 
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panies offered the city a considerable 
reduction if the number of are lamps 
Were increased, and this was accepted 
with the result that the lighting on a 
number of prominent thoroughfares 
was greatly improved. 

Two night views of Broadway and 
its surroundings, Figs. 7 and 8, taken 
from the Times Building, Forty-second 
Street and Broadway, show in a strik- 
ing way the effect of the regular night 
lighting upon the appearance of the 
heart of the city. 

BROOKLYN FIXTURES. 
Two types of arc fixtures are used 


FIG. 1—TYPICAL LONG-ARM ARC POST JIN 
BROOKLYN, 


each per annum. The flame lamps are 
used in pairs, costing $320 annually 
per pair. 

TYPES OF ELECTRIC FIXTURES IN MAN- 

HATTAN. 

Probably the most noteworthy fea- 
tures of the public lighting installation 
is the handsome and permanent type of 
fixtures which are used, there being 
over 10,000 all-iron electrie posts. This 
feature is, of course, more important 
by day than at night. A lighting fea- 
ture of note is the large number of 
streets where diffusing globes are used. 

One of the latter streets is shown in 
Fig. 1, which is a view in Fifth Ave- 


nue, where twin ares are placed three 


to the block, about ninety feet apart, 
for a distance of two and one-half 
miles. Fig. 2 shows a night view in 


FIG. 5.—SHORT-ARM POST NEAR SLOCUM 
MONUMENT, BROOKLYN. 


ERN ELECTRICIAN, particularly the issue 
of January 1, 1910. 

The same equipment shown on 
Seventh Avenue is used on Broadway 
and these two thoroughfares aggregate 
over seven miles of brilliantly lighted 
highway. The three installations re- 
ferred to have been placed in service 
in less than three vears. 

The type of are post adopted by the 
New York Edison Company for gen- 
eral lighting, particularly where traffic 
is heavy, is known as the ‘‘bishop’s 
erook,’’ the crook being shown on the 
post in Fig. 3. This has a cast-iron base 
and a wrought-iron tubular shaft. The 
center posts in Fig. 2 are similar except 
that they have a lyre top. 

During the past year both the New 
York and the Brooklyn Edison com- 


FIG. 6.—-ORNAMENTAL LAMP-POSTS NEAR 


SLOCUM MONUMENT. 


by the Edison Electric [Illuminating 
Company of Brooklyn. These are 
shown in Figs. 4 and 5, as provided 
with a long and short arm. As in the 
ease of those in Manhattan, the lamps 
are direct-current multiple, 450-watt 
ares. The switch is placed inside a 
door in the base. There are also a large 
number of special fixtures of handsome 
design in use throughout Brooklyn at 
monuments, squares, bridges, ete. One 
design is shown in Fig. 6, which shows 
in more detail the ornamental post seen 
near the Slocum monument in Fig. 5. 
Another type of special lighting equip- 
ment is emploved on each side of the 
steps leading to the residence of Mayor 
Gaynor. The custom of placing lamps 
before the home of the chief magistrate 
has been one of long standing in New 
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York City, probably the oldest of these 
lamps having been erected in 1846. 
MERCHANTS’ LIGHTING. 

The system of merchants’ lighting 
has received but scant attention in New 
York, although a few installations are 
now in operation in Brooklyn, one be- 
ing shown in Fig. 9. Plans are now 
under way to extend this system rap- 
idly in this borough during the coming 
year. Thé city requires that these lamps 
shall be at least ten and one-half feet 
above the pavement and that one lamp 
in each cluster shall burn for the full 
city schedule of 3,950 hours. 

EQUIPMENT. 

The details covering the various 
equipments used in New York public 
outdoor lighting are given in the ac- 
companying table, which gives the num- 
ber of lamps and posts of different 
classes. The practice of using series 
lamps for street lighting, which is quite 
general throughout the country, is used 
only in the outlying portions of the city. 
Practically all of the lamps supported 
on iron posts are supplied from under- 
ground circuits with low-tension cur- 
rent, about half of the arc lamps being 
so connected. Two important excep- 
tions are the installations made during 
the past year upon the Grand Boule- 
vard and Concourse in the Borough of 
The Bronx, and that made a number 
of years ago upon the Ocean Parkway 
leading to Coney Island in’ Brooklyn, 
where series underground service is 
used. In a few cases the city has sup- 
plied the fixtures and here a reduction 
of $5.00 per annum is made by the 
lighting company. Where the city sup- 
plies posts, lamps, wiring, and conduits 
the reduction amounts to $10 per an- 
num. 

The tungsten lamps used for highway 


are used for park and boulevard light- 
ing and have displaced naphtha man- 
tle lamps in most of the larger parks. 
The major portion of the under- 
ground all-iron equipment is to be 
found in the old city of New York, the 
Borough of Manhattan, where more 
brains and money have been used in 
planning and perfecting the public 
lighting than in any similar area in this 
country and perhaps in any other. 
a 
Electric Lighting in the Society Islands 
An American consul has reported the 
following interesting 


note regarding 
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tract was to wire the permanent resi- 
dence of the governor general, which 
proved so satisfactory that he was em- 
ployed to illuminate Papeete. The 
streets had always been poorly lighted 
with dim lamps at great intervals, and 
as the new contract provided for suffi- 
cient lights to enable one to see the 
time, by a watch, at any point on the 
street, the realization of this plan was 
indeed an innovation. The natives 
stand and gaze at these wonderful new 
lights by.the hour, and many long voy- 
ages are made by the curious inhabi- 
tants of neighboring islands just to 


FIG. 9.—TUNGSTEN CLUSTERS 1N 


the installation of electric lights at Pa- 
peete in the Society Islands: 

C. A. F. Ducerron, an American, has 
just installed an electric light plant in 
Papeete with a capacity of 3,000 twen- 
ty-eandlepower lamps. He also has in 


FLATBUSH AVENUE, BROOKLYN. 


have a look at the brilliant city. At 
every street crossing there is one 100- 
eandlepower light, and at all other nec- 
essary places forty-candlepower lights 
have been used. The current is turned 
on thirty minutes after sunset, as there 


TYPE AND EQUIPMENT OF ELECTRIC LAMPS IN NEW YORK CITY. 


December 31, 1910. 


ARC LAMPS 


oe | Eee Circuit Company Fixtures) City Fixtures Acca | le 

ete | path AE | "* ground} head Posts ' Posts ets Posts | Posts ets | 0 | > 5 | PRES De 

NM eM ea Toe ese ee eee Me ae at a? hes = 
Manhattan . 509 | 4955 45 B464 | 45 5354 | SI s 12. | 248 | 2022 59 
The Bronx... 2694 230 | 2493 183 2477 8 55 | 12 | - 1783 
rooklyn 79 | 2659 880 | 2322 | 2577 | 3354 2320 356% 2 20 |! 15 60 553 5 
Queens. 3 2158 31° 2158 2156 2? 3l 24. 3768 
Richmond. . __ 762 762 762 3881 
Total . 639 | 7614 8539 2322 S302 SNT2TNH3ONDBS BUC 344 2575 9496 


| 


lighting are of the series type equipped 
with reflectors and attached by means 
of brackets to the wooden poles carry- 
ing the transmission lines, the standard 
height being fifteen feet above the 
roadway. These lamps with iron posts 
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operation seventy-four telephones on 
the island of Tahiti, and a wireless- 
telegraph station by which news may 
be received from or conveyed to vessels 
180 miles from port. 

Mr. Dueerron’s first lighting eon- 


INCANDESCENT LAMPS 


Circuit ' Company Fixtures City Fixtures 
Under; Over- | Wood | Iron jBrack-| Wood | Iron jk Preek- 
ground) head | Posta | Posts | ets | Posts | Posts ow 
ee ee ee A O La ee 

2270 59 3 93 59 ' 2070 | 98 6 
© 144 | 1781 1777 6 1 4 a 
585 59 69 583 2 
24 | 3768 | 3768 24 
3881 | 3881 
ipa | SS | | errr 
2803 9558 | 9495 | 100 | B 


is no twilight there. At 11 o’clock the 
100-candlepower lamps are replaced by 
those of forty-candlepower, and these 
burn all night. 

The power station consists of four 
dynamos—two of thirty kilowatts, one 
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of ten kilowatts, and one of five kilo- 
watts. The entire plant, steel poles, and 
all the fixtures employed were supplied 


by American firms. 
eet 


Annual Meeting of the Philadelphia 
Electric Company Section. 

The annual meeting.of the Philadel- 
phia Electric Company Section of the 
National Electric Light Association was 
held on May 15. The entire time of the 
meeting was taken up in the election of 
officers for the coming season and the 
chairman’s annual report. 

This report consisted of a review o! 
the work of the past season and a sur:- 
mary of the reports of the various ecm- 
mittees. 

The secretary’s report mentioned 
that the Section meetings are strictly 
business meetings, the social feature be- 
ing avoided, and recommended that 
greater benefit could be obtained by 
the individual members and more credit 
by the Section if such practice were 
continued. 

The membership of the section has 
increased in the past season 87 per cent, 
which is a most excellent showing when 
it is considered that no inducements 
outside of the educational features are 
offered to members. This increase -s 
due to the energetic work of the Sub- 
Committee on Membership. 

The Committee on Departmental 
Branches reported that three branches 
had been formed during the past sea- 
son, namely, Meter, Accounting, and 
Commercial Branches, all of which are 
in a flourishing condition, and holding 
regular monthly meetings. The papers 
presented at the meetings of the 
branches are devoted to their particular 
lines of work, which naturally makes 
the papers of vital interest to all in at- 
tendance. This permits the meetings 
of the local section to be devoted to 
general topics, which are selected so 
as to be of interest to the company at 
large. 

The following officers were elected to 
serve for the ensuing year: chairman, 
Thomas Sproule; vice-chairman, R. B. 
MacCreery; secretary, B. Frank Day; 
executive committee (two-year term), 
J. T. Maxwell, J. D. Israel, C. J. Rus- 
sell, Jos. B. Seaman; (one-year term), 
George Ross Green, P. H. Bartlett, A. 
H. Manwaring, A. R. Granger. The 
treasurer and three members of the ex- 
ecutive committee are to be appointed 
by the president of the Philadelphia 
Electric Company, 
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LETTERS TO THE EDITOR. 


Selective Radiation from Tantalum. 
To the Editor: 

In the abstract of the paper for the 
Physical Society on ‘‘A New Determi- 
nation of the Selective Radiation from 
Tantalum,’’ as printed in the ELECTRICAL 
Review AND WESTERN ELECTRICIAN for 
April 29, a slight error has been called 
to my attention. In the sixth column 
on page 843 the results on the ratio of 
luminous efficiency of tantalum to car- 
bon are given to within one decimal 
place, whereas in the original table the 
figure in the second decimal place was 
given as a subscript. It modifies the 
conclusion somewhat to have this sec- 
ond figure omitted. For example, at 
approximate black-body temperature of 
1,780 degrees, by omitting the second 
decimal figure, which was a 7, the lumi- 


nous efficiency of tantalum appears to 


be the same as that of carbon, whereas 
according to our original measurements 
we found it to be different by ten per 
cent. Similarly, by omitting the sec- 
ond decimal figure at the other two 
temperatures the present results are ap- 
parently different from the older re- 
sults, whereas to within the accuracy 
of the measurement they agree quite 
well. The second place was placed as 
a subscript because we could not be 
sure that it was correct to within +1. 

May I ask that you publish the table 
again corrected, since the corrections 
are necessary in justification of the 
conclusions which I stated in the pa- 
per? Epw. P. Hype. 

Cleveland, O., May 17, 1911. 

[The table referred to is reproduced 


herewith.—Eb. | 


Approximate Black-body 
Temperature Centigrade. Carbon. 


| Sed | es nee ene res ee EE 0.373 0.481 
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Gas and Electric Street Lighting. 
To the Editor: 

The valuable historical articles on 
street lighting have a flavor of an- 
tiquity which is interesting and amus- 
ing, but why should some of the anec- 
dotes be quoted as having a place in 
the history of today? In your issue 
dated May 13 your contributor states 
that ‘‘when four or more mantles, each 
of 200 or 300 nominal candlepower, are 
grouped together a * * the ad- 
voeates of gas will tell you that there 
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is practically no limit to the size of the 
lighting unit obtainable with gas.’’ 

Under ordinary pressure (three 
inches of water) using’ five mantles 
over 600 actual mean lower-hemispher- 
ical candlepower can be obtained with 
fifteen cubic feet of gas. Under high 
pressure (5.6 inches of water) using 
three mantles, over 4,500 mean lower- 
hemispherical candlepower can be ob- 
tained with eighty-five feet of gas. The 
grouping of mantles shows a gain in- 
stead of a loss as the larger quantity 
of gas consumed keeps the lamps hotter 
and therefore the regenerative effect is 
greater, thus increasing the efficiency 
to a greater extent than the loss occa- 
sioned by the interference of the man- 
tles. 

The mud-slinging contention as to 
depreciation can easily be overcome if 
contracts were let for so much actual 
measured candlepower instead of so 
much nominal candlepower or so many 
kilowatts of current. The recent con- 
tract for lighting Westminster, Lon- 
don, where gas displaces electricity, 
was let on this basis. 

The advantage of electricity in that 
it can be controlled from the central 
station and the lamps lighted and ex- 
tinguished on time is another back 
number. 

In a large number of progressive 
American cities it has been found good 
practice to use the multiple system in 
all congested districts, and the number 
of lamp-lighters (switch-throwers) is 
increasing rather than diminishing. 

The statement that ‘‘even in Eng- 
land, the gas lamps are being steadily 
crowded out,’’ is one which would car- 
ry more weight were the statistics 


SELECTIVE RADIATION FROM TANTALUM. 
Measured Luminous 
Efficiences in ; 


Lumens per Watt. 
Tantalum. Carbon. Tantalum. 


Corrected Luminous Ratio of the Luminous 
Efficiencies in Efficiency of Tanta- 

Lumens per Watt. lum to that of Carbon. 
Present. Previous. 
Results. Results. 


0.419 0.519 1.24 1.3 
1.59 1.82 1.14 1.15 
3.52 3.76 1.07 1.1 


given to show that this were the case. 
The facts might be stated in a truer 
light had he said that the time of the 
technical societies in England was be- 
ing taken up by cohorts of vociferous 
votaries of a certain ‘‘system of illumi- 
nation’ who crowded out the gas 
speakers, just as we have witnessed in 
this country in the past few years. 
Notwithstanding these facts the gas 
business in both countries is flourish- 
ing as never before. ENGINEER. 
New York, N. Y., May 16, 1911. 
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HARD-DRAWN COPPER WIRE. 


RY THOMAS B. DOOLITTLE. 


In the fall of 1877, while acting as 
an agent for the Bell Telephone Com- 
pany, I received an order from the 
Ansonia Brass & Copper Company to 
connect its office and mills by tele- 
phone. Samuel Cotter was the general 
superintendent of the mills. To him I 
addressed myself, stating that I wished 
to build those lines of copper wire and 
to have the wire drawn under my own 
direction. I well remember his reply: 
“You can build them: of gold if you 
want to.’’ Thereupon he accompanied 
me to the wire mill, where he instruct- 
ed the superintendent to detail a man 
to do whatever I required. 

The problem (if it could be solved 
at all was to draw a rod of a given size 
(or number) down to a wire of given 
size (or number) without annealing, 
and in this way to produce a wire with 
the proper tensile strength and ductil- 
ity. A rod of Lake Superior copper 
was procured and the experiment be- 
gan. After repeated trials with rods 
of different sizes and by the use of 
many ‘‘holes’’ or dies, in order not to 
crystallize or granulate the metal by 
too much strain, the desired result 
was accomplished, but not until after 
many trials in which we found the 
finished product either too brittle or 
too soft. 

It is an interesting fact that draw- 
ing the wire eleven numbers produced 
the result then, and today the hard- 
drawn copper for line purposes is re- 
ferred to by the manufacturer as 
‘eleven numbers hard.’’ Although 
the product is known to the trade as 
hard-drawn eopper and prop- 
erly so known, as the name indicates 
its property of hardness and the meth- 
od of manufacture, the name has no 
contra term, soft-drawn eop- 
per would be a misnomer. The very 
process of drawing eliminates the 
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quality of softness and makes it hard. 
Previous to the introduction of hard- 


drawn copper wire much thought 
and large sums of money had been ex- 
pended to get the benefit of the su- 
perior conductivity of copper for elec- 
tric line conductors. The first re- 
corded employment of copper wire as 
a line conductor was its use by Pro- 
fessor Morse in his experimental line 
between Baltimore and Washington. 


The ordinary market wire was used, 


but for the reason that it would not 
sustain its own weight it was aban- 
doned and iron wire was substituted. 

The next on record was strung by 
the Western Union Telegraph Company 
in New Jersey. In this case also the 
ordinary copper wire was used. This 
proved unsatisfactory and was taken 
down. An attempt was made to in- 
crease the tensile strength by doubling 
and twisting it. This was done and 
the wire was put up again. It was 
still unsatisfactory and was again 
taken down. This information I had 
from one who was employed upon the 
work. 

In another experiment steel wire was 
used with a copper ribbon wound spir- 
ally about it. In another case the cop- 
per ribbon was folded longitudinally 
about the steel wire. In another the 
copper was electroplated on the steel 
wire. This latter was adopted by the 
American Rapid Telegraph Company 
on all of its lines and was mannfac- 
tured by Wallace & Sons in Ansonia, 
Conn. 

This went the way of all the others 
for the reason that a chemical action 
was set up between the steel and cop- 
per which destroyed the steel. There 
were many other and equally futile 
attempts along the same line. It is to 
be admitted that the advent of the 
telephone created a great demand for 
electric conductors of high eonduetiv- 
ity, but it is unaccountable, when we 
consider the amount of money that had 
previously been expended and the 
amount of work that engineers and 
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inventors had given to the subject, 
that it had occurred to no one to avail 
themselves of the simplest possible 
thing—hard-drawn copper wire, un- 
less, metaphorically speaking, there 
was no sailor present to suggest ‘’ wet- 
ting the rope.’’ 

The work of connecting the several 
mills, offices, and residences of the offi- 
cials of the brass company was car- 
ried on to completion, all lines being 
of hard-drawn copper. A switchboard 
was placed in the office of the brass 
mill and placed in charge of Charles 
A. Cotter, son of the general superin- 
tendent. This was, undoubtedly, the 
first private-branch exchange in the 
world. 

One circuit was connected to the 
freight house of the Derby & New 
Haven Railroad, which could be and 
was, occasionally connected through 
to New Haven. This exchange was 
discontinued on the complaint of the 
Connecticut Telephone Company on the 
ground that it was a telephone ex- 
change and that it, the Connecticut 
company, held exclusive rights for ex- 
change purposes in the territory. A 
portion of the wires in the Bridgeport 
exchange were of hard-drawn copper 
and these continued in service for 
seventeen years, or until they were 
displaced by underground cable. 

The wire showed no deterioration. I 
had the greatest difficulty in trying to 
introduce this wire. I urged it upon 
several companies, including the West- 
ern Union Telegraph Company. At 
last I secured the promise of a com- 
pany to make tests of it, provided the 
wire could be furnished at the cost of 
iron. I made the proposition to the 
Antosia Company without success. One 
day I met Col. Fred Mason, president 
of the Bridgeport Brass Company, who 
said to me: 

‘‘ Doolittle, there should be some- 
thing in the telephone field that would 
interest us.” 

‘‘There is,’’ I replied, ‘‘hut vou wire 
reople have no sand.” 
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“What do you mean?” said he. 

“You will not do what I ask,” I re- 
plied. : 

‘Now wait; I will do anything you 
ask,” he said. ‘‘Now, go ahead.’’ 

I explained that I wished him to 
furnish a given amount of hard-drawn 
copper wire at the price of iron, pound 


for pound. 
“I will do it,” he said. ‘‘Send in 


your order.”’ 

I immediately went to the manager 
of the telephone company and made 
arrangements for him to send in his 
order. I went on a long business trip 
and when I returned was informed 
that the wire had been strung. I went 
to the place to see it and make a test 
and found, much to my surprise and 
disgust, that they had strung common 
market wire, cotton covered. They 
said in explanation that, it being an 
experiment, they had ordered cotton 
covered wire so that, if it proved a 
failure, it could be taken down and 
used for inside wiring. Of course it 
proved a failure. The first rain soaked 
the cotton and the whole line sagged. 

In another case I had almost per- 
suaded the management of a company 
to string a metallic circuit of copper 
wire between two important cities, but 
at last they weakened and, instead of 
that, they strung a number four iron 
with a ground circuit. The unusual 
size and conductivity of this wire only 
served to increase the induction to a 
point where it was almost impossible 
to talk over it. The fact that the hard- 
drawn copper wire had been in suc- 
cessful use for about five years ap- 
peared to have no weight. 

The objections to hard-drawn cop- 
per, without any investigation what- 
soever, were of many kinds. That it 
was too costly; that it would stretch 
and sag; that it would not stand ex- 
posure to the elements; that the struc- 


ture of the metal was impaired by the . 


process of drawing; that the conduc- 
tivity was reduced to a point where it 
would be little, if any, better than iron; 
that it would be stolen, ete. The most 
amusing objection was that it would 
expand from heat of the sun, and not 
contract to normal when cool. Some 
one said that if this was the case, it 


was foolish to draw the wire, for it 


would only be necessary to lay a rod 
of copper wire out into the sun. Then 
with a few hot days and cool nights 


it would draw itself. 
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William Wallace went to the trouble 

to refute the latter objection by sus- 
pending 200 feet. He then placed a 
graduated scale midway between the 
two supports and turned on an electric 
current. This heated the wire and the 
expansion caused it to drop down the 
scale. The wire was then allowed to 
cool, when it gradually returned ex- 
actly to its original position on the 
scale. 
Finally, the subject was brought to 
the attention of Theodore N. Vail, then 
general manager of the American Bell 
Telephone Company. He, with his 
usual comprehensive grasp of things, 
authorized me to build a metallic cir- 
cuit of hard-drawn copper wire be- 
tween New York and Boston. When 
Mr. Vail inquired of me regarding the 
manufacture of the wire, I related to 
him the experience of Colonel Fred 
Mason of the Bridgeport Brass Com- 
pany, and explained to him that his 
company was loser some hundreds of 
dollars, and that it would be only fair 
to give them the contract. 

Mr. Vail asked me to send for Colo- 
nel Mason, which I did, and a contract 
was made with him, specifying that 
the wire should be drawn under my 
personal supervision. The wires were 
strung on the poles of intervening com- 
panies between New York and Boston 
as far as their lines extended, the gaps 
being filled with new lines. A contract 
was made with the S. N. E. T. Com- 
pany to string the wires and build the 
necessary lines. The work was placed 
in the direct charge of J. K. Butler. 

In December, 1877, I sent samples of 
the first hard-drawn copper that was 
made to Boston for tests. After a year 
of exposure I sent another sample. In 
February, 1881, at the request of 
Thomas A. Watson, engineer of the 
Bell Telephone Company, I made a re- 
port on the condition of the wire and 
forwarded samples of both the old and 
new wire. My report was referred to 
Mr. Vail, who instructed Dr. W. W. 
Jaques, electrician, to make a test of 
the wire for econduetivity, as compared 
with soft-eopper wire, and also as com- 
pared with iron wire, and as well with 
the new hard-drawn copper wire that 
had not been in service. There was 
shown to be no perceptible deteriora- 
tion in any way. 

On this last test and report I built 
great expectations, and rightly, for the 
product had proved in beyond any 
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reasonable doubt. These expectations 
were for the general interest of the 
telephone business, and the public, and 
not on account of any monetary reward 
by reason of a proprietary claim, as 
will be seen. 

Soon after the wire had been in pub- 
lic use, I consulted my attorney, Wil- 
liam Cranch MelIntire, of Washington, 
D. C., regarding the possibility of cov- 
ering the product with a patent. After 
hearing my story, he advised me that 
a patent could be secured as a ‘‘new 
article of manufacture.” He then 
drew the specifications and waited for 
my order to apply for patent. 

At the expiration of two years, after 
the wire had been in public use, the 
time had expired within which, under 
the law, a patent could be issued. I 
had made no progress in extending the 
use of hard-drawn copper wire beyond 
the system of the Ansonia Brass & Cop- 
per Company and my own telephone 
exchange in Bridgeport, Conn. I was 
not in a financial position to take any 
financial chances whatsoever, and so 
the subject of a patent was dropped. 
The production of the wire having 
waited for the man with knowledge of 


the subject and its application, so its: 


development awaited a man with finan- 
cial backing, ability and broad com- 
prehension of its possibilities. 
Accordingly, in 1883, six years after 
hard-drawn copper wire had been in 
constant and absolutely successful 
service, General Manager Theodore N. 
Vail commissioned me to build a metal- 
lic circuit of number twelve Birming- 
ham gauged hard-drawn copper wire 
between Boston and New York. The 
cost of this experiment was estimated 
at about $70,000. It must be remem- 
bered that in those days and within 
the telephone interests, $70,000 was a 
very large sum of money, and in my 
opinion no man in or outside of the 
telephone business other than Mr. Vail 
would have had the courage to under- 
take the enterprise. I heard it re- 
ferred to derisively as ‘‘Vail’s baby.” 
On account of the indifferent suc- 
cess with iron grounded circuits there 
was a general apathy throughout the 
country regarding toll lines. Many 
difficulties were encountered in build- 
ing the lines and stringing the wires. 
Not the least of these was the inelem- 
ent season. Mr. Bugler stated to me 
that his men had not a dry thread upon 
their backs for two months. Notwith- 
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standing this, the work was pushed 
vigorously in rain or sunshine. 

At this time all the wires were 
overhead, consequently our copper cir- 
cuit had to be strung through the net- 
work of every intervening city on poles 
and over housetops. When at last the 
lines were completed and ready for 
test, the industrious stringing of ex- 
change wires in the intervening cities 
kept us in trouble almost constantly. 
Five minutes with an absolutely clear 
line was a rarity during the day. Most 
of the testing and calculations were 
made at night. The blasting of rock 
in Westchester county frequently tore 
down our lines. 

I shall not forget one scene when all 
of the directors of the Bell Telephone 
Company filed into my little room at 
the corner of Greenwich and Liberty 
Streets, with solemn tread, for the pur- 
pose of testing the new copper circuit. 
I had arranged for men to patrol the 
whole distance between New York and 
Boston for this occasion. Everything 
had been working perfectly; conver- 
sation was carried on between the two 
cities as though it were only a block 
distant. 

I was in a state of nervous tension, 
as I understood this to be the deciding 
hour. I called for the laboratory in 
Boston and got no response; we waited 
—called again and again. My assist- 
ant, E. H. Lyon, made a galvanometer 
test of the circuit which indicated a 
clear line. There was no induction. 
After a half hour the directors filed 
out. 

I called the test station on the north 
side of the Harlem river and received 
no response. I then sent a man to 
Harlem who, in the course of two 
hours, reported to me that a tugboat, 
towing a lumber barge, had caught our 
cable and taken out about 250 feet, 
and that both of our wires were 
grounded in the bottom of the river. 

A few days served to repair the dam- 
age, a test was made by the directors 
from the Boston end of the line, and 
the result was then approved. During 
the time that the test and experiments 
were being conducted, I was visited by 
Messrs. Preece, of England; Wabner, 
of Germany, and Berton, of France, 
each at the head of the telegraph and 
telephone department of their respec- 
tive countries. Each climbed the three 
long flights of stairs leading to my lit- 
tle den, after which each returned 
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home and immediately instituted the 
manufacture and use of hard-drawn 
copper wire. The Postal Telegraph 
Company was the first of the tele- 
graph companies to adopt it in this 
country, its whole system being built 
of it. 

On August 15, 1885, the American 
Telephone & Telegraph Company was 
organized with Theodore N. Vail as 
president, myself as vice-president, 
and Edward J. Hall as secretary and 
general manager. Mr. Hall, who had 
an extraordinary fitness for the posi- 
tion, was made the executive head. My 
position was tentative, and I soon re- 
signed and resumed my work on the 
broad lines of development throughout 
the country. 

The development of the American 
Telephone & Telegraph system was 
rapid, hard-drawn copper wire was 
generally adopted for toll lines and 
very largely for exchange lines 
throughout the world, and its use is 
constantly increasing. As far back as 
1896 the output for the year in this 
country alone was upwards of eighty 
million pounds. | 

With regard to the manufacture of 
hard-drawn copper wire in recent 
years, great improvements have been 
made in the process of manufacture, 
which cover all operations from the in- 
got to the finished product. When my 
experiments were made, it was the 
practice to roll a billet of copper, say 
of six or eight inches in width, into a 
long sheet and then, after being an- 
nealed, it was taken to a slitting ma- 
chine and slit into square rods. 

These rods were tapered by means 
of a hammer, in order that they might 
be inserted far enough through the 
drawing die to be grappled on the op- 
posite side, after which they were 
ready to be drawn into wire. This 
method of starting with a square rod 
had disadvantages for the reason that 
the corners were likely to lap and fold 
over in the process of drawing, there- 
by producing flaws or bad places in 
the wire, these flaws becoming more 
and more troublesome in the smaller 
sizes of wire. After having been 
drawn through a certain number of 
‘‘holes,’’? the surface requires that it 
should be annealed before any further 
reduction in size is practicable. The 
new process is substantially as follows: 

DESCRIPTION OF NEW PROCESS. 
The copper is received from the 
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smelting works in the form of wire 
bars, which are approximately fifty- 
four inches long, with an average di- 
ameter of about three and three- 
fourths inches, and weigh about 200 
pounds each. These are delivered as 
commercial copper wire bars. 

The first operation is to put the bars 
into what is termed a ‘‘continuous 
furnace,’’ bars going in at one end of 
the furnace and taken out at the other. 
In their passage through they are 
heated to about 950 degrees centigrade 
at the rate of about two bars per min- 
ute. 

The heated bars are then put 
through a series of grooved rolls. Each 
succeeding groove being smaller, the 
result is a reduction of the three and 
three-fourths-inch bar to a diameter of 
five-sixteenths inch. These are now 
called rods, and are taken up on a 
reel in the form of a coil about thirty 
inches in diameter. These coils are 
then taken from the hot-rolling de- 
partment and are cold at that time. 
They are. then plunged into a bath of 
sulphuric acid and water for the pur- 
pose of removing whatever oxide has 
been formed in the hot-rolling opera- 
tion. After about twenty minutes in 
this solution, the oxide is removed and 
the rods are then taken and thorough- 
ly washed with clean water under a 
high pressure from a hose; after which 
they are immersed in a vat containing 
a lubricant of tallow and soap. The 
rods are now ready for the drawing 
process. 

The rods are substantially drawn on 
what is termed by wire manufactur- 
ers a ‘‘continuous wire drawing ma- 
chine.” That is to say, the five-six- 
teenths-inch rod goes in at one end of 
the machine, and, after passing 
through several dies, each one reduc- 
ing the diameter and hardening the 
wire, it finally is drawn around a block 


. to the finished size, say 0.104 inch. 


In making this reduction, the cop- 
per is reduced in diameter from num- 
ber one wire gauge to number twelve 
wire gauge or, in technical terms, the 
wire is ‘‘eleven numbers hard.” This 
process gives the wire the greatest 
amount of tensile strength possible 
from commercial copper and yet pre- 
serves its elasticity. The cost of pro- 
duction is enormously reduced by the 
new process. Whereas, under the old 
process, a very skilled workman was 
required for each single drawing, an 


elongation, torsion’ and conductivity. 
The inspected wire is then carefully 
packed by wrapping each coil with 
burlaps, so that it does not become 
bruised or damaged in any way by 
transportation. 

The cost of hard-drawn copper wire 
fluctuates with the price of ingot cop- 
per and at present writing is quoted 
as sixteen cents per pound. The rela- 
tive cost of copper and iron wire, say 
of number twelve, is three and three- 
fourths cents for iron and sixteen 
cents for copper. 

The advantage of copper over iron, 
besides what is shown in the table here- 
with, is that it is practically indestructi- 
ble, except from mechanical injury, 
and if it receives mechanical injury it 
can be made over into new wire at a 
cost of about two cents per pound, 
while iron, which is subject to rapid 
deterioration from rust, is worthless 
when taken down. 

The output of hard-drawn copper 
wire has steadily increased from year 
to year. 

The comparative properties of num- 
ber 12 N. B. S. gauge copper and iron 
wire are given in the following tables, 
this being the size in the largest gen- 
eral use as telephone toll-line conduct- 
ors. 

The wires of a pair are supposed to 
have a separation of twelve inches on 
centers. In calculating the inductance 
and effective resistances, a frequency 
speed (27N) of 5,000 has been taken, 
while assuming a permeability of 100 
‘for the iron wire. 


The above figures represent average 
commercial conditions. The ordinary 
commercial copper wire is assumed to 
have a conductivity of ninety-nine per 
cent of that of pure soft copper, while 
that of the hard drawn is ninety-seven 
per cent. 

Much of added interest could be 
written were the writer to disregard 
trade secrets. 

——_——~$-0-- 
Meeting of the Southwestern Telephone 
and Telegraph Company. 

The district and commercial manag- 
ers of the Southwestern Telephone & 
Telegraph Company met at Fort 
Worth, Texas, on May 12 and 13, the 
business of the meeting ‘consisting of 
the reading of papers on various tele- 
phone and telegraph subjects. Papers 
read were as follows: ‘‘Interdepart- 
ment Relations,” by H. D. McBride; 
“Duties and Responsibility of a Com- 
mercial Manager,” H. M. Cox; ‘‘Rela- 
tion Between Manufacturers and Tele- 
phone Companies,’’ Paul Joslin; ‘‘ Per- 
sonality as a Commercial Asset,’’ R. D. 
Laney; ‘‘The Relation of the Manager 
to the Telephone Industry from the 
Plant Standpoint,’’ Louis Rosenberg; 
‘«Proper Methods of Developing Rural 
Business,” R. W. Williams; ‘‘Tele- 
phone Accounting,” F. E. Bedlow; 
‘““‘Sale of Service, and How to Develop 
Business,’’ J. M. Corrol; ‘‘Collection 
Methods,” H. G. Brickhouse; ‘‘Pre- 
paring Directory Copy,” G. H. Yet- 
man; ‘‘How to Develop Small Ex- 
changes,” H. D. Philipps. 
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Telephone Cable Installation. 

At a recent meeting of the Philadel- 
phia Telephone Society, James Cun- 
ningham, supervisor of construction of 
the Bell Telephone Company of Penn- 
sylvania, read an interesting paper on 
‘*Construction,’’ which was reprinted 
in the May 15 issue of The Telephone 
News. In this paper is given the re- 
sults of experience with both under- 
ground and aerial cable installation. 
Various economical methods of rodding 
and pulling cable into conduits and 
drawing it out are described, also quick 
methods of setting poles and stringing 


overhead cable on them. 
ga een Been 


Hudson & Manhattan Traffic. 

The recent report of the Hudson & 
Manhattan Company shows an increase 
of forty-seven per cent in the number 
of passengers carried this year over 
that carried last year. During the 
month of April the total number of 
passengers carried was 4,842,248, com- 
pared with 4,164,024 for April, 1910. 
This is an increase of sixteen per cent 
over the previous year. This gives a 
daily average of 161,408 for April, this 
year, as against a daily average of 138,- 
801 in 1910. 

i 

A Large Swedish Power Plant. 

A Swedish water-power plant which 
was recently put in operation at Ve- 
mark in the province of Telemarkon, is 
said to be capable of developing 145,- 
000 horsepower. There is in the river 
a fall of about 1,400 feet. 
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The Driving of Hoisting Engines by 
Induction Motors. 

In a paper dealing with this subject 
which was recently presented before 
the (British) Institution of Electrical 
Engineers, H. J. 8. Heather brings out 
a number of significant features in fa- 
vor of the induction motor for this 
class of service. 

For hosting and winding work on a 
polyphase system of electric supply the 
direct application of the driving power 
of the induction motor has not hitherto 
been so general as its indirect applica- 
tion through the medium of continuous- 
current plant operated on the Ward- 
Leonard control system, with or with- 
out the Ilgner flywheel. The principal 
causes which have prevented the adop- 
tion of the less costly direct induction- 
motor drive have been, first, the losses 
arising from the waste of energy in the 
rheostatiec control; and, secondly, the 
difficulties arising from the nature of 
the relations between torque, speed, 
and resistance in the secondary circuit 
of the induction motor. 

Some tests carried out by the author 
on a three-phase hoisting unit for the 
Village Main Reef Gold Mining Com- 
pany in 1906 convinced him that the 
first of these two objections was more 
or less groundless. The author then 
obtained figures for the over-all effi- 
ciency—that is, for the relation be- 
tween the foot-pounds of useful work 
done in lifting rock in the shaft, and 
the input into the system (measured, 
of course, in kilowatt-hours), which 
compare on practically equal terms 
with the most satisfactory results that 
he has seen given for a converter sys- 
tem. It should be mentioned that in 
these tests the circumstances were un- 
favorable to the three-phase motor, as 
the distance hauled through was short 
and the drive was through a reduction 
gear. 

It is therefore with the second ob- 
jection only that the author deals. It 
is obvious that if the control of the 
direct-coupled three-phase motor can 
be made as safe and simple as that of 


the continuous-current motor of the 
Ward-Leonard set, the extra risk in- 
volved by the use of the continuous- 
current generator and the three-phase 
motor driving it, as links in the chain 
of power supply, will be prevented, 
and the balance of security will be in 
favor of the direct three-phase drive. 
In hoisting operations where men are 
raised and lowered security is the con- 
sideration of paramount importance. 
It will accordingly be necessary in 
the first place to investigate wherein 
lies the acknowledged simplicity of the 
Ward-Leonard control. in this system 
there is a continuous-current winding 
motor in which the field strength is of 
constant value, being derived from a 
separate source of supply and of fixed 
direction. The current passing through 
the armature of the motor is adjustable 
both in value and direction. This re- 
sult is secured by regulation and re- 
versal of the field of the continuous- 
current generator, the armature of 
which is connected to that of the hoist- 
ing motor.” This continuous-current 
generator is driven at practically con- 
stant speed by a motor connected to the 
main power-supply system. The result 
of these arrangements is that the torque 
exerted by the hoisting motor is pro- 
portional to the current passing 
through its armature, and a reversal of 
this current causes a reversal of the 
direction of the motor torque. When 
the torque is in the direction of the 
hoisting motor’s motion the motor is 
putting out mechanical work, but when 
the torque is opposing the motion, as 
in braking or in lowering a load more 
slowly than it would fall under the 
action of gravity, the hoisting motor 
changes its function and becomes a gen- 
erator, driving as a motor the machine 
which under the former circumstances 
had been acting as a generator. The 
motor connected to the supply mains 
now, also, reverses its function and be- 
comes a generator, forcing into the sup- 
ply mains electric power derived from 
the descending load in the operation of 
braking. The control is therefore re- 


generative, and it becomes possible to 
utilize a large proportion of the power 
which would otherwise be wasted. 

The method of control above de- 
scribed is usually effected by the shift- 
ing of an ordinary starting lever back- 
wards or forwards from a central posi- 
tion. When the lever is in the central 
position no current is supplied to the 
field magnets of the continuous-current 
generator from the separate exciting 
machine. When the lever is moved 
more or less forward, more or less cur- 
rent in one direction is supplied to 
these magnets. A greater or less elec- 
tromotive force is then produced in the 
armature, whieh, as before mentioned, 
rotates at a constant speed. If the 
hoisting motor is at rest, and so, in 
spite of being constantly excited, is 
producing no electromotive force, the 
generator electromotive force drives a 
current through the motor armature, 
producing a torque which, if large 
enough, starts the motor. The back 
electromotive force then produced 
tends to reduce the current and the 
torque, and to keep this latter at a 
constant value more and more current 
has to be sent through the generator 
field windings, this being effected by 2 
further movement of the regulating 
lever. 

A backward movement of the lever 
will at any moment reduce or reverse 
this torque, the latter bringing into 
play the regenerative action above re- 
ferred to. 

It will be seen that this method of 
control is of the utmost simplicity, and 
that it has the very great advantage of 
being regenerative in its action. 

As regards the question of simplic- 
ity, the main points to be noted are: 
(1) That the electrical operations car- 
ried out by the movement of the con- 
trol lever are the cutting in or out of 
the resistances in the circuit of the gen- 
erator field magnets and the reversing 
of the connections with the exciter bus- 
bars; (2) that a movement of the lever 
in one direction tends to increase the 
torque of the hoisting motor in a di- 
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rection which may be called the posi- 
tive direction of rotation, while a 
movement of the lever in the opposite 
direction tends to decrease the torque 
of the hoisting motor in the positive 
direction of rotation. If it is borne 
in mind that a torque in the positive 
direction when decreased to a value 
below zero becomes a torque in the neg- 
ative direction, the above statement 
covers the whole of the relation be- 
tween the movement of the regulating 
lever and the torque of the winding 
motor. It must, however, not be for- 
gotten that a variation in speed, with 
a fixed position of the control lever, will 
cause a change in current and torque 
owing to the variation of the electro- 
motive force produced by the constant- 
ly excited hoisting motor. This, of 
course, happens when the torque ap- 
plied is either more than sufficient or 
less than sufficient to produce motion 
with uniform velocity. (3) That to a 
definite torque corresponds a definite 
value of the current flowing in the ar- 
matures, so that a polarized ammeter 
always affords an indication of the 
amount and direction of the torque. 
The torque so indicated is entirely in- 
dependent of the speed at the moment, 
and the curve showing the relation be- 
tween current and torque is a straight 
line if armature reaction is small 
enough to be neglected. The ammeter 
consequently can be, and in practice 
actually is, used by the engine-driver 
as a torque indicator, though it is not 
known by this name. 


Although it is a point that is not 
being dealt with at present, it should be 
noted in passing that regenerative ac- 
tion is inherent in this method of con- 
trol, and accordingly introduces no 
complications of any sort. In fact, if 
the regenerative action becomes inop- 
erative or partially inoperative, as, for 
instanee, in the case of the opening of 
the main circuit-breaker forming the 
connection to the supply mains, the 
method of control becomes unworkable 
as regards both driving and electrical 
braking, 

With all continuous-current machin- 
ery the question of speed depends upon 
the voltage, which may be regulated in 
two ways. One way is that described 
above, by regulating the field strength, 
and the other is by absorbing more or 
less of the available voltage of supply 
in resistances. The wastefulness of the 
latter method, usually ealled the rheo- 
static method of control, is obvious and 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


well known. In simplicity it compares 
on equal terms with the other, the elec- 
trical operations being identical, but as 
they affect the main instead of a field 
circuit, the scale on which they are con- 


ducted is larger. 
With induction motors the only sim- 


.ple method of speed control, that of 


inserting resistance into the secondary 
circuit, 1s comparable when hoisting, so 
far as wastefulness is concerned, with 
the rheostatic controt of continuous- 
current motors. In each case a definite 
torque at a speed between full speed 
and zero can only be secured by using 
the full power that would correspond 
to it at full speed. In the case of the 
continuous-current motor the difference 
between the full speed power and that 
corresponding to the speed desired is 
dissipated as heat in a series resistance; 
in the induction motor the difference 
appears as electrical output of the sec- 


- ondary member of the motor, that is, 


usually, the rotor, and is then ordinar- 
ily converted into heat in an external 
resistance. 

Both in simplicity of operation and 
wastefulness, therefore, the induction 
motor and the rheostatically controlled 
continuous-current motor are on a level 
when hoisting at speeds below full 
speed. 

When lowering loads at speeds be- 
low full speed the continuous-current 
motor can be operated with rheostatic 
control in two ways. The more eco- 
nomical is to cut off the supply of cur- 
rent to the motor armature and allow 
the motor to operate as a generator, 
which it is capable of doing at all 
speeds, absorbing in the resistance the 
whole of the power generated. The 
power derived from the mains during 
this operation is only that required for 
excitation. The complication, however, 
of switching off the mains from the mo- 
tor armature and short-circuiting it 
through the resistance is introduced, 
and it becomes necessary to reverse 
both these movements to bring the mo- 
tor absolutely and steadily to rest by 
electrical means. 

The alternative method, more waste- 
ful in power, but simpler in operation, 
is to leave the motor connected to the 
mains, to take from them the current 
corresponding to the desired motor 
torque, and to absorb in the resistance 
both the power represented by this cur- 
rent and that produced by the hoisting 
motor, now operating as a generator 
driven by the descending load. Since 
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at full lowering speed the winding mo- 
tor voltage (if the machine may still be 
called a motor when operating as a gen- 
erator) will be about equal to the line 
voltage, the resistance has to be large 
enough to absorb about twice the full 
normal output of the motor. 

The action of the induction motor 
when lowering loads may be considered 
as almost exactly similar to the latter 
of the above described actions of the 


rheostatically controlled continuous- 


current motor. It is equally simple and 
equally wasteful. 

Both for lifting and lowering loads, 
therefore, it may be said that the elec- 
trical operations involved are the cut- 
ting in and out of resistances in the 
circuit of the generator fields and re- 
versing them, so exactly the same op- 
erations in the motor-armature circuit 
will give complete rheostatic control of 
a continuous-current motor, and the 
cutting in and out of resistances in the 
secondary circuit of an induction motor 
combined with the reversing of the 
primary connections will give an equally 
simple method of induction-motor con- 
trol. Equally simple methods of hoist- 
ing-engine motor control being there- 
fore available, it follows that the direct 
induction-motor drive must usually 
have by far the best over-all simplicity, 
as practically all heavy transmission 
work is done on the three-phase sys- 
tem, and consequently whenever contin- 
uous-current motors are employed some 
form of converter is a necessary addi- 
tional complication. 


— e 
New Haven’s Cos Cob Plant to Be En- 
larged. 

To the present plant of the New 
York, New Haven & Hartford Railroad 
Company at Cos Cob there is to be 
added an extension providing for four 
4,000-kilowatt generators, of which 
three will be installed immediately. The 
capacity of the power house will thus 
soon be more than doubled. 

The enlarged power plant will be 
used not only for operation on the main 
system, between Stamford and New 
York, but also for the Harlem division, 
for the Stamford Railway System, for 
the New York, Westchester & Boston, 
which is to be partly opened next au- 
tumn, for the Mamaroneck, White 
Plains & Tarrytown line, and for elec- 
tric lighting in Greenwich. Sufficient 
power will also be supplied by the new 
plant for electrical service eastward 
upon the main line to a point half way 
between Cos Cob and New Haven. 


1068 ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


ELECTRICAL REFRIGERATION IN 
THE ICE-CREAM BUSINESS. 


BY R. L. LLOYD. 


There is no application of artificial 
refrigeration that will show greater 
savings over the use of ice, either nat- 
ural or artificial, than are experienced 
in the manufacture of ice cream. To the 
thinking individual this is more or less 
evident on account of the very low 
temperatures required, and the necessi- 
ty for using an additional agent, viz., 
salt, with the ice to obtain the desired 
result. 

The use of ice cream is ever becoming 
more and more popular and its con- 
sumption is constantly on the increase. 
‘Winter as well as summer now has its 
regular demand for this popular Ameri- 
can dish, and many of the progressive 
ice-cream makers are installing refrig- 
erating machines, not only to economize 
but also to save labor and to avoid 
much of the wet, disagreeable part of 
the work. 

Practice, prices and conditions must 
necessarily vary over a large country 
like the United States, but let us assume 
some figures as average and make a 
comparison between the use of an ice- 


_and-salt mixture and a motor-driven re- 


frigerating machine in an ice-cream 
plant of a size suitable for a retail 
dealer. | 
According to Hart, twelve gallons of 
ice cream per hour per ton of machine 
capacity is a fair figure for making 
and hardening. Assume ice costs $4.00 
per ton: salt 0.5 cent per pound; a rate 


of six cents for electric power; and an 


average use of 400 pounds of ice and 
100 pounds of salt per 100 quarts of ice 
cream, made, hardened and disposed of 
each twenty-four hours. 

400 pounds of ice at 20 cents per 


100 pounds ..................$0.80 
100 pounds of salt at 50 cents per 

100 pounds .................. 0.50 
Salt and ice per 100 quarts......$1.30 
Salt and ice per 400 quarts......5 9.20 


A two-ton machine with a five-horse- 
power motor would be the proper 
equipment for this size business and 
would probably be operated eight or 
ten hours per day, for although four 
hours only would be oecupied in mak- 
ing the ice eream, additional running 
would be necessary to keep the brine 
cold for the hardening and keeping. 

The fixed charges on a plant costing 


$1,800 should be well under $350 per 
year. But we will allow $1.00 per day 
for fixed charges, oil, waste, ete. The 
actual power used will be three kilo- 
watts. 


30 kilowatt-hours at 6 cents...... $1.80 
Fixed charges, ete. ............. 1.00 

Total cost for 400 quarts....... $2.80 
Saving over ice and salt......... $2.40 


This is a saving over ice and salt of 
forty-six per cent. 

Reducing this to smaller quantities 
we have as follows: 

Cost of ice and salt per quart of 

ice Cream .........-0000. 1.3 cents. 
Cost of electric power to refrig- 

erate one quart of ice cream.0.45 cent. 

The above figures are conservative 
and would show similarly to the advan- 
tage of the wholesale maker; for al- 
though the proportion of ice per 100 
quarts would be slightly reduced, so 
also would the rate for electricity when 
purchased in larger quantity, and so 
also would the proportion of fixed 
charges. 

The ordinary method for the hard- 
ening process used by the retail deal- 
er is the brine tank arranged to ac- 
commodate the requisite number of 
twenty and forty-quart cans in a dou- 
ble row. <A perforated false lid keeps 
the cans in their proper positions, or 
individual collars on perforated cyl- 
inders may be used. The latter are not 
advisable on account of hindering to 
some extent, freedom of movement of 
the brine. Direct-expansion piping is 
arranged within this cabinet around or 
between the cans and sufficient circu- 
lation is obtained by gravity and con- 
vection resulting from the difference of 
temperature. From zero to six or eight 
degrees Fahrenheit is the desired point 
reached. 

Sometimes this same cabinet is drawn 
on for the brine used for circulation 
through the freezer while making the 
ice cream. It is then passed through a 
brine cooler in order to rapidly reduce 
its temperature and make it more ef- 
fective against the relatively high tem- 
perature of the ice-cream mixture. 

The preferable method is to have a 
second and much smaller tank of brine 
for this purpose alone, leaving the hard- 
ening tank to more uniformly take care 
of its own branch of the work. In eith- 
er case the brine cooler is used, but 
with the latter method, more positive 
and ready results are obtained. 

With the wholesaler, the dry-harden- 
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ing method is considered the best engi- 


neering practice today. For this pur. 
pose a well insulated and vestibuled 
room is arranged with shelves on which 
are placed the cans of freshly made 
soft ice cream. A loft or bunker above 
the room is filled with direct-expansion 
ammonia piping and a revolving fan 
keeps the air constantly circulating 
among the pipes, down over the cans 
and up again at the other end of the 
room. By this method results are quick- 
ly secured, the ice cream is rapidly 
hardened and there is no large body of 
brine to either be cooled down on start- 
mg the machine or to heat up after 
shutting the machine down. This is the 
condition desired by the wholesaler 
whose chief aim is to pass his product 
on just as soon as possible and not to 
carry stock over from day to day. 

Fig. 1 illustrates a plant of this char- 
acter. On the left is seen one end of 
the hardening room with a small door 
for passing in the cans. It is arranged 
on the plan above mentioned, but is 
double, t. e., there are two rooms, one 
on either side of the vestibule, or en- 
try passage. In the center of the pic- 
ture is the refrigerating machine, 8 
twin York compressor of thirty-ton rat- 
ing. The sixty-horsepower motor in the 
foreground drives through the medium 
of a silent chain. This plant is an ex- 
cellent example of modern engineering, 
but has not been in operation sufficient- 
ly long to supply any useful data. 

The attention will next be directed 
toward the other extreme of size with 
the examination of some retail dealers’ 
plants. 

An ice-cream maker and confectioner 
installed a two-ton Larsen-Baker refrig- 
erating machine to make and harden 
ice cream, cool a soda fountain and 
drinking water, cool a chocolate candy 
cabinet and refrigerate a food box for 
his family use. Brine from the main 
tank in the cellar is circulated by 4 
small triplex pump with a capacity of 
ten gallons per minute, to the various 
equipments to be cooled. This is & 
brine system. All of the ammonia 
piping is located in the tank just men- 
tioned and the cooling work is accom- 
plished by the circulated brine. Valves 
control the various pipe leads and any 
of them can be shut off when no fur- 
ther refrigeration is required on that 
particular line. One _ five-horsepower 
motor drives both machine and pump 
by means of a countershaft and a tight 
and a loose pulley. After the brine 10 
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the tank has been cooled down to the 
desired point, the pump is started und 
is then kept running, for the balance of 
the day, with the machine. 

Another five-horsepower motor drives 
the candy factory and ice-cream ma- 
chine. No ice is now required for any 
purpose whatever as no ice cream is 
sent out in tubs. 

Present electric power bills for all 
purposes are about equal to former 
bills for ice and salt. Labor is very 
much lightened and at a minimum, and 
conditions attending same are vastly 
improved. From 15,000 to 18,000 kilo- 
watt-hours are used per year. 

Another case of interest concerns an 
ice-cream parlor handling from 100 to 
200 quarts per day, which is all made 
outside and delivered in a fairly hard- 


| 
| 
i 


year. This is less than ice and salt 
would have cost, and the saving in la- 
bor has been considerable, probably 
equalling the services of one man. The 
average use per year reaches 5,200 kilo- 
watt-hours. In summer the machine 
runs ten hours per day, while in winter 
five hours of operation are sufficient. 

} — ee 

The Use of Electricity on Italian 

Railways. 

The report of the Italian State Rail- 
ways for the year 1909 contains some 
interesting information with regard to 
the electrified steam lines and to the 
use of electricity on steam cars. The 
Busalla-Pontedecimo section of the 
Genoa-Busalla line was completed in 
January, 1910, and after a number of 
experimental runs regular train serv- 
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FIG. 1—FIFTEEN-TON TWIN AMMONIA COMPRESSORS DRIVEN BY SIXTY-HORSEPOWER 
VARIABLE-SPEED INDUCTION MOTOR. 


ened state, ready for serving. A one- 
ton refrigerating machine and a three- 
horsepower motor do the work of keep- 
ing the cream in proper condition. On 
arrival, the cans are placed in the serv- 
ing cabinet which is of the type de- 
scribed above with ammonia piping and 


still brine. A constant and low tem- 


perature is maintained, insuring a su- 
perior and uniform condition for the 
ice-cream. The labor and annoyance 
of re-icing are avoided, a much appre- 
ciated desideratum in a store of this 
character. The proprietor spends al- 
most his entire time at another store 
where the manufacturing Is done, leav- 
ing this one in charge of women and 
one boy. The expense of machine oper- 
ation has amounted to avout $300 per 


ice was instituted in July with West- 
inghouse locomotives. The train 
weights were gradually raised to 400 
metric tons and the speed to forty-five 
kilometers per hour (27.9 miles per 
hour). Progress is reported in the 
electrification of the Bardonecchia-Mo- 
dane section of the Mont Cenis Rail- 
way. A contract was made with the 
municipality of Turin whereby the lat- 
ter will furnish 3,000 kilowatts for 
three years and, if necessary, for four 
years to the line named. Negotiations 
are under way looking to the purchase 
of power in case the Turin-Pine- 
rollo line is electrified, which has been 
considered for single-phase operation. 
The Lecco-Calolzio Railway was also 
placed in service during the year. 
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Rapid Increase of Electric Power in 
South African Mines. 


The annual report of the government. 


mining engineer of Transvaal, South 
Africa, gives some interesting facts rel- 
ative to the increased use of electricity 
on the Witwaterstrand. 

There was a large increase in the use 
of electrically-driven machinery in con- 
nection with the mines, the horsepower 
of motors having risen during the past 
year from 76,299 to 108,354. Owing to 
the fact that the electrification of the 
power supply of a majority of the mines 
is now rapidly going ahead, this total 
will be largely increased during the 
present year. This scheme contem- 
plates not only the employment of mo- 
tor-driven compressors for supplying 
compressed air, but motors will also be 
used for hoisting and pumping and in 
a majority of cases for the mill drive. 
The induction motor has been chosen 
by many of the mines for hoisting pur- 
poses, this being generally the case 
when it was necessary to convert an 
existing steam hoist, but it is under- 
stood the Ward-Leonard system has 
been adopted in most instances where 
a completely new hoisting plant was re- 
quired. 

The rated capacity of the stations 
now in process of construction by the 
Victoria Falls Power Company and the 
Rand Mines Power Supply Company 
is: Brakpan, 12,000 kilowatts; Simmer 
Pan, 18,000 kilowatts; Driehoek, 3,000 
kilowatts; Rosherville, 50,000 kilo- 
watts; Vereeniging, 40,000 kilowatts. 
The first three are practically complet- 
ed, and the Rosherville station is under 
construction. In addition to the supply 
available from these companies, several 
groups of mines have their own electric 
power stations either in process of con- 
struction or enlargement. 


Storage-Battery Car on Long Island. 

An Edison-Busch storage-battery car 
is being tried out on the Bushwick 
branch of the Long Island Railroad. 
It will be given a month’s trial, but so 
far has been quite satisfactory. The 
car is designed for 26 passengers, but 
has carried 59 up a steep grade with- 
out difficulty. The battery charge is 
sufficient for 100 miles, and is renewed 
every day. The speed attained is 22 
miles per hour. 

It is not planned to substitute these 
ears for the trolley system already in- 
stalled but to use them on future ex- 


tensions. 
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FINANCIAL REPORTS OF ELEC- 
TRICAL COMPANIES. 


PHILADELPHIA COMPANY. 

The Philadelphia Company has is- 
sued its report for the year ended March 
31,1911. The income account, not in- 
eluding the returns of affiliated com- 
panies, compares as follows: 


1911 1910 
Earnings, gaS ....essscaseso $6,215,421 $6,032,795 
Earnings, oil, etC......+-.-. 323,419 578,128 
Total earningS ....--c--ee. 6,538,840 6,610,933 
Expenses and taxeS......... 2,513,910 2,460,152 
Net earningS .......-..-. 4,024,930 4,150,781 
Other income .......eecee0- 2,505,775 2,352,004 
Total income ..........+6. 6,530,705 6,502,785 
Charges, rents, etc.......... 1,266,268 1,328,644 
Balance ...sssessssceseson 5,264,437 5,174,141 
Improvements, betterments, 
S E E E E E 1,633,827 1,042,797 
Süúrplug vesce vee eireta 23,630.610 4,131,344 
Previous surplus ........... 4,610,779 3,336,696 
Total surplus ............. 8,241,389 7,468,040 
Preferred dividends ........ 300,000 300,000 
Common dividends ......... 2,508,407 2,035,794 
Con. Gas Guar., etc......... 79,760 80,000 
Miscellaneous adjustments.. 7241.433 441,466 
Profit and loss surplus..... 5,062,594 4,610,780 


*Equal to five per cent on the preferred stock 
and 8.63 per cent on the $38,561,000 common 
stock as compared with five per cent for pre- 
ferred and 10.464 per cent on the $36,000,000 com- 
mon stock last year, 


tDiscount taxes and expense in 


connection 
with the sale of securities. 


The combined income account of the 
Philadelphia Company and affiliated 
companies, not including the Allegheny 
Heating Company, for the year ended 
March 31, 1911, compares as follows: 


1911 
CY OSS aaie ete oe ee he $20,140,035 
Expenses and taxes....... 10,918,214 
Net onseren bower bowed 9,221,821 
Other income ............. 277,586 
Total income ........... 9,499,408 
Deductions ................ 1,466,973 
Balance choses ede e dns 8,032,434 
Fixed charges ...... eke 3,411,719 
Balance  o cccsscass ceciaes 4,620,714 
Improvements, better- 
ments, CC os. cc sceeas Gs 1,905,751 
Surplus seed see dorey occas 2,714,963 
Notes retired ............. 40,000 
Balance ................. 2 674.963 
Preferred dividends ...... "389961 
Surplus for year........... 2,292,002 


1910 


$19,147,517 


9,933,336 
9,214,180 

327,237 
9,541,418 
1,473,509 
8,067,909 
3,418,668 
4,649,241 


1,424,217 
3,225,023 
40,000 
3,185,023 
382,961 
2,802,062 


MASSACHUSETTS ELECTRIC COMPANIES. 
The report of the Massachusetts Elec- 

tric Companies for the quarter and six 

months ended March 31, 1911, compares 


as follows: 


1911 
‘Gross EERTE EEE EAE EE $ 1,830,361 
Expenses... ccc. ccc eee ee 1,250,983 
NO ieee Pied acto Sy eee 579,378 
Charges and taxes....... 459,754 
SUP plUS creron Cae win 119,624 
Oct, 1 to March 31: 
POSS: «tare dud oo weal scien ee $ 3,846,132 
Expenses wo. eek cece eee eee 2,712,587 
INGE carte Curae e Pea aka 1,183,545 
Charges and taxes........ 916,583 
SUP BIS wa en Seacree sted 216,961 


PHILADELPHIA COMPANY. 


1910 


$ 1,767,153 


1,256,599 
510,554 
470,532 

40,022 


$ 3.688 227 


2,985,500 
1,102,727 
915,187 
187,540 


The report of the Philadelphia Com- 


pany for the month 


of Mareh 


and 


twelve months ended Mareh 31, 1911, 


compares as follows: 


1911 1910 
March: gross a...se orere $ 1,894,369 $ 1,916,662 
Expenses and taxes...... 1,084,509 264 00 
Mareh Net 6s soso ewes Sasbo Stanle 
Twelve months gss .... 2080592 186s 907 
Expenses and tunes....-- 11,1 eS eee 
Twelve months net....- 9,162,396 MeO ey 
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AMERICAN LIGHT AND TRACTION. 
The American Light & Traction Com- 
pany has issued a report for the twelve 
months ended March 31, 1911, which 
compares as follows: 


1911. 1910. 
Gross earnings .......sse.e.. $3,933,091 $3,463,580 
ExpenSeS .......ccceceeeeces 119,521 107, 
Net earnings .......es-006 3,813,569 3,356,135 
Previous surplus ........... 6,243,814 6,131,563 
Total surplus ............-. 10,057,384 9,487,698 
Cash and stock dividends.. 2,899,003 ere 


Profit and loss surplus.... 7,158,380 


ILLINOIS TRACTION COMPANY. 


The Illinois Traction Company has 
issued its full pamphlet report cover- 
ing the year ended December 31, 1910. 
The income account compares as fol- 
lows: 


1910. 1909. 
Total gross earnings ...... $6,218,037 $5,363,383 
Operating expenses and 
TAR CS: oy Sia gitar ew eee s 3,465,627 3,063,491 
Net earnings ............. 2,502,409 2,299,892 
Less net earnings of Des 
Moines and Topeka prop- 
erties prior to purchase.. 54,182 372,628 
Net revenue Illinois 
TRACTION: ©: «054% e8e¢4-s5805 2,498,2°8 1,927,263 
Charges. ete, sereecensi iyena 1,536,687  1,250.429 
SUrDIUS 4.63 500sb0hew tac ia 961,539 676,834 
Preferred dividends ........ 273,286 259.146 
Surplus. 5004.44 sees esd 688,253 417,688 


EDISON ELECTRIC ILLUMINATING OF 
BOSTON. 

The report of the Edison Electrie Il- 
luminating Company of Boston, for the 
month of April shows an increase in 
gross earnings of $45,729 and in net of 
$32,094. Following are the figures: 


1911 Increase 


GLOSS Aki ee eeee a a ees $ 439,329 $ 45,729 
Expenses 34-54 ures eel eae Ss 55 184,780 13,135 
Net $06 a tese bathe andy Oia ree $ 254,549 $ 32,594 
Ten months— 
GTOSS cle Saag lea vr Oe ee ....$4,401,606 $471,260 
Expenses ....... beeen eee eee 1,862,267 82,810 
Net 22 .ée0a% Benini eee $2,599,339 $388,450 


KEYSTONE TELEPHONE COMPANY. 


The Keystone Telephone Company 
report for the month of April and ten 
months ended April 30, 1911, compares 
as follows: 


1911. 1910. 

ADTUL TOSS! drer deke fed By Gs $ 98,986 $ 95,690 
Expenses and taxes......... 49,528 46,152 
Apri” net lute tee ke 49.458 49,538 
Charges, ete, ......e ee eee ee 24,547 24,705 
April SUr pluS eroe eii eea 24.911 24,833 
Ten months gross........... 957.903 931,352 
Expenses and taxes ........ 477,427 466,980 
Ten months net........... 480,476 404,372 
Charges, etc. wo... ccc eee nae 244.672 252,969 
Ten months surplus........ 235,804 211,403 


COLUMBIA GAS & ELECTRIC. 


The Columbia Gas & Electrie Com- 
pany reports for the year ended De- 
cember 31, 1910, as follows: 


Sales of natural £2aS.........-.0.. eee $1,021,763 
Interest and dividends of subsidiary 
COMPANICS os yea ils ose vee wR Aw be oe ee 1,044,422 
Proportion of undisturbed earnings of 
subsidiary CompanieS............0088 216,069 
Total earnings sae ede wien ee ks oes 2,512,254 
General expenses, salaries, ete........ 112,605 
Interest and taxeS.......... cece cee eee $0,694 
Rental of Kentucky properties......... 446,599 
Pipe line Tental oon < caec ee Seo Gewuak x eo 499,076 
Gas field rentals and royalties........ 64,5607 
Natural gas purchased... ...c ec eee ee eee 234,136 
Interest on DONAS.. ..esenssononnonnannnn 751,575 
Total deductions co... ccc cee eee eee 2249139 
Balance to surplus........cc cee cee eee ae 93.115 
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INTERBOROUGH RAPID TRANSIT. 
The earnings of the Interborough 

Rapid Transit Company for the month 

of March and nine months ended March 


31, 1911, compare as follows: 


Gross operating revenue..$ 2,742,785 
Operating expenses ..... 1,123,817 
Net operating revenue.. 1,618,969 
Taxes chgadieciae eases es 162,887 
Income from operating.. 1,456,081 
Other income ........... 26,049 
Total income ......... 1,482,130 
Int., rents, etc., including 
Manhattan guar. ...... 889,316 
Net corporate income.. 592,814 
Passengers carried ...... 53,347,345 


July 1-March 31: 
Gross operating revenue. .$ 22,122,895 


Operating expenses ..... 9,166,818 
Net operating revenue.. 12,956,078 
Taxes. 4545.4 ge ciaip ea ee eax 1,393,206 
Income from operating.. 11,562,871 
Other income ........... 251,660 
Total income ......... 11,814,531 
Rentals, etc., including 
Manhattan guarantee.. 7,986,298 
Net corporate income.. 3,828,234 
Dividends .......cccceens 2,362,500 
SUrPIIS aieri esei rowa 1,465,734 
Passengers carried ...... 429,417,352 


~~ 


‚4a 
1,573,681 


883,849 
689,832 
52,076,237 


$ 21,530,079 


8,211.487 
13,318,592 
1,272,845 
12,045,746 
320,056 
12,365,802 


7,912,715 
4,453,087 
2,362,590 
2,090,587 
417,969,594 


The increase in operating expenses is 
largely due to extraordinary expendi- 
tures, the result of changes in subway 
equipment made necessary in connec- 
tion with the operation of ten-car ex- 


press and six-ear local trains. 


CITIES SERVICE COMPANY. 
The Cities Service Company reports 
for the seven months ending April 30, 


1911, as follows: 


Earnings on stock of subsidiary com- 


PANIES mea corse oe Woe ie Oa eee eee $548,738 
Miscellaneous earnings ............0000- 19,579 
Gross earnings .........ccecc ee caeeces $568,317 
TEX PONSCS: siere hs ae he hs ook oe eee 14,914 
en ee 

Net earnings 2.44<6..4i6 600 15h enw edo: $553,402 
Dividends on preferred..........ccceeee 285,530 
Dividends On COMMON........... cece ree 82,419 
pona 

Sürplüs 46 ton dt e ee dae ae a $185,433 


HUDSON & MANHATTAN. 
The Hudson & Manhattan Railroad 
Company report for the month of April 
compares as follows: 


1911. 1910. 
Gross revenue, all sources... $385,945 326,188 
Expenses and taxes.......... 172,438 133,08. 
Gross income .........-..+- 213,507 192,606 
Interest on bonds outstanding 241,610 245,249 
Less interest charges to con- es 
STPUCH ONS 4 as oc oes nrin 54,074 74,310 
Palance te bs Cae 188,526 170,988 
Other charges .........0e0cee 23,887 20,426 
Total deductions ........... 212,403 191,364 
SS: » 25s ee bres ead ore 1,103 1.242 


*Being fixed charges applicable against u 
portion of the property employed in presen 
operations. 


From July 1 to April 30 gross reve- 
nue amounted to $3,560,709; gross in- 
come after expenses and taxes, $1,936,- 
638; deficit after charges, $58,088. 


SYRACUSE RAPID TRANSIT. 

The report of the Syracuse Rapid 
Transit Railway Company for the quar- 
ter ended March 31, 1911, compares as 
follows: 


1911. 1910, 

Operating revenue .......... $381,971 $358,804 
Operating expenses ......... 256,066 239,073 
Net revenue from operation 125,305 119,780 
Taxes accrued x 654 65 Yew ed ears 17,319 18,089 
Operating income ......... 107.955 101.5%] 
Deduetions from gross.,..... 81,204 TTR 
Net corporation income... 26,782 23,889 
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SCHENECTADY RAILWAY. 
The report of the Schenectady Rail- 
way Company, Schenectady, N. Y., for 
the quarter ended March 31, 1911, com- 


pares as follows: 


1911 1910 

Total operating revenue....... $266,244 $251,511 
Total operating expense....... 164,314 171,958 
Net operating revenue...... 101.929 79,553 
Taxes accrued .....esessossseoe 13.959 11,933 
Operating income ........... 87,970 67,620 
Non-operating imcome ........ 3,109 3,064 
91,079 70,685 


Gross income .........002008 
Total deductions from gross 


income q..4. 644 8b See a eke Pe 23,547 25,023 


67,531 45,661 


UNITED TRACTION OF ALBANY. 
The report of United Traction Com- 
pany (Albany and Troy) for the quar- 
ter ended March 31, 1911, compares as 


follows: 


1911 1910 

Total operating revenue..... $537,234 $487,144 
Total operating expense....... 364,521 331,879 
Net operating revenue....... 172,713 155,265 
Taxes accrued .........cceeeee 36,000 33,000 
Operating income ........... 136.713 122,265 
Other income ...........ccc0ee 50,951 51,315 
Gross income ...............- 187,665 173,580 
Charges gic pathy toni one oiehansies 102,860 95,863 
Net corporate income........ 84,804 77,716 


HUDSON VALLEY RAILWAY COMPANY. 
The report of the Hudson Valley 


Railway Company, for the quarter end- | 


ed March 31, 1911, compares as follows: 


1910 
Total operating revenue....... $129,972 $118.985 
Total operating expense....... 99,247 114,382 
Net operating revenue....... 30,725 4,603 
Taxes accrued ........cceceeee 6,750 5,872 
Operating income ............. 23,975 *1,269 
Non-operating income ........ 938 
Gross income .............:. 24,914 #369 
COAT O94 308 6 oa e aena a eae 60,755 55,299 
Deficit 2 he hae os ee Gowanus ba 35,841 55,668 
* Deficit. 


CUMBERLAND TELEPHONE. 

The report of the Cumberland Tele- 
phone & Telegraph Company, for the 
month of Mareh and three months end- 
ed March 31, 1911, compares as follows: 


1911 1910 
March BYOSS cc s6ebsscdeus $ 598,511 $ 568,336 
Expenses 2... .. 0. ccc eee ece 349,744 320,729 
March net ............. 248,766 247,607 
Charges and taxes ........ 50,644 47,523 
March surplus ......... 198,122 200,083 
Three months’ gross...... $ 1.778.677 $ 1,665,597 
Expenses ...............6. 1,936,915 952.858 
Three months’ net...... 741,762 712,740 
Charges and taxes ....... 154,836 142,863 
Three months’ surplus.. 586,925 569,876 


AURORA, ELGIN & CHICAGO. 

The report of the Aurora, Elgin & 

Chicago Railroad Company for the 

month of March and nine months ended 
March 31, 1911, compares as follows: 


1911. 1910. 
March gross ...........0, $ 122,679 $ 118,708 
Expenses ...cc ccc cc cc ccece 74,913 69,443 
March net .............. 47,766 49,265 
Charges and taxes ........ 35,948 32,263 
March surplus ......... 11,813 17,002 
Nine months gross....... 1,290,629 1,181,898 
Expenses ........cccceceee 744,151 655,610 
Nine months net........ 546.478 526,288 
Charges and taxes...... 308,693 273,955 
Nine months surplus.... 237,784 252,533 


KINGS COUNTY ELECTRIC. | 

‘The report of the Kings County Elec- 
tric Light & Power Company for the 
month of April shows surplus of $76,- 


980, against $75,551. Following are 
the figures, with comparisons: 


: 1911. 191 

GTOSS Whos eur a eet ees $ 369,918 $ 342,413 
Expenses ..asesssessscocos 186,973 163,260 
Net  hegunla soe kia a Ees 182,945 179,153 
Charges and dđepreciation.. 195.965 103,602 
Surplus bse swisese sen ac 76,980 75,551 
Four months gross......... 1,588,796 1,414,053 
Expenses ......ccncccecceecs 766,294 655,020 
Cb 208d E E $22,502 759,033 
Charges and depreciation.. 448,933 406,252 
Suürplüs scrinio stepie Eei 373,569 352,781 


AMERICAN LIGHT & TRACTION. 
The report of the American Light & 


Traction Company for the month of 
April and four months ended April 30, 


1911, compares as follows: 


1911 1910 

April @rOSS ..... ee eee ee eee $320,329 $274,695 
ESS PONSeS : uxiaseeeu ee cea wius 10,109 9,423 
April net .cskecteul ee Pewians 310,220 265,182 
Four months gross........ 1,387.041 1,240,777 
Expenses ....c ccc ewe c eee ees 37,149 34,631 
1,349,891 1,204,146 


Four months net......... 


BINGHAMTON LIGHT, HEAT & POWER 
COMPANY. 

The Binghamton Light, Heat & 

Power Company reports the following 

income account for the quarter ended 


March 31: 


Gross income .......ceceeeees $44.179 $4,475 
Net income .....sssesosssssooe 


20,169 3,115 
Balance available for sinking 
fund, dividends, etc........ 13,919 3,115 
——— <--> —_—___— ` 


Carolina Power Purchase. 

The Carolina Light & Power Com- 
pany, which recently took over the 
Buckhorn Falls Power Company, the 
Belwitt Falls and other electric power 
generating plants, has purchased the 
Standard Gas & Electric Company at 
Raleigh and now controls the entire 
light system of the State capital. 

The company has just awarded con- 
tracts for steel towers, transıhission 
wires, and other material necessary to 
equip the line from the Blewitt Falls 
plant to Raleigh. Work on the great 
transformer station near Raleigh has 
started and it is predicted that the 
work there will be completed by the 
time the Blewitt Falls power station is 
ready to turn on the power. Already 
some $3,000,000 have been spent on 
the works at Blewitt Falls, and the 
men in charge now state that the gen- 
erators will be in operation January 1, 


1912. 


1911 Increase. 


—e 
Proposals for Telephones. 

An American foreign sales manager 
writes to the Bureau of Manufactures 
that one of his correspondents in the 
Philippine Islands wishes to receive 
prices on telephone installations. De- 
tails will be supplied by the Bureau of 
Manufacturers. In writing for infor- 
mation reference should be made to 


File No. 6726. 
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AMONG THE CONTRACTORS 


AND SUPPLY MEN 


H. S. KAUFFMAN, Bloomsburg, Pa., 
received the contract for wiring the 
court house at Bloomsburg. 

R. A. MeLAUGHLIN has opened an 
electrical supply house in Galesburg, 
Ill. He will also do a general electrical 
contracting business there. 

THE MOBRIDGE ELECTRIC COM- 
PANY, Mobridge, S. D., only recently 
incorporated, and has up to date re- 
ceived a number of good wiring con- 
tracts. , 

LEITHNER & WISHAR, Rock 
Island, Ill., have entered into the elec- 
trical contracting field, and will make 
a specialty of interior wiring and fix- 
ture work. 

THE THOMAS DAY COMPANY, 
San Francisco, Cal., was awarded the 
contract for furnishing and installing 
the lighting fixtures in the Federal 
Building in Sacramento, Cal. 

THE CITIZENS’ ELECTRICAL 
COMPANY, Des Moines, Iowa, has been 
awarded the contract for wiring the Y. 
M. C. A. Building at Des Moines. The 
amount of the bid was about $3,000. 

THE BAILEY ELECTRICAL COM- 
PANY, Cincinnati, O., was awarded the 
contract for wiring the two new school 
buildings at Toledo, O. The company’s 
bid for furnishing the supplies and do- 
ing the work was $31,780. 

THE W. E. CARTER ELECTRIC 
COMPANY, Atlanta, Ga., was awarded 
the contract for the electric lighting 
fixtures for eight floors of the new 
Georgian Terrace Hotel in Atlanta. L. 
L. Shivers is vice-president and gen- 
eral manager of the company. 

HANSON AND ALDERSON, 612 
North Avers Avenue, Chicago, Ill., have 
entered the electrical contracting busi- 
ness, and are prepared to handle con- 
tracts of any size. Mr. Alderson, the 
manager, was formerly installation 
foreman for the Chicago Telephone 
Company. 

THE TROY ELECTRIC COMPANY, 
Troy, N. Y., has moved its offices and 
salesrooms to the Murray Building at 
State and River Streets. The Troy Elec- 
trie Company is practically the succes- 
sor of the E. G. Bernard Company, and 
is continuing in the electrical contract- 
ing business, carrying a large line of all 
kinds of electrical supplies and elec- 


trical repairs. 


-~ 
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New Electrical and Mechanical Apparatus and 


New Line-Disconnecting Fuse Switch. 

A new line-disconnecting fuse switch, 
which it is believed will be of consid- 
erable interest to electric light and 
power engineers, has just been placed 
upon the market. Fig. 1 shows the box 
ready to be mounted on the cross arm, 
where it is easily and quickly attached 
by hooking it on by the hangers pro- 
vided, in the same manner as a trans- 
former. Fig. 2 shows the box opened 
with all parts exposed. Fig. 3 shows 
the carrier and fuse removed from the 
box and gives a good idea of their de- 
tails. 

it will be noticed that in this device 
use is made of the expulsion-type fuse, 
which is at once effective and easily 
renewed at a low cost. The expulsion 
fuse is mounted on a earrier of strong 
non-conducting material provided with 
knife-blade contacts, permitting the 
opening of a circuit in a manner sim- 
ilar to a high-potential disconnecting 
switch. 

By the aid of a hinged stud located 
beyond the contact, the switch member 
carrying the expulsion fuse is bodily 
removable from the device, permitting 
the changing or renewal of fuses with 
absolute safety, as shown in Fig. 3. 

Line connections made to the knife- 
blade contacts through heavy extra- 
flexible highly insulated cable provid- 


FIG. 1—FUSE-SWITCH BOX. 


ed with large porcelain bushings are 
easily removable should the wire part 
from any cause. Bushings will prevent 
leakage with bare wire in heavy precip- 
itation. In actual test 19,000 volts was 
used before flashover occurred. 

The case is made of cast iron of a 
design requiring no gaskets to be 
weatherproof. The door and case are 
arranged with hinges and latch lugs on 
each side made interchangeable, thus 


permitting the door to be swung either 


e ie 
Appliances. 
to the right or to the left in order to 
facilitate access to the switch and fuse. 
The specially designed latch and the 
arrangement of the switch member per- 


mits the opening of the case and the 
switch and the electrical disconnection 


FIG. 2--FUSE-SWITCH BOX OPEN. 


of the fuse without touching the de- 
vice with the hands. 

The complete device is exceptionally 
easy to install, the case being provided 
with hooks for the cross arm, no bolts 
or screws being necessary. Electrical 
connection is made by simply connect- 
ing the line wire to the wires furnished 
as a part of the device. Danger inci- 
dent to the iron case being electrically 
charged is eliminated by mounting the 
contacts on an insulating base and pro- 
viding the connecting wires with heavy 
porcelain bushings and equipping the 
case with a removable transite bot- 
tom, through which the expulsion fuse 
discharges. 

The Matthews fuse switch possesses 
the important advantage of combining 
in one article a thoroughly reliable and 
desirable type of high-voltage fuse with 
an improved disconnecting switch, per- 
mititng the operation of the device as 
a whole with a large factor of safety. 

The advantage of this fuse switch is 
that it has a positive make-and-break 
contact constructed in such a manner 
that it cannot get out of alinement. 
The carrier is pivotly mounted on a 
standard and so designed that when 
the fuse blade is swung out at an an- 
gle, it immediately becomes disconnect- 
ed from the electrically charged parts 
and permits the removal of the blade 
and fuse cartridge without the use of 
tools of any description. This permits 
the operator, troubleman or lineman to 
swing over to the end of the pole, stand 
on his spurs and hold himself in a safe 
and secure position without coming in 
contact with wires or transmission de- 


vices of any description. It permits 
him to change the fuse in the cartridge 
and place the blade back in position 
without the aid of special tools except 
a wooden handle with a hook on the 
ond. This leaves the man in such a po- 
sition that in the event of the fuse ex- 
ploding he cannot be injured. 

‘In addition to the above, this fuse 


does not permit a recurrent surge ac- 


tion in the balance of the system, be- 
cause the metallic gas path is absolute- 
ly destroyed by the rehabilitation of 
the air in the air chamber. 

The Matthews fuse switch has a ca- 
pacity of 75 amperes on voltages up to 
6,600. Special designs can be easily 
worked out for higher voltages and 
greater amperages. 

The Union Electric Light & Power 
Company, of St. Louis, has over 100 of 
these swicthes installed and are plac- 
ing them all over its system. 

Some of the advantages claimed for 
this switch are: it combines in one de- 
vice two very important and desirable 
pieces of apparatus required in the op- 
eration of overhead primary lines, the 
fuse block and the primary switch; it 
is a self-indicating trouble finder; it 
eliminates the trouble, damage and 
danger caused by the recurrent surge 
of the line when fuse blocks are used ; 
it can be employed as line disconnect- 


FIG. 3—CARRIER AND FUSE REMOVED. 


ing switch, cribbing switch or branch- 
main switch, also as a limit switch on 
consumers’ connections where there is 
any question as to whether they use 
more energy than that for which they 
contracted; reasonable first cost, ex- 
ceptionaly low cost of installation and 
low cost of maintenance. 

The Matthews fuse switch is being 
placed on the market by the firm of W. 
N. Matthews & Brother, 216 North Sec- 
ond Street, St. Louis, Mo. 
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Manufacturing Telephone-Switchboard 


Lamps. 

The story of the manufacture of the 
tiny lamps that glow on telephone 
switchboards as subscribers pick up 
their receivers is one of unusual inter- 
est. To make this product efficient and 
satisfactory has been a problem for the 
manufacturers. 
lamps in large quantities is a task that 
involves extremely delicate operations. 
The carbon filament used in the lamp 
has a diameter equal to that of the hu- 
man hair, and when this and the other 
unusual conditions are taken into ac- 
count, it may well be said that the ef- 
forts of the manufacturers have been 
highly successful. 


To turn out these. 
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ing the more than 50,000 hours in 
which the lamps have burned. 
mittent lighting up of the lamp, similar 
to that given in switchboard service, in 
no way shortens the life of the lamp, 
even when the flashing has occurred for 
over a million times. 

The wonderful results in quality 
which have been secured have been 
possible on account of the large output 
in product, permitting special ma- 
chines and processes to be used to ad- 
vantage. The capacity of the Haw- 
thorne switchboard-lamp factories now 
permits of a yearly output of two mil- 
lion lamps. | 

Early in the development of the 
lamps the size becomes fixed with di- 


SWITCHBOARD LAMP IN PROCESS OF MANUFACTURE. 


To produce a lamp that will give 
service for the greatest length of time 
has been the object of much of the de- 
velopment of types. To determine to 
what extend this has been accom- 
plished, some interesting tests have 
been carried on at the Hawthorne plant 
of the Western Electric Company. The 
lamps under test were those which have 
been adopted as standard for telephone 


‘switchboard use. 


Life tests regularly carried on by this 


‘company show that the lamps have an 
extremely long life when burned at 


usual voltages. In fact, the usual 1,000- 
hour life tests show very few unsatis- 
factory lamps. In order to determine 
how long these lamps would burn, one 


of the test lots has been allowed to 
burn continuously since 1903. No . 


change from the original condition of 
the lamps, so far as a satisfactory sig- 
nal is concerned, has occurred dur- 


mensions of five-sixteenths inch in di- 
ameter and one and three-fourths 
inches in length. The standard line 
lainp is designed to give a satisfactory 
signal on twenty-four volts, consuming 
slightly less than one-tenth of an am- 
pere. The problem.of placing a fila- 
ment with a resistance of 250 ohms or 
more in a glass globe .25 inch in diam- 
eter was well nigh impossible in the 
early days, but improved methods in 
manufacture have made it possible to 
place filaments with a resistance even 
as high as 1,000 ohms within the stand- 
ard dimensions of switchboard lamps. 
A metal filament such as tungsten or 
tantalum being of much lower resist- 
ance than the carbon is not ideal for 
the voltages and currents now consid- 
ered standard for telephone work. Ac- 
cordingly the development of the fta- 
ment has been along the lines consid- 
ered standard for carbon filament. 


Inter- 
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The chemist takes cotton or filter pa- 
per and dissolves it in a strong solu- 
tion of zinc chloride, one of the most 
corrosive and troublesome liquids 
known. The result is a solution very 
similar in appearance to glucose, but 
full of little air bubbles, every one of 
which must be removed or the filament 
will not be satisfactory. 

Cotton or filter paper is ordinarily 
called in a lamp factory cellulose, and 
these are two very pure forms of this 
wonderful material. After it has been 
dissolved in the zinc chloride it is called 
amyloid, and when it is squirted 
through a small die or tube into the 
alcohol it forms a thread, not so very 
strong, but of wonderful properties. 
The alcohol removes the zinc chloride, 
precipitates and hardens the cellulose. 
The filament is squirted into a large 
round glass jar and many feet are 
squirted into the form of a ring on the 
bottom of the jar. 

This ring increases in height until 
there are at times thousands of feet of 
the filament in each jar. It is a difficult 
problem to remove this filament, dry 
and stretch it without tangling. Amy- 
loid in this form has the property of 
shrinking almost indefinitely in every 
direction, and in order to make it suit- 
able as to uniformity in lamps careful 
drying must be adopted. The average 
size of the human hairis about .002 
inch in diameter, and this is just the 
size of the filament thread after being 
dried and stretched. Only girls who 
have perfect eyesight and delicate 
hands can handle this work at all satis- 
factorily, and even then the difficulty 
is very great. 

This thread looks very much like a 
violin string, although it is not nearly 
as strong, and it is wound in suitable 
shape on carbon blocks preparatory to 
changing of the cellulose thread to a 
pure-earbon filament. The little blocks 
of carbon with their load of threads 
properly attached are then placed in a 
brass-moulder’s graphite crucible and 


“packed thoroughly with pure powdered 


carbon. The cover of the crucible is 
securely fastened on and the crucible is 
placed in a gas or oil furnace, the tem- 
perature of which must reach the high- 
est point that the crucible will stand. 
The httle filament, being away from 
all air, changes over to carbon of a 
most durable kind, very hard and elas- 
tic. It is tested for quality, resistance 
and size before being sent to the oper- 
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Installation of Electric Ovens. 


The two accompanying illustrations 
are very good examples of typical in- 
stallations of electric ovens and it is in- 
stantly apparent that the two desirable 
features of cleanliness and pleasing ap- 
pearance have been admirably ob- 
tained. 

In Fig. 1 is shown a Despatch bak- 
ers’ oven, recenty installed in the mod- 
ern bakery of the Russell Miller Mill- 
ing Company at Minneapolis, Minn. 
This is an eighty-loaf oven and weighs 
4,000 pounds, the interior construction 
being of brick tile. This oven requires 
17,000 watts one hour each day when 
in continuous use; that is, this amount 


ators, who mount the filaments on the about one inch in length. The stem, 
stems. ,on which has been mounted the fila- 
The electrical resistance of the lamps ment, is inserted in the open end and 
must be within the predetermined lim- sealed so that it is airtight along the 
its, and the uniformity of the filament outside portion of the stem. The air is 
from end to end must be perfect. later exhausted through the small hole 
Thousands of lamps are being made in the center of the stem and closed 
every month by the Western Electric up tight so as to prevent the air get- 
Company with a filament having a cross ting back into the lamp. 
section of one-quarter that of the stand- The stem is prepared from onc- 
ard. It is almost impossible to see eighth inch tubing. The mounting. 
these filaments with the naked eye, un- wires where they pass through the glass 
less in a strong light and with a white globe are made of pure platinum. The 
background. By great ingenuity and filament is fastened to the mount or 
expert workmanship it has been found stem wires by means of a carbon ce- 
possible to make a curled filament, that ment, which is of such a character that 
is, having a loop in it of over 1,00 ohms it will not retain gases which may be 


in resistance when hot. and still be able 


within its surface or given off from 


of current is used for one hour to bring 


FIG. 1—DESPATCH OVEN IN BAKERY. 


to place it in the standard-size minia- 
ture lamp having a globe of one-quarter 
of an inch in diameter. This lamp gives 
a satisfactory signal or illumination, 
with thirty-five milamperes of current 
and gives a satisfactory life on forty- 
eight volts, although it is usually oper- 
ated anywhere from thirty-five volts to 
the maximum. 

In order to make the filament within 
the proper range and to secure a satis- 
factory service for a long life it is nec- 
essary to burn each filament in a va- 
por of gasoline or other hydrocarbon. 
When it becomes quite hot in the pres- 
ence of a hydrocarbon vapor the gaso- 
line is decomposed and a very thin 
coating of fine carbon or graphite is 
deposited on the red-hot filament. 

The lamp globe is a high-quality glass 
tube rounded on the front end, one- 
Guarter of an inch in diameter, and 


any binder which may hold the carbon 
together. 

All lamps’are given a thorough in- 
spection for possible defects. Tests 
must be made in a few hours which in 
a way represent the actual operating 
condition of the lamp in service. As 
a defect in any part of the lamp may 
cause failure in the final product, very 
great precautions have been taken to 
perfect every portion so that the lamps 
will have the utmost reliability. How 
well this has been done may be judged 
from the fact that the great majority of 
the lamps will burn many thousands of 
hours before burning out. 

In the accompanying full-size illus- 
tration, 1 is the lamp cap; 2, the lamp 
stem unmounted; 3, the lamp stem with 
filament complete; 4, the lamp after 
pumping; 5, the lamp ready for the 
terminal; and 6, the finished product. 


FIG. 2—ELECTRIC OVEN IN LABORATORY. 


the oven to the baking point. The cur- 
rent is then turned off and, owing to 
the heat-storage facilities of the oven, 
enough heat is stored to accomplish 
several bakings with the initial heat- 
ing. This same principle applies to all 
ovens of this make. The door of the 
oven shown in Fig. 1 is constructed en- 
tirely of an asbestos composition. 
Twenty Despatch open-wire electric 
heating units are used in this installa- 
tion. 

Fig. 2 shows a Despatch oven, elec- 
tric dryer and proving cabinet in the 
wheat and flour testing laboratories of 
the same firm. This laboratory is con- 
sidered to be one of the finest in the 
country for wheat and flour testing. 

These are two of the many notable 
installations which the Despatch Manu- 
facturing Company, Minneapolis, 
Minn.; is making. This company manu- 
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factures electric ovens for every pur- 
pose and their approved construction, 
and their economy and cleanliness have 
resulted in their widespread applica- 
tion. 
—— e 

Magnetic Circuits of Induction Meters. 

An improved form of meter, having 
independent elements in the magnetic 
structure, has been developed by the 
Sangamo Electrice Company, Spring- 
field, Ill., and known as the type H. 
This meter is fundamentally the same 
as the Gutmann meter made by the 
Sangamo Company a number of years 
ago, except that the Gutmann had se- 
ries coils without iron cores, so that a 
very small torque was obtained for the 
same expenditure of energy as the 
type H. 

In the type H Sangamo meter the 


, 


FIG. 1—FRONT VIEW OF MAGNETIC CIRCUIT. 


potential or shunt magnet is a com- 
plete unit, both mechanically and elec- 
trically, being fastened in the meter 
independent of the structure of the 
series laminated magnet. The series 
laminated magnet consists of a simple 
U-shaped yoke, made up as a unit, and 
riveted together, having on the other 
side of the disk from its poles a return 
plate, in which the armature rotates. 

This construction, shown in Figs. 1 
and 2, is said to be a decided advance 
in design, as it permits of easy removal 
and repair of either shunt or series 
coils without disturbing the other ele- 
ment. It is also desirable in that the 
design of the curved magnetic return 
plate of the series magnet, with its 
laminations placed edgewise to the 
field, gives a mixmum radius of action 
for both the series and shunt fields. As 
will be noted the gap of the shunt 


field stands in between the poles of the 
series magnet, so that the several poles 
are in the elosest possible relation. 
Another advantage of this construc- 
tion is in permitting the use of a lam- 
inated core for the shunt element, hav- 
ing but a single air gap. This insures 
perfect uniformity and alinement in 
the gap, and reduces the magnetic leak- 
age, which must occur at each joint or 
gap in a magnetic structure, even when 
interlaced. Aside from the importance 
of the several elements of the magnetic 
circuit, the curved return plate is most 
useful in preventing severe short-cir- 
cuits from affecting the permanent 
magnets, as the return plate offers an 
effective closed path for the surplus 
magnetic flux from the series magnet, 
during a condition of extreme overload 
or short-circuit. The shape of this re- 


FIG, 2—SIDE VIEW OF CIRCUIT. 


turn plate or yoke above the disk is 
such that the spreading lines of force 
under short-circuit conditions natural- 
ly tend to travel along the curved lines 
defined by the laminations of the re- 
turn plate, so that with its front well 
forward of the plane of the series yoke, 
no stray lines are left to act upon and 
weaken the permanent magnets. 
——~--o——__—_- 
Telephone Train Dispatching. 

The Chicago, Milwaukee & Puget 
Sound Railroad will soon be using the 
telephone to dispatch its trains between 
Mobridge, S. D., and Deer Lodge, Mont., 
a distance of 755 miles. An order has 
just been placed with the Western Elec- 
tric Company for seventy-five sets of 
its new selector and telephone equip- 
ments. 

Copper wire running 210 pounds to 
the mile will be used for these circuits. 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN i 1075 


Direct-Current Battery-Charging 
Panels. 

Where conditions, as in the case of a 
public garage, require the charging of 
the batteries of several vehicles simul- 
taneously from the same source of sup- 
ply, a suitable switching apparatus is 
necessary. The General Electric Com- 
pany’s garage type of direct-current 
battery-charging panels are designed to 
satisfy all the requirements of ordinary: 
service. They are built on the unit-pan- 
el system, the standard panels being 
equipped to take care of two, four or 
six charging circuits. When two or 
more panels are assembled in one 
switchboard, all the panel fuses are 
connected to the common source of 
supply. The circuit switches are fused 
against trouble on the individual feed- 
ers and are made double-throw, thus per- 
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DIRECT-CURRENT CHARGING: PANEL 


mitting the use of one ammeter to read 
the current on any one of the circuits 
although not more than one circuit can 
be read at a time. Potential recepta- 
cles and the necessary plug are provid- 
ed to enable the reading of the voltage 
of the source of supply and also the 
voltage actually applied to the battery 
outside the charging rheostats. The lat- 
ter are mounted compactly above the 
panels, the upper ties being convenient- 
ly operated by means of a special oper- 
ating rod. This feature is of value 
where the floor space is limited, and 
possesses the additional advantage ot 
placing the complete control of any cir- 
cuit immediately under the hand of the 
operative. 

In addition to the public garage type 
of panels, a standardized line of one 
and two-cireuit panels are available for 
private garages. 
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New Oil-Break Switch for Manhole 
brut Service. 

It is oftentimes desirable to install 
an oil-break switch in a manhole or 
other location where obviously the or- 
dinary type of oil-break switch is not 
adapted to this service, as there is dan- 
ger of flooding. To meet this need, the 
General Electric Company has devel- 
oped a water-tight oil-break switch 
substantial in construction and suited 
to operation on circuits up to, 7,500 
volts, in which the normal current rat- 
ing is 200 amperes or less. 

These switches are made in non-au- 
tomatic form, single, double and triple 
pole, single throw. The frame cover 
and oil vessel are of cast iron and all 
joints are made water-tight by means 
of gaskets. The frame is provided with 
a large vent hole to which a pipe ‘may 
be connected and extended above the 
water line to prevent undue strain on 
the gaskets, due to gases generated 
when the switches are opened under 


OIL-BREAK SWITCH. 


load. The operating handle is outside 
the frame and can be operated by hand 
or by a hook. The shaft to which the 
handle is attached passes through the 
frame in a water-tight stuffiing box. 
The leads are carried to and from the 
switch through the bottom of the 
frame, water-tight bushings being pro- 
vided for this purpose on the frame. 

The double and triple-pole switches 
are so arranged that each lead may 
pass through a separate outlet, or one 
outlet may be used in each end of the 
frame for double and triple-conductor 
cable. 

The stationary 
flared 


contacts 


supported from the contact blocks of 


the current-carrying copper studs by 


consist of 


fingers of drop-forged copper 
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heavy flat-steel springs. The studs are 
supported and insulated from the 
frame by porcelain insulators. The 


movable contacts are wedge-shaped 


copper blades actuated by specially 


treated wooden rods connected to the 


cross head, which in turn is operated 


by the handle and actuating mechan- 


1sm. 
E a 


New Folding Reel. 


The Oshkosh Manufacturing Com- 
pany, Oshkosh, Wis., is placing on the 


market a new folding take-up reel, 
shown in the accompanying illustrations, 
which 
features. In place of the old-style clum- 
sy wooden reel which not only takes 
up a great deal of room 


very unsatisfactory as a whole, the 
new reel has an iron wheel. When the 


FOLDED AND IN POSITION. 


REEL 


coil is made it is merely necessary to 
loosen a pin and the wheel collapses, 
allowing the coil to drop off. Best of 
all is the folding feature of the stand. 
By merely unhooking a couple of cross 
bars the stand ean be folded flat. 

The Oshkosh Manufacturing 
pany is the consolidation of the Osh- 
Logging Tool Company, the A. 


Com- 


kosh 
Stanford Logging Tool Company, and 
the Oshkosh Tool Manufacturing Com- 
pany, Wis. The new 


company, by reason of this consolida- 


all of Oshkosh, 


tion, will have much greater manufac- 
turing, engineering and shipping fa- 
cilities and the high standards set by 
each individual firm heretofore will 
now, if possible, be raised to an even 


greater degree. 


embodies several commendable 


on the 
trouble wagon and elsewhere but is 
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New Alternating-Current Rectifier. 

The Wagner Electric Manufacturing 
Company, St. Louis, Mo., is placing on 
the market a new alternating-current 
rectifier suitable for charging small 
storage batteries from alternating-cur- 
rent lighting or power circuits. As may 
be seen in the illustration, the device is 


. small, compact, easily portable and 


comparatively light in weight. 

The rectifier consists of three parts 
in-one case: (1) a small two-coil trans- 
former, the function of which is to 
reduce the voltage of the alternat- 
ing-current supply to a low vol- 
tage suitable for charging the bat- 
tery; (2) the rectifier proper; con- 
sisting of a vibrating armature in con- 
nection with an electro-magnet; and 
(3) a resistance which limits the flow 
of charging current. 

The principle of operation of the rec- 
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WAGNER RECTIFIER, 


tifier is simple. Its function is to per- 
mit current flowing in one direction on- 
ly to pass to the battery. This is quite 
simply accomplished by means of the 
vibrating armature above mentioned 
when operating in connection with the 
small transformer. 

The storage battery connections are 
from two substantial binding posts. It 
is quite immaterial which binding post 
is connected to the positive or to the 
negative terminal of the battery, charg- 
ing satisfactorily proceeding, regard- 
less of the way the positive and nega- 
tive terminals are connected to the rec- 
tifier. When so connected the opera- 
tion begins automatically, requiring no 
attention. The rectifier weighs twelve 
pounds. 
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The New Economy Switchbox. 

The accompanying illustration shows 
a new switchbox which is being placed 
on the market by the Economy Switch- 
box Manufacturing Company, of Cleve- 
land, Ohio. The feature of this box is 
the method of knocking out either side 
so that the boxes may be used in gangs 
of any number. The box is made from 
one piece of galvanized metal, No. 14 
gauge, all sides being electrically weld- 
ed. The box is two and three-six- 
teenths inches deep, three and twenty- 
nine thirty-seconds inches long and 
one and seven-eighths inches wide, in- 
side measurement. The box is fitted 
with knockouts for either rigid pipe 
and conduit, or flexible-conduit work. 
There are two knockouts in the bottom, 
one in each end, and one in each por- 
tion of the box forming a permanent 
side, and there is also a knockout in 


ECONOMY SWITCHBOX. 


the removable portion of the side of 
the box. The box may be used as a 
single unit by leaving intact both sides, 
but a portion of one or both sides may 
be removed, as shown in the illustra- 
tion, when it is to be built into gangs. 

The side pieces are punched for a 
complete cut, except at two places in 
the center of the punched portion 
which remained integral with both the 
knockout and the permanent portion 
of the box. In order to remove the 
side it is necessary for the workmen to 
hammer down one end and then bend 
the side back and forth with the pliers 
until the holding lugs are broken. The 
entrance knockouts are made in the 
form of a cover, rather than a wedge 
filling the holes. In punching out the 
plugs a small ear is left adhering, the 
act of driving the plug expanding the 
metal and rendering it slightly larger 
than the hole from which it has been 
driven. The adhering ear holds the 


plug in position. The plug is bent back 
to cover the hole, the offset being on 
the inside of the box. When it be- 
comes necessary to effect an extrance, 
the plug is knocked clear and.the ear 
is broken off by bending the cover back 
and forth a few times. 

This box is designated as the type 
“K C,” it has been approved by the 
underwriters, and is furnished either 
galvanized or black japanned. ‘The 
lugs for attachment to push-button 
switches are furnished with brass 
screws. 

The box is equipped with spur catch- 
es on one side, these fitting into recip- 
rocating slots on the opposite sides of 
the box when the boxes are used in 
gangs. 

—_——_s--o——__—_ 
The Pelouze Electric Iron. 

Since the Pelouze electric iron was 
first offered to the trade several slight 


PELOUZE ELECTRIC IRON. 


improvements in design have been 
made although the general principle of 
design and construction, which has 
stood the test of time, remains un- 
changed. In the accompanying illus- 
tration is shown the Pelouze Electric 
Heater Company’s (Chicago) most 
modern type, which, the company 
claims, embodies several advantageous 
features unique in electric-iron con- 
struction. 

The current and temperature in this 
iron is controlled at the iron by a sim- 
ple movement of the hand while iron- 
ing. This feature not only is very con- 
venient but also effects a saving in cur- 
rent. The heating coil is wound in a 
Hat plane, easily removable, which pro- 
vides for an even distribution of heat 
on the bottom surface. The body is 
filled with magnesia asbestos which 
prevents heat, from radiating upwards 
and while this feature provides com- 
fort for the operator, it also prevents 
cord troubles due to the wire heating. 
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Another advantageous feature is the 
‘‘rest’’ which forms a part of the iron 
casting. When the iron is not in use 
it 1s tipped back on the rear lugs and 
end of the handle. 

— ee 
Prominent Electrical Men Establish 

Consulting Engineering Company. 

An announcement of more than usu- 
al intcrest in electrical cngineeriug cir. 
cles has recently been made in connec- 
tion with the establishment of the con- 
sulting engineering firm of Woodman- 
see, Davidson & Sessions, with head- 
quarters in the First National Bank 
building, at Chicago, IH. The firm is 
composed of Fay Woodmansee, C. J. 
Davidson and E. O. Sessions. This 
company is prepared to handle con- 
sulting, civil, electrical and mecliani- 
cal engineering propositions of any 
character or magnitude, and the combi- 
nation is a particularly happy one, as 
each member enjoys a splendid repv- 
tation as an engineer and each is fitted 
by education and experience to bring 
to any problem engineering skill and 
ability of the highest degree. 

Fay Woodmansee began his first 
practical work in engineering with the 
Government on the Deep Waterway 
Survey of the Hudson River from the 
Troy State Dam to Germantown in 1898. 
On January 1, 1899, he entered the em- 
ploy of the General Electric Company, 
at Schenectady, as a draftsman in the 
Switchboard Department. In July. 
1900, he became connected with the 
Switchboard Engineering Department. 
He remained with the General Electric 
Company until February 1, 1903, when 
he became electrical engineer for Sar- 
gent & Lundy, consulting engineers. 
This position he held until his retire- 
ment from this company on April 30 
last. While with the General Electric 
Company, Mr. Woodmansee was in 
charge of all railway switchboards, the 
large Power and Mining and Lighting 
Department switchboards and under- 
took the design and development of a 
large number of big power proposi- 
tions. During his connection with 
Sargent & Lundy he was notably con- 
nected with the rehabilitation of the 
International Street Railway at Buf- 
falo, N. Y., the building of the electrie 
light plant at Wichita, Kas., the re- 
modeling and construction of the pow- 
er plant of the Twin City Rapid Tran- 
sit Company, the huilding of the pow- 
er plant of the Decatur & Springfield 


= Electric Railway, the steam plant at 
Oakand, of the Great Western Power 
Company, the power house for the 
Norfolk & Portsmouth Traction Com- 
pany, the new power plant at Atlantic 
City, N. J., of the Atlantic City Elec- 

_ trie Company, the plant of the Winona 

a ‘International Railway Company, at 
mona Lake, the substations for this 
ny, and many other power de- 
nents of greater and less import- 


ig: = Hisadivansee has also been re- 


tained as expert and appraiser in con- 
~ nection with the placing of investments 
ima number of power propositions. He 
is a member of the American Institute 
4 of Electrical Engineers, the Electro- 


FAY WOODMANSEE. 


chemical Society, and several other en- 
gineering and scientific organizations. 

C. J. Davidson has had a unique and 
valuable experience in the operation 
and management of power plants of 
various descriptions. His early expe- 
rience included shop work, operating 
experience in various branches of 
steam and electrical power plants, and 
in charge of minor installations. In 
1888 he was appointed chief engineer 
of what was then known as the Haak- 
enson Packing Company (now the Cud- 
ahy Packing Company), in Sioux City, 
Iowa. This position he held for five 
years and then accepted the position 
of chief engineer of the Sioux City 
Traction Company, which position he 
resigned in the early part of 1899 to 
become chief engineer of the power 
plants of the Milwaukee Electric Rail- 
way & Light Company. This position 


- neers, 
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Mr. Davidson held until his retirement 
to form the present organization. Mr. 
Davidson’s work with the Milwaukee 
company has included not only the op- 
eration but the design and construction 
of various plants which have been built 
by this company, and the design and to 
a large extent the supervision of the 
Ashley Street plant of the Union Elec- 
tric Light & Power Company, of St. 
Louis, Mo., and the construction of the 
power plant for the Wisconsin Trac- 
tion, Light, Heat & Power Company in 
Appleton, Wis. During the last five 


years Mr. Davidson has also been gen- 
eral superintendent of the Milwaukee 
Central Heating Company. 

Mr. Davidson is a member of the 


C. J. DAVIDSON. 


American Society of Mechanical Engi- 
an associate member of the 
American Society of Naval Engineers, 
a member of the Verein Deutsche In- 
genieure, member of the Engineers’ 
Society of Wisconsin, and a member 
and past president of the Engineers’ 
Society of Milwaukee. 

E. O. Sessions entered the drafting 
room of the Thomson-Houston Electric 
Company at Lynn, Mass., in 1889, and 
became assistant superintendent of the 
Edison General Electric Company, in 
New York, in 1891. He resigned in 
1893 to organize the Northern Electric- 
al Manufacturing Company, with head- 
quarters at Boston, Mass., and from 
1894 to 1896 was general superintend- 
ent for the Hon. Frank Jones, of Bos- 
ton, Mass., during which time he in- 
stalled thirty power plants and three 
railways for Mr. Jones. From 1896 


“Shore Electric Company, 
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to 1901 he was engineer of construction | 
for the General Electric Company at > 
Schenectady, N. Y., and from 1901 to 
1908 was engineer for the Stanley-G. I. 
Company. In 1908 he joined the Gen- 
eral Electrie Company as special en- 
gineer, which position he held until his 
retirement from that company on May $ 
1, last. Mr. Session’s experiences have 
included the design and construction 
of the largest modern power plants, 
generating and distributing electrical 
energy at both high and low tensions. 
He was associated with and in special 
charge of the design, construction and 
installation of the plants of the North 
in Chicago 
and vicinity, the Waterside Station of 


E. O. SESSIONS. 


the New York Edison Company, the 
third-rail system of the Albany & Hud- 
son River Railroad, the power plant of 
the Michigan & Lake Superior Pow- 
er Company at Sault Ste. Marie, the 
plant of the Citizens’ Electrice Com- 
pany at Houston, Texas, the installa- 
tion of the Chicago & Western Indiana 
Railway, the Union tock Yards & 
Transit Railway, the Cleveland & South 
Western Railway, the plant of the 
Hudson River Power Company at Me- 
chanieville, N. Y., the plant of the 
Union Electrice Company at Dubuque, 
Iowa, and many other similar installa- 
tions. 

Mr. Sessions is a member of the 
American Institute of Electrical Engi- 
neers, the Illuminating Engineering 
Society, Electrice Club of Chicago, and 
other organizations of a similar charac- 
Ler, 
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COMMISSION NEWS FROM NEW YORK. 
(Spectal Correspondence.) 


At the hearing before the Public Service Commission, Second 
District, on the complaint of residents of Granville as to alleged ex- 
cessive rates of the Granville Electric & Gas Company for electricity 
and gas, the only appearance for complainant was Milford D. 
Whedon. Attorney Brodie G. Higley, who is also president of the 
company, by a series of questions endeavored to have Mr. Whedon 
admit that his complaint was filed because of personal spite. He 
sought to impress this upon the Commission, by referring to Mr. 
Whedon as the only complainant who was interested enough in 
the proceeding to attend this hearing. Commissioner Decker told 
Mr. Higley that this phase of the situation would not be considered 
by the Commission, but that the case would be disposed of entirely on 
its merits. An accountant of the Commission will inspect the com- 
pany’s books to ascertain the use of the proceeds of certain securi- 
ties which the company proposes to take up at this time by an 
issue of $12,500 on bonds. 

The Public Service Commission has made an order directed 
against the Delaware & Otsego Toll Line Telephone Company and 
the Walton Home Telephone Company to show cause before the 
Commission at Albany on May 29, why an action should not be com- 
menced to recover penalty for the failure of the company to file 
schedules of rates as required by the order of the Commission. All 
other companies in the State except these two have complied with 
the order of the Commission in relation to this matter. 

In a recent letter written to the Public Service Commission, 
First District, by the Interborough Rapid Transit Company, exten- 
sive proposals were formulated for subway and elevated lines. The 
Interborough, through President T. P. Shonts, makes a series of 
concessions from its position expressed in its letter of December 
5, 1910. It proposes additional routes, especially in Brooklyn, to 
Astoria, Woodside, Buffalo Avenue, and a connection between La- 
fayette Avenue, Brooklyn, and Fourteenth Street and Broadway, 
Manhattan, by a new tunnel, so that there would be in its enlarged 
system six crossings of the East River. 

These proposed subways are to be constructed jointly by Inter- 
borough and city money. The company leaves to the city to extend, 
as it may conveniently under its own construction, these routes 
to Flushing, Jamaica, New Lots Avenue, to Coney Island by Nos- 
trand Avenue, and from Forty-third Street, Fourth Avenue, Brook- 
lyn, to Fort Hamilton, and by a branch from this last line to Staten 
Island by tunnel under the Narrows. 

The new offer, the company says, including the elevated improve- 
ments and the Belmont tunnel, represents a construction cost to 
the Interborough Company of $88,478,500 and an equipment cost of 
$45,346,000, or a total contribution by the company of private cap- 
ital in the amount of $133,824,500, or almost two dollars for each 


dollar invested by the city. 


LIGHTING AND POWER. 
(Spccial Correspondence.) 


NEW LONDON, IOWA.—The council will put in an electric 
light plant. C. 

EAU CLAIRE, WIS.—The installation of a White Way is be- 
ing agitated. C. 

ANSELMO, NEB.—Bonds for the erection of an electric light 
plant have been voted. C. 

HIBBING, MINN.—The municipal lighting plant of this city 
was completed recently. 

TROUP, TEX.—R. C. Schumate, of Zephyr, Tex., has purchased 
the local electric light plant. 

ROLAND, IOWA.—Bonds for $8,000 have been voted to con- 
struct an electric light plant. 

SENTINEL, OKLA.—This city has voted $12,000 in bonds to 
establish an electric light plant. P.: 

SILVER CREEK, N. J.—The sale of the local electric light 
plant to the city is contemplated. 

FARGO, N. D—The White Way system of lighting will be 
extended along lower Front street. C. 

LANSING, IOWA.—The Upper Iowa Power Company has been 


granted an electric light franchise. P. 
McALLEN, TEX.—A. L. Stang, of El Campo, Tex., has been 
granted an electric light franchise here. P. 


PROCTOR, MINN.—The Proctor Water & Light Company has 

been granted an electric light franchise. P. 
WAUBAY, S. D.—Work has been commenced on the construc- 

tion of the electric light plant building. C. 
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PORT LAVACA, TEX.—W. E. Shell & Company contemplate 
the construction of an electric light plant. P. 

ROLAND, IOWA.—Bonds to the amount of $10,000 have been 
voted for a pumping and electric light plant. P. 

BARTLESVILLE, OKLA.—The Bartlesville Light & Water Com- 
pany will expend $106,000 on improvements. P. 

WETUMPKA, OKLA.—This ctiy has voted bonds for $10, oe 
for electric light and water works extensions. 

WAUBECK, IOWA.—K. S., Tasker is considering the re 
tion of a power plant on the Wapsipinicon River. C. 

LITCHFIELD, MINN.—The Council has ordered the installation 
of twenty-six ornamental lights at a cost of $2,600. C. 

PATTERSON, LA.—The Patterson Light & Power Company 
has been incorporated with a capital stock of $8,000. P. 

WELEETKA, OKLA.—This city has voted bonds to the amount 
of $45,000, for electric light plant and waterworks. P. 

ROCHESTER, MINN.—Plans for a street lighting system are 
being prepared by Earle D..Jackson, engineer, St. Paul. C. 

MONTGOMERY, ALA.—The electric light plant was recently 
put in operation and is now supplying the city with light. 

EXCELSIOR, MO.—The Excelsior Water, Gas & Electric Com- 
pany has been incorporated with a capital stock of $500,000. P. 

JEWELL, IOWA.—A site has been secured for the erection of 
a brick building, for the installation of the electric light plant. C. 

FORT DODGE, IOWA.—The Northern Iowa Power Company 
is planning the construction of a large dam north of the city. C. 

BELLE PLAINE, IOWA.—Subscription lists are being circu- 
lated for the purchase of electroliers for the business district. C. 

FORT PIERRE, S. D—Steps are being taken for the installa- 
tion of an electric light plant with twenty-four hour service. C. 

BARABOO, WIS.—The Council will secure an electrical expert 
to draw plans for the installation of a municipal lighting plant. C. 

GREENSPRING, O.—A franchise has been granted to D. M. 
Scott to build an electric light and power plant in this village. 

BOONE, IOWA.—The Central Iowa Light & Power Company, 
capital $5,000, has been incorporated to supply power and light. C. 

` KNOX CITY, TEXAS.—R. W. Warren will install a combina- 
tion electric light plant, an ice plant and a steam laundry here. D. 

MILTON, DEL.—This town is to be supplied with electricity 
from the plant of the Milton Light & Power Company at Ingram’s 
Mill. 

MOROCCO, IND.—The Commercial Club is promoting a com- 
pany to build and equip a combined water and light plant in this 
town. S. 

FORT DODGE, IOWA.—The Northern Iowa Power Company 
has commenced the construction of a dam to develop 200,000 horse- 
power. C. 

LYLE, WASH.—The Pacific Power & Light Company pur- 
chased a power plant twenty-five miles east of town and will en- 
large it. 

PASCO, WASH.—This city proposes to issue $50,000 in bonds 
to purchase and improve the plant of the Pacific Power & Light 
Company. 

HAMPTON, IOWA.—The local electric light plant was burned. 
It will be rebuilt at once. The loss was $40, SES: There was no 
insurance. C. 

FLORESVILLE, TEX.—A. B. Crawford, of San Antonio, has 
been investigating the proposition of installing an electric light 
plant here. 

SALEM, ORE.—The City Council has voted to purchase the 
plant of the Salem Light, Water & Power Company at a price of 
about $370,000. 

CASTLE ROCK, WASH.—The Silver Lake Railway & Lumber 
Company has been granted a franchise for an electric lighting sys- 
tem in this city. A. 

WEBSTER CITY, IOWA.—It is proposed to take a vote on 
issuing bonds for $25,000 for the installation of an electric light 
and power plant. C. 

FORREST CITY, ARK.—A new boiler has been installed by 
the city water and light plant and in the future a twenty-four-ħour 
service wil] be given. 

STATE CENTER, IOWA.—The municipal electric light plant 
was recently burned. The loss was $20,000, with $2,300 insur- 
ance. It will be rebuilt. C. 

TEMPLE, TEX.—A new lighting system has been installed in 


a Ss 
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the yards of the Santa Fe Railroad Company here. Ornamental 

iron posts are being used. 

FLANDREAU, S. D.—The installation of an electric light 
plant at an estimated cost of $20,000 is being agitated. Mr. Shaver 
of St. Paul, is interested. C. 

KEOKUK, IOWA.—A vote was taken on May 25 on granting a 
franchise to the Stone & Webster Corporation to operate a street 
railway and power company. C. 

SUSANVILLE, CAL.—James Branham has applied for an elec- 
tric lighting franchise in this city. The franchise will be sold to 
the highest bidder on June 1. A. 

LAFAYETTE, KY.—A light and ice company has been formed 
here and machinery for a modern lighting plant ordered. It will 
be installed in a very short time. . 

SONORA, CAL.—The electric power line of the Merced Gold 
Mining Company will be extended from its present terminus at 
Penon Blanco to Coulterville, Cal. A. 

ALICE, TEX.—A franchise has been secured for an electric light 
plant which will be operated in connection with an ice plant. Both 
will be in operation in a short time. 

WAUBEEK, IOWA.—K. S. and W. S. -Tasker who are seeking 
an electric light franchise for Mt. Vernon, are preparing to erect 
a power dam with an eighteen-foot head. C. 

MANCHESTER, TENN.—This town recently voted the issu- 
ance of bonds to the amount of $25,000 for the purpose of in- 
stalling a water and electric light plant. 

MADISON, WIS.—The Peninsular Power Company has been 
incorporated with a capital of $750,000. The incorporators are 
H. J. Hunt, A. W. Tressler and D. H. Otis. 

GRANGEVILLE, CAL.—The management of the Grangeville 
Light & Power Company is now figuring on the extension of its 
power lines into the Ten Mile mining district. A. 

CANYON CITY, TEX:—The Canyon City Power Company has 
been organized with a capital of $25,000 and will conduct a light 
and power business in connection with an ice plant. 

WEISER, IDAHO.—The Sunnyside Orchard Company has in- 
stalled two ten-inch pumps driven by forty-horsepower motors. The 
pumps will supply water to 500 acres of apple trees. 

KENDALLVILLE, IND.—Bids have been advertised for a new 
400-kilowatt generator to be placed in the lighting plant here. Im- 
provements to be made will probably amount to $25,000. 

_ LOS ANGELES, CAL.—The Board of Supervisors of this county 
is receiving sealed bids for the furnishing of the necessary equip- 
ment for the lighting of the Hawthorne Lighting District. A. 

TOLEDO, O.—Mayor Brand Whitlock has approved the new 
lighting ordinance passed by Council, providing for a seven-cent 
net rate per kilowatt-hcur with a fifty-cent minimum charge. H. 

REDWOOD CITY, CAL.—A franchise for the right to operate 
an electric light and power company in the country north of 
Halfmoon Bay has been sold to J. J. Gomes and Ben Cunha. 

QUINCY, CAL.—Leroy G. Brown has filed a notice of the appro- 
priation of 50,000 miners’ inches of water to be taken from the 
North Fork of the Feather River for electric power purposes. A. 

HATFIELD, WIS.—The La Crosse Water Power Company, of 
La Crosse, is planning the construction of another power plant, 
eight miles from the city, estimated to cost, complete, $500,000. C. 

EL MONTE, CAL.—The El Monte Light & Water Company has 
been incorporated at this place with a capital stock of $25,000 by 
A. F. Snell, I. T. Baker, G. H. Coffin, S. Shirpser and M. Kauff- 
man. A. 
FORT WORTH, TEX.—J. R. Nutt, of Cleveland, O., and asso- 
ciates who have the contract for the installation of the $1,500,000 
electric power plant for this city, have started work on the enter- 
prise. D. 
NEWPORT, CAL.—The City, Council has called an election to 
take action on the proposition of issuing bonds to the amount of 
$55,000 for the purpose of constructing a municipal electric lighting 
plant. A. 
BROWNWOOD, TEX.—Dr. M. M. Scott, who recently purchased 
the townsite of Owens, near here, will make extensive improve- 
ments to the property, including the installation of public utility 
plants. D. 
ELWOOD, IND.—The Bacon-Olds Company is preparing to 
spend $100,000 on the improvement on the Citizens Heat & Light 
plant. Considerable new machinery and apparatus will be in- 
stalled. S. 

PASADENA, CAL.—General Manager Koiner of the munici- 
pal ligbting plant estimates that the cost of the needed additional 
unit to the city's electric lighting plant will be between $30,000 and 
$35,000. A. 

COLORADO SPRINGS, COLO.—At least $50,000 is to be spent 
in improving the system of the Colorado Springs Light, Heat & 
Power Company, according to a recent statement of one of the 
company officials. 

GADSDEN, ALA.—E. R. Le Fevre, L. L. Herzberg. ©. T. Hol- 
lingsworth, J. D. Dunlap, T. S. Kyle and Charles P. Smith, of this 
place, have applied for franchise to distribute electricity. They 
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plan the construction of a waterpower electrical plant developing 
20,000 horsepower. 

MONTICELLO, IOWA.—Fred J. Cross, of this city, has been 
granted franchises to install light and power systems in Cedar 
Point, Walker, Coggon, Central City, all to be operated from a 
central power plant. C. 

COLUMBUS, O.—An ordinance has been passed providing for 
the issuance of $20,000 in bonds for the new cluster light system. 
A committee of citizens has been appointed to select an appro- 
priate design for the lights. 

ROSENBERG, TEX.—The City Council has accepted the 
proposition of a representative of a Houston engineering com- 
pany to place an electric light plant here. The building is now 
in the course of construction. 

MADISON, WIS.—The Peninsula Power Company, capital $750,- 
000, has been incorporated to build an electric light and power 
plant on the northern peninsula of Michigan. D. H. Otis, C. A. W. 
Tresler and others, incorporators. C. 

ROCHESTER, N. Y.—Tests of arc lamps are being carried on 
here, with the intention of changing the street lighting system be- 
fore July, when the Imperial Council of Shriners meets here. Flam- 
ing-arc lamps will probably be used. 

FORT DODGE, IOWA.—The Northern Iowa Power Company, 
composed of Humboldt and Fort Dodge capitalists, is projecting 
a $200,000 hydroelectric scheme. It is planned to build a dam 
just north of this city on the Des Moines River. 

GOLDENDALE, WASH.—D. B. Hopper of Cedar Valley, eigh- 
teen miles northeast of Goldendale, has received an offer of $40,000 
for the water rights on his ranch. It is believed it is wanted for 


power for an electric railway from Goldendale to Maryhill. 


MANISTEE, MICH.—The properties of the Manistee Light & 
Traction Company have been sold under fareclosure by John S. 
Lawrence, of Boston, the price being $145,000. The bid was made 
on behalf of Mr. Edwards by Charles Wilson, of Grand Rapids. 


YORK, PA.—The contract for the ornamental lighting of 
Central Square has been awarded to the Edison Electric Light 
Company. There will be twelve standards carrying five lights 
each. These will be furnished by the Smyser-Royer Company. 


REDDING, CAL.—The Northern California Power Company has 
begun work on its proposed 6,000-foot tunnel near Millville, Cal., 
this being the first step in the construction of a 15,400-acre reser- 
voir in which water will be conserved for electric power pur- 


poses. A 
OXFORD, N. C.—The Oxford Electric Company and the Oxford 
Water Company, each with a capital of $15,000, have been formally 
chartered, those interested being Richard C. M. Calvert, College 
Park, Md.; Chas. F. Nesbit, Washington, D. C., and A. H. Powell, 


Oxford, N. C. 

AVON, N. Y.—The Livingston-Niagara Power Company, whose 
headquarters are in this place, has the contract to furnish 200 
electrical horsepower to the State Farm at Industry. The new 
transformer station at Golah, which the company is now building, 


is about completed. 

HARTFORD CITY, IND.—The Muncie Electric Light Company, 
the Hartford City Lighting Company, the Dunkirk Lighting Com- 
pany and the Eaton Electric Company have now been merged into 
one company. The corporation is to be known as the Muncie Elec- 


tric Light Company, 

DELANO, MINN.—The Oscar Claussen Engineering Company, 
St. Paul, will draw up a preliminary report on the remodeling or 
new construction of an electric light plant to give a twenty-four- 
hour service. It is proposed to take a vote on issuing bonds 
for the improvement. C 

YORK, PA.—The Edison Electric Light Company of this place 
is considerably enlarging its present plant capacity by the addition 
of a 2,000-kilowatt Westinghouse-Parsons steam-turbine generating 
set. The new apparatus is expected to be installed by July and 
ready for operation early in the fall. 

TUCUMCARI, N. M.—The Tucumcari electric light plant has 
been sold to I. Œ. LaFite, of Denver, Colo., the sale price being 
$22,000. Improvements to the amount of $10,000 will be made on 
the plant, a day service being added and several miles of additional 
wire being strung for suburban users. 

DELANO, MINN.—The Oscar Claussen Company, of St. Paul, 
Minn., will draw up a preliminary report on the remodeling or 
new construction of an electric light plant to furnish twenty-four- 
hour service. The proposition of securing a bond issue to make 
the improvements will be submitted to popular vote. 

MUNCIE, IND.—The Muncie Electric Lighting Company, cap- 
italized at $1,000,000, has filed articles of incorporation. The pur- 
pose is to merge the electric lighting interests of Hartford City. 
Red Key, Dunkirk, Eaton, Muncie and other towns and cities, the 
current to be supplied from the power plant at Muncie. 5. 

HELENA, MONT.—Articles of incorporation of the Landers 
Power Company have been filed. The company is incorporated 
with a capital stock of $100.000 and the directors are Owen Byrnes, 
O. M. Lanstrum, F. B. Linderman, W. W. Patterson and F. M. 
Hall. The principal place of business will be at Gould. 
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REDDING, CAL.—The Siskiyou Light & Power Company 
has secured from the Board of Supervisors of Shasta a 


Yreka, Cal., 
fifty-year franchise for transmission lines covering the streets and 
highways of that county outside of the incorporated towns. The 
company will at once extend its line south from Dunsmuir to Cas- 
A. 


, of 


tella. 
BUTLER, PA.—The Pittsburg-Hickson Company, of East But- 
ler, has closed a contract for a large addition to its power plant. 
The contracts include a battery of two 250-horsepower boilers. a 
The new gener- 


350-horsepower engine and an electric generator. 
ator, engine and boilers ordered will be installed and ready for use 


by July 1. 
ST. MARY’S, O.—The Western Ohio Railway Company has 


made a proposition to the City Council to furnish current to the city 
for lights and for use as power. The matter is now being investi- 
gated by a committee of councilmen and citizens and it is thought 
the proposition will be accepted. The company has a power house 
H. 


located in this city. 
STATE CENTER, JOWA.—The town council is making prep- 
arations to begin at once the rebuilding of the electric light plant, 
which was recently destroved by fire. A contract for the building 
will be let at once, and bids for new machinery are being adver 


tised for. It is expected that the new plant will be completed and 


ready for operation in the next few weeks. 
MOBERLY, MO.—A twenty-year electric and gas franchise 
and a five-year street lighting contract has been voted to T. F. 
Fulkerson of Trenton, Mo. Mr. Fulkerson, who is associated with 
William Maul Measey of Philadelphia, recently purchased the 
property of the Moberly Gas & Electric Company and expects to 


spend about $150,000 in improvements. 

NEW BRAUNFELS, TEX.—The City Council has adopted the 
preliminary plans of the W. K. Palmer Company, of Kansas City, 
Mo., for the construction of a large reinforced concrete dam across 
the Guadalupe River near here. The proposed dam will be for 
the purpose of affording the initial power for operating a large hy- 
droelectric plant which the city will install: D. 

DENVER, COLO.—A reorganization of the Colorado Railway, 
Light & Power Company will be effected by the new purchasers, 
represented by C. C. Chappel of Chicago. The company which fur- 
nishes light and power for Trinidad and adjoining coal camps re- 
cently went into the hands of receivers and the new owners are 
now planning to put the company on a sound basis. 

OKLAHOMA CITY, OKLLA.—The electric light lines of the 
Oklahoma Gas & Electric Company will be extended to Britton, 
to the new college for girls, one and one-half miles north of Brit- 
ton, also east of the state fair grounds and to other sections of the 
city within the next three months. The cost of construction of 
he new lines to Britton alone will amount to about $20,000 


TERRE HAUTE, IND.—The City Council has approved the con- 
tract for lighting the streets and public buildings entered into by 
the Board of Public Works with the Terre Haute, Indianapolis & 
Eastern Traction Company. The contract covers a period of five 
years and the rate is fixed at $67 a light per year. The provisions 
of the contract were modified so as to be acceptable to the com- 
pany. S. 

SAN FRANCISCO, CAL.—The Pacific Gas & Electric Company 
has closed a $100.000 contract with the Spring Valley Water Com- 
pany of this city to supply the latter company with electric energy 
to be used in the construction of a 230-foot dam behind which will be 
impounded 30,000,000 gallons of water. A transmission line ten 
miles long will be constructed to convey the current to the dam 
A. 


site. 
BRAZIL, IND.—The City Council has approved the specifications 
=) fo 5 


prepared by Frank Kattman, city engineer, tor lighting of the streets 

and public buildings of Brazil for a period of ten years. Bids will 

soon be called for and if the bids submitted are too high a municipal 

plant will be constructed and planned. The new contract, if one is 

made, will commence April 1, 1912, when the present contract ex- 
S. 


pires. 
SHEBOYGAN, WIS.—The $50,000 improvements at the power 


house of the Sheboygan Railway & Electric Company are now 
completed and the plant is in active service. The new 1,500-horse- 
ic The com- 


power Curtis turbine was put into service on April 1 
pany has also just spent an additional $15.000 for added boiler 


capacity and equipped three of its five boilers with smoke con- 
sumers. 

JONESBORO, ARK.—The Spring River Power Company, re- 
cently organized here with a capital stock of $100,000, will install 
hydroelectric plants on Spring River. in this section, and con- 
struct power transmission lines to a number of towns. The main 
offices of the company are at Jonesboro. The officers are: F. R. 
Land, president; J. D. Brown, secretary, and W. H. Vaughan, 

D. 


treasurer. 

AUSTIN. TEX.—W. P. Carmichael of the Carmichael Construc- 
tion Company, of St. Louis, Mo., will submit a proposition to the 
City Commission for the reconstruction of the dam across the Colo- 
ado River here and the installation of a hydroelectric plant. Grant 
Hornaday, president of the Midland Construction Company, of Fort 
Scott, Kan.. is also negotiating with the City Commission with the 

f D. 


same object in view. 


POTTSTOWN, PA.—A plant will be built by the Philadelphia 
Gas & Suburban Company which will furnish power everywhere 
withing a radius of twenty miles of here. The plant will contain 
three 1,000-kilowatt generators, five 400-horsepower boilers, and two 


300-kilowatt rotary converters. Four electric pumps will be em- 
ployed to pump water from the river. Improvements are also to be 


made in the lighting equipment at Pottstown. 
HARRISBURG, PA.—Thirty charters for electric and gas com- 
panies were granted a short time ago. The companies will operate 


jn parts of Delaware, Montgomery, Bucks, Luzerne, Chester and 
Most of the companies have been chartered by the 


Erie counties. 
same group of men, residing in Philadelphia and Luzerne county, 
each company having the nominal capital of $5,000 and being 


named for the district in which it will operate. 

SPRINGFIELD, MO.—A group of Springfield men have in 
view the erection of a power house on the river near View, Stone 
County. The work, to cost in the neighborhood of $75.000, will 
start with the tunnelling of a bluff 200 feet in thickness that will 
allow water now flowing around a curve to flow straight. Several 
towns, including Berryville and Eureka Springs, Ark., will be sup- 
plied with power as soon as the plant is completed. 

SAN FRANCISCO, CAL.—John Hays Hammond has now se- 
cured control of the La Grange Water & Power Company, owning 
water and power rights and a generating plant in Stanislaus Coun- 
ty, Cal, and will, it is understood, operate this property in con- 
junction with two other power companies operating in the same 
neighborhod. It is reported that transmission lines will be extend- 
ed to San Francisco and other cities and towns in central Cali- 

A. 


fornia. 
ROME, GA.—<According to statements of one of the officials 


of the Georgia Power Company, this place will be supplied with 
power not later than July 1, 1912. The company will have six 


plants with a total of 157,000 horsepower. These plants are lo- 
i That at Tal- 


cated at Dunlap and Bull Sluice now in operation 
lulah now under construction will develop 60,000 horsepower. 
Those to be constructed at Buford, 32,000, Newman, 24,000, and 


Etowah, 24,000. 
DURHAM, N. C.—The line of steel towers of the Southern 


Power Company that will bring power at a high voltage to this 
city for industrial, lighting and general electrical purposes, is about 
thus connecting Durham with the system 150 miles 


completed, 
distant, including the several hydroelectric power plants along the 
Catawba and Broad Rivers in upper South Carolina. Material for 
the distributing and transformer stations are also on hand, and 
10,000 horsepower will soon be available for use. L. 
OGDEN, UTAH.—The Merchants Light & Power Company, 
of Ogden, which has recently been granted franchises for the 
lighting and power here, and which has also obtained the munici- 
pal arc-lighting contract, has awarded to the Falkenau Electrical 
Construction Company, of Chicago, the general contract for the 
complete installation and construction of this system. The work 
will be undertaken immediately and pushed to rapid completion. 
H. A. Strauss, consulting engineer, of Chicago, has prepared plans 
and specifications for this system and is now engaged in making 


the necessary purchases at his Chicago office 


ELECTRIC RAILWAYS. 
(Special Correspondence.) 


PALESTINE, TEX.—Tucker Royall and associates are promot- 
ing the construction of an electric street railway system here. D. 

MANKATO, MINN.—The cost of the proposed electric line to 

St. Peter is estimated at $350,000. J. J. Cummings, Chicago, is in- 
C. 


terested. 
DULUTH, MINN.—The Duluth Street Railway Company has 
commenced the rebuilding of the Woodland Park line with eighty- 
C. 


pound rails. 
BOONE, IOWA.—The Chicago & Northwestern Railway Com- 


pany let the contract to the Boone Electric Company for the sup- 
C. 


ply of power. 
TULSA, OKLA.—It has been announced by an official of the 


Oklahoma Union Traction Company that two mies more of city 


track will be built. 

PORTERVILLE, CAI.—General-manager F. U. Nofziger of 

the Porterville Northeastern Railroad states that the road will be 
ready for operation by the first of July. A. 

INDIANAPOLIS, IND.—The Monon Railroad Company has sub- 

mitted plans to the Railroad Commission for electrical automatic 
S. 


block signals between Indianapolis and Chicago. 

IRWIN, PA.—The Pittsburg & Westmoreland Street Railway 
Company has asked for franchises for additional lines. It has 
agreed to extend tne trolley service to North Irwin. 


RIVERSIDE, CAL.—The Pacific Electric Company has applied 
limits of this city and the River- 


for a franchise between the citv 
A. 


side-Orange county line, a distance of seventeen miles 
DES MOINES, IOWA.—The Des Moines City Railway Company 


is planning the expenditure this year of $75,000 installing improve- 
ments, for which the General Electric Company has the con- 
C. 


tract. 
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LOS ANGELES, CAL.—The contract for the construction of 
the Glendale-Burbank extension of the Pacific Electric Company 
has been let to Robert Sherer & Company. The line is to be com- 
pleted within six months. ; 


GREENVILLE, TEX.—A charter has been filed for the Min- 
eral Heights Traction Company, which is to operate here. The 
capital stock is $17,500 and the incorporators are A. R. Nicholson, 
H. T. Weathers, A. W. Defee and others. 


FRESNO, CAL.—F. S. Granger, of the Fresno Interurban Rail- 
way Company, reports that grading for the company’s road is now 
well along and that the laying of ties and rails will begin on July 
1. The road may be ready for operation by December 15. A. 


HAGERSTOWN, MD.—The contract for the construction of 
an electric railway between Hagerstown and Clearspring, a dis- 
tance of twelve miles, has been awarded by the Hagerstown & 
Clearspring Railway Company to the Burton Construction Com- 
pany, of Richmond, Va. The road will cost about $270,000. 


MT. AYR, IND.—Eugene Purtelle announces that Chicago cap- 
italists have arranged to finance the construction of a traction line 
from RennesSselaer to Chicago by way of Mt. Ayr. Work on the 
new road is to be begun in a short time. S. 


ESCANABA, MICH.—The Escanaba Traction Company let the 
contract for the construction of a,concrete dam and pulp mill on 
the Escanaba River to Bragen & Rich, of Green Bay. A thirty-two- 
foot headway will be procured and 2,500 horsepower developed. C. 


HASTINGS, MINN.—A. T. Stebbins, of Rochester; Albert 
Schaller, of Hastings; and Edw. Feldhauser, of St. Paul, have in- 
corporated the Interurban Construction Company to construct an 
electric railway from the Twin Cities to Lake, City, Minn. The cap- 
ital is $100,000. C. 


EAST ST. LOUIS, ILL.—The East St. Louis & St. Louis Trac- 
tion Company has been incorporated with a capital stock of $2,500 
to operate a street railway in East St. Louis and vicinity. The in- 
corporators are L. C. Haynes, C. E. Hewitt, I. B. Sager, T. W. Greg- 
ory and M. W. Shaefer. Z. 

AUGUSTA, GA.—The Augusta & Aiken Railway Corporation 
will soon begin the placing of its wires underground on the principal 
business streets. The American Telegraph & Telephone Company 
and the Postal Telegraph Company will also place their lines under- 
ground in the same district of the city. L. 


FOND DU LAC, WIS.—A new interurban line, extending fro 
Milwaukee to Fond du Lac and thence to Ripon and Berlin, will be 
constructed by the Milwaukee Western Electric Railway Company. 
Operations on the new line will begin early in June, according to a 
statement made by a representative of the company. 


FT. WAYNE, IND.—R. W. Watson, vice-president and acting 
general manager of the Ft. Wayne & Northern Traction Company, 
announces that extensive improvements on the system have been 
decided on, the first of which will be the erection of new car barns 
in Ft. Wayne. The other improvements extend along the entire 
line. S. 
CLINTON, IND.—The Terre Haute, Indianapolis & Eastern 
Traction Company is reported to have acted favorably on a petition 
by the citizens asking that the company build an extension of its 
line from Clinton to Fairview Park, an incorporated town three 
miles southeast. The territory has no railroad and the district is 
heavily populated. ; 


FRANKFORT, KY.—A franchise has been granted for the con- 
struction and operation of an electric line between Elkhorn and 
Frankfort. It is proposed to construct a line of track from the 
fork of Elk Horn to join the Frankfort and Versailles traction line, 
three miles east of this city, and use that line until a track is con- 
structed into this city. 


ANOKA, MINN.—Building of the Minneapolis Northern Subur- 
ban Railway, the interurban railway that will connect Anoka, Ona- 
way and Fridley with Minneapolis, was assured at a mass meeting 
when $30,000 in stock was subscribed. Actual work of construc- 
tion on the line will start before June 1 and, according to present 
plans, the first car will be run August 1. 


MEMPHIS, TENN.—Extension work on the lines of the Lake- 
view Traction Company will begin in a short time, the line going 
to Walls, Miss., at present and later to Clarksdale. The line will 
also be extended north from its present terminal in New South 
Memphis to terminal headquarters at Union Avenue and South 
Third Street by January 1 of next year. 


SPRINGFIELD, ILL.—The Chicago, Waukegan & Woodstock 
Traction Company with capital stock of $50,000 has filed articles 
of incorporation to construct a railway from Waukegan through 
Lake and Henry Counties to Woodstock. The incorporators and 
first board of directors are Charles A. Spenny, Irving D. Stevens, 
W. P. MacCracken, Peter B. Olsen and H. S. Nedber. 

AUGUSTA, GA.—Improvements that will represent an expend- 
iture of $1.000,000 will be made on the local street railway system, 
it is said, one of these being the addition of facilities for supplying 
2000 additional horsepower. The system and the interurban line 
to Aiken, S. C., was purchased recently by Redmond & Company 
and J. G. White & Company, of New York, from the Harriman 
estate. L. 
WABASH, IND.—The Ft. Wayne & Northern Indiana Traction 
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Company is preparing to build a spur from its line in this city 
south in Lafountain Avenue to the Wabash Canning Company’s 
packing plant to facilitate the transportation of material from the 
farms to the plant. The freight cars will be loaded at switches and 
towns all along the main line, thus relieving the farmers making 
long wagon hauls to the packing plant. S 


DURHAM, N. C.—With the coming of electrical energy and the 
building of a large substation here by the Southern Power Com- 
pany it has been rumored that several short lines of hitherto steam 
railroad will be operated by electricity, and though no verification 
is had, a new road to Danville has secured a charter, and it is stip- 
ulated that steam or electricity may be used as a motive power 
for the same, this being the Durham and Danville railroad. L. 


CHARLOTTE, N. C.—The Piedmont Rapid Transit Company, 
given a franchise some months ago to operate a line out Fourth 
Street, several miles to a suburb, will have cars in operation by 
September 1, maintaining a thirty-minute schedule, according to a 
deed just filed in the clerk of the court’s office here. Paul Chat- 
ham is the leading promoter. Work has been started at the 
suburban terminus of the line, where grading is in progress. L. 


VINCENNES, IND.—The subsidy election held in this city and. 


township, May 19, in aid of the construction of three interurban 
roads, was carried by a safe majority. The tax will produce up- 
wards of $100,000 and will be divided among the Vincennes, Wash- 
ington & Eastern, the Vincennes Interstate, and the Vincennes 
North and South Traction Company. The voters in Palmyra and 


Steen Townships defeated the subsidy asked by the former com- 
pany. S 


PARSONS, KAN.—The Southeastern Traction Company has 
been incorporated by D. H. Siggins for the purpose of extending 
his Montgomery county system from Cherryvale to Iola by way 
of Chanute and Humbolt. He has been granted a franchise by Iola, 
and Chanute has also granted him permission to construct and 
operate a city system there. Mr. Siggins is now planning to ex- 


tend the Cherryvale-Coffeyville-Independence interurban system 
from Cherryvale to Parsons. 


TOLEDO, O.—Edward W. Bemis, of New York, has been se 
lected by the city of Toledo to make an appraisement of the valua- 
tion of the property of the Toledo Railways & Light Company for 
use in the negotiations between the city and street car company 
looking to a renewal of expired franchises on Toledo streets. It is 
expected that the work will be completed within two months. The 
sum of $8,000 was recently appropriated by Council to meet the ex- 
pense of this appraisement. H. 


CHARLOTTE, N. C.—The W. J. Oliver Company, which re- 
cently acquired control of the Salisbury-Spencer and Concord 
Street railways, and the franchise for the interurban line from 
Salisbury to Concord, has started the Concord line in operation 
with the LeFevre storage battery car. Work has been commenced 
on the interurban line that is to connect Salisbury wtih Concord. 
The line will touch half a dozen towns on its route. The line will 
probably be in operation by early fall. 


LEWISTON, ME.—An order has been placed with the General 
Electric Company for the equipment of the Portland, Gray & Lew- 
iston Railway. The road will run from here to Portland. The 
order includes three substation equipments each consisting of a 
300-kilowatt rotary converter, transformers and switchboard. The 
power is received from the Lewiston & Auburn Electric Light Com- 
pany at the first substation, at a potential of 10,000 volts, and 


stepped up to 33,000 volts for transmission to the two other sub- 
stations. 


RALEIGH, N. C.—The Piedmont Railway & Electric Company, 
Burlington, having $1,000,000 capital, has been chartered to gen- 
erate power, operate street railways and interurban lines, and 
maintain theaters, etc., in addition to.doing a general development 
business. The charter specifies especially the construction of elec 
tric lines to connect Burlington, Graham, Haw River, Hopedale. 
Carolina and Glenco, and operate anywhere in Guilford and Ala 
mance Counties within fifty miles of Burlington. J. M. Cook, 
Burlington; E. S. Parker, Jr., Graham, and A. L. Davis, Burlington. 
are the incorporators. 


ATLANTA, GA.—The Georgia Railroad Commission has by de 
cision denied the right of the Fulton County Board of Commis- 
sioners at Atlanta to grant a fifteen-year franchise to the Georgia 
Railway & Electric Company for their proposed Burkhead extension 
on which the maximum fare of five cents from the city limits to 
the ena of the line was fixed, thus refusing what was nominated the 
“ten-cent car fare,” the petition of the electric company for aP 
proval of the franchise being denied. The Railroad Commission 
gets forth that it holds exclusive jurisdiction in law in the matter 
of maximum rates to be charged, etc. L. 


COLUMBIA, S. C.—At a meeting of stockholders, held a few 
days ago, it was voted to adopt the resolution of the board of di- 
rectors for an increase in the capital stock of the Columbia Street 
Railway, Light & Power Company from $1,600,000 to $3,000,000. 
The question of changing the name of the concern to the olun 
bia Railway, Gas & Electric Company was also taken up an 
agreed to, following a resolution to the same effect by the directors 
at a meeting held April 11. The increase ín capital is made to pro 
vide funds for improvements in the system. 7 L. 
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TELEPHONE AND TELEGRAPH. 
(Special Correspondence.) 
ESTELLINE, S. D.—The Council has granted a franchise eS a 


local telephone ccmipany. 
HARVEY, N. D.—The County Board has granted a AN E to 


erect and maintain a telephone line. 
WAUSAU, WIS.—The Chicago & Wisconsin Valley Telephone 

Company is planning to build a line to Rothschild. C. 
MARIPOSA, CAL.—A. C. Smith and others have secured a 

franchise for a telephone line along the Mariposa and La ae 


road. 

DULUTH, MINN.—The Zenith Telephone Company will erect 
a three-story exchange building of pressed brick. The cost will be 
$50,000. C. 

CORNING, CAL.—Joseph P. Tait, representing the Tehama 
Telephone Company, has been granted a franchise for telephone 
lines in this city. A. 

FAIRVIEW, IND.—The Fairview Mutual Telephone Company 
has been incorporated with a capital of $5,000 by George Sharp, 
John Berns and Mack Ellis. 

SHUBUTA, MISS.—The Board of Aldermen at the regular 
monthly meeting granted a franchise to the People’s Telephone & 
Telegraph Company to enter the town. 

DES MOINES, IOWA.—The Epworth Rural Telephone Com- 
pany was incorporated with a capital of $6,000 to do business in 
Cherokee County. E. H. Mitchell is president. 

HENNING, MINN.—The Henning Vining Telephone Company 
has been incorporated with a capital of $4,000. The incorporators 
are A. B. Trana, M. B. Lund and John Guisness. 

HOUSTON, TEX.—Provision has been made for the installation 
of a rural telephone system covering the greater part of Brazoria 
County and portions of Harris and Fort Bend Counties. 

MAXVILLE, O.—The Maxville Telephone Company was re 
cently incorporated with a capital of $10,000. The incorporators 
are S. S. Mohler, Geo. Vanatta, John Bell and J. H. Goodlev 

BUSHYHEAD, OKLA.—The Farmers’ Rural Telephone Com- 
rany has been incorporated with a capital stock of $2,250. The 
directors are W. J. Strang, W. A. Howard and J. A. Johnston. 

OKLAHOMA CITY, OKLA.—The Mackay Telegraph Cable 
Company has just opened its first office in the state in this city 
and is pushing a line through to Galveston as rapidly as possible. 

PUEBLO, COLO.—The Pueblo Southeastern Telegraph & 
Telephone Company has been incorporated with a capital of $50,000. 
The incorporators are J. H. Voorhees, W. D. Garwood and B. H. 
Tallmadge. 

APPLETON, WIS.—The Manitowoc Road Teiephone Company 
a sub-licensee of the Wisconsin Telephone Company, has been or- 
ganized to build ten miles of line east of Darbot to connect with 
the exchange in this city. C. 

MONTEREY, CAL.—The work of constructing a forty-mile 
cross-country telephone line, from King City to Slate’s Hot Springs 
on the Coast sixty-five miles south of Monterey, has begun, Dr. H. 
C. Murphy, of Salinas, managing the project. 

TUCSON, ARIZ.—Preparations are being made for bringing 
the new long-distance telephone line from Los Angeles into the 
central station of the Consolidated Telephone, Telegraph and Elec- 
tric Company in Tucson. The work will be done at once. 

BUDA, TEX.—The Buda Telephone Company has been organ- 
ized with a capital of $5,000. Directors are W.-S. Birdwell, L. L. 
Carter, C. C. Huddleston, J. J. Blanton and J. W. Adair. The new 


‘company will make many improvements in the Jocal system, which 


it purchased. 
SALISBURY, N. C.—The Southern Bell Telephone Company 


has just begun the construction of a new toll line into Cleveland 

county, some forty miles, where it is said the existing system will 

be greatly improved. A new line will also be built to Lexington to 
L. 


take care of increased patronage. 
CALDWELL, IDAHO.—The Bell Telephone Company is install- 
The business to these 


ing another line to Parma and one to Notus. 
points has become so heavy that additional lines became necessary 


An additional line to Middleton will be put in and the Rockville 
line, which was destroyed by storms will be rebuilt. 

LEXINGTON, S. C.—The Farmers’ Mutual Telephone Company 
was organized at Gaston with the following officers: W. B. Fallaw, 
president; J. H. Price, vice-president; D. M. Craft, secretary, and 
W. D. Pound, treasurer. It is the intention of the company to erect 
a line from Gaston to Swansea and other points in the community. 

BANDERA, TEX.—The property of the San Antonio & North- 
western Telephone Company was sold at public sale for $6,000, to 
satisfy a judgment of the Boerne State Bank. The following Boerne 
people purchased the property: Chas. Reinhard, Rud Aue, Dr. J. 
F. Nore, Henry and Adolph Wendler and Adolph Luckenbach. At 
the same time, J. F. Habey bought the Bandera line for $3,400. 

SPENCER, N. C.—The Southern Bell Telephone Company has 
begun work on the rebuilding of its plant here, which will be done 
at a cost of $18,000. A new and modern common battery system 
will displace the magneto plant now in use. Several miles of cable 


will be strung, including a large cable to Salisbury through which 
The work 


all lines will be connected with the Salisbury exchange. 
is being done under the direction of J. L. Moore, division plant 


superintendent at Charlotte. 


ELECTRICAL SECURITIES. 

The decision in the Standard Oil case caused a buoyant re- 
sponse in the market for securities. There was a general activity 
which has been lacking for the past ten months. Steel was easily 
the leader in volume of trade and it was evident that those who 
are well informed regard that corporation’s operations fairly safe 
from any such decision as that meted out to Standard Oil, notwith- 
standing the fact that a new congressional investigation of steel is 
but begun. The leaders among the stocks showed these net ad- 
vances for the week: Steel, 4%; Reading, 4%; Union Pacific, 6%; 
Southern Pacific, 454; Amalgamated Copper, 4%; and Chicago, Mil- 


waukee & St. Paul, 4. 
The annual meeting of. stockholders of the American Union 
Telegraph Company will be held at 195 Broadway, New York, 


May 31. 

The Boston Water Power Company has canceled $310,000 of 
its bonds, leaving $732,000 at present outstanding. The bonds can- 
celled were used to pay for 284,712 square feet of land purchased 
from the company at public auction on January 17 last. 

The Cleveland Railway is expected to sell an additional $2,500 
000 of its newly authorized bonds in the near future to provide 
money for further improvements and additional rolling stock equip- 


ment. 
DIVIDENDS, 


Brooklyn Rapid Transit Company: 


and one-quarter per cent, payable June 9. 
Brooklyn Union Elevated Railroad; a dividend of two and one 
half per cent on the common stock, payable June 7 to stock of 
record May 31. The regular semi-annual dividend of two and one- 
half per cent on the preferred was also declared payable June 30 


quarterly dividend of one 


to stock of record June 22. 


Cities Service Company; regular monthly dividends of one-half 


of one per cent on the preferred, and one-quarter of one per cent on 
the common stock, payable June 1 to stock of record May 10. 

Detroit Edison Company; quarterly dividend of one and three 
quarters per cent, payable July 15. 

Northern Ohio Traction & Light Company; common quarterly 
dividend of three-quarters per cent, payable June 15. 

Philadelphia Electric Company, quarterly dividend of one and 


one-half per cent, payable June 15. 
Winnipeg Electric Company; a quarterly dividend of three per 


cent, payable July 1. 
CLOSING BID PRICES FOR ELECTRICAL SECURITIES ON THE LEADING EX- 
CHANGES AS COMPARED WITH THE PREVIOUS WEEK. 


NEW YORK. 
May 2 5 2. May 15. 


Allis-Chalmers Common ......0.. ccc erence cence eee eeeteucveens 7 
Allis-ChalImers preferred o.oo... cc cece cee cee eee n ee eneees 30 26% 
Amalgamated Copper 2... cc cee ccc ccc ccncrecvacccnvescesttes 67% 621% 

American Tel. & Cable... cc ccc ec ee ccc cee twee eect cenees 82 82 

American Tel. & Velie sed cc ia erate Ew Be NS Ow OW I ar 148% 148 
Brooklyn Rapid TANS s554eiis oie 6 ead oh heehee weloaew hes 80% 78% 

General Electric 6 ais eG Grae OSE ae NE EE OS OER Oh 159% 156 
er eae Te ee oe oe re ree 18% 18% 

LE GSR E Parke ok aoe 52 


Interborough-Metropolitan common 
Interborough-Metropolitan preferred 
TAA EE E wt Pale E E E NENE E E E 129 
RRA 


Kings County Electric 
Mackay Companies (Postal Telegraph and Cables) common 91% 
Mackay Companies (Postal Telegraph and Cables) preferred 76% 

135 134% 


Manhattan Elevated 

Metropolitan Street Rallway 

New York & New Jersey Telephone E EE E wag vd igs hee we os a ee 
l 49% 48 

3k 75% 


Pacific Tel. & Te 
U. S. Steel common 
U. S. Steel preferred 
Western Union eevee Ve ieee Rs hale eek ewe eee 
Westinghouse common 73 
Westinghouse preferred 


oer eae eve evew eee woe ee eevee eer eave eee eee ee 


*Last price quoted. 
BOSTON 
May 22. May 15. 
American Tel. & Tel cisks tithe oy eee eae F Oe eee Nees 148% 148% 
Edison Elec. Illuminating 2... .. ccc ccc wee eee e ere eee ee eee e. 291 286 
General Blectri corsier seu erini e eE ERR OO Gee ew a Ges 159% 156 
Massachusetts Electric COMMON 2... cc ccc e cece ee een w ee en none 19% 18% 
Massachusetts Electric preferred ....... ccc cece ecccceccoees 9 8814 
New England Telephone ....... ccc cence ccc creer eeerceseeecs 14° 144% 
Western Tel, & Tel. COMMON ,...... 0. ccc cece ewe cree eee enees 18% 19 
Western Tel. & Tel. preferred... ..... ccc cece eee tere neee 94 94 
PHILADELPHIA 
May 22. May 15 
American Railways 566.6605 SPN ae tA er eeens SO SA ees 44 44 
Electric Company of AMe@rica.. ccc. eee ee eee crete nee 12 12 
Electric Storage Battery COMMON... ....c. cc eee e eee c ee eeeee 54 52% 
Flectric Storage Battery preferred......... cece ec cccccrceee 54 52% 
Philadelphia Electric wic.s cok ce sec erase cea ee ee seco we cewee 163% 16% 
Philadelphia Rapid Transit ...... ccc cence cere eee c ene ereceeee 183k 1$ 
Philadelphia Traction ....a.sassosessesosssoesseoeesoesrosnseses R3 Me 83 
Union Traction .......sesseseesesssososossosossosrosoosoasseo 463 461% 
CHICAGO 
May 22 May I9 
Chicago Railways, Series Lon... cece cece cece ere e etree n neces f § 
Chicago Railways, Series 2c ccc. ee heen ees te eee eee ee 21% 20% 
Chicago Subway co.cc cece e ccc cece cette eee ee teen eee eneee 4% of 34 
Chicago Telephone ..s..ssessesssoosrerssreveeeneereoeneras ; ..123 ee 
Commonwealth Edison ........0.e cece eee teen e enw ees ee ei 
Big eee mee cot aa 


eoveetvetwosteoeoneaneseoee erreur rer eee e 


Metropolitan Elevated common 
Metropolitan Elevated preferred 
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PERSONAL MENTION. 


A. W. BURCHARD, of the General Electric Company, sailed 
for Europe last Wednesday on the Mauretania. 


ALEXANDER GRAHAM BELL will be honored at his birth- 
place, Brantford, Ont., by the erection of a memorial. This cere- 
mony will take place on Dominion Day, July 1, 1912. 


IRVING HALE, of Denver, Colo., has been made president of 
the Colorado Interurban Railway Company, which was organized to 
build an electric interurban railway between Denver and Longmont. 


FRANK H. CUTSHALL, who has been succeeded as general 
manager of the Chicago, South Bend & Northern Indiana Railway 
by C. D. Emmons, has been appointed general manager of the Gas 
Company at Lima, O. 

L. H. NEWBERT, manager of the Redwood district of the Pa- 
cific Gas & Electric Company, will take charge, on June 1, of the 
new appliance department of the company. Mr. Newbert’s head- 
quarters will be in San Francisco. 


PHILIPPE A. GUYE, of Geneva, Switzerland, editor of 
Journal de Chemie Physique, has been awarded the gold medal of 
the Societe d’'Encouragement pour l'Industrie Nationale, of France. 
The medal was given in recognition of his work on the fixation of 
atmospheric nitrogen which he carried on for seventeen years. 


E. D. NIMS, former president of the Pioneer Telephone Com- 
pany, has been elected vice-president of the Missouri & Kansas 
Telephone Company and will have headquarters in Kansas City. 
C. S. Gleed, president of the Missouri & Kansas Telephone Com- 
pany, will be president of both companies. 


A. G. McCLURE, who has been prominently connected with 
the conduit industry for a long time, notably with the Safety 
Insulated Wire & Cable Company and the American Conduit Com- 
pany, has recently completed a four-months’ trip embracing over 
sixty cities in the Southern, South Western and Central Western 
states. Mr. McClure has made a careful study of underground 
conduit and construction and ornamental] street lighting systems 
and conduit work for electric light, telephone and street railway 
companies, and railway signal departments. 


ARTHUR B. LISLE, general manager of the Narragansett Elec- 
tric Lighting Company, has suffered a terrible bereavement in the 
death of his only child, W. W. Lisle, a seven-year-old son. The 
little fellow had been out walking with his grandfather, Henry D. 
Briggs, and started to dig a hole in a sand bank near Mr. Lisle’s 
home at Chepiwanoxet. Before Mr. Briggs could get to his assist- 
ance there was a slide and a huge boulder fell upon the boy. 
Neighbors rushed to the rescue, but in spite of their heroic efforts 
at releasing the lad and in applying artificial respiration the little 
fellow expired before medical assistance could be secured. We 
join with many friends in extending our deepest sympathy and 
heart-felt condolences to the bereaved members of the family. 


JAMES LYMAN, formerly district engineer for the General 
Electric Company, Chicago, Ill., has become a member of the firm 
of Sargent & Lundy, consulting engineers, Chicago, where he will 
assume the duties of chief engineer of the Electrical Department. 
Mr. Lyman is one of the pioneers in electrical engineering, having 
been associated, during the years from 1884 to 1887, with Thomas A, 
Edison in installing the first lighting plants in Pennsylvania, Mary- 
land and neighboring states. After a period of several years in the 
manufacturing business Mr. Lyman entered the employ of the Gen- 
eral Electric Company, being located first in Schenectady and, 
for the past sixteen years, in Chicago as district engineer. Mr. 
Lyman is a graduate of Yale University (Sheffield Scientific School) 
and has also received a master’s degree in electrical and mechan- 
ical engineering from Cornell University. He is a member of the 
American Institute of Electrical Engineers, American Society of 
Mechanical Engineers, American Electrochemical Society, Ilum- 
inating Engineering Society, Western Society of Engineers, Chicago 
Electric Club, University Club, and the Union League Club. Coin- 
cident with Mr. Lyman’s change is that of W. S. Monroe, formerly 
in charge of the drafting room of Sargent & Lundy, who has been 
also taken into the firm and will hereafter assume the duties of 
chief engineer of the mechanical department, under Mr. Sargent. 


OBITUARY. 


JOHN M. NATE, well known in the telephone field, died at 
the home of his daughter, in Winona, Minn., on April 30. Mr. 
Nate was for many years connected with the Chicago Telephone 
Company, being its purchasing agent for some time prior to the 
year 1895. In 1895 he entered into electrical manufacturing and 
was just before his death manager of the Minneapolis office of the 
Stromberg-Carlson Telephone Manufacturing Company. 


HENRY HUTCHINS SYKES, general manager of the Southern 
New England Telephone Company, died in New Haven May 18, 
1911. He was born in Suffield, Conn., in 1867 and graduated from 
the Yale scientific school in 1889 and from Boston Technology in 
1591. Immediately afterward he went with the American Telephone 
& Telegraph Company, remaining there until 1895. In that year he 
Was appointed chief engineer of the Bell Telephone Company of 
Missouri and lived in St. Louis. In 1902 he went to New Haven as 
general superintendent of the Southern New England and in Janu- 
ary, 1907, he was made general manager. 
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LEGAL NOTES. 


GRANT TO POWER COMPANIES NOT APPLICABLE TO 
THLEPHONE COMPANIES.—An act granting to electric power 
companies the right to use public highways for poles and wires 
does not apply to telephone companies whose operations are con- 
fined exclusively to telephone service—Supreme Court of Nebraska 
in Alt vs. State, 129 N. W. 432. 


POWER TO TRANSMIT ELECTRIC CURRENT INCLUDED.— 
A municipal ordinance empowering a corporation “to lay down in 
the ground, put on poles and otherwise attach wires to other suit- 
able conductors for the transmission of electricity, upon, over, 
through, under and in the streets, lanes, alleys and public grounds” 
of the city, includes power to transmit electric current, using the 
public way as indicated, for all lawful purposes.—Supreme Court 


of Wisconsin, in State vs. Kenosha Electric Railway Company, 129, 
N. W. 600. 


RIGHTS OF TELEPHONE VERSUS RAILROAD COMPAN- 
IES.—Where a telephone company constructs its lines along a 
public highway in a proper manner under the terms of a legisla- 
tive grant and uses them in the public service, a railroad company 
has no authority, either by itself or by an employe, to treat the 
Wires at a railroad crossing as a nuisance and cut them down, if 
they do not in any way endanger railroad employes or interfere 
with the moving of trains, or wth the railroad right of way. In 
determining the respective rights of a telephone company and a 
railroad company at a place where the telephone wires on a pub- 
lic highway cross the railroad right of way, the rights of the 
public, as well as property rights, should be considered.—Supreme 
Court of Nebraska, in Alt vs. State, 129 N. W. 432. 


ELECRICITY IS “MANUFACTURED” AND COMPANIES 
MAY BE “TRADING COMPANIES.’—Unlike the utilization of 
water and air by simple control and guidance of them to the de 
sired end, commercial electricity is produced by labor, machinery 
or by chemical combination of various different elements. To do 
this is the very essence of manufacture—‘the making of some- 
thing from raw materials by hand, by machinery or by art.” And, 
when so manufactured, it cannot be denied that electricity can be 
bought, sold, measured and delivered. Therefore, companies may 
make it their principal business to buy, sell, measure and deliver 
electricity, and in doing so become “trading companies” within the 
meaning of the bankruptcy law, so as to be adjudged involuntary 
bankrupts.—United States District Court in West Virginia, In re 
Charlestown Light & Power Co., 183 Fed., 160. 


SUPPLYING ELECTRIC CURRENT A PUBLIC USE.—AlL 
though there are some contrary views expressed, the Supreme 
Court of Tennessee is of the opinion that the supplying of electric 
current for lighting, heating, and motive power, where all who 
desire are entitled to demand a supply for such purposes, js, at 
the present day, a public use, particularly where the opportunities 
of the company to serve a large portion of the public are apparent 
and its purposes to do so are conceded. This conclusion is reached 
in a case where it is held that a demurrer was properly overruled 
to a petition to obtain land by condemnation for the purpose of 
taking care of the back flow of waters caused by dams which the 
company proposed to construct to obtain a sufficient head of water 
to operate its electrical works. A growing’ need of the modern 
community, the court says, is most certainly the need for electric 
current. Not only as municipalities do we demand such current, 
for street lightning and the like, not only do our public service 
corporations require it for transportation of passengers and com- 
modities, but it is demanded in every household, store, factory, and 
office, and in fact everywhere that light, heat, or motive power is 
wanted. Its uses are multiplied daily. It has long been held that 
the supplying of water to a community was a measure of public 
utility, and the supplying of electricity to a modern community is 
scarcely less a measure of public utility—Great Falls Power Com- 
pany vs. Webb, 133 S. W. 1105. 


PROPOSALS. 


NAVY DEPARTMENT SUPPLIES.—The Bureau of Supplies 
and Accounts, Navy Department, Washington, D. C., will open bids 
on naval supplies on the dates given below. Bidders interested 
therein should make early application for copies of the schedule. 
giving the schedule numbers desired. Schedules can be obtained 


from the Navy Pay Office nearest each navy yard, Bids will be 
asked on the following supplies: 
Date of Place of Schedule 
Opening, Material. Quantity, Delivery. No. 
June 6—Switehbourds, ete......... Miscellaneous... Brooklyn, N. Y...361 
Tape, insulating, cotton..1,200 pounds....Norfolk, Vas... obs! 
= Tape, insulating, rubber..350 pounds..... Norfolk, Val... ohet 
June 20 - Breakers, cireuit........6 ND eats ae ater e as ath eng 9 Mare Island, Cal. 5-1 
Fuses .................... Miscellaneous... Mare Island, Cal. 302: 
Tape, insulating, cotton.. 9530 pounds..... Mare Island, Cabos 
Tape, insulating, rubber.. 300 pounds..... Mare Jsland, Cal.. g 
TPEAWSIOFTAETS agoa idene ea. Sa eae EA eee, 4 Puget Sd., Wash": 
Wire, magnet ...........535 pounds..... Mare Island, Cal. 86s: 
Wire, resistance ........135 pounds.....Mare Island, Cal..sbe: 


POST OFFICE. CLAY CENTER. KAN.—The office of the Super: 
Vising Architect, Washington, D. C., will receive scaled bids until 
June 26 for the construction, complete (including plumbing, £38 
piping, heating apparatus, electric conduits and wiring and lighting 
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fixtures) of the United States pust office at Clay Center, Kan. 
accordance with drawings and specifications, copies of which may 
be obtained from the custodian of site at Clay Center, or at the 


Supervising Architect’s office. 
POST OFFICE, GETTYSBURG, PA.—The office of the Super- 

vising Architect, Washington, D. C., will receive sealed bids until 

May 15 for the construction (including plumbing, gas piping, heat- 


ing apparatus, conduit and wiring) of the United States post office 
in accordance with drawings and specification, 


at Gettysburg, Pa., 
copies of which may be obtained from the custodian of site at 
Gettysburg, or at the Supervising Architect’s office. 


NEW PUBLICATIONS. 


TERRESTIAL MAGNETISM.—The Department of Commerce 
and Labor has tabulated the results of magnetic observations made 
by the Coast and Geodetic Survey between July 1, 1909 and June 
30, 1910. 

MAGNETIC MEASUREMENTS. — The Coast and Geodetic Sur- 
vey has issued “Directions for Magnetic Measurements,” by D. L. 
Hazard, computer in the Division of Terrestrial Magnetism. This 
publication gives the theory of measurements of the earth’s field 


and directions for carrying out such measurements 
BULLETIN OF BUREAU OF STANDARDS.—No., 2 of Vol. 7 


of this publication has appeared and contains, among others, the 
“The Reflecting Power of Various Metals,” and 


following papers: 

“Selective Radiation from Various Substances,” by W. W. Coblentz; 
“The Measurement of Electrical Oscillations in the Receiving 
Antenna,” and “Some Experiments with Coupled High-Frequency 


Circuits,” by L. W. Austin. 


NEW INCORPORATIONS. 
BROOKLYN, N. Y.—The United Chandelier Works has been 
incorporated with a capital of $800 by Harry Berkowitz, Soloman 


Pascal and Annie Berkowitz, all of Brooklyn. 

MILWAUKEE, WIS.—The American Electric Goinmeit has been 
incorporated with a capital of $6,000. The incorporators are T. R. 
Cook, Asa T. Cook and John A. Wallis. 

CLAYTON, WIS.—The Clayton Electric Company was recently 
incorporated wtih a capital of $2,000. The incorporators are Theo- 
dore Erickson, James S. Malchow and C. J. Anderson. 

YOUNGSTOWN, O.—The Electric Wiring Company, which will 
deal in electric supplies, has been incorporated with a capital of 
$25,000 by C. H. Hood, W. E. Fownes, C. R. Hood and H. W. 


, in 


Fownes. . 

PASSAIC, N. J.—The Standard Electric & Manufacturing Com 
pany has been {incorporated with a capital of $100,000 and will 
engage in an electrical and mechanical contracting and engineering 
business. The incorporators are Anton Voegtle, Richard H. Voegtle 


and Hermann J. D. Voegtle. 
IND.—The Lafayette Electric Manufacturing 


LAFAYETTE, 
Company has filed articles of incorporation with the Secretary of 


State. The capital stock is $40,000. The object and purpose of 
this corporation is to manufacture and sell electric appliances and 


devices of every kind and description, and all machines, tools and 
The incorporators are Albert E. 


instruments pertaining thereto. 
Scheitethe, W. M. Baker and B. P. Shearer. S. 


l INDUSTRIAL ITEMS. 
ROESSLER & HASSLACHER CHEMICAL COMPANY. New 
York, N. Y., has issued its May price list of chemicals. 


WICKES BROTHERS, Saginaw, Mich., has issued its May 
monthly stock list of machinery bargains. This list contains a 
great number of pieces of electrical and mechanical apparatus 

THE NATIONAL METAL MOLDING COMPANY, Pittsburg, 
Pa., has mailed wal] hangers listing and illustrating different forms 
f “National” metal molding. Porcelain rosettes, dead-ends, key- 


less receptacles, etc., are included. 

THE CONDUIT MACHINE COMPANY, St. Louis, Mo., is dis- 
tributing to the trade small pocket wiring tables which are com- 
piled in very convenient form. The table advertises especially the 
C-M fishing and threading machine. 

ALBERT & J. M. ANDERSON MANUFACTURING COMPANY, 
Boston, Mass., recently distributed Bulletin No. 19 on line material 
for electric railways. Practically all the material listed is of the 
company’s own manufacture, and is a result of sixteen years’ expe- 
rience in this line of work. 

THE ELECTRIC CONTROLLER & MANUFACTURING COM 
PA sY, Cleveland, O., continues in the May number of Common 
Sense the article on “Automatic Magnetic Control.” Former articles 
of this series have appeared in the issues of the four preceding 


months. 
THE WESTINGHOUSE ELECTRIC & MANUFACTURING 


COMPANY, Pittsburg, Pa., has reproduced in bulletin form a series 
of talks and illustrations of railroad electrification which have ap- 
peared in the technical magazines between January 1 and March 1, 
1911. This publication is listed as circular No. 1517 and will be sent 


on request. 
THE HURLEY MACHINE COMPANY, Chicago, Ill., is mailing 
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to the central stations a proof of an electrotype which it will 
send to those desiring it for use in connection with newspaper 
advertising. The electrotyped advertisement is in the form of a 
six-picture cartoon illustrating the great convenience of the Thor 
electric laundry machine. 

PARTRICK, CARTER & WILKINS COMPANY, Philadelphia, 
Pa., suffered considerable damage from a fire which, on the night 
of May 16, occurred in its factory. The company announces that 
the facilities will in a short time be so readjusted as to permit 
of the prompt filling of orders, and asks for the present the fn- 
dulgence of its customers. 

THE CUTLER-HAMMER MANUFACTURING COMPANY, Mil- 
waukee, Wis., announces that its heating appliance department 
has been moved to New York City, where more space was avail- 
able. The sales offices, located in the Times Building, at Broadway 
and Forty-second Streets, are in charge of George B. Katzenstein, 


manager o1 the department. 
THE MESTA MACHINE COMPANY, Pittsburg, Pa., has dis- 
tributed a bulletin describing and illustrating the Mesta horizontal 
double-acting tour-cycle gas engine. An interesting comparison of 
the economy of gas and steam engines is made in the publication, 
a chart being included to show the losses in both engines and the 


power finally available at the shaft of each. 
MATHIAS KLEIN & SONS, Chicago, who have made the Klein 
line of construction tools since 1857, have been appointed sole dis- 
tributors for the “P. & G.” wire skinner. This handy little tool is 
meeting with great favor among electricians, line men, telephone 
men, fixture hangers and others. M. Klein & Sons will be glad to 


mail descriptive circular of this device on request 
ALLGEMEINE ELEKTRICITATS-GESELLSCHAFT, Berlin, 
Germany, has issued bulletins describing its iron resistances for 
self-regulation of current under variable voltage, columns for 
switchboard instruments, turbo-compressors, motor-generators, arc 
lamps for color matching, bell-ringing transformers, and motors for 
planers and other machines and devices requiring automatic re- 


versal. 
THE JEFFERSON GLASS COMPANY, Follansbee, W. Va, 


manufacturers of Luceo reflectors for tungsten lamps, has estab- 
. With R. 


lisned a new office at 24 East Adams Street, Chicago, Ill 
The company has recently added Luceo 


A. L’Ecuyer in charge, 
ball globes for 100, 150, 250, 450 and 500-watt lamps and the Luceo 
ceiling bowls, as well as a line of Luceo reflectors of larger dimen- 


sions, 
THE WILLARD STORAGE BATTERY COMPANY announces 


that, owing to increasing business, it has been found necessary to 
secure larger quarters for the accommodation of the Detroit branch. 
These have been obtained at 1191 Woodward Avenue, Detroit, 
Mich., where a sales room and fully equipped battery repair depart- 
ment are ready for business. This branch is in charge of Max 


G. Hilman. 

THE J. FAESSLER MANUFACTURING COMPANY, Moberly, 
Mo., makers of “Boss” and “Universal” flue expanders, flue cutters 
and other boiler tools, have reorganized their sales department 
and placed Charles F. Palmer in charge as sales manager, with an 
office at 810 Olive Street, St. Louis. Mr. Palmer is well qualified 
for this position through previous experience in selling Faessler 
tools and as representative of the Frank E. Palmer Supply Com- 


pany, of St. Louis. 
THE CROCKER-WHEELER COMPANY, Ampere, N. J., has 


mailed cards bearing the announcement that it is prepared to fur- 
nish three-wire direct-current generators for practically any ca- 
pacity. The neutral in this form of generator is obtained from 
an additional generating winding in the armature, this winding 
being connected to a single collector ring. The advantages of this 
design of generator are said to be: high efficiency, great overload 
capacity, and simplicity. 

FRANCIS P. MANN, 12 Boulevard Arago, Paris, France, has 
made an arrangement with M. Herrgott, the inventor of electric- 
heating fabrics, a description of which was published in a recent 
issue of the ELECTRICAL REVIEW AND WESTERN ELECTRICIAN, to 
represent him for any business developed in America, either as 
to orders for such material or as to forming a branch company 
or agency. Catalogs in English are now ready and will be fur- 
nished by Mr. Mann upon request. 

THE MORRIS IRON COMPANY, of 86 West Street, New York 
City, recently received two important contracts for lighting by 
means of combination trolley and lighting poles. These are to be 
installed at Joliet, Ill., and Texarkana, Tex. Previous installations 
of similar posts have been made by this company at Lincoln, Neb., 
Poughkeepsie, N. Y., and Portland, Me., and undoubtedly at least a 
dozen cities will have adopted this form of lighting during the 
present year. 

THE OSHKOSH LOGGING TOOL COMPANY, Oshkosh, Wis., 
announces its consolidation with the A. Stanford Logging Tool 
Company and the Oshkosh Tool Manufacturing Company. both of 
Oshkosh, The new corporate name will be the Oshkosh Manufac- 
turing Company. The Stanford Company was organized in 1853 
to manufacture labor-saving tools and devices. The Oshkosh Log- 
ging Tool Company was organized in 1885 and although manu 
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facturing lumbermen’s tools, made a specialty of labor-saving 
tools and devices for telephone and telegraph companies and elec- 
trical contractors. The consolidation of these two companies, to- 
gether with the Oshkosh Tool Manufacturing Company, will give 
impetus to this line of business. 


THE WALPOLE RUBBER COMPANY and THE MASSACHU- 
SETTS CHEMICAL COMPANY announce that their Chicago offices 
are now located in the Brooks Building, at the corner of Jackson 
Boulevard and Franklin Street. 


DATES AHEAD. 


American Society of Mechanical Engineers. 
Pittsburg, Pa., May 30 to June 2. 

National Electric Light Association. 
York City, May 29 to June 3. 

Commercial Section, National Electric Light Association. Meet- 
ing and banquet, New York, N. Y., June 1. 

National District Heating Association. 
burg, Pa., June 6-8. 

Canadian Nationa] Electrical Credit Association. 
Ont., June 13-16. 

American Society of Civil Engineers. 
tanooga, Tenn., June 13-16. 

Association of Railway Electrical Engineers. Semi-annual con- 


vention, Washington Terminal Station, Washington, D. C., June 
16 and 17. 


Spring meeting, 


Annual convention, New 


Annual meeting, Pitts- 
Toronto, 


Annual convention, Chat- 
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National Gas and Gasoline Engine Trades Association. Con- 
vention, Detroit, Mich., June 19-23. 

Association of Railway Telegraph Superintendents. 
meeting, Boston, Mass. June 19-23. 

Michigan Electric Association. Annual convention, on board 
steamer Minnesota, leaving Grand Haven, Mich., June 19, returning 
to St. Joseph, Mich. June 22. 

Mississippi Electric Association. Annual convention, Gulfport, 
Miss., June 20-21. 

American Institute of Chemical Engineers. Semi-annual meet- 
ing, Chicago, Ill, June 21 to 24. 

Society for the Promotion of Engineering Education. 
meeting, Pittsburg, Pa., June 26, 27 and 28. 

American Institute of Electrical Engineers. 
tion, Chicago, Ill., June 26-30. 

American Society for Testing Materials. Annual meeitng, At 
lantic City, N. J., June 27 to July 1. 

American Chemical Society. Annual meeting, Indianapolis, Ind., 
June 28-30. 

National Electrical Contractors’ Association. 
N. Y., July 19. 

Ohio Electric Light Association. 
Point, O., July 25-28. 

American Electric Railway Association. 
Atlantic City, N. J., October 9 to 13. 

Association of Railway Electrical Engineers. 
tion, La Salle Hotel, Chicago, November 6-10. 


Annual 


Annual 


Annual conven- 


Niagara Falls, 
Annual convention, Cedar 
Annual convention. 


Annual conven- 


RECORD OF ELECTRICAL PATENTS. 


Issued (United States Patent Office) May 16, 1911. 


992,165. TELEPHONE SYSTEM. Henry P. Clausen, Chicago, Ill., 
assignor to Stromberg-Carlson Telephone Manufacturing Com- 
pany, Rochester, N. Y. Filed March 17, 1902. A supervisory 
lamp signal is controlled by a supervisory relay and a supple- 
mental relay. 

992,168. SPARK-PLUG. James R. Coyle, Huntsville, Ala., assignor 
of one-half to Elmore J. Mitchell, Huntsville, Ala. Filed June 
28, 1910. The central electrode has two adjustable coaxial sec- 
tions with the adjacent ends meeting in a glass tube. 


992,174. TROLLEY-GUIDE. Edward De Planque, Philadelphia, Pa. 
Filed Sept. 22, 1910. On each side of the trolley harp are guide 


members with fingers at their forward ends projecting beyond 
the trolley wire. 


992,201. SYSTEM OF ELECTRIC-MOTOR CONTROL. Henry D. 
James, Pittsburg, Pa., assignor to Westinghouse Electric & 
Manufacturing Company. Filed June 8, 1907. A three-phase 
motor is connected to its supply through intermediate steps on 
a transformer and a set of resistances, all connections being 
made in succession by remote-control switches governed so as 
to prevent excess current. 


992,202. SYSTEM OF ELECTRIC-MOTOR CONTROL. Henry D. 
James, Pittsburg, and Edwin Lehr, Wilkinsburg, Pa., assignors 
to Westinghouse Eletric & Manufacturing Co. Filed Sept. 3, 
1907. A polyphase induction motor has two independent mag- 
netic reversing switches and a set of magnetic switches for cut- 
ting out the secondary resistance, each of the latter switches 
having three magnet windings, two of which are first placed in 
series across one phase and then all are connected in poly- 
phase manner as the switch is closed. 


992,214. ELECTROPNEUMATIC BRAKE. Louis Alfred Lariviére, 
Paris, France. Filed June 13, 1910. An electromagnet under 


the control of the locomotive operator has a core for operating 
inlet and release valves. 


992,217. UNIT SWITCH-CONTROL SYSTEM FOR ELECTRIC MO- 
TORS. Edwin Lehr, Wilkinsburg, Pa., assignor to Westinghouse 
Electric & Manufacturing Co. Filed June 8, 1907. A series of 
resistance-controlling switches for the rotor of a polyphase 
induction motor has combined with it a series relay switch and 
a number of intermediate relay switches that alternately delay 
the action of the successive control switches to permit the se- 
ries relay switch to act after each control switch is closed. 


992.226. AUTOMATIC CONTROLLER FOR ELECTRIC ELEVA- 
TORS. William McDonald, Unionport, N. Y. Filed Feb. 17, 
1911. 


In a traction elevator having a driving and an idler 
sheave, the shafts of these sheaves are connected by a sprocket 
chain which is adapted to open a switch in the main circuit 
when there is a difference of speed between the sheaves. 


992.936. RAILWAY SIGNALING APPARATUS. Walter P. Neu- 
bert, Swissvale, and William H. McClelland, Jr.. Wilkinsburg, 
Pa., assignors to Union Switch & Signal Co., Swissvale, Pa. 
Filed Dec. 30, 1909. Includes a contact-making device with 
two arms rotatable in both directions for engaging two sets 
of contacts. 


992,273. DEVICE FOR ADJUSTING SUSPENDED ELECTRIC 


LAMPS. Samuel Singer, Brooklyn, N. Y. Filed Jan. 3, 1911. 
A lamp-cord adjuster has a block in two parts, one having two 
recesses into which fit the arms of the other part. 


992.280. POLYPHASE MOTOR. Simon Sparrow, St. Louis, Mo., 
assignor to Wagner Electric Manufacturing Co., St. Louis, Mo. 
Filed April 30, 1910. The rotor has a single distributed closed- 
coil winding, some parts of which are permanently short-cir- 
cuited and other parts are arranged to be short-circuited. 


992,281. ELECTRIC FURNACE. Eben C. Speiden, Niagara Falls, 
N. Y., assignor to International Acheson Graphite Co., Niagara 
Falls, N. Y. Filed Jan. 31, 1911. Has overlapping electrodes in- 
clined above a zone of maximum temperature development. the 
working ends of the electrodes being at the apices of an approxi- 
mately equilateral triangle. 


992,289. MULTIPLE-VOLTAGE CONTROLLER. Emmett W. Stull 
and George B. Schley, Milwaukee, Wis., assignors to Allis: 
Chalmers Co. Filed Sept. 30, 1909. A controller is arranged 
to change the connections of the motor armature from one set 
of mains to another of lower voltage while maintaining the 
continuity of the circuit and as such change is being made to 
insert, by means of a lever arrangement, resistance temporarily 
in the armature circuit and in series with the main to which an 
armature terminal is being changed. 


992,294. MOTOR-STARTER OR ELECTRIC-CIRCUIT CONTROLL- 
ER. George G. Thompson, Muskegon, Mich., assignor to Amer- 
ican Electric Fuse Co., Muskegon, Mich. Filed Dec. 31, 1910. 
Has a pair of resistances each made up of a pile of carbon 
disks mounted on the back of the starting plate, which has 4 
control lever on its face. 


992,300. ELECTROMAGNETIC APPARATUS. Miles Walker. 
Manchester, England, assignor to Westinghouse Electric & 
Manufacturing Co. Filed Dec. 16, 1905. Combines with a mag: 
netizable core, of a continuous conductor surrounding the core, 
and comprising two paths of unequal resistance which are 
responsive to an alternating current for producing a magnetic 
field of constant poliarity in the core. 


992.301. CABLE OR CONDUCTOR HANGER. John J. Walsh, 
Yonkers, N. Y. Filed April 24, 1908. Has a conductor-recel¥- 
ing hook of sheet-metal with stiffening flanges and a movable 
closure for the hook. 


992,302. ELECTRIC MACHINE FOR THERAPEUTIC PURPOSES. 
Reinhold H. Wappler, New York, N. Y., assignor to Wappler 
Electric Manufacturing Co., New York, N. Y. Filed Oct. 11, 
1910. Includes a current rectifier comprising a rotor of insulat: 
ing material, diametrically opposed sets of posts carried bY 
it. a conductive segment secured to the posts of each set at 8 
distance from the rotor, and conductors co-operating with the 
segments. 


992.305. SWITCH-CONTROLLER. Harold D. Waterhouse, Quincy, 
Mass.. assignor to Lamson Consolidated Store Service Co., New 
ard, N. J. Filed Feb. 27, 1906. A pneumatic-tube parcel-deliver! 
system has a central selecting switch electrically connected to 
switches at each of the substations for diverting the carrier at 
any of these points. 


992,306. CLUSTER LAMP-SOCKET. Nelson Weeks, Richmond, 
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Hill, N. Y., assignor to Benjamin Electric Manufacturing Co., 


Chicago, Ill. Filed May 17, 1904. A plural lamp socket has a 


central block carrying circuit terminals. 
992,333. ELECTRIC EXCHANGE SYSTEM. Alexander T. Brown, 
Syracuse, N. Y., assignor to Wilbert L. Smith. Filed May 28, 
1895. Renewed July 16, 1910. Comprises a series of metallic 
circuits connecting the subscribers to the main exchange, one 
of these circuits having an automatic controlling device. A mo- 
tor intermittently connects the circuits at the exchange. 
992,360. TROLLEY-POLE-CONTROLLING MECHANISM. Michael 
Kern, Chicago, Ill. Filed Aug. 23, 1909. A mining locomotive 
has its trolley pole held against the wire by a spring-pressed 


arm bearing against it. . | l ; 
992,366. AUTOMATICALLY-OPERATED ILLUMINATED ADVER- 


TISER. Luther L. Mack and Ralph D. Horton, Longbeach, Cal., 
assignors to General Appliance Manufacturing Co., Los Angeles, 
Cal. , Filed Feb. 23, 1910. Motor-driven ratchet wheels carry 
an endless chain slide carrier in front of a projecting lamp. 


992,372. COMMUTATOR. Emil Mattman, Milwaukee, Wis., assign- 
or to Allis-Chalmers Co. Filed Aug. 6, 1909. Comprises a num- 
ber of bars, a spider for supporting the bars, and a member 
provided with slots and secured to the spider to prevent in- 
jurious matter from coming in contact with the bars, the slots 
being arranged to permit axial shifting of the member. 

992,374. AUTOMATIC BLOCK-SIGNAL JOINT. William McGuire 
and Lloyd H. Kinney, Clifton, Pa. Filed July 9, 1910. An in- 
sulated rail joint has strips of insulating material between the 


. Splice bars and rail ends. 
INSULATOR. Milton E. Anderson, Louisville, Ky. Filed 


992,397. 
August 18, 1910. Consists of two sections, the lower one fitting 


992,280.—ROTOR FOR POLYPHASE MOTOR. 992,302.—-ELECTRO-THERAPEUTIC MA- 
CHINE. 


over the supporting pins having itself a central pin on which 


the top section is secured. 
992,417. ELECTRIC TOASTER AND GRIDDLE. Horace B. Gale, 


Natick, Mass., assignor to Simplex Electric Heating Co., Bos- 
Filed Nov. 16, 1909. An electrically heated table 


ton, Mass. 

is provided with hinged electrically heated plates. The bread to 
be toasted is placed between the table and plate, the plate 
adjusting itself automatically into direct contact with all parts 
of the adjacent side of the bread irrespective of the thickness 


within considerable limits. 

992,427. MEANS FOR CONVERTING ELECTRICAL ENERGY IN- 
TO MECHANICAL MOVEMENT. William Jandus, Cleveland, 
O. Filed Nov. 24, 1902. The combination with suitable support- 
ing means, of an _ electro-thermic element consisting of 
two base members mounted upon the supporting means so as 
to be oscillatory about angularly related axes and a multiplicity 
of conductor-members connected in series electrically, and hav- 
ing their ends fixedly secured to such base members. 

992,455. OPERATING DEVICE FOR STREET AND STATION IN- 
DICATORS. Perry T. Spindler, Chicago, Ill., assignor to 
American Street & Station Indicator Co., Chicago, Ill. Filed 
June 2, 1910. A switch is automatically opened after each 
stroke of the operating lever, this lever being actuated by elec- 
tromagnetic means. 

992,460. MEANS FOR DETECTING AND INDICATING TILE- 
WARPAGE, William B. Updegraff, New York, N. Y. Filed 
Dec. 15, 1910. The tile to be tested is Jaid flat on three contact 
points. A lever provided with a number of contacts is dis- 
placed by any tile which, being placed on the three points, 
varies from a plane surface by more than the determined 
amount, and the circuits to electromagnets are thus closed. 

992,462. INSULATOR. William Weicker, Hermsdorf, Germany, as- 

signor to Portzellanfabrik Kahla, Hermsdorf, Germany, Filed 
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May 11, 1907. Has a body portion of non-conducting material, a 
comparatively flat dome-shaped top or roof secured to the in- 
sulator and a conductor secured to the under face of the roof 
and adapted to connect the conductor that is to be supported 


by the insulator. 

992,468. SIGN-FLASHER. Oliver D. Ziegler, Chicago, Ill. Filed 
Oct. 13, 1910. A rotating wheel is provided with adjustable pins 
which throw a pivoted knife switch into contact with a switch 
point, or out of contact, according as the pins are set. 

992,477. AUTOMATIC FIRE-ALARM. Henry Becker, Newport, Ky. 
Filed Oct. 21, 1910. A bulb and tube filled with mercury is ar- 

ranged with connecting wires so that contact is made when the 


mercury expands. 
ELECTRIC SWITCH AND CUT-OUT DEVICE. Robert 


992,478. 
Birnn, New York, N. Y., assignor of one-half to Isidor Gluck, New 
York, N. Y. Filed March 24, 1910. Comprises a base block 
having parallel grooves, plates secured in the opposite end por- 
tions of the grooves and provided with binding posts, spring- 
contact arms arranged in pairs, connected with the plates and 
extending inwardly toward the center of the block in the grooves, 

and an insulating block movable longitudinally of the base 


block. 
992,479. ARC-LAMP. André Blondel, Paris, France, assignor to 


General Electric Co. Filed Jan. 15, 1906. The electrodes are 
inclosed in an air-tight transparent or translucent envelope. 
There is also a conduit for the gases evolved at the arc, leading 
from a point above the arc to a point below the arc, in which 
the gases are confined, whereby the gases circulate without 
coming into contact with the walls of said envelope. 


992,484. TROLLEY-WHEEL. John A. Deady, Milldale, Conn. 
Filed Oct. 3, 1910. The wheel contains a concentric oil cham- 


992,539.—_TEST SWITCH FOR WATTMETER. 


ber having oil-deflecting ribs so that the oil is led to the 
outer bearings. 
992,539. TEST-SWITCH FOR RECORDING-WATTMETERS. Hans 


Georg Blokusewski, Weehawken, N. J. Filed June 25, 1909. 
A device for testing a customer’s wattmeter without interrup- 


tion of his service. 
THERMOSTAT. Melancthon J. Briggs, Philadelphia, Pa. 


992,541. 
Filed June 8, 1908. A lever conductor having two arms of un- 
equal length is fixed on the base of a hermetically closed tube. 
The short arm is actuated by the contraction or expansion of 
the tube causing the long arm to make an electrical contact. 


992,542. THERMOSTAT. Melancthon J. Briggs, Philadelphia, Pa. 
Filed Oct. 22, 1908. A modification of the preceding patent. 


992,548. FIELD-MAGNET STRUCTURE. Walter P. Dandliker, 
West Allis, Wis., assignor to Allis-Chalmers Co. Filed April 
19, 1909. Coil-bracing plates between the field magnets are 
automatically tightened during the operation of the machine. 
992,566. STEAM-TURBINE. Duston Kemble, Lakewood, Ohio. 
Divided and this ap- 


Original application filed Feb. 8, 1909. 
plication filed April 13, 1909. A valve for each nozzle has an 


electrical device to operate the same, combined with a gover- 
nor and an electrical switch and resistance coils electrically 
connected therewith to variably control the current proportion- 
ately to the number of the valve-operating devices in circuit. 


992,570. INSULATOR. Harley R. Markel, Columbus, Ohio. Filed 
July 1, 1910. Comprises two identical L-shaped sections, the 
central meeting walls being flat and vertical, and the hori- 
zontal meeting walls having transverse registering grooves. 


992,583. POWER SYSTEM. Alexander Holley Olmsted, Havre, 
France, assignor to Westinghouse Electric & Manufacturing 
Co. Filed Sept. 26, 1910. An electrically propelled train com- 
prises a plurality of vehicles, an engine on each vehicle, gen- 
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erators driven respectively by the engines, propelling motors 
for the vehicles, respectively supplied from the generators 
upon the same vehicles as are propelled thereby, and means 
for controlling the operation of the engines and motors from 
a predetermined point on the train. 


992,595. INSULATOR-LINE-ATTACHING DEVICE. Lertin W. 
Ridenour, Gratis, Ohio. Filed July 23, 1910. A slip tie made 
of a single piece of wire is fastened to an insulator. 


992,628. ELECTRICAL DISTANCE CONTROL. Albert Aichele, 
Baden, Switzerland, assignor to Aktiengesellschaft Brown, Bo- 
veri & Cie., Baden, Switzerland. Filed Sept. 24, 1909. Has a 
motor, two sets of contact terminals to which correspondingly 
variable voltages are supplied, switch arms to engage the re- 
spective sets of terminals, one of which is operated by the 
motor in accordance wth the direction and extent of manual 
movement of the other arm. 


992,631. TIME CIRCUIT-CONTROLLER. Walter P. Allen, Phila- 
delphia, Pa. Filed Feb. 24, 1910. Comprises a rocking time 
element whose content flows more easily in one direction than 
in the other, means for partially rocking said element, permit- 
ting it to continue the rocking by reason of the movement 
of the content, a weight and means carried by the rocking 
element for lifting the weight during the time of its rocking 
movement. l 

992,633. BREAK-GLASS FIRE-ALARM. Charles Auth, New York, 
N. Y. Filed June 11, 1910. When the glass of the alarm is 
broken, two contact points are allowed to come together. 


992,636. INCANDESCENT-ELECTRIC-LAMP OR LIKE HOLDER. 
Heinrich Otto Beige, Halle-on-the-Saale, Germany. Filed Aug. 
11, 1910. Combines a sleeve for receiving the base of the 
lamp, a plug removably insertible in the sleeve and through 
which the supply conductors can be led, a pillar on the plug, 
the end of which forms the central contact and a lateral pro- 
jection on the plug forming a terminal and a connection to the 
sleeve. 


992.682. MEANS FOR OPERATING ELECTRIC MOTORS DRIV- 
ING MOTOR-TRAINS. Wilhelm Adolf Theodor Muller, Berlin- 


992,682.. MOTOR CONTROL. 


Steglitz, Germany. Filed March 1, 1911. A motor-driven gen- 
erator set supplies current to the armatures of all the motors 
on the train, all of which are in parallel. Speed is regulated 
by the variation of the motor fields, and by variation of the 
generator voltage. 

992,711. APPARATUS FOR ELEVATING WATER. Nat H. Free- 
man, Boulder, Colo. Filed June 4, 1908. The valve-operating 
mechanism of the elevating tanks is operated by electromag- 
nets. 


992,713. TROLLEY-WHEEL. James R. Gilman, Louisville, Ky., 


assignor to Charles L. Redding, Louisville, Ky. Filed Jan. 4,- 


1910. The trolley wheel runs on ball bearings. 


992,715. ELECTRIC HEATER. Cornell S. Hawley, Albany, N. Y., 
assignor to Consolidated Car Heating Co. Filed Jan. 23, 1911. 
The heating elements are surrounded by two perforated walls. 
the perforations in one wall being opposite an unperforated 
portion of the other wall, both of the walls being also provided 
with air admission openings. 


992,728. ELECTRIC HEATER. James F. McElroy, Albany, N. Y., 
assignor te Consolidated Car Heating Co. Filed Jan. 23, 1911. 
Has a casing with openings for the emission of heat, and a 
deflector plate supported by one wall of the casing and cov- 
ering the openings but separated by an air space from the 
portion of the wall of the casing in which the openings are 
formed. 


999.737. ALARM FOR DRIP-PANS. Clarence T. Mallett, Provi- 
dence, R. I., assignor of one-half to Alexandre Buzenac, East 
Providence, R. I. Filed Dec. 19, 1908. A float supported by 
the water in a drip-pan makes an electric contact, ringing a 
bell, when the water reaches a certain height. 

992,744. LIGHTNING-ARRESTER. Elmer E. F. Creighton, Schen- 
ectady, N. Y., assignor to General Electric Co. Filed Feb. 7, 
1907. Comprises a rotary member submerged in oil, a trip- 
ping means actuated by an electromagnet, a condenser in 
shunt with the electromagnet. and an electrolytic cell in 
series With the switch. 


PATENTS THAT HAVE EXPIRED. 


The following is a list of the electrical patents (issued by the 

United States Patent Office) that expired May 22, 1911: 

520,033. ELECTRIC BATTERY. William W. Burnham, Newton, 
Mass. 

520,050. SYSTEM OF ELECTRIC CONVERSION AND DISTRI- 
BUTION. Thomas H. Hicks, Detroit, Mich. 

paar RAILWAY SIGNAL DEVICE. Frank E. Kinsman, Plain- 

eld, N. J. 

520,062. APPARATUS FOR CONTROLLING THE MOVEMENT 
OF RAILWAY TRAINS OR VEHICLES. Frank E. Kinsman, 
Plainfield, N. J. 

520,072. PEDAL-GOVERNOR FOR ELECTRIC MOTORS. Arthur 
@. McKee, State College, Pa. 

520,083. TELEPHONE TRUNK-LINE SYSTEM. John I. Sabin 
and William Hampton, San Francisco, Cal. 

520,086. TELEPHONE. Harry F. Slocum, New York, N. Y. 

520,088. INCANDESCENT LAMP. Frank S. Smith, Pittsburg, Pa. 

520,095. CIGAR-LIGHTER. Eugene T. Turney, Chicago, III. 

520,108. ELECTRICAL TRAIN-BRAKE. Wendell C. Fletcher, St. 


Louis, Mo. 

520,111. ELECTRIC LOCOMOTIVE. Rudolph M. Hunter, Philadel- 
phia, Pa. 

520,116. ELECTRICAL PRIMER. William Mason, New Haven, 
Conn. 


520,120. GALVANIC BATTERY. Edwin F. Northrup, Ardmore, Pa. 

520,127. ELECTRIC ANNUNCIATING APPARATUS. Horace E. 
Walter, Richfield Springs, N. Y. 

520,128. SWITCHBOARD FOR HIGH-TENSION CIRCUITS, James 
J. Wood, Fort Wayne, Ind. 

520,129. ELECTRIC CURRENT-INDICATOR. James J. Wood, 
Fort Wayne, Ind. 

520,143. FORMER FOR WINDING ARMATURE-COILS. Harry 
L. Kirker and William Chambers, Pittsburg, Pa. 

520,152. DYNAMO-ELECTRIC MACHINE OR ELECTRIC MOTOR. 
Robert K. Welch, Philadelphia, Pa. 

520,156. ELECTRIC-RAILWAY TROLLEY. Thomas M. Brown, 
Cleveland, Ohio. 

520,169. BRUSH-HOLDER FOR DYNAMO-ELECTRIC MACHINES 
OR MOTORS. Andrew L. Riker, New.York, N. Y. 

520,184. ELECTRIC CLOCK STRIKING MECHANISM. Fred L. 
Gregory, Chicago, J]. 

520,223. ELECTRIC ADVERTISING OR SIGNALING APPARA- 
TUS. George L. Schneider, San Francisco, Cal. 

520,228. ELECTRIC LOCOMOTIVE. Rudolph  Ejickemeyer, 
Yonkers, N. Y. 

520,232. ELECTRIC-ARC LIGHTING SYSTEM. Daniel Higman, 
Boston, Mass. 

520,234. INDICATOR FOR FIRE-ALARM OR OTHER PURPOSES. 
William H. Kirnan, Bayonne, N. J. 

520.246. AUTOMATIC TELEPHONE SYSTEM. Louis E. Simoneau, 
Montreal, Canada. 

520,253. ELECTRIC HEATER FOR CAR SAND-BOXES. John M. 
Christopher, Baltimore, Md. 

520,263. CARBON SWITCH. Friedrich von Herner-Alteneck, Ber- 
lin, Germany. 

520,264. COMMUTATOR. Carl Hoffman, Berlin, Germany. 

520,267. ELECTRICAL-GOVERNOR. William H. Miller, New 
York, N. Y. 

520.274. ELECTRIC RAILWAY. Ernst W. von Siemens, Berlin, 
Germany. 

520,279. ELECTRIC SWITCH. Henry E. Werline, Lancaster, Pa. 

520,280. AUTOMATIC DEVICE FOR REMOVING RESISTANCES 
IN STARTING ELECTRIC MOTORS AND REPLACING SAME. 
George H. Whittingham, Baltimore, Md. 

520,299. APPARATUS FOR HEATING METAL ELECTRICALLY. 
Charles L. Coffin, Detroit, Mich. 

520,300. METHOD OF HEATING, WELDING OR WORKING MET- 
ALS ELECTRICALLY. Charles L. Coffin, Detroit, Mich. , 

520,304. CONDUIT ELECTRIC RAILWAY. William R. De Voe, 
Shreveport, la. 

520,306. TELEPHONE-TRANSMITTER. Henry M. Goodman and 
John Goodman, Louisville, Ky. 

520,316. MOTOR. Charles W. Johnston, Philadelphia, Pa. 

520,323. BLOCK SYSTEM FOR TROLLEY-RAILWAYS. Willard 
F. Lewis, Swampscott, Mass. 


520,340. ELECTRIC TRACTION APPARATUS. Paul Schoop, ZW 


rich, Switzerland. 

520,351. ELECTRICAL-CONTACT MECHANISM. John F. Blake. 
New Haven, Conn. 

520,356. CONDUIT ELECTRIC RAILWAY. Guarantee Trust and 
Safe Deposit Co., Philadelphia, Pa. 

520,359. APPARATUS FOR ELECTRIC WELDING. Rudolph M. 
Hunter, Philadelphia, Pa. 

520,360. APPARATUS FOR ELECTRIC WELDING. Rudolph M. 
Hunter, Philadelphia. Pa. 

520,361. ELECTRICAL MEASURING INSTRUMENT. Rudolph M. 
Hunter. Philadelphia, Pa. 

520,365. VISIBLE SIGNAL DEVICE. William H. Lane and Fred- 
eric S. Perkins, New York, N. Y. 

520,367. INSULATOR. Fred M. Locke, Victor, N. Y. 

520,378. MULTIPLE-ELECTRIC-FUSE BOX. Edward A. Parson, 
Ottawa. Canada. 
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BOILER CORROSION. ; 

The introduction of various chemicals, usually desig- 
nated as boiler compound, into steam boilers to prevent the 
formation of scale, is a common and time-honored practice. 
Unless some method for scale-prevention is applied, where 
only hard water is available for feed, the boiler is liable to 
be thrown frequently out of commission to undergo clean- 
ing. In addition to the inefficiency in conducting heat 
which is due to scale, there is always the possibility of 
burning the plates and tubes, which leads to expensive re- 
pairs. Water softening, either before or after its introduc- 
tion into the boiler, is consequently regarded with favor 
wherever the condition of the feed indicates its need. 

The prevention of corrosion in boilers is a matter 
which has received less attention. It has been pretty well 
established that the corrosion of iron, if not entirely an 
electrolytic process, is at least largely so, and it can be de- 
pended upon to proceed most rapidly when the conditions 
are favorable for electrolytic action. When it is desired to 
inhibit corrosion, conditions must be made unfavorable for 
electrolytic action. 

Spontaneous electrolytic action arises from the presence 
of two metals in contact, or of two portions of the same 
metal in dissimilar states. Sufficient dissimilarity seems to 
be produced by subjecting two parts of the same piece of 
material to different mechanical treatment, and even by 
less evident causes. The electrolyte necessary to complete 
a little primary battery may be furnished by a film of 
moisture on the surface, but of course is always present in 
quantity in a steam boiler. Impurities in the iron seem to 
be the most fruitful source of the local action resulting in 
corrosion, and manganese in particular has been credited 
with a large part of the damage. The demand for the so- 
called ingot iron, from which the manganese has been large- 
ly eliminated, arose principally on this account. 

Several possibilities present themselves for making the 
conditions unfavorable for electrolytic action. One of these 
is to have the water chemically pure, since pure water is 
not an electrolyte, but this is of course not practicable in 
the case of steam boilers. Another method is to control the 
flow of current and direct it so that the iron does not form 
the pole at which oxygen is liberated. For instance, a stick 
of zine may be suspended in the boiler, and connected to the 
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iron, since zinc is more positive in the electrochemical se- 
ries. To make the flow of current more certain, a battery 
may be externally connected between the zinc and the iron of 
the boiler, and a current thus forced through by means of 
an external electromotive force. This method is reported to 
be giving satisfactory results in Australia, and 1s now be- 
ing tried on the locomotives of the Canadian Pacific Rail- 
way. 

Another method consists in making the iron ‘‘passive,’’ 
so that local electrolytic action is not set up. This may be 
accomplished by the presence in the water of dissolved po- 
tassium bichromate. The result is usually attributed to the 
formation upon the surface of a thin layer of oxide, every- 
where homogeneous, which protects the metal beneath. It 
may be likened to the amalgamation of zine for primary 
batteries, protection from local action being secured by a 
homogeneous surface. While this protection may be secured 
in the case of reasonably pure water, it has been recently 
shown by Friend and Brown that where other salts are 
present in the water, immunity is not secured. In the case 
of boiler feed water, other salts may well be present, and 
better results can then be attained by using potassium 
chromate as inhibitor. Ten pounds of the salt in 1,000 
gallons of water exerts a marked retarding effect upon cor- 
rosion. Larger quantities are only slightly more beneficial. 
While these experiments have only been carried out upon a 
laboratory scale, they indicate sufficient success to warrant 
a trial under working conditions in a steam-boiler plant. 


THE MOTOR DRIVE IN TEXTILE PRINT WORKS. 

The extension of the motor drive into all branches of 
the textile industry continues to demonstrate the advantages 
of this class of load to electric lighting and power companies 
interested in enlarging their long-hour service earnings. The 
economic benefits of the electric drive by individual motors 
are much the same in all manufacturing establishments ; but 
now and then the power engineer finds that the installation 
of electricity is a peculiarly fortunate development, through 
the opportunities afforded to utilize the machine units in 
forced production and to suspend operations in one depart- 
ment or another without sustaining heavy losses in fuel or 
increasing the maintenance of the driving arrangements in 
undue relation to the volume of business. In the modern 
textile print works these points are of special interest. 

In establishments of this kind the tendency is for the 
machines to be greatly scattered. The product is not uni- 
form from season to season, being dependent to a large ex- 
tent upon the dictates of fashion, and in a single season or 
even in a single day, the plant may be operated in what 
would be properly called haphazard ways in a cotton or 
woolen mill, part of the machines being in service during cer- 
tain hours of the day, and various proportions heing shut 
down in other hours. The eloth in the print works will 
rarely pass through all the machines installed, and often not 
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through half the equipment. The function of the works is 
obviously to give the cloth an appearance that will render 
it salable, and to meet this requirement a sheer finish may 
be called for at one time with consequent use of singeing 
machines, or a napped finish at another, when the singers 
will be used but little. In the most active hours of the 
working day various machines may be standing idle, and yet 
the plant may be doing a thriving business. Such condi- 
tions are excellent for the installation of individual motor 
drives, and the well known advantages of consuming power 
only when machines are in operation, and of maintaining 
conditions of the greatest cleanliness without slowing down 
the volume of production, are especially valuable here. 

In the print works there is on the whole not a great 
difference to be expected between the cost of installing in- 
dividual and group driving. The reason is that the lack of 
compactness in the machinery arrangement requires un- 
usually heavy shafting and belting equipment, where the 
steam engine or group drive with few motors is provided. 
This means that the capacity of motors for individual driv- 
ing will not much exceed the total rating of motors applied 
to a plant on the group basis. In such plants only a few 
machines can be connected to a single motor without neu- 
tralizing some of the benefits of the electric drive, and in a 
measure going back to the old inefficiencies and incon- 
veniences of the steam-engine system of operation. Again, 
there is a demand for more or less speed regulation and ad- 
justment in the print works. The singeing machine, tak- 
ing from two to six horsepower, according to its size, is run 
at different speeds, depending upon the time required to ap- 
ply the proper amount of heat; washing machines, running 
at essentially constant speed, require from six to ten horse- 
power each; drying machines, consuming from ten to fifteen 
horsepower on the average, frequently require a speed range 
of five to one; winders, taking about one horsepower, run 
without much speed variation under normal conditions of 
production ; steamers, taking from two to fifteen horsepower, 
according to their size, require a wide range of speed on 
account of the fixing needs of different colors; soapers, tak- 
ing fifteen or twenty horsepower each, vary greatly in speed 
in commercial service; calenders, taking fifteen to twenty 
horsepower each, are essentially constant-speed machines. 

Recent inquiry into the applications of electricity in 
such establishments leads to the conclusion that the com- 
pound-wound direct-current motor has a field of special use- 
fulness in such service, particularly for the heavy machines 
requiring large torque on starting, such as mangles, print- 
ing machines, calenders and starchers. Sparking does not 
add to the fire hazard, as in a mill where the air is impreg- 
nated with lint and dust. Speed variations in the motors 
do not affect the quality of the goods to anything like the 
extent found in cotton mills, where weaving and spinning 
must be carried on with extreme regularity of driving, and 
the question of material breakage does not enter the prob- 
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lem of motor selection. Induction motors of the wound- 


rotor type supply the large starting torque desired, but 
without going to considerable trouble, the speed control is 
probably much less satisfactory. Sudden load changes occur 
and as yet the alternating-current repulsion or commutator 
motor does not appear favorable for this service. Direct- 
current shunt motors will handle print-works service satis- 
factorily where the constant-speed machines are concerned, 
and in some cases it doubtless would pay to install alternat- 
ing motors of a variable-speed type, or simple induction mo- 
tors for the machines running more steadily. The publica- 
tion of print-works experience with motors of different types 


is desirable. 


ULTRA-VIOLET LIGHT FOR STERILIZATION. 

The destructive ‘action of ultra-violet light upon bac- 
teria has been known for many years, but it is only recently 
that it has been employed upon any large scale for this pur- 
pose. The introduction of the quartz-tube mercury-vapor 
Jamp furnished a cheap and convenient supply of the neces- 
sary radiation, and as a consequence this form of the mer- 
cury are has been commercially applied to the sterilization 
of water and similar purposes. 

Ordinary sunlight contains a considerable quantity of 
ultra-violet radiation, although the proportion is much less 
after it has filtered through the atmosphere to low altitudes 
than it is upon high mountains. This is due to the opacity 
oi the air to these rays, a large quantity of the short wave- 
lengths being absorbed. Nevertheless, even at sea-level, 
sunlight has a strong bactericidal action, and this is a fac- 
tor in the purification which flowing water is known to un- 
dergo. 

The use of quartz in the mercury-vapor lamp serves a 
double purpose. In the first place, it is transparent to these 
rays, whereas glass, the material otherwise used, is compara- 
tively opaque to them and transmits but a feeble quantity. 
In the second place, quartz will withstand a much higher 
temperature than glass and it is consequently possible to 
operate the lamp at a higher temperature. At the higher 
temperature the proportion of ultra-violet radiation to the 
total radiation is increased, and consequently more of this 
component is radiated per watt-hour expended in the lamp. 

The action of ultra-violet radiation upon bacteria ap- 
pears to be deadly and to be extremely rapid. Although 
certain bacteria can stand intense cold, they seem incapable 
of surviving exposure to the ultra-violet rays. It has been 
suggested that the first life may have been brought to our 
planet in the form of such microscopic organisms, the action 
of gravity upon, which would be less than the pressure due 
te radiation; their emigration through space would be thus 
explained, and their resistance to cold seems unlimited. If 
such micro-organisms, however, resembled bacteria also in 
their susceptibility to radiation of short wave-lengths, none 


would ever have reached the earth alive. 
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ELECTRICAL CONDITIONS IN EUROPE. 

. That the condition of the electrical industry in Europe 
at the present time is more promising than in this country 
is evidenced by an article which will be found in this issue 
written by an American engineer who has just returned from 
a tour of that continent. He reports great activity not only 
in manufactures for domestic consumption, but also for ex- 
port. The inference lies close that if American manufac- 
turers made more effort to increase their export trade, the 
latter would help to tide them over periods of dullness in 
the home market. 

Germany appears to be particularly active and success- 
ful in developing export trade, and its competition has 
reached such a point as to create considerable alarm in 
Isngland, where discussions are taking place as to how ex- 
port trade can be saved and developed for English manu- 
facturers. Conditions in England do not seem so rosy as 
on the Continent. The Germans are deservedly notorious 
for their experimental work and seem to have carried this 
practice into the field of electrical engineering with excellent 
results. The development of new apparatus and new meth- 
ods is ever being pushed forward and carries with it the 
benefits which invariably accompany such a policy. Ger- 
man manufacturers seeking foreign trade also receive more 
help through governmental and financial channels than in 
England or America. 

The comparisons which are made by our contributor be- 
tween practice in this country and in Europe in the fields 
covered is interesting and indicates that in most lines Amer- 
ica has little to learn of her European rivals so far as the 
excellence of design and economy of construction are con- 
cerned. The rapid strides which have been made in this 
country in turbine work as well as in electrical machinery 
have placed us in a position where Europe can look to us 
for suggestions. : 

The statement that we are far behind in attention 
given to careful operation of machinery and power plants 
is one that should be taken to heart by American operators 
and efforts should be made to reach the same efficiency and 
attention to details of operation as is achieved in European 
plants. One handicap which may be met in this direction 
will be found in the higher wages that must be paid skilled 
attendants in this country than in Europe, and this un- 
doubtedly is one reason for the relative conditions which 
are met in practice. 

The disconcerting effects of metal lamps, which caused 
so much apprehension among the central stations of this 
country, do not seem to have been felt in Europe. In Eng- 
land, especially, it is reported that since the introduction of 
metal Jamps new customers have been more easily attracted, 
and central stations have shown an almost universal in- 


crease in output. This condition is reflected, of course, in 


the profits of supply undertakings, which have been faring 
much better than the manufacturing interests. 
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Program of Convention of American 
Institute of Electrical Engineers, 

As previously announced, the annual 
convention of the American Institue 
of Electrical Engineers will be held in 
Chicago, June 26 to 30, with head- 
quarters at the new Hotel Sherman, 
Randolph and Clark Streets. All ses- 
sions will be held in the hotel. 

No special transportation arrange- 
ments have been made for the conven- 
tion. 

A number of entertainment features 
have been arranged, including a recep- 
tion for the ladies at the South Shore 
Country Club on Wednesday after- 
noon, June 28, and some automobile 
trips. 

Arrangements have been made by 
the Convention Committee with a num- 
ber of golf clubs in and around Chi- 
cago so that those desiring to play golf 
may have the privileges of the clubs 
during their stay in Chicago. 

A tentative program has been drawn 
up and is given herewith. The se- 
quence of papers and the dates as- 


signed are subject to change. 


MONDAY. JUNE 26, 9:00 P. M. 

Reception and dance, Grand Ball Room, Ho- 
tel Sherman. 

TUESDAY, JUNE 27, 10:00 a. M. 
Potrer-Station Session. 

President’s Address, by Dugald C. Jackson. 

Address by President-Elect, Gano Dunn. 

Development of the Modern Central Station. 
by C. P. Steinmetz. 

Tests of Oil Circuit-Breakers, by E. B. Mer- 
riam. 

The Use of Reactance Coils in Large Cen- 
tral-Station Systems, by R. F. Schuchardt 
and E. O. Schweitzer. 

2:30 P. M. 

Visit to Western Electric and Common- 

wealth Edison Companies’ plants. 
8:30 P. M. 
Electric Lighting Session. 

Depreciation as Related to Electrical Prop- 
erties, by Henry Floy. 

Important Features Entering into Making of 
Appraisals, by H. M. Byllesby. 

WEDNESDAY, JUNE 28, 10:00 a. M. 
Railway Session. 

Some Data from the Operation of the Elec- 
trified Portion of the West Jersey & Sea- 
shore Railroad, by B. F. Wood. 

Analysis of Electrification, by W. S. Murray. 

Solution to Problem in Sags and Spans, by 
W. L. R. Robertson. 

Induction Machines for Heavy Single- 
Phase Motor Service, by E. F. W. Alex- 
anderson. 

2:30 P. M. 
Induxstrial-Pawer Session. 

Automatic Motor Control for Direct-Current 
Motors, by Arthur C. Eastwood. 

Some Limitations of Rheostat Control, by T. 
E. Barnum. 

Control of High-Speed Electric Elevators, by 
L. L. Tatum. 

Electrically Driven Reversing Rolling Mills, 
by Wilfred Sykes. 

Electrice Vehicles, by P. D. Wagoner. 
Telegraphy and Telephony Session (Parallel 
Meeting). 

Multipiex Telephony and Telegraphy by 
Means of Electric Waves Guided by Wires 
by George O. Squier. , 

Telegraph Transmission, by F. F. Fowle. 
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Commercial Loading of Telephone Circuits 

in the Bell System, by B. Gherardi. 
EVENING. 

Boat Excursion on Lake Michigan. 
THURSDAY, JUNE 29, 10:00 a. M 
High-Tension Transmission Session. 

The Law of Corona and the Dielectric 
Strength of Air, by F. W. Peek, Jr. 

Mechanical and Electrical Characteristics of 
Transmission Lines, by Harold Pender 
and H. F. Thomson. 

Dielectric Strength of Air—lII, 
Whitehead. 

Sag Calculations for Suspended Wires, by 
P. H. Thomas. 

Transmission System of the Great Western 
Power Company, by J. P. Jollyman. 

Transmission System of Southern Power 
Company, by W. S. Lee. 

Transmission System of the Great Falls 
Power Company, by M. Hibgen. 

The High-Efficiency Suspension Insulator, by 
A. O. Austin. 

Electric Line Oscillations, by G. Faccioli. 

2:30 P. M. 

Visit to Indiana Steel Company’s plant, 
Gary, Ind. 

Conference of Institute officers and Sections 
delegates. (Under auspices of Sections 
Committee.) | 

FRIDAY, JUNE 30, 10:00 a. mM. 
General Session. 

Economical Design of Direct-Current Elec- 
tromagnets, by R. Wikander. 

Electrolytic Corrosion in Reinforced Con- 
crete, by C. E. Magnusson and G. H. 
Smith. 

Wave Shape of Currents in an Individual 
Rotor Conductor, by H. Weichsel. 

The Choice of Rotor Diameter and Perform- 
ance of Polyphase Induction Motors, by 
Theodore Hoock. 

The Application of Current Transformers in 
Three-Phase Circuits, by J. R. Craighead. 

The Cost of Transformer Losses, by R. W. 
Atkinson and E. C. Stone. 

2:30 P. M. 
Educational Session. 

Tentative Scheme of Organization and Ad- 
ministration of a State University, by 
Ralph D. Mershon. l 

Technical Education: Its Correlation with 
the Industries, by John Price Jackson. 

Adjournment. 

—_———__»--e——__—__ 


Railway Signal Association Meeting. 

The summer meeting of the Railway 
Signal Association will be held at Ho- 
tel Astor, New York City, on June 13 
and 14. There will be morning ses- 
sions from 10:00 a. m. to 12:30 p. m. 
and afternoon sessions from 2:00 p. m. 
to 5:00 p. m. The subjects for con- 
sideration include preliminary reports 
of all standing and special committees; 
a paper by W. K. Sparrow, entitled 
‘Substitutes for Wood Trunking for 
Railway Signal Circuits,’’ and a paper 
by W. K. Ferguson, R. E. Russell and 
E. E. Kimball, entitled ‘‘ Apparatus 
for Charging Storage Battery.” 


—_—__—_+-_____. 


Appropriation for Massachusetts In- 
stitute. 

The bill granting $100,000 per year 
for the next ten vears to the Massachu- 
setts Institute of Technology, has been 
signed by the Governor of Massachu- 
setts. The money appropriated is to 
be used for current expenses only. 


by J. B. 
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Canadian Electrical Association Con- 
vention. 

The annual convention of the Ca- 
nadian Electrical Association will be 
held at Niagara Falls, Ont., June 21, 
22 and 23. Headquarters will be es- 
tablished at the Clifton Hotel. 

An interesting program of papers 
and entertainment features is being 
arranged, the latter including inspec- 
tion trips to the water-power plants. 
Among the papers to be presented 
are the following: ‘‘Customers’ Ter- 
minals,’’ by Mr. Murray, New York; 
‘General Accounting,” by C. E. 
Bowden, Toronto Electric Light Com- 
pany; ‘‘Ornamental Street Lighting,” 
by T. F. Kelly, Hamilton Electric 
Light & Power Company; ‘‘The Two- 
Rate Meter Question,’’ by P. T. Davis, 
Montreal Light, Heat & Power Com- 
pany; ‘‘Relations of Public Service 
Companies to the Public,” by B. C. Me- 
Nabb, Montreal Light, Heat & Power 
Company; ‘‘New Business,’’ by P. T. 
Kemble, Toronto Electric Light Com- 
pany; ‘‘The Advantages of Publicity 
to the Central-Station Industry,’’ by 
Glen Marston, Chicago; ‘‘ Operating 
Safeguards,” by E. Little, Kaministi- 
quia Power Company, Fort William. 
Two other important papers will be: 
‘‘Physical Data in Connection With In- 
eandescent Lighting, Comparing Twen- 
ty-five Cycle With Sixty-Cycle Cur- 
rent,’ and ‘‘The Importance of Co-op- 
eration Between the Central Stations 
and the Electrical Manufacturers.” 

A feature of the program will be an 
address by Samuel Insull, of Chicago, 
on central-station work. 


— 


‘National Fire Protection Association. 


The fifteenth annual meeting of the 
National Fire Protection Association 
was held in New York City, May 23, 
24 and 25, at the Waldorf-Astoria. 

In his opening address, President W. 
H. Merrill called attention to the ter- 
rible disasters which have resulted 
from insufficient fire protection, and to 
the work which lies ahead of the As- 
sociation. 

On the second day of the conven- 
tion an address was made by Walter L. 
Fisher, Secretary of the Interior, on 
“The Fire Waste.” 

At the close of the convention the 
following officers were elected for the 
ensuing year: President, William H 
Merrill; vice-president, C. H. Phinney: 
secretary and treasurer, F. H. Went- 
worth. 
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Alonzo Burt. 

In conformity with the policy of 
the American Telephone & Telegraph 
Company to co-ordinate the various 
departments of its service, a very im- 
portant announcement was recently 
made concerning the placing under 
practically one set of executives the 
five great telephone companies in Ohio, 
Michigan, Wisconsin, Indiana and Illi- 
nois. This group of properties in- 
eludes the Michigan State Telephone 
Company, comprising sa 
the State of Michigan; 2 
the Cleveland Telephone 
Company, operating in 
the City of Cleveland 
and nearby counties in 
Ohio; the Central Union 
Telephone Company, op- 
erating in the remainder 
of Ohio, all of Indiana, 
and Illinois, except Chi- 
cago, and several nearby 
counties; the Chicago 
Telephone Company, op- 
erating in the City of 
Chicago and adjacent 
counties; and the Wis- 
consin Telephone Com- 
pany, operating in the 
State of Wisconsin. 

One of the prominent 
figures in this big tele- 
phone movement is Alon- 
zo Burt, president of the 
Wisconsin Telephone 
Company, who becomes 
vice-president and treas- 
urer of the five compan- 
ies. 

Mr. Burt’s early years 
were employed in the 
Railway Mail Service, 
and he resigned in 1891 
as Superintendent of the 
Railway Mail Service to 
enter the telephone busi- 
ness. He was first locat- 
ed at Omaha as special 
agent of the American 
Bell Telephone Com- 
pany and represented that company as 
a director in the principal operating 
companies in the West. Later he 
moved to Kansas City and in addition 
to his work as special agent was gen- 
eral manager of the Missouri & Kansas 
Telephone Company. This company 
covered Missouri, except St. Louis, all 
of Kansas, Indian Territory and Okla- 
homa. Later Mr. Burt became presi- 
dent of the Missouri & Kansas Tele- 
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phone Company and in 1902 was also 
made president of the Wisconsin Tele- 
phone Company. For the next three 
years he was president of both com- 
panies, but the two companies being 
widely separated involved a great 
amount of traveling and in the early 
part of 1905 Mr. Burt arranged to re- 
sign from the Missouri & Kansas Tele- 
phone Company and has since devoted 
all of his time to the affairs of the 


Wisconsin Company. 


ALONZO BURT, 
Vice-President of Five Large Telephone Companies. 


Mr. Burt’s headquarters will contin- 
ue to be in Milwaukee, although he 
will now be associated with the activi- 
ties of all of the five companies above 


mentioned. 
~~~ SCO 


Resistance of Insulators at High Tem- 
peratures. — 

The resistance of mica, asbestos 

board, sodium silicate, magnesium ox- 

ide, etc., has been measured by W. W. 
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Stifler up to temperatures exceeding 
1,000 degrees centigrade, and reported 
in the Physical Review. 

After the initial heating, mica 
showed a falling off in resistance above 
400 degrees and at 700 degrees has 
dropped to 10 per cent. After the test 
it was opaque and brittle. 

Asbestos drops rapidly in resistance 
above 800 degrees. After the test it 
appeared to have lost its fibrous struc- 


ture, and crumbled easily. 
Sodium silicate breaks 


down very rapidly 
above 200 or 250 de- 
grees. 

Magnesium oxide is 
an excellent insulator up 
to 800 degrees. Above 
this temperature it be- 
comes quite eonducting, 
but recovers its insulat- 
ing properties on cool- 


ing. 
A patent compound 
known as eementium 


showed at first an im- 
provement, but cannot 
be relied upon above 500 
degrees. 

The magnesium oxide 
seemed unaltered by the 
heat treatment. The so- 
dium silicate and the 
cæmentium were baked 
hard, much like porce- 
lain. 

The specimens were 
heated in a platinum re- 
sistance furnace. The 
temperatures were read 
by means of a platinum 
resistance thermometer. 

—_—__»--—_—_—_—_ ; 
Engineering Education. 

The membership of 
the Society for the Pro- 
motion of Engineering 
Education has reached 
1,000. The Society is to 
be congratulated upon 
the fact that engineers 
of the highest standing are joining it 
in numbers. Non-teaching engineers 
are just as much concerned with the 
results of technical training as are 
those engaged in instruction. This So- 
ciety has an important function in 
bringing together all persons con- 
cerned with engineering education. 

Active preparations are now under 
way for the coming convention in 


Pittsburg. 


t 
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San Francisco Telephone System De- 
scribed Before Chicago Elec- 
trical Men. 

At a joint meeting of the Electrical 
Section of the Western Society of En- 
gineers and of the Chicago Section of 

. the American Institute of Electrical 
Engineers, held at Chicago on the 
evening of May 24, Samuel G. McMeen, 
of MceMeen & Miller, consulting engi- 
neers, Chicago and San Francisco, pre- 
sented a paper entitled ‘‘Notes on a 
Telephone System Recently Built in San 
Francisco and Its Neighborhood.” 

Mr. McMeen prefaced his paper by 
recounting some incidents connected 
with the disastrous earthquake and fire 
which destroyed such a very large part 


of San Francisco about five years ago. 


He was called there to make a study 
of a telephone system for the Home 
Telephone Company, and spent practi- 
cally four years in making the designs 
and constructing the plant, and the last 
year in supervising its operation. 

The city of San Francisco has a pop- 
ulation of about 465,000. With the cit- 
ies of Oakland and Berkeley across the 
bay, the metropolitan area comprises 
a population of about 609,000. The 
three cities are equipped with an au- 
tomatic telephone system divided into 
two main portions, that in San Fran- 
cisco which is equipped with the two- 
wire system, and that in the transbay 
cities, which is built on the three-wire 
system. The two groups are connected 
by cable about eight and one-half miles 
long, of which three and one-half miles 
is submarine cable. Each of the two 
main sections of the system has a main 
exchange and four branch offices, with 
a number of subsidiary offices contain- 
ing only the subscribers’ line switches. 

The franchise requirements that the 
company had to meet were rather se- 
vere, in that it was required that $2.- 
000,000 must be spent on the plant in 
the first year, a total of $3,000,000 in 
the first two years, and $4,000,000 in 
the first three vears; this made the first 
year’s work very strenuous. 

The climatic conditions of San Fran- 
cisco are peculiar and one of the most 
severe problems was to make the sys- 
tem moisture-proof. This was done 
by using underground lead-covered ca- 
ble for all of the main trunk and lat- 
eral lines. so that open overhead wire 
was used only for drop-wire purposes, 
and even that was insulated. The ea- 
bles and conduit lines were laid out to 
eare for estimated tratfie conditions up 
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to the year 1925. For the main con- 
duit runs vitrified terra-cotta and bitu- 
minized wood fiber ducts are used. For 
the lateral conduits iron pipe is also 
employed. Much difficulty was experi- 
enced in laying all the underground 
plant on account of the destruction of 
all records of underground piping and 
conduit systems and considerable in- 
genulty had to be employed to find a 
place for the conduit in crossing many 
of the streets. A total of about 2,500,- 
000 duct feet of conduit was laid. It 
is all laid with not exceeding four 


ducts in one layer and the number of 


ducts in the trenches varies from four 
to eighty. All ducts are surrounded 
by concrete to a thickness of about 
three inches. Concrete manholes were 
used exclusively. Where the duct en- 
ters these structures, holes were drilled 
for it by means of a pneumatie drill. 

The sizes of lines and the cable 
equipment in general were so laid out 
that any two subscribers joined from 
the remotest stations to the central of- 
fice are connected by trunk lines to 
secure an equivalent of about nine 
miles of standard cable circuit. All 
the lines are completely equipped with 
protective devices to divert foreign 
currents of all kinds. Where the ca- 
ble terminals are connected to drop 
wires a new type of simple terminal 
was developed which makes the cables, 
which are paper-insulated throughout, 
perfectly hermetically sealed. The ter- 
minals are mounted on porcelain slabs 
which are assembled in a tubular box 
filled with sealing compound. Service 
connections were made in a neat and 
unobtrusive manner, largely in the 
rear of buildings. Particular care was 
taken so that it was possible to trace 
circuits in a simple and systematic 
way. F 

The exchange buildings are built en- 
tirely of fireproof construction and are 
designed with consideration both to 
the architectural effect and to perma- 
nency of construction and fitness for 
their purpose. Special care was taken 
to arrange the cableways throughout 
the buildings in the most orderly fash- 
ion. The operating rooms have cement 
concrete floors without covering of 
any kind except that they are treated 
with a special cement filler which pre- 
vents the abrasion of cement dust. 
Some of the subsidiary offices which 
contain line switches only were built 
out of unused vitrified, four-duet tile, 
thus securing a double air space. 
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These offices are kept locked at all 
times and have no attendants what- 
ever. | | 

The direct-current energy at the 
central offices is obtained from twenty- 
three cell storage batteries, to which 
counter electromotive force cells are 
added during charge to maintain a 
constant potential of forty-six volts. 
No duplicate storage batteries are 
needed. l 

The bulk of the telephone lines are 

equipped with meters which record 
up to 10,000 calls and then repeat. Un- 
answered and busy calls are not re- 
corded. These meters have worked 
very satisfactorily. Mr. McMeen 
touched on some of the features con- 
nected with the transbay service which 
is operated on the two-number system 
that is frequently used for suburban 
telephone business. Quite a few pri- 
vate-branch exchanges are in use in 
San Francisco. Many of these are en- 
tirely of the automatic type. A con- 
siderable number of apartment houses 
have been equipped in this manner, 
thus making it possible for any line to 
be used at any time of the day without 
requiring an operator at the private 
board. These private exchanges are 
equipped with a series of line switches 
which give access to relatively few 
trunk lines. The automatic equipment 
has given excellent service and met 
every one of the severe and varied con- 
ditions imposed on it. 

The discussion of Mr. MeMeen’s pa- 
per was briefly participated in by 
Chairman J. G. Wray, W. Lee Camp- 
bell, Franklin H. Reed, Arthur Bessey 
Smith, DeWitt Tanner, E. H. Smythe, 
and Albert Scheible. 

—— a 


Illinois State Electrical Contractors. 

The semi-annual meeting of the Illi- 
nois State Electrical Contractors will 
be held in Bloomington on June 16 and 
17. The meeting will be held on two 
days, as heretofore the business has 
been too much to be disposed of in one 
day. The meetings and the headquar- 
ters will be at the Illinois [otel. 

————__~+--e_____ 
New Tariff in Finland. 

A new order has been issued by the 
authorities in Finland, according to 
which electrical machinery and appara- 
tus weighing less than 2,000 kilograms 
will pay $9.16 per 100 kilos. When the 
weight exceeds 2,000 kilograms the 
duty is less. 
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Hydroelectric Development on the Colorado River in Texas. 


Marble Falls Plant of the Colorado River Power Company. 


What is considered one of the most 
important hydroelectric developments in 
the Southwest from an engineering and 
commercial standpoint, is the work now 
under way and projected by the Colo- 
rado River Power Company at Marble 
Falls and other points on the Colorado 
River in Texas, which contemplates an 
installation of about 20,000 horsepower. 

In 1909 work was started on the con- 
struction of a reinforeced-conerete dam 


000 second-feet, with periods of drought 
and flood about equally divided. The 
enormous variation of flow is to be over- 
come by the construction of a flood stor- 
age on the San Sabe River, a large trib- 
utary stream flowing into the Colorado 
above the three developments, where at 


a reasonable cost a storage approxi- 


mately 116,000 acre-feet can be ob- 
tained. With this enormous storage 


available, it is estimated a constant min- 
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MAP OF TRANSMISSION LINES AND DRAINAGE AREA OF COLORADO RIVER PROJECT. 


at Marble Falls, one of the best natural 
dam sites on the river, where three nat- 
ural falls of a total height of fifty-three 
feet were submerged by the construction 
of a dam, making available a head of 
seventy feet. There are available on 
this river two other dam sites within a 
distance of twelve miles, the lower one 
at Smithwick Falls and the upper one 
at Cummins Dam, with available heads 
of 50 and 40 feet respectively. 
Government data on the flow of the 
Colorado River are available for a 
period of fifteen years, from 1896 to 
1910 inclusive, and show a flow rang- 
ing from an average minimum of about 
250 second feet to a maximum of 123,- 


imum flow of 740 second-feet will be ob- 


‘tained at Marble Falls. 


Fhe estimated primary power output 
of the three developments based on the 
flow data of the past fifteen years is 56,- 
325,000 electrical horsepower-hours, in 
addition to which there would have been 
available secondary power ranging from 
a minimum of 28,000,000 electrical 
horsepower-hours in 1910 to a maximum 
of 42,000,000 electrical horsepower- 
hours in 1900, averaging for the fifteen 
years, 35,000,000 electrical horsepower- 
hours per year. The power produced by 
these combined developments will be 
transmitted to the large cities and towns 
of Central Texas, Austin, Temple, Waco, 


San Antonio, and other cities as shown 
on the accompanying map. This map 
also shows the transmission lines and 
the area which constitutes the power 
market. It will be noted that power is 
carried forty miles to the southeast from 
Marble Falls to a point near Austin. 
From there the lines will run in north- 
easterly and southwesterly directions, 
terminating on the north at Waco and 
on the south at San Antonio, 110 and 80 
miles respectively from Austin. The 
maximum distance of power transmis- 
sion will thus be seen to reach 150 miles 
from Marble Falls. This transmission 
line will distribute the power ultimately 
developed in the comprehensive system 
embodying the three plants. 

The company expects to sell the larger 
proportion of its power at wholesale to 
large consumers, a part of it having al- 
ready been contracted for. On account 
of the high cost of fuel in this district, 
a market for the secondary power will 
be readily found. with consumers now 
having steam power plants of sufficient 
capacity to supply their present needs, 
and during periods of low water a re- 
ciprocal agreement can be made with 
the. steam-power-plant owners whereby 
water power will be used for their peaks 
and all surplus steam power available 
will be absorbed when required by the 
waterpower company, thus giving the 
steam plants a very desirable daily load- 
plans to retail its power at Marble Falls 
factor when in operation. The company 
and the smaller towns along the trans- 
mission line. A feature of the market 
is the fact that power for irrigation 
pumping and for operating cotton gins 
will be required during the season coin- 
ciding with that of the maximum flow 
of the river, thus giving a profitable 
outlet for secondary power. 

The description of the development 
now under construction at Marble Falls, 
given herein, is quite typical of the pro- 
posed additional developments. The 
site upon which this dam is constructed 
seems to have been prepared by nature 
especially for the purpose. The main 
channel of the river bed at this point 
is about 500 feet in width and contains 
an abrupt fall of fifteen feet, and at the 
right bank just below the falls is a 
basin about 150 feet wide, forming 4 
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natural pool for receiving the discharge 
from the water-wheel draft tubes. At 
a height of fifteen feet above the water 
of this pool the solid- rock bottom ex- 
tends from the edge of the basin en- 
tirely across the river channel, the dis- 
tance of 400 feet to the left bank thus 
making an admirable foundation for 
constructing the sluice-gate section of 
the dam. The saving in construction 
cost on account of the solid-rock bottom 
being at an elevation of fifteen feet 
above tail water, is apparent; of still 
greater importance, however, is the fact 
that the flood waters in discharging 
from the sluice gates are received on the 
down-stream side of the dam on this 
natural apron of solid rock, which grad- 
ually descends to the tail-water level, 
and when the sluice gates are closed, the 
entire down stream of this section of 
the structure lies high and dry, thus fa- 
cilitating the inspection and mainte- 
nance of same. The entire river chan- 
nel and banks are composed of a very 
hard limestone formation, the left bank 
rising almost perpendicular, while the 
right bank has a slope approximating 
forty-five degrees. The maximum length 
at the top of structure is 748 feet. The 
normal head created by the dam is 
seventy feet. The elevation of the high- 
est point of the masonry on the sluice 
gate or spillway section being sixty-five 
feet, above which is a five-foot mechani- 
cally operated flashboard extending 
across the crest of this section a distance 
of 400 feet. This flashboard or movable 
crest 1s constructed in ten-foot sections, 
the frames being made of structural steel 
covered with three-inch lumber and se- 
cured at the top of the dam by heavy 
hinges; which hinges and joints between 
sections are made practically water- 
tight by means of strips of heavy rub- 
ber belting. The ten-foot movable-crest 
sections can be raised or lowered one at 
a time by means of a portable hydraulic 
cylinder during floods. 

The entire dam, both sluice gate and 
power-house sections, consists of rein- 
forced-concrete buttresses which support 
the reinforced-concrete bulkhead. The 
buttresses of the sluice-gate section are 
spaced ten feet between centers and in 
the power-house section, fourteen feet 
six inches between centers, except near 
the end of the sluice-gate section, where 
it was originally planned to omit sluice 
gates. There will be provided thirty- 
five sluice gates, each 7.5 by 8 feet, made 
of structural steel, the frames being com- 
posed of fifteen-inch channels suitably 
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reinforced with six-inch channels so as 
to prevent deflection and also to prevent 
seepage between the concrete and the 
steel. The gates are built up of nine- 
inch channels and I-beams reinforced 
with tie rods and concrete and covered 
with a three-eighths-inch steel plate. 
Gates are operated one at a time by a 
portable hydraulic cylinder connected 
to the gates by stems or draw-rods ex- 
tending through stuffing boxes. 

The cylinder will be supplied with 
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required to operate, is about 5,000 cubic 
feet per second for each gate, or 175,000 
second-feet for the thirty-five gates. 
Therefore, it. will be seen that a compar- 
atively small volume of water will ever 
flow over the top of the dam. 

The power-house section of the dam 
will be built to a height well above any 
possible high water. The maximum 
height from the foundations of this sec- 
tion to the top of the wire tower being 
115 feet. The design of the power-house 
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water pressure by a motor-driven pump 
located on the truck carrying the cylin- 
der. 

During floods it is planned to first put 
the sluice gates into operation and then, 
if necessary, any part or all of the mova- 
ble crest can be lowered, or if desired, 
the surface of the pond may be allowed 
to rise and the surplus water flow over 
the top of the movable crest. 

The maximum flood flow ‘recorded on 
this river at this point is nearly 200,000 
second-feet. This flow over an ordinary 
dam crest 350 feet in length would reach 
a height of about twenty feet over the 
erest. The capacity of each of the flood 
gates, with a head under which they are 


section differs from that ordinarily 
adapted in hollow-concrete dams in that 
the bulkhead of the power-house section 
is so designed that the machinery in the 
power house does not set directly below 
the bulkhead, thus avoiding any possi- 
bility of leakage or moisture affecting 
the electrical apparatus. This design 
also makes it possible to equip the plant 
with a suitable traveling crane, and fur- 
thermore avoids any possibility of dam- 
age to the foundations of the power 
plant by reason of the water discharging 
over the structure and into the tail race. 
The design adopted in this case also fa- 
vors the installation of the high-tension 
apparatus in the power plant. 
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The power house consists of nine com- 
partments, three of which will be occu- 
pied by the three 550-horsepower Victor 
vertical turbines direct connected to the 
350-kilowatt Westinghouse generators 
now being installed. Each unit is 
equipped with a Lombard type A-6 oil 
governor. Five additional compartments 
will provide for future units of 2,200 
horsepower each. One compartment will 
contain the high-tension transformers 
and switching apparatus. Generators 
installed are wound to operate at 2,300 
volts, three phase, sixty cycles. For the 
long-distance transmission, the voltage 
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will be stepped up to 66,000 volts. The 
present plans are to use wood-pole con- 
struction and eventually to install du- 
plicate lines from the Smithwick Falls 
plant to Round Rock, the junction of 
the two main transmission-line branches. 
Details for the substation design and 
equipment have not yet been completed. 

One of the most unique features em- 
ployed in the construction of this prop- 
erty is what the engineers who originated 
the idea are pleased to term the ‘‘dry- 
dock’’ system. This system consists of 
a permanent concrete cofferdam con- 
structed along the crest of the natural 
fall just for the purpose of diverting 
the flow of the river through the sluice 
gates during construction, or later when 
making an inspection or repairs of the 
power-plant section of the dam. Three 
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steel tubes extend through this perma- 
nent concrete cofferdam toward the pow- 
er-house section, thence through the con- 
crete bulkhead, and terminate in the 
discharge pits at an elevation slightly 
above tail water. These three tubes are 
each provided with cast-iron valves of 
the swivel-gate type, thus making it pos- 
sible after drawing the water down in 
the pond, to divert the entire ordinary 
flow of the river through these tubes, 
and lowering the water in the pond to 
such an extent that the sluice gate sec- 
tion of the dam lies entirely above water. 
By providing a small drain or waste 
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pipe, the space between the permanent 
cofferdom and the power house can also 
be drained into the tail race, thus mak- 
ing the upstream side of the power- 
house bulkhead and foundations entirely 
out of the water. Tail gates are also 
provided for each section of the power 
plant so that the water may be pumped 
from any compartment, thus making it 
possible to repair or inspect foundations 
at this point of the structure, and with 
this point accomplished, it will be seen 
that every part of this dam is accessi- 
ble for inspection or repair without in- 
creasing the usual large expense for cof- 
ferdamming and the consequent long 
period of shut-down in case repairs are 
found necessary. 

The prime mover in the organizing of 
this company is C. H. Alexander of Dal- 
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las, Texas, president of the Colorado 
River Power Company. The engineers 
in charge of the plans and construction 
are the W. H. Zimmerman Company, of 
Chicago. 
eee 
Government Authority Over Water 
Powers. 

A resolution has been introduced in 
the United States Senate by Senator 
Jones which directs the Committee on 
Judiciary to report in the next regular 
session of Congress, what the rights of 
the Government are as to the develop- 
ment of water power within the several 
states and calls for information as to 
whether the National Government has 
first, any authority to impose a charge 
for the use of water power developed on 
non-navigable streams, whether state or 
interstate; second, any power, in grant- 
ing permits to develop water power on 
a navigable stream, to impose and en- 
force conditions relating to stated pay- 
ments to the Government, regulation of 
charges to customers, and determination 
of the right to make use of such devel- 
oped power? 

And further, it inquires as to whether 
or not the Government has authority in 
disposing of any of its lands, reserved 
or unreserved, necessary or suitable for 
use in connection with the development 
or use of water power on a non-naviga- 
ble stream, whether state or interstate, . 
by lease or otherwise to limit the time 
for which such development may con- 
tinue, or to impose and enforce charges 
for the use and development of such wa- 
ter power, or to control and regulate the 
disposition of such water power to its 
consumers. 

— ee 
Cable Rates Lowered. 

The night-letter system recently adopt- 
ed by the Western Union Telegraph 
Company is to be extended in the near 
future to cable companies doing busi- 
ness between this country and England. 
Arrangements have been made between 
the companies and Postmaster General 
H. L. Samuel, of Great Britain. 

An announcement was made by the 
British Postmaster General to Parlia- 
ment that a reduction of fifty per cent 
would be made on all non-code cable 
messages across the Atlantic, transmit- 
ted with the understanding that they 
should be deferred in delivery not long- 
er than twenty-four hours. 

The arrangement is the result of a 
campaign waged by Postmaster General 
Samuel and Theodore N. Vail. 
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NATIONAL ELECTRIC LIGHT AS- 
SOCIATION. 


THIRTY-FOURTH CONVENTION, NEW YORK, 
N. Y., MAY 29-JUNE 2. 


The thirty-fourth convention of the 
National Electric Light Association, 
held at New York City, May 29-June 
2, opened auspiciously with a brilliant 
reception at the Hotel Astor on Mon- 
day evening. 

The receiving party consisted of 
President and Mrs. W. W. Freeman, 
Vice-president and Mrs. John F. Gil- 
christ, Vice-president and Mrs. F. M. 
Tait, Gen. George H. Harries, treas- 
urer, and T. Commerford Martin, 
executive secretary. The reception 
was held in the grand ballroom, ac- 
companied by an organ recital by Ar- 
thur Depew, organist of Plymouth 
‘Church, Brooklyn, who rendered selec- 
tions from Wagner, Grieg, Mendels- 
sohn, .Chopin, Seeboeck and Dubois. 
The reception was followed by a prom- 
enade concert on the roof garden, the 
program being furnished by F. W. 
McKee’s Band, and including a grand 
march composed for the occasion and 
dedicated to the N. E. L. A. by the 
leader. Many old friends interchanged 
greetings and renewed former ties. 
The promenade concert was succeeded 
by dancing in the ballroom, music be- 
ing rendered by McKee’s Orchestra of 
fifteen pieces. A feature was a two- 
step, ‘‘Our President,” dedicated by 
the conductor to President Freeman. 

At 11 o’clock a collation was served 
in the orangerie of the hotel. The 
decorations of the hotel were unusu- 
ally beautiful, electric welcome signs 
being in service at the main entrance 
and on the roof garden with a circular 
monogram sign above the receiving 
party in the ballroom. Many expres- 
sions of admiration were heard in con- 
nection with the use of colored elec- 
tric lights in the illumination of the 
roof-garden flowers and fountains and 
the decoration of the sideboards in the 
orangerie by artificial electric flowers. 
The dance hall presented a brilliant 
scene, the contrast between the ex- 
quisitely gowned ladies and their es- 
corts being most pleasing. 

The reception was held under the 
direction of a sub-committee on enter- 
tainment headed by Frank W. Smith, 
the other members being F. C. Bates, 
T Beran, C. L. Law, C. H. Macy, H. E. 
McGowan, C. W. Price and H. M. Wil- 
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son. Several past-presidents of the As- 
sociation were present, including W. 
H. Blood, Jr., E. H. Davis, Arthur 
Williams, L. A. Ferguson, C. R. Hunt- 
ley and F. W. Frueauff. 

The attendance at the convention 
was marked and the registration on 
Monday afternoon totaled over 3,500. 

Special trains and carloads of con- 
vention delegates arrived at local sta- 
tions throughout Sunday afternoon 
and Monday. The largest trainload 
came in from Chicago Monday morn- 
ing with 134 persons aboard. The 
longest special trip was that made by 
the St. Louis party, who occupied a 
couple of special cars attached to the 
Pennsylvania Railroad’s ‘‘ Twenty-four- 
hour New Yorker.” A number of Bos- 
tonians journeyed to New York Sunday 
evening by boat, coming by the Com- 
monwealth of the Fall River Line, 
which touched at Providence, taking 
on several local electrical men and 
thus bringing up to forty the total 
number of N. E. L. A. delegates 
aboard. Another large New England 
contingent followed Monday morning 
on the Bay State Limited train from 
Boston. 

The Chicago train was run as a sec- 
ond section of the New York Central’s 
‘Twentieth Century Limited,” leaving 
Chicago at 2:40 p. m. Sunday and 
reaching New York at 10:50 Monday 
morning. A special car was added to 
the train at Cleveland, bringing the 
total number of electrical delegates up 
to 134. At Elkhart, Ind., a stop of 
twenty minutes was made while those 
aboard the train alighted and had a 
group photograph taken, the ladies on 
the platform of the observation car 
furnishing an attractive background 
for the picture. Arrangements for the 
Chicago train were in charge of G. A. 


Freeman, of the Commonwealth Edi- 


son Company, who acted as assistant 
master of transportation. The Wagner 
Electric Manufacturing Company pro- 
vided a printed directory list of those 
on board the special train, and pre- 
sented the ladies with boxes of candy 
and the gentlemen with cocktails and 
cigars. The Minerallae Electric Com- 
pany supplied badges, and the tech- 
nical journals were not lacking in their 
attention to the travelers. 

The St. Louis party left the Union 
Station, St. Louis, at 12:20 p. m. Sat- 
urday, and after an enjoyable, though 
dusty, trip reached the New York sta- 
tion platform precisely at 1:20 p. m., 
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eastern time, making the 1,003-mile 
journey in exactly twenty-four hours 
of running time, In addition to the St. 
Louis people aboard several conven- 
tion delegates from Illinois and Indiana 
points joined the train at stops along 
the line. Arrangements for- the train 
were in charge of F. N. Jewett, of St. 
Louis, who acted as assistant master 
of transportation and canvassed by 
mail a large number of electrical men 
stationed in the St. Louis territory. 
FIRST GENERAL SESSION. 

Following the brief address of wel- 
come to the city by the municipal rep- 
resentative, President W. W. Freeman 
delivered the annual address. Mr. 
Freeman outlined the work which had 
been accomplished during the year, 
and emphasized particularly the eff- 
cient efforts of the secretary’s office 
and commended the diligence and faith- 
ful service of the Association staff. 
He called attention to the labors of the 
Public Policy Committee and the im- 
portance of the welfare proposals 
which would be made at a later meet- 
ing. The wish of the Accounting Com- 
mittee was worthy of particular atten- 
tion, and much had been accomplished 
in the standardizing of central-station 
accounting, the scheme outlined by the 
committee having been adopted by a 
number of member companies, and 
also by several public service commis- 
sions. An important matter now in the 
hands of the Executive Committee is 
the revising of the Code and estab- 
lishment of a modern and practical 
method of resuscitation after electrical 
shock. This effort is being partici- 
pated in by the Association of Edison 
Illuminating Companies, the American 
Institute of Electrical Engineers, 
American Society of Mechanical Engi- 
neers, American Electrochemical So- 
ciety, American Electrotherapeutic As- 
sociation, American Medical Associa- 
tion, and United States Navy Medical 
Department. Mr. Freeman said that 
the electrical industry attracted young 
men of fine fiber and that the oppor- 
tunities were enormous. The record of 
of past achievement was but an indica- 
tion and promise of future accomplish- 
ment. 

Vice-president Gilchrist assumed the 
chair, and upon motion appointed H. 
M. Byllesby, Chicago; A. A. De Young; 
Ottawa, Canada; and General G. H. 
Harries, Washington, a committee to 
consider and report upon the pres! 
dent’s address. 
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A number of announcements were 
inade by Arthur Williams, chairman of 
the entertainment committee, who ex- 
tended a cordial invitation to all to 
participate in all the good things 


planned for the convention, 
H. H. Scott read the report of the 


Menibership Committee. The present 
enrollment is as follows: Class A, 930; 
B, 6,654; C, 19; D, 226; E, 808; a total 
of 8,663. Activity has been particu- 
larly noticeable among the company 
sections, Chicago, Brooklyn, Boston, 
Philadelphia, and New York having 


made notable increases. 
The report of the secretary, treasur- 


er, insurance expert and the report of 
the Committee on Progress followed, 


without discussion. 
REPORT OF INSURANCE EXPERT. 


In his opening remarks Mr. Blood said that 
the resolutions passed last year at the St. 
Louis convention calling tor lower average 
insurance rates have been beneficial, though 
the matter has not received the attention 
its importance warrants. He presented ex- 
tracts from letters received from the Under- 
writers, in answer to these resolutions, show- 
ing that no attempt has been made to con- 
sider electric light and power risks in a 
class by themselves. Mr. Blood stated that 
an attempt has, however, been made to 
secure uniformity in rating by the Central 
Traction & Lighting Bureau. This organ- 
ization in November, 1910, published a 
schedule with a base rate of eight cents in 
place of rates running from twenty-five 
cents to $1.25, each rating bureau having 
previously established its own base rate. 
Several other bureaus have adopted this 
new schedule and a reduction of approxi- 
mately thirty-five cents has been brought 
about. In conclusion Mr. Blood mentioned 
the pending trial of the suit against a mem- 
ber company in Hobart, Okla., for $90,000 
for alleged negligence in causing a fire in 
a department store. The trial is scheduled 


for December 5. 
REPORT ON PROGRESS. 


Mr. Martin’s report on progress covered 
some ninety-six pages and, as usual, touched 
in a masterly way on practically all the 
important aspects of the central-station 
business. On account of the voluminous 
nature of the report it is impossible here 
to more than refer to a few of its many 
subheads. The report opens by an allusion 
to the splendid growth achieved in the last 
twenty-five years and the alluring prospects 
foreseen for it by some of the keenest elec- 
trical men of the time. Statistics of Amer- 
ican central stations are given, showing a 
healthy growth in numbers despite consoli- 
dations. The present central-station invest- 
ment in the United States is about $1,800,- 
000.000 and annual gross earnings about 
$360.000,000. Development of the systems 
in Boston, Detroit, Duluth, ete., is referred 
to as significant of the great extension of 
electric networks. Comparisons are made 
with the conditions abroad, particularly in 
England, Germany. Austria, Belgium and 
Switzerland. Taking up questions of regula- 
tion, rates and franchises, Mr. Martin dwells 
on the federal corporation tax, the Cleve- 
land suit against the lamp companies, right- 
of-way problems, valuations and rates and 
growth of public-service commissions. He 
touches on recent utterances respecting the 
conservation of water powers, and discusses 
briefly the rate situations in St. Louis, Los 
Angeles, Toledo and Montreal. Mr. Martin 
then describes the phenomenal development 
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of the Commonwealth Edison Company's 
plants in Chicago, in the newest of which 
20,000-kilowatt turbo-generators are being in- 
stalled, these being the most powerful ma- 
chines yet built. The best provision for 
carrying peak loads is considered and a 
number of new combination and straight 
hydroelectric plants described, including the 
135,000-volt system near Au Sable, Mich., 
which will be put in service this vear. A 
number of fuel problems are considered, 
particularly as to the availability of low- 
grade fuels in connection with gas pro- 
ducers. Jn illumination Mr. Martin touches 
on the tungsten-lamp situation, the lighting 
of a large New York department store, of 
the Allegheny County Soldiers’ Memorial, 
of outdoor arenas, and of fire-alarm boxes, 
He also refers to developments in vacuum, 
mercury, quartz and non-tube lamps. Some 
suburban-town problems are exemplified by 
the practice of the North Shore Electric 
Company, of Chicago, and the need of cen- 
tral stations interesting themselves in the 
improvement of lighting conditions in small 
communities. Improvements in meter read- 
ings are discussed at some length, as well 
as the increasing use of controlled flat-rate 
systems, house-wiring problems, education 
of the public and particularly the house- 
holder to the value of electric service, licens- 
ing of engineers, education of public-utility 
employees, and many other topics. 


A preliminary report of the Commit- 
tee on Overhead Line Construction, 
and one of the Accounting Committee, 


were presented. 
The paper entitled ‘‘Master and 


Men,’’ by Paul Bupi was read by 


Mr. Martin. 
MASTER AND MEN. 


Mr. Lüpke’s paper, like those he has been 
wont to present at the annual conventions 
of the Association, is a liberal and broad- 
minded commentary on certain important 
phases of his subject that are apt to be 
overlooked. In this paper he takes up some 
features of welfare work which formed such 
a prominent topic before the convention. 
The relations of master and men are not so 
clearly defined under modern industrial con- 
ditions as of old. In large corporations rel- 
atively few of the employees are acquainted 
with the head of the organization. This 
lack of intimate contact compels caution in 
the application of welfare plans. Great care 
is necessary in presenting them to the em- 
ployees lest the latter consider them with 
suspicion. The men must be educated to 
the full meaning of the proposition, its ob- 
ject and its effect. Personal presentation 
of the plan, wherein the men are given an 
opportunity, to ask questions regarding its 
details and to have them answered ver- 
bally and promptly, is much better than by 
printed announcements. This is even more 
necessary in profit-sharing schemes. Many 
men have no conception of the equity of 
such a system: they want their remunera- 
tion in hard cash every week, so that they 
may enjoy the fruits of their labor shortly 
after it is done. To overcome the feelings 
of prejudice and distrust will require pa- 
tient and masterly educational work. Ideals 
are steadily being raised and humanitarian 


‘efforts are being appreciated and will ulti- 


mately prevail. 
This paper was enthusiastically re- 


ceived and the first session was con- 
cluded with the presentation of an oil 
portrait of Miss Harriet Billings, as- 
sistant secretary-treasurer, on behalf 
of Henry L. Doherty, by W. C. L. Eg- 
lin, who made a graceful speech re- 
specting the services which have en- 
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deared Miss Billings to the member- 
ship of the association. 

It was then moved that a telegram 
be prepared and forwarded to Miss 
Billings expressive of the warm regard 
of the association. Jn seconding this 
motion Mr. Insull paid a delightful 
tribute to the faithful service of Miss 
Billings, as one who in the early days 
had found in her an able and diligent 
assistant. The meeting then ad- 


journed. 
The second general session was called 


to order by President Freeman at 2:30 
p. m. The report of the editor of the 
question box was made by M. S. Seel- 
man, Jr. He paid high tribute to the 
co-operation of executives in supplying 
information for the question box. 


REPORT OF THE QUESTION BOX EDITOR. 

Mr. Seelman’s report calls attention to 
the great value that the Question Box is to 
the Association’s membership in giving 
prompt and reliable information to inquiring 
members and in acting as a clearing house 
of general information regarding contem- 
porary central-station methods and prac- 
tices. The work of editing it is too onerous 
for a man who has his regular employment 
to attend to and it becomes a serious burden 
to the company with which he is connected. 
Therefore, Mr. Seelman recommends the se- 
lection of an assistant secretary to compile, 
edit and issue the Association’s monthly 
Bulletin, including the Question Box and its 


related correspondence. 
The report of the Committee on 
Question Box Revision was presented 


by Alexander J. Campbell, and was 
followed by the report of the Library 


Committee by Arthur Williams. The 
latter also presented the report of the 


Handbook Committee. 
> HANDBOOK AND LIBRARY 


COMMITTEE. 

The reports of the Committee on the 

Electrical Solicitors’ Handbook and the 
Library Committee are presented in one 
paper by Arthur Williams, who is chairman 
of both committees. The former report 
states that the increase in the Association's 
membership has necessitated another edi- 
tion of the Handbook and while it will ap- 
pear substantially as the previous edition, 
numerous changes and additions have been 
made. 
The Library Committee reports that the 
increasing amount of literature being re- 
ceived by the Association makes it neces- 
sary to formulate some definite plans for a 
library and as there is already a technical 
library in the Engineering Society Build- 
ing the committee recommends that the 
N. E. L. A. library be affiliated with the 
former, the Association to pay a small an- 
nual fee for purchasing books bearing di- 
rectly on public-utility work. 


After a lengthy discussion as to the 
best means for enlarging and distribut- 
ing the handbook, the whole subject was 
referred back to the committee. 

A paper on ‘‘Company and Company 
Section Bulletins,” by E. H. Edkins, 
was then read. <An abstract follows: 


SOLICITORS 
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COMPANY AND SECTIONAL BULLETINS. 


In this paper Mr. Edkins comprehensively 
reviews the origin, growth and possibilities 
of company and sectional bulletins. These 
bulletins are classified into three general 
divisions, first, bulletins issued solely for 
the purpose of advertising and increasing 
business of the central-station company; 
second, bulletins issued by the company sec- 
tions of the N. E. L. A.; and third, bulletins 
published by member companies which are 
devoted exclusively to the affairs of the 
company and its employees, and are not 
directly affiliated with the National Electric 
Light Association. Speaking of company 
publications as a whole, Mr. Edkins quoted 
statistics showing the tremendous extent of 
this business in other industries and the 
benefits therefrom, while in the central- 
station industry only a few companies avail 
themselves of this opportunity for publicity 
and increased business. Considering the 
four principal house organs or bulletins pub- 
lished by lighting companies, coming under 
the first general division, Mr. Edkins gave 
cost data, circulation figures and other in- 
teresting data regarding each. The four 
publications mentioned were: Electric City 
Magazine, Chicago; Chained Lightning, Louis- 
ville; Electric St. Louis, St. Louis, and The 
Edison Monthly, New York. Mr. Edkins 
states that an analysis of the data received 
from the companies publishing the above 
bulletins would seem to warrant the con- 
clusion that the company-bulletin idea as 
applied to the electric lighting industry, has 
been sufficiently successful to justify a 
wider application of this form of publicity. 


Company section bulletins, according to` 


Mr. Edkins, were suggested by the publica- 
tion of the National Bulletin, the first issue 
of which appeared in 1907. Questions asked 
by Mr. Edkins of the editors of eight of 
these section bulletins showed the average 
monthly circulation to range from 275 to 
4,000; the cost of publication to average 
from $54 to $300 and in every case the com- 
pany paid the entire expense. Mr. Edkins 
spoke of the character of these publications 
and strongly urged their issuance by every 
company section. 


There was a discussion by the chair- 
men of the various sections, the last 
speaker being Samuel Insull, of Chi- 
eago, who highly commended the fine 
spirit engendered by company sections 
and urged an interchange of bulletins, 
speakers, ete., between the various sec- 
tions. 

The Doherty Gold Medal, for the best 
paper presented before a company sec- 
tion, was awarded to Charles J. Russell, 
of the Philadelphia Electric Company, 
for his paper on ‘‘Load-factor, Divers- 
ity-factor and Power-factor,’’ delivered 
in April, 1909. 

On Tuesday morning there was a boat 
ride for the ladies on the ITudson River, 
and in the evening the entire conven- 
tion party joined in a hoat ride to Con- 
ev Island. 

A report of the following days of 
the convention will be presented in our 
next issue. 

TECHNICAL SESSION, 

The first technical session was held 
on Tuesday afternoon, and was opened 
with the report of the Meter Committee 


by G. A. Sawin. 


REPORT OF METER COMMITTEE. 


This report describes the new meters 
which have been put on the market during 
the year and new apparatus for testing 
them. A satisfactory one-man test equip- 
ment possessing several novel features has 
been used by the United Electric Light & 
Power Company of New York. The outfit 
consists of two pieces, a portable rotating 
standard test meter combined with an indi- 
cating voltmeter, and a resistance load com- 
bined with a tool box. To eliminate the 
expense of a second visit if the meter read- 
er fails to gain admittance, several compa- 
nies have adopted a postal-card scheme. A 
return postal card is left at the premises 
and contains blank dials for the consumer 
to indicate the reading of the meter. As an 
alternative, the time may be filled in when 
it would be convenient to have the reader 
call. Every meter department should keep 
a record of the cost of setting and remov- 
ing meters, testing, repairs, inspecting and 
reading meters, and other work connected 
with the department. The average percent- 
age of accuracy is discussed and three 
methods given to determine it. The infor- 
mation is given from a number of companies 
who are using flat rates. The new legal 
requirements in the various states are 
chronicled. The report ends with a chap- 
ter of the meter code dealing with mainten- 
ance methods. 


The discussion referred principally to 
the lubrication of meter bearings and 
the necessity for proper cupping of the 
jewels forming the bearings. 

The report of the Committee on 
Grounding Secondaries was presented 
by W. H. Blood, Jr., and recorded the 
unanimous opinion of the committee 
that it is unwise to ground circuits 
higher than 150 volts. 


REPORT ON GROUNDING SECONDARIES. 


The Committee on Grounding of Secon- 
daries reported that its year’s work had 
been chiefly of an educational character. 
Practically everyone is agreed that secon- 
dary alternating-current circuits should be 
grounded. The only debatable point is to 
what voltage the grounding should be car- 
ried. A committee of the American Insti- 
tute of Electrical Engineers advises 250 
volts as the upper limit. The Associdtion’s 
committee, however, has steadily adhered to 
150 volts, feeling that this is the maximum 
voltage that it is safe to handle at all times, 
and that if it were raised to 250 volts, acci- 
dents and fatalities are likely to occur. More- 
over, With modern transformers and light- 
ning arresters there is little danger of a 
transformer breaking down and charging 
any 250-volt wires with a higher potential. 
Such accidents would be much less frequent 
than those resulting from a continual ground 
on 250-volt circits. The Committee summar- 
izes its opinion on this matter about as fol- 
lows: Since the lighting customers pre- 
dominate, protecting them takes care of at 
least seventy-five per cent of the central- 
station customers; more people handle lights 
than motors and the latter are generally 
under the care of persons versed in elec- 
trical matters, therefore, the users of lights 
are apt to be innocent victims in case of 
shock: lighting circuits have flexible cords, 
brass-shelled sockets, metal switches, and 
are less carefully installed and in many 
damp places, so that getting a shock is an 
easy matter. The Committee hopes to get 
data on the value of different kinds of 
ground connections, but is still convinced 
that metallic pipe grounds are the best and 
that plates and other ground devices are 
but makeshifts. The report concludes with 
some resolutions that were adopted by the 
Underwriters and which recommend that 


Vol. 58—No. 22 


grounding be made mandatory by municipal 
departments, that it be recommenced by ir 
spection departments since it does not in- 
crease the fire hazard, that the National 
Electric Light Association see that all its 
member companies practice it, that ground 
ing to waterpipes be urged, since it does 
no harm to the pipes, that other methods 
of grounding be thoroughly investigated, 
and that the American Institute of Electri- 
cal Engineers harmonize its limit of ground 
ed voltages with that of the Committee. 


Farley Osgood explained that the 
Fire Underwriters have not made 
grounding mandatory because the fire 
risk is not lessened. 

Paul Spencer indorsed the opinion of 
the committee and stated that even 220 
volts is too high for a grounded circuit. 

A paper on ‘‘Grounding of Lov. 
Tension Circuits as a Protective Meas- 
ure’’ was read by P. M. Lincoln. 


GROUNDING OF LOW-TENSION CIRCUITS. 


Mr. Lincoln’s paper indicates how, under 
certain conditions, comparatively high-volt- 
age strains may appear between the low- 
tension windings of transformers and ground 
when these transformers are connected to 
a relatively high-tension transmission sys- 
tem. It has been noted from time to time 
that a breakdown will often occur on a low- 
tension circuit simultaneously with a dis- 
turbance on the high-tension side. Although 
there is no connection between the two cir- 
cuits there are intimate relations between 
the appearance of voltage strains between 
low-tension windings of transformers and 
ground, and such disturbances as often oc 
cur on high-tension lines. The fundamental 
cause why breakdowns occurred so often on 
low-tension circuits simultaneously with 
disturbances on the high-tension side, is that 
transformers act to a considerable extent as 
condensers. The relative condenser capaci- 
ties of high-tension windings against low- 
tension windings, and of low-tension against 
ground, may readily be determined with 4 
fair degree of accuracy in any given trans- 
former from the construction of the trans- 
former. The greatest danger to the low- 
tension windings of transformers on disturb 
ances on the high-tension side will take place 
when the low-tension windings are entirely 
disconnected from all circuits. Any attempt 
to overcome this difficulty by increasing 
the insulation of the low-tension windings 
is a step in the wrong direction. The reme 
dy is through grounding of the low-tension 
secondaries. The condensers made up of 
the high-tension and low-tension windings 
of a transformer can under the worst con- 
ditions pass only a relatively small current. 
However, if this current is not taken off the 
low-tension windings, a high potential is 
bound to be developed thereon. Grounding 
the low-tension windings affords a path by 
which this condenser current may be taken 
off. 


“Recent Important Improvements 1 
Single-phase Motors’? was the title of a 
paper by W. A. Layman. 

SINGLE-PHASE MOTOR IMPROVEMENTS. 


This paper describes the performant? 
characteristics and construction of neW 
forms of constant-speed and adjustable-spee! 
single-phase motors now being manufa” 
tured. The constant-speed single-phase i 
sign has been based upon two fundamenta 
principles, namely: (a) that good startin® 
performance required the use of a co 
tator; (b) that the commutator must l 
relieved of duty upon attaining full m 
as in a squirrel-cage rotor, The main strut 
tural departure is in the rotor, in which ae 
windings are employed. The principal win 
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ing is of the usual squirrel-cage type and 
occupies the bottom of the rotor slots. The 
auxiliary winding is of the commutated type, 
and occupies the upper portion of the slots. 
Between the two is a steel bar, forming a 
magnetic separator. Two sets of brushes 
are provided; one, in the axis of the main 
stator winding, is short-circuited; the other, 
normal to this axis, is connected in series 
with the stator winding while starting. 
Other details of construction are given. The 
adjustable-speed motor has been developed 
under the patents of Fynn, Arnold and La 
Cour. A motor was shown having six steps 
in speed between 750 and 2,250 revolutions 
per minute. The rotor is provided with a 
commutated winding and two sets of brushes, 
located as in the other motor. One set 
carries the working currents, the other the 
compensating and exciting currents. Regu- 
lation is secured through the stator wind- 
ings. The power-factor is high. Curves are 
given showing the characteristics of both 


types of motor. 
The session closed with a paper by 
F. D. Newberry on ‘‘Relation of Motor 


Load to Station Equipment.”’ 
ACCOUNTING SESSION. 


The first accounting session was also 
held on Tuesday afternoon as a third 
parallel session. John L. Bailey pre- 
sented the report of the Committee on 


Uniform Accounting. 


REPORT ON UNIFORM ACCOUNTING. 


The Committee on a Uniform System of 
Accounting reported that it had continually 
urged and again recommended the general 
adoption of the Association’s standard clas- 
sification of accounts. It had also consid- 
ered the advisability of recommending the 
Association’s system ‘to public service com- 
missions in states where no system has yet 
been adopted in the effort to have a uniform 
system in every state. The Committee 
sought permission to draw up a standard set 
of forms based on its system and to pre- 
sent those to member companies. It had 
also considered the establishment of a sta- 
tistical bureau to gather data of value to all 
member companies and to act as a statis- 
tical clearing house between them. This 
was recommended and that a sub-committee 
be authorized to work out the details of or- 
ganization of such a bureau and a means 


for meeting its expenses. 

A paper was then read by R. F. Bou- 
sall on ‘‘Handling Customers’ Orders.’’ 
He described a method by which a cus- 
tomer’s order may be taken by a solici- 
tor either in the office or in his district 
—on the street, and told how to avoid 
duplication of work by the use of car- 
bon copies and otherwise. 

E. J. Bowers then read a paper en- 
titled ‘‘The Collection of Bills.” 


COLLECTION OF BILLS. 


The early portion of Mr. Bowers’ paper is 
devoted to a commentary on the collection 
of bills in general, with special reference to 
the discount allowed by various companies 
and rulings of legal and legislativé bodies 
in this connection. Mr. Bowers states that 
the practice of appointing drug stores and 
express offices collection agents for the 
lighting company is not followed in Kansas 
City, due to the fact that a large percentage 
of the accounts are settled by check. 
Speaking of discounts the author states that 
the determining factors in arriving at what 
a discount should be are: (1) the discount 
must be much larger than that offered by 
mercantile institutions; (2) it should be 
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simple and easy to figure; (3) it must be 
attractive to customers and large enough to 
induce them to pay during the discount 
period; (4) it must be taken into consid- 
eration in making rates and its effect on 
the revenue of the company must be antici- 
pated. The object of such a discount is to 
decrease collection expense and reserve for 
bad debts, and to a certain extent increase 
the revenue of the company through dis- 
counts forfeited. The second half of the 
paper is devoted to a description of the 
collection methods of the Kansas City Elec- 
tric Light Company. First, all contracts are 
passed for credit upon the approval of ref- 
erences. Collections of delinquent cus- 
tomers are handled by the card system. 
AS soon as an account becomes overdue 
it is entered on a card and a letter is writ- 
ten to the customer advising him of the 
state of the account. This is followed up 
with a second letter which states that the 
service will be discontinued if payment is 
not made by a certain date. When this 
action becomes necessary a collector ac- 
companies the trouble man and ninety per 
cent of the customers pay when they find 
service will actually be discontinued. 

Mr. Bowers finds that the most econon- 
ical and satisfactory method of handling 


collections is through the mail. 


The last paper of the session was by 


Hermann Spoehrer and was entitled 
‘*Electric-Vehicle Accounts as Applied 
to a Department of a Central-Station 


Plant.’’ 
ELECTRIC-VEHICLE ACCOUNTING, 


Mr. Spoehrer’s paper deals with the sys- 
tem of accounting adopted by the Union 
Electric Light & Power Company, of St. 
Louis, in the conduct of the company’s elec- 
tric-automobile business. The St. Louis 
company engaged in the business of sell- 
ing and caring for electric vehicles in 1907. 
Today the company operates an exclusive 
electric-pleasure-car garage in the resi- 
dential section and an exclusive commer- 
cial-vehicle garage in the business section 
of the city. The rates for garage service 
on a standard type of pleasure car, having 
a battery equipment up to forty cells, is 
$30 per month, with an additional charge 
of $5 if the car is to be called for and de- 
livered. This charge includes all service. 
For electric power wagons the rates are 
$45 per month for 1,000 to 1,500-pound 
vehicles, $50 for 2,000, 2,500 and 3,000- 
pound vehicles; $55 for 4,000-pound, 
$60 for 7,000-pound, and $65 for a 10,000- 
pound vehicles. In case of vehicles not 
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regularly kept at the company’s garage a 
charge of ten cents per kilowatt-hour is 
made for an individual battery charge. In 
addition to the Union Company’s garage 
there are eleven other public garages caring 
for electric vehicles, revenue from three of 
these running approximately $5,000 each 
per annum, The general classification of 
accounts adopted for this business is shown 
in the accompanying chart. 

Under the general heading ‘Passenger 
Car Sales” the cost of machine represents 
the cash cost f. o. b. the company’s gar- 
age, including freight. “Labor” represents 
salesman’s time and such labor applied at 
the garage prior to the sale of the car. 
“Advertising” includes all charges for bill- 
board and newspaper advertising, pamph- 
lets, etc., as well as current supplied to 
automobile signs owned by the company. 
“Office Expenses” includes the portion of 
light, heat, telephones and miscellaneous 
supplies properly chargeable to the sale of 
pleasure vehicles. The sub-divisions under 
“Power Wagon Sales” are in every way 
similar to those of “Passenger Car Sales.” 
In the operation of a public garage, it is 
essential that careful and accurate data be 
always available, for the reason that it isg 
indispensable in the settling of disputes 
arising from alleged mishandling of custo- 
mers’ cars. With this in view, the Union 
Electric Company has developed a system 
of record-keeping, the essential features of 
which are: a general charging sheet is 
kept, which shows the actual charging rate 
and voltage on every battery on charge in 
the garage during the twenty-four hours. 
A second record sheet is used to show the 
condition of each cell in every battery in 
the garage, this record being taken every 
ten days. A third record is in use for bat- 
tery discharges. 

A fourth record is kept showing the time 
each car in the garage leaves and returns, 
the odometer reading on each car, the days 
on which the car itself is washed, the days 
on which the battery is watered, the com- 
mutator inspected and the car is oiled and 
greased. Another record of great import- 
ance is the tire record. This shows the 
kind of tire, its number, the date applied to 
the wheel, which wheel it is put on, and 
the odometer reading on that date. 

— eoa 
New Mexican Coke. 


New Mexico has developed notably as 
a coke producer in the last five years. 
From a production of less than 90,000 
tons in 1905, the output has increased to 
over 400,000 tons in 1910, according to 
E. W. Parker, of the United States 
Geological Survey. 

The value for the 1910 product was 
$1,306,136. All of the coke made in 


New Mexico is from the coal mined in 


the Raton field, in Colfax County. 
— eo 
Tungsten in Nova Scotia. 

Nova Scotia is becoming an impor- 
tant source of supply of tungsten. The 
demand for this metal has had an en- 
ormous increase since the advent of the 
metal lamp, and all available deposits 
of ore are being sought. 

—— eo 

London Electrochemical Exposition. 

The third Electrochemical Exposi- 
tion will be held at Olympia, London, 
Eng., from September 23 to October 21, 


1911. 
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Excursion of Washington and Balti- 
more Engineers to McCall Ferry 
Power Plant. 

On May 21 the Washington and Bal- 
timore Sections of the American Insti- 
tute of Electrical Engineers, the Wash- 
ington Society of Engineers and the 
Engineers’ Club of Baltimore visited 
Holtwood, near McCall Ferry on the 
Susquehanna River, to inspect the great 
hydroelectric plant of the Pennsylvania 
Water and Power Company. A special 
train bore the excyirsionists, 198 men in 
all, to their destination and return. 

A description of the McCall Ferry 
Plant was given in the ELECTRICAL RE- 
VIEW AND WESTERN ELEcTRICIAN for No- 
vember 19, 1910, but a few words here 
in regard to this important enterprise 
may be of interest. A series of rapids 
in the river at this point made the de- 
velopment of power possible, and a 
number of years ago a company was 
organized for this purpose. A concrete 

dam, said to be the second largest in 
the world, was constructed at a point 
such that a series of islands in mid- 
-gtream just below could readily be 
made to form a natural tail race next 
to the east bank of river, the flow of 
water over the dam being now entirely 
diverted to the channel between the 
islands and west bank. The dam backs 
the river up for about eight miles, and 
in addition to expending about $1,250,- 
000 to relocate the tracks of the Penn- 
sylvania Railroad so that they would 
not be submerged, the Power Company 


DATA OF McCALL FERRY PLANT. 


Length of dam, feet........2 cece eee eee 2,350 
Height of dam, feet...........cc cece eee 55 
Width of dam at base, feet.............. 65 
Available head, feet .........-.eeeeeeeeee 63 
Maximum flow of river during 1903-1904, 
second-feet ....- cece cece reece cece ,300 
Mean flow of river during 1903-1904, 
second-feet ....... cece cet cee e ences ,199 
Minimum flow of river during 1903-1904, a6 
a 


~e ee tm eprvrasererererseevve er Beer eee rea 


second-feet i 
Ultimate length of power house, feet.... 500 
Ultimate number of units..............6- 10 
Ultimate maximum output, horsepower. .135,000 
Number of units now installed 5 
Rated capacity of generators, kilowatts 

a alee E E ee a E 7,500 and 10,000 
Weight of revolving field of generator 

shaft, and the two wheels forming a 

unit, pounds ............... 375,000 and 400,000 
Frequency of three-phase generator cur- 

rent, cycles 2 
Voltage of three-phase generator current. 11,000 
Voltage of line current...............000. 70,000 
Length of transmission line No. 1 to Bal- 


eee eovr eevee 


eneveeevevr tere eer eevee eeuereerse 


timore, miles rca ee Pee haw ss sae EE Cees 40 
Width of right of way, feet.............. 100 
Number of steel towerS...............00- 500 
Length of span crossing Susquenhanna 

River, feet 4. ca eons tee eas base eee 2,000 
Number of three-phase circuits.......... 2 
Size of stranded aluminum conductors, 

circular mils 2624.6.0e8 wes ene Hina eee wees 300,000 
Present capacity of substation at Balti- 

more, horsepower ...c eee cee seecccscans 40,000 
Ultimate capacity of substation at Balti- 

more, horsepower 2.6.6. cece nee e ences aces 80,000 
Voltage of secondary current delivered to 

customer in Baltimore................., 13,000 
Capacity of step-up and step-down trans- 

formers, kilowatts ........ ee eee aa 10,900 
Cosy of temporary concrete bridge used 

in construction of dam............, $400,000 
Total capital expended, approxi- 

Bie she RL rar ats tA hey Mecano 15,090,000 


mately 
Date of placing plant in operation, October 14, 


1910. 
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found it necessary to purchase large 
tracts of land along the river on both 
banks, in order to protect itself against 
claims for damage due to the raising of 
the water level. 

The forebay and concrete power 
house are at the east end of the dam, 
the latter being designed for ten large 
units. Extraordinary precautions were 
taken in the design of the forebay and 
power house to eliminate interference 
from ice, with the gratifying result 


that during last winter—the first sea- 


son during which the plant has been in 
operation—no ice from the river found 
its way into the forebay, and none of 
the ice which formed there found its 
way into the wheels. 

The. water wheels and generators are 
of the vertical type, two turbines be- 
ing mounted upon the same shaft. The 
I. P. Morris Company of Philadelphia 
built the turbines, the generators were 


furnished hy the General Electric Com- 


pany and the contractor for the instal- 
lation was the Empire Engineering 
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John Abbet Walls, chief engineer, met 
the party at the railroad station, and 
assisted by eleven other gentlemen as- 
sociated with the company, he conduct- 
ed them in groups over the entire 
plant, the hydraulic, the mechanical 
and the electrical features being exam- 
ined in detail. The guides assisting Mr. 
Walls were F. A. Allner, assistant chief 
engineer; J. H. Smeaton, operating su- 
perintendent; Dr. J. Armstrong, resi- 
dent physician; L. H. Eichelberger, con- 
struction engineer; William F. Mul- 
cahy, local agent; E. E. Haslam, civil 
engineer; H. A. Harman, United States 
chief special agent; A. Benson, electri- 
cal engineer; A. Bang, electrical engi- 
neer; G. Vogt, hydraulic engineer, and 
W. P. Baker, mechanical engineer. 

A group of the visitors is shown in 


the illustration. 
oe 


Denial of Isolated-Plant Service Ex- 
tension. 

In a decision recently made public at 

Boston, the Board of Gas and Electric 


GROUP OF ENGINEERS ON VISIT TO McCALL FERRY POWER PLANT. 


Corporation. The equipment at the 
Baltimore substation was furnished by 
the Westinghouse Electric & Manu- 
facturing Company. Thus far, the only 
customer is the Consolidated Gas, Elec- 
tric Light & Power Company of Bal- 
timore, but it is understood that a con- 
tract will probably soon be made with 
the United Railways & Electric Com- 
pany of that city. The right of way 
and transmission line is held in the 
name of the Susquehanna Transmission 
Company, which is merely a subsidiary 
of the Pennsylvania Water & Power 
Company. 

The statistical data in the accom- 
panying table give a good idea of the 
magnitude of the enterprise. 

The visiting engineers were favored 
with fair weather and were shown 
every attention by the power company. 


Light Commissioners of Massachusetts 
has refused to permit a prominent Wor- 
cester retail merchant to build a conduit 
and lay wires across an important street 
in order to supply a portion of his es- 
tablishment with electricity generated in 
his isolated plant. Some time ago the 
local Board of Aldermen passed an Or- 
der granting the right, the avowed pur- 
pose of the petitioner being to confine 
the distribution of electricity to his own 
store exclusively. The Worcester Elec- 
tric Light Company appealed from the 
municipal order on the ground that it 
legally opened the way for an extensive 
block supply in the center of the business 
section. The Commission’s published de- 
cision sustains the company on all 
counts, points out that the policy of the 
state is against allowing two supplies in 
the same territory so long as one fulfills 
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its duties, and contends that the fran- 


chise granted could hardly be drawn so 
as to confine the sale of electricity to 


specified parties. In this way the block 
plant is obliged to content itself with 
service inside the inclosing street limits. 
++ 
Stanley’s First Transformer. 

At the fourth annual dinner of the 
Pittsfield Section of the American In- 
stitute of Electrical Engineers, the 
guest of honor was William Stanley, 
and the dinner was made a celebration 
of the twenty-fifth anniversary of his 
construction and first commercial ap- 
plication in this country of the static 
alternating-current transformer, A re- 
port of this dinner was published in 


our issue of May 13. 
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WATER POWER AND CONSERVA- 
TION. 


ADDRESS BEFORE CHICAGO ELECTRIC CLUB, 


Water power and conservation was 
interestingly discussed at the May 24 
meeting of the Chicago Electric Club 
in a very comprehensive paper on this 
subject by I. E. Brooke, of the Rosen- 
erans Engineering Company, Chicago. 
The paper was presented by Č. E. 
Freeman in the absence of Mr. Brooke. 

The paper treats of the significance 
of conservation and presents statistics 
showing the possibilities of water- 
power development yet to be realized. 

The economical utilization of nat- 
ural resources is probably the most 


FIRST COMMERCIAL TRANSFORMER, BUILT BY WILLIAM STANLEY. 


We are now enabled to publish an 
illustration of this early transformer, 
which has such great historical inter- 
est. Mr. Stanley has presented this 
original transformer to the American 
Institute of Electrical Engineers, and 
it will be placed in the museum of the 
Institute, where it will form one of the 
priceless relics illustrating the history 
of electrical development in this coun- 
try. As chairman of the Historical 
Museum Committee of the Institute, 
T. C. Martin accepted the transformer 
and took it into his custody. | 

ooo 
Exports of Copper. 

Exports of copper for the week ended 
May 18 were 6.692 tons. Since the first 
of May the amount was 16,702 tons. The 
figure given for the same period last 
year was 12,121 tons. 


fundamental problem of all engineer- 
ing work. The responsibility then rests 
with the engineer in the education of 
the general public. The economical 
use of natural resources is something 
that should be considered by every en- 
gineer. The development of water 
power will save an enormous amount 
of coal, which is now used for trans- 
porting coal across the country. When 
it is considered that it takes approxi- 
mately one ton of coal to haul a ton 
of coal across the continent, the great 
amount of fuel that is used in this way 
can readily be appreciated. 
Conservation, in the highest degree, 
ean be carried out by proper protec- 
tion of forests, stopping the useless 
waste of them, and proper methods 
pursued in the development of our coal 
mines and oil and gas fields; and, also, 
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in using the natural sources of power, 
such as eoal, gas and oil, with the 
highest degree of efficiency. If we are 
able to construct our power plants in 
such a way that we can realize one 
horsepower-hour from each pound of 
coal where formerly we have been get- 
ting one-half hour, we are conserving 
our natural resources to a very great 
extent. This may be done by the con- 
solidation of power-producing inter- 
ests and is the logical solution, if these 
interests are properly controlled, or 
prevent unreasonable monopolies. 

The paper quotes the remarks of 
Henry L. Doherty, indicating that ap- 
proximately 33,500,000 horsepower in 
water power, which can be econom- 
ically developed, is not yet utilized, 
while the country uses annually more 
than $200,000,000 in fuel that might 
be saved by the development of the 
water powers. 

The only methods of producing pow- 
er that are as yet commercially em- 
ployed is through the use of coal, gas, 
oil and other fuels. From present 
knowledge these exist only in limited 
quantities and with the continuation 
of the present rate of use of these re- 
sources, a rate of consumption must 
soon be reached where, if continued, 
our natural resources for the produc- 
tion of power will be exhausted in a 
comparatively short time. 

The present estimated coal consump- 
tion in the United States is from 480 
to 600 million tons per year. If we 
assume a price of $2.00 per ton, this 
amount would represent a cost of from 
960 million to a billion dollars. These 
figures do not include the value of oil, 
gas or wood which we all know are 
consumed in great quantities. 

It is further estimated that in the 
United States more than thirty million 
horsepower are available in water 
power and when storage reservoirs 
are provided, this figure could be in- 
creased to 150,000,000 horsepower, 
some reports of the United States Gov- 
ernment give the latter figure as 200,- 
000,000 horsepower. 

Taking the figures of thirty million 
horsepower, this would be equivalent 
to burning at least 200 million tons of 
coal, if all the power were generated 
in efficient plants of large size. Allow- 
ing for small and inefficient plants and 
their relatively poor economy, it is 
probable that 600 million tons of coal 
would be required to equal this amount 
of power. This is fifty per cent in ex- 
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cess of the total coal production dur- 
ing the year 1906. 

The total development of the United 
States is 5,356,680 horsepower devel- 
oped by approximately 52,800 wheels, 
or an average development of about 
100 horsepower per wheel. The north 
Atlantic division of the United States 
has the largest water-power develop- 
ment, having a total installation of 1,- 
700,000 horsepower. The region in- 
eluding the St. Lawrence River and 
Great Lakes has a development of ap- 
proximately 1,000,000 horsepower. New 
York state has the largest water-power 
development, the total being 885,000 
horsepower. This includes the Niag- 
ara powers on the New York side. Cal- 
ifornia has a total or 446,000 horse- 
power. The average installation being 
about 435 horsepower per wheel. This 
figure is much larger than the average 
for the entire United States. 

In considering the water-power de- 
velopments of the United States, the 
paper states that an important factor 
is the value of forests as a means of 
regulating stream flow. A number of 
conclusions are stated which seem to 
indicate that under average condi- 
tions, the forest may have a tendency 
to produce more uniformity in the 
stream flow, but for extreme condi- 
tions during either flood or drought, 
the forest does not provide any ca- 
pacity for minimizing the extreme con- 
ditions. 

The paper states that the efforts of 
Government administration, both State 
and National, have so far been very 
largely misdirected in regard to water- 
power developments. In glancing over 
the different laws and regulations that 
have been proposed, it would seem that 
the tendency is to obstruct proposed 
water-power developments rather than 
to encourage them. All State and Gov- 
ernment regulations with the excep- 
tion of proper control for public-serv- 
ice corporations should be done away 
with. This would tend to encourage 
developments in every way. 

Concerning the policies that the 
Government has adopted in regard to 
the payment of a tax for the develop- 
ment of water powers, Mr. Brooke 
states that one of the foremost hydrau- 
lic engineers in the United States cor- 
rectly states that the policy tends to 
defeat the development of water power 
in general, having drawn his conelu- 
sion partly from the fact that the pres- 
ent difficulties in financing good water- 
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power developments have been due to 
the above Government policies. 

The industry of hydroelectric devel- 
opments is yet in its infancy. As a rule 
the greater number of hydroelectric 
properties have not returned to the in- 
vestor excessive profits. Hydroelectric 
projects are profitable or unprofitable 
according to the expense of the devel- 
opment, and the cost of maintenance 
and operation together with the de- 
mand for such power. The industry 
is subject to the same conditions as 
many other industrial developments, 
and does not involve a much greater 
risk. 

Water power is almost a natural mo- 
nopoly due to the laws of governing 
such a development. Electric trans- 
mission of water power has changed 
the entire conditions in the last few 
years. When industrial developments 
of this nature were limited to some 
particular locality, no reason existed 
for a combination of developments. 
With the increase of knowledge in the 
science of electrical transmission of 
power the conditions make the consol- 
idation of power developments almost 
imperative. The demand for power is 
no longer limited to the local mills, 
but spread over a large territory. With 
this increasing demand it is only natu- 
ral that the operating companies 
should extend their developments so 
as to make use of the energy of several 
sizes of several streams, and it is only 
fair to assume that a common admin- 
istration properly controlled will be 
more valuable to the ultmiate con- 
sumer than competition in the same 
field. The economies effected by the 
consolidation of power development is 
too well understood by most engineers 
to be questioned in any way. 

By the development of water power 
the enormous consumption of our 
natural resources can be lessened if not 
wholly prevented, and in utilizing this 
source of energy we are taking some- 
thing that is being wasted by non-use. 
There has been a good deal of agita- 
tion in the last few years concerning 
the destruction of forests and the 
wasting of our natural resources. There 
has been a great deal of good accom- 
plished by the agitation of the subject 
and there has also been some things 
accomplished that have not been for 
the good of the greatest number. 

One very important consideration in 
connection with the present system of 
government control is that the limited 
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tenures are applied only to the power 
generating station. When the situa- 
tion is looked at in a broad manner, 
it is obvious that the generating sta- 
tion in itself is of no great value, for 
without the transmission and distribu- 
tion system, the generating station 
would be of little use. It is not un- 
common in hydroelectric developments 
to find an installation where the trans- 
mission and distribution systems rep- 
resents an investment many time 
greater than the generating station. 
The longer the transmission lines and 
the larger the distribution system, the 
greater the investment and the greater 
number of people served. 
— eeo 
Lewis Institute Branch, American In- 
stitute of Electrical Engineers. 

The annual business meeting of the 
Lewis Institute Branch of the Ameri- 
can Institute of Electrical Engineers 
was held on the evening of May 26 at 
Lewis Institute, Chicago. The meeting 
was preceded by a dinner, at the con- 
clusion of which Prof. P. B. Wood- 
worth acted as toastmaster. After a 
number of extemporary addresses, of- 
cers were elected for the ensuing year, 
as follows: Ralph Kilner, chairman; 
H. N. Gilbert, vice-chairman; A. H. 
Fenshott, secretary. The meeting was 
then adjourned to the auditorium, 
where Samuel G. McMeen, of Chicago 
and San Francisco, delivered a de- 
lightful illustrated address on ‘‘The 
Electrical Engineer and the West.” 

Mr. MeMeen touched particularly on 


conditions in California, where the scar- 


city of both labor and coal has has- 
tened the development of many hy- 
From these, elec- 
tric power is now extensively em- 
ployed in agriculture, especially for 
electric pumping. Irrigation is bring- 
ing about the utilization of enermous 
tracts of arid land. About San Fran- 
cisco there has been considerable elec- 
trification of railroads. Mr. MeMeen 
paid a tribute to the wonderful civic 
spirit shown in the rebuilding of 
the city since its destruction by 
earthquake and fire five years ago. 
He then described briefly the au- 
tomatic telephone system of San Fran- 
cisco, Oakland and Berkeley, whose de- 
sign, construction and operation had 
engaged his attention for the last five 
years. A description of this system 18 
given on other pages of this issue 10 
the summary of Mr. McMeen’s paper 
on this subject. 
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ELECTRICAL PROGRESS IN 
EUROPE. 


ITS MESSAGE OF ENCOURAGEMENT FOR 
AMERICANS, 


BY C. A. TUPPER. 


‘‘The deeper the insight we obtain 
into the operation of Nature’s forces,’’ 
said Werner Siemens, some years ago, 
‘‘the more we are convinced that we 
are now standing only in the vestibule 
of science—that an immeasurable field 
still lies before us.” | 

This, summed up in a single sen- 
tence, is the attitude of Europe towards 
every branch of the electrical industry. 
To an observer from America the spirit 
of investigation, of research, of prac- 
tical experiment to be met with on ev- 
ery hand, as he journeys from one in- 


dustrial center to another, is very im- 


pressive. Hardly less so is the evi- 
dence of increasing material progress, 
to be found in manufacturing, in pow- 
er plant, railway and line equipment 
and in the multitude of commercial 
activities now dependent upon or pro- 
moted by this most modern of agen- 
cles. 
During a tour of the Continent and 
parts of England, embracing every in- 
dustrial district of importance west of 
Russia and north of Buda-Pesth, from 
which I have just returned, I witnessed 
a degree of activity at almost every 
point that contrasted strongly with 
the depression prevailing at home. The 
larger plants were working two long 
or three short shifts per day; many 
of them were behind on deliveries, 
and the demand, both for domestic use 
and export, seemed to be steadily in- 
creasing. With it all, too, there was 
evidence of conscientious care in fill- 
ing every order, of attention to detail 
and of a desire for the steady improve- 
ment of the output, which was like 
the smooth, well ordered running of a 
vast machine, 

Apart from its local bearing, how- 
ever, the situation has in it much of 
encouragement for Americans, for at 
least three reasons, viz.: 

(1) Following so closely upon a pe- 
riod of great industrial depression of 
strikes, lock-outs and other disturb- 
ances, and in the face of an upward 
swing in the cost of raw materials and 
labor which has had no parallel in Eu- 
rope, the present flowing tide of pros- 
perity is a propheey of what may be 


expected in this country in the not-far- 
distant future. Moreover, it has taken 
place despite low prices for the fin- 
ished products, extremely small mar- 


gins of profit and the necessity for the 


radical readjustment of many import- 
ant elements in both the manufacture 
and use of electrical equipment. 

(2) With all the enormous progress 
of the last few years in the principal 
countries of Europe, the application of 
electricity to every phase of industrial 
service, to the use of communities or 
districts and to domestic economy has 
not been nearly so general as in the 
United States and Canada. The ex- 
ceptions to this rule will be stated be- 
low. Taking the entire field of appli- 
cation, therefore, we have in our own 
land, per unit of population, a much 
greater foundation for the future up- 
building of the electrical industries. It 
is this that we must utilize. It is this 
that we can utilize. 

(3) Notwithstanding the advanced 
character of some of the designs now 
being worked out abroad, particularly 
for special apparatus, our American 
average for standard machinery or ap- 
pliances is, in my judgment, higher 
than that of any European country; 
and our methods of production, han- 
dling, etc., are more economical, wheth- 
er figured upon the basis of efficiency 
of equipment and labor or of net re- 
turns upon capital invested. In deter- 
mining that point I was aided by a 
very thorough investigation which I 
made, for a specific purpose, of the 


use in foreign shops of American ma- 


chine tools and other wood or metal- 
working equipment, as compared with 
similar machinery of European make; 
so this view is not put forth without 
a rather detailed knowledge of many 
of the essential facts. | 

With the above in mind, let us re- 
view, briefly, recent European accom- 
plishments and consider present ten- 
dencies abroad in various lines of elec- 
trical development. 

No feature of the situation has great- 
er interest than the systematic utiliz- 
ation of hydroelectric power in dis- 
tricts where its development can be 
profitably undertaken, either on the ba- 
sis of local consumption or for trans- 
mission to distant. points. With the 
chains of mountains that occupy the 
center of Western Europe and radiate 
outward, the opportunities for the use 
of high heads are numerous, and most 
of the noteworthy plants of recent de- 
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sign have been constructed under 
these conditions. Their output is tak- 
en for electric traction lines or dis- 
tributed to interior manufacturing cen- 
ters. In the South the coast cities, 
such as Naples and Marseilles, are also 
beginning to share in the benefits of 
the new system. 

Greater attention than formerly, 
however, is now being paid to low-head 
developments. Until with the last few 
years the designing of hydraulic tur- 
bines had not reached a point where 
such plants were sufficiently depend- 
able from the standpoint of commercial 
efficiency; for drought or flood time 
brought such variations in the working 
head as to seriously reduce the operat- 
ing efficiency of the turbines; but re- 
cent installations have shown that it is 
now practicable to design wheels for 
heads as low as two or three meters 
which will yield satisfactory results 
under as widely varying conditions as 
are likely to be encountered in the 
same locality. 

To Americans there is much of en- 
couragement in the fact that, whereas 
our own early engineering of hydro- 
electric plants was based almost entire- 
ly on Swiss experience, the tide has 
lately set in the opposite direction. 
During the closing years of the nine- 
teenth century and the beginning of 
the twentieth, so many plants were 
built in the United States, Canada and 
Mexico under unusual conditions of 
service, that generally higher stand- 
ards of efficiency were developed here 
than in any other part of the world, 
and our distinctive types maintain 
their lead. In one of the largest of 
European works for the manufacture 
of hydraulic turbines, which I visited, 
it was frankly admitted that every 
important piece of work on the floor 
was modeled upon American lines. The 
claim, however, was made, and appar- 
ently with reason, that in working out 
their efficiency curves the calculations 
were more carefully executed than is 
usual in this country. 

Among the companies foremost in 
turbine building are the F. W. Strobel 
Aktien Gesellschaft, Chemnitz; Masch- 
inenfabrik Geislingen, Geislingen ; 
Maschinenbau Aktien Gesellschaft, Gol- 
zern; and Briegler, Hansen & Com- 
pany, Gotha, Germany; Theo. Bell & 
Company (Kriens), Lucerne; and 
Escher, Wyss & Company, Zürich. 
Switzerland, the last named being well 
known in this country for the machines 
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installed by them af Niagara Falls and 
elsewhere. They have units now in the 
shop that are destined for British Co- 
lumbia and South America. 

One feature of this business which 
differs from American practice is to 
be found in the number of concerns 
which independently manufacture 
runners and other turbine details. It 
is claimed that, by making a specialty 
of these, they relieve the turbine build- 
ers of much expensive development 
work and are able to put through 
standard parts in large quantities at 
less cost. The point is worth consid- 
eration by some of our leading turbine 
manufacturers. Prominent in the pro- 
duction of such parts is the Aktien Ge- 
sellschaft Oberbilker Stahlwerk, Diis- 
seldorf, Germany. At the same place 
are located the engineering works of 
Hartung, Kuhn & Company, who have 
taken first rank in the designing of 
speed and pressure regulators, govern- 
ers, etc., for prime movers, compres- 
sors and pumps of all kinds. 

An interesting sidelight on the dis- 
placement of steam by hydroelectric 
power for districts in or near the moun- 
tains is thrown by the fact, reported 
to me in Switzerland, that there has 
been a heavy falling off in the demand 
for lubricating oils, the best grades of 
which have heretofore been supplied 
mainly from America through the Eu- 
ropean affiliations of the Standard Oil 
Company. 

The use of internal-combustion en- 
gines operating on blast-furnace gas, 
which was originated in Europe, goes 
on apace, and is now being supple- 
mented to an increasing extent by the 
installation of gas-producer units. Over 
wide stretches in Northern Europe, 
particularly in Germany, where neither 
furnaces nor water powers exist, the 
use of lignites and other cheap fuels 
in gas producers is one solution of the 
problem of securing low-priced pow- 
er. In respect to gas engines, com- 
parison of the best European makes, 
such as the Nuremburg, with Ameri- 
can types is again to our advantage. 
The high-grade engines built in this 
country by Allis-Chalmers Company, 
the Westinghouse Machine Company, 
Buckeve Engine Company and others, 
are generally simpler in construction, 
require less attendance and are more 
reliable in their operation. With re- 
gard to coal consumption, the differ- 
ences in fuels make comparison as dif- 
fieult as ìt often is between installa- 
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tions in various parts of the United 
States; but at many European plants, 
on a British-thermal-unit basis, the 
difference would appear to be against 
us. In other words, we build good en- 
gines but bestow less care on their 
operation. The same is true of pro- 
ducers. I did not find any abroad that 
seemed to me better than the West- 
inghouse, Muenzel (Minneapolis Steel 
& Machinery) or Wood types, but there 
was none treated with the carelessness 
that I have observed in this country. 

The action of the Hamburg-Ameri- 
can line in fitting one of its new trans- 
Atlantic steamers with oil engines has 
been followed with a great deal of in- 
terest abroad, and considerable 
thought is being given to the develop- 
ment of that type of marine propul- 
sion. While at Cologne I was also told 
that the Gasmotoren-Fabrik-Deutz, 
whose works I saw just across the river 
at Deutz, had evolved a type of gaso- 
line engine, up to 500 horsepower, for 
use in vessels towing cargo barges on 
the Rhine. 

By reason of the close study now be- 
ing given to the combustion of coal 
under boilers, and particularly in the 
burning of low-grade fuels, a new lease 
of life has been extended to the build- 
ing of steam-driven plants in places 
where the European tendency would 
otherwise be to rely upon gas engines 
or hydroelectric power transmitted 
from a distance. 

Independently of this, however, the 
designing of steam turbines, both for 
land and marine service, has shown 
remarkable development of late. For 
alternating-current work the numerous 
builders, under license or patent, of 
the Parsons, Curtis, Zoelly, Rateau, 
Bergmann and Melms & Pfenninger 
types have produced standard ma- 
chines of noteworthy efficiency, with 
corresponding improvements in the 
low-pressure and combined high-and- 
low-pressure units. The tendency is 
towards more moderate speeds, great- 
er strength of materials, better insula- 
tion for high-voltage coils, more effect- 
ive ventilation, and radical improve- 
ments in rotor design. In the line of 
turbo-generator units for direet cur- 
rent, up to say 2,000 kilowatts, Euro- 
pean builders have met with consid- 
erably greater success than any in this 
country, and quite a number of such 
units are now in service. Taking the 
types in the order above mentioned, 
it seemed to me that Brown, Boveri & 
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Company, whose headquarters are at 
Baden, Switzerland, had the best dis- 
play of turbine work in their shops. 
The machines most closely resembled 
those of the Westinghouse companies 
in this country and differed from those 
of the Allis-Chalmers Company princi- 
pally in the methods of inserting and 
protecting the blading, having no 
shroud ring on the periphery. In the 
works of the Allegemeine Electrici- 
tats Gesellschaft, of Berlin, and those 
of Escher, Wyss & Company, at Ziirich, 
I saw notably good examples of im- 
pulse-turbine construction, the former 
being similar to that of our General 
Electric Company. The Maschinenfa- 
brik Oerlikon, Zürich, is the licensee 
for several countries of the Rateau 
turbine, controlled in this country by 
the Western Electric Company. Other 
leading turbine builders on the Conti- 
nent, besides branches of American 
concerns, whom I found represented by 
installations, are the Osterreichische 
Dampf-Turbinen Gesellschaft, Vienna; 
Elektrizitats Aktien Gesellschaft, 
Prague; Maschinenbau Aktien Gesell- 
schaft, Prague; Erste Briinner Masch- 
inen-Fabriks Gesellschaft, Brünn, 
Austro-Hungary; the Gutehoffnungs- 
hiitte, Oberhausen; J. A. Maffei, Mu- 
nich (Minchen-Hirschau); Maffei- 
Schwartzkopfwerke, near Berlin: 
Sächsische Maschinenfabrik, Chemnitz; 
and Maschinenfabrik Augsburg-Nir2- 
berg, Nuremberg, Germany ; and Fran- 
co Tosi, Legnano, Italy. Marine tur- 
bines are being turned out by some of 
the above and a number of others, in- 
eluding the Turbinia Deutsche Parsons 
Marine Aktien Gesellschaft, Berlin, and 
F. Schichau, Elbing, Germany. With 
the work of the leading English 
turbine manufacturers the readers 
of the EvectricaL Review AND WEST- 
ERN ELECTRICIAN are already so famil- 
iar as to require no further comment 
here. 

A specialty is being made by alloy 
manufacturers of blading for turbines, 
the Aston Chain & Hook Company. 
Limited, of Birmingham, England. rep- 
resented on the Continent by Hy. Ber- 
gerat & Company, Paris, having done 
some notably good work in this re- 
spect. Their material has been used 
for the blading of the turbines on the 
Cunard liners and for the best exam- 
ples of English, French and Italian 
turbine-driven war vessels. 

I heard a good deal, while abroad, 3” 
relation to a new type of steam et 
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gine which is the invention of Profes- 
sor Stumpf, well known in this coun- 
try; but he was absent from the Roy- 
al Technical High School, at Charlot- 
tenburg, the only time I had to call 
there, and I learned no authentic par- 
ticulars concerning this machine. Nor 
did I see one operating. The engines 
that I found in service were mainly 
those of moderate capacities installed 
in the power houses of industrial 
plants. They appeared, as a rule, to 
be well constructed; but I was not in- 
terested in making any close compari- 
sons with American designs. 

In viewing the auxiliary equipment 
of steam-driven plants, such as pumps, 
heaters, condensers, etc., I received the 
impression, wherever I went, that 
American manufacturers could im 
prove upon much of what was in- 
stalled; but some of our types, such as 
the Westinghouse-Leblane condenser, 
were represented by apparatus built 
hy branch companies or under license 
in foreign shops. European station 
engineers also appeared to be getting 
very efficient service from equipment 
of almost any kind, as a result of their 
scrupulous attention to operating de- 
tail. The refinements of American 
power-plant practice, such as mechan- 
ical stoking, have not gained much of 
a foothold abroad; but, with the in- 
creasing cost of labor, these will prob- 
ably be necessitated in time. 

The design and operation of electric 
generators, rotary converters, large 
motor-generator sets, boosters, fre- 
quency changers, etc., have proceeded 
along very much the same lines in Eu- 
rope as in the United States. In gen- 
eral, tendencies are about as noted in 
the foregoing with respect to turbo- 
generators. It is, however, decidedly 
worth while for any American having 
a practical interest in the manufacture 
of electrical machinery to inspect the 
work of the best European shops. 
With all the flow of information and 
ideas which we have had from abroad, 
there are many details still to be 
gained. 

For alternating-current work syn- 
chronous motors in the larger sizes are 
used in place of induction motors to a 
rather greater extent than in the Uni- 
ted States or Canada, and with bene-: 
ficial results. To operate mine hoists, 
cranes, unloading machinery, compres- 
sors, blowers, ete., where variable 
speed is required, there has been de- 
yeloped a single-phase commutator mo- 
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tor, taking polyphase current, which 
is very efficient and better adapted to 
this purpose than most of the motors 
designed for similar service in the Uni- 
ted States. Another special motor of 
the single-phase repulsion type has 
previously been in use for textile-mill 
and other service. The speed of either 
can be varied by simply shifting the 
brushes. The standard induction mo- 
tors manufactured abroad give no evi- 
dence of being any better than Ameri- 
can machines, say the Fairbanks- 
Morse or Crocker-Wheeler types, or 
those of any other leading manufactur- 
ers of the United States that have pre- 
viously been mentioned in this review. 
The same is true of direct-current mo- 
tors, except some highly special types. 
An increasing tendency, however, is to 
be found in the use of interpole con- 
struction for both motors and genera- 
tors. 
The development of power transfor- 
mers has been parallel to that of the 
standard American designs, such as the 
Wagner, Pittsburgh, or General Elec- 
tric, high efficiencies and almost ab- 
solute reliability having been attained 
in Europe as well as here. Equally 
good lighting transformers can also be 
obtained on both sides of the Atlan- 
tic; but the use of the latest improved 
types is not so general abroad. 
Manufacturers of cables for long- 
distance power transmission, as well 
as subaqueous communication by tele- 
graph or telephone, have been experi- 
menting with new methods and mate- 
rial which are currently reported 
abroad to have yielded some remark- 
able results; but I was not sufficiently 
versed in this line of work to get the 
full benefit of the information given 


me. I was, however, confronted on 


‘every hand with the evidences of prog- 


ress in wireless communication. Sta- 
tions for both commercial and military 
use are being everywhere established; 
along the coast elaborate arrangements 
are being made for signaling to ves- 
sels the approach of storms, and in 
aeronautics the new system is play- 
ing a prominent part. The agreement 
recently entered into between the Mar- 
coni and conflicting wireless interests 
will materially facilitate progress. 
Much is also anticipated from the ex- 
periments to be made with the new 
100,000-volt wireless station on top of 
the Eiffel tower in Paris. 

For electric systems of all kinds par- 
ticular attention has been paid by Eu- 
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ropean engineers to the designing of 
switchboards, to improved methods of 
line construction, where wires or ca- 
bles are used, to protective apparatus, 
insulation, current control, etc. In re- 
spect to these details some of their 
systems are marvels of ingenuity, 
showing, also, the utmost nicety of cal- 
culation. But, in the broad field of 
controlling electric currents for indus- 
trial and commercial use, Americans 
have outstripped foreign experts. In 
that regard I could not find that Eu- 
rope had any equivalent for the work 
of the Cutler-Hammer Company, of 
my own city. This was gratifying to 
local pride. 

An arrangement of peculiar interest, 
which has come into use in Europe to 
some extent, is the connecting of neigh- 
boring plants, separately owned, to 
run in parallel, with consequent inter- 
change of power. This proves partic- 
ularly advantageous if the peak loads 
of the one come on during certain 
hours of the day and the maximum of 
current is required by the other at 
night, when both plants would, under 
any circumstances, need to be contin- 
uously operated. In one place I learned 
of a gas-power plant and a steam plant 
which had been thus coupled. The idea 
has in it much of suggestive value for 
the owners of power plants in this 
country which are within easy trans- 
mission radius. Something similar is 
to be found in the use of power gen- 
erated at South Chicago and Gary in a 
single circuit which includes the Illi- 
nois Steel Company, Universal Port- 
land Cement Company and Indiana 


Steel Company. 
— -— _-____ 


American Museum of Safety Chartered. 
A special charter has just been grant- 
ed to the American Museum of Safety 
by the Legislature of New York. 
Among the trustees are E. H. Gary, 
Philip T. Dodge, James Speyer, Thomas 
Lynch, Arthur Williams, Edson S. Lott, 
Frederick L. Hoffman, George F. Kunz, 
Charles Kirchhoff, T. C. Martin, 
Charles A. Doremus, Louis L. Seaman, 
Frederick R. Hutton, William H. Tol- 
man. 
The exhibits at the Museum include 
protective devices for the safeguarding 
of human life in almost every field. The 
collections are of intense interest and 
value to the manufacturer, for, at pres- 
ent, in the United States, over 500,000 
men are wiped annually out from the 
ranks of the wage earners. 
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ELEMENTS OF POWER-STATION 
DESIGN .—XXXITI. 


TYPICAL HYDROELECTRIC PLANTS.—IV. 
BY W. B. GUMP. 


PLANT OF THE GREAT NORTHERN POWER 
COMPANY. 

An example of distant diversion is 
well illustrated in the plant of the Great 
Northern Power Company at Duluth, 
Minn. A map of this development is 
shown in Fig. 18. The hydraulic works 
comprise a canal, a forebay, and a pres- 
sure pipe line. In this development a 
portion of the fall along the St. Louis 
River is utilized, the final development 
contemplating two or more separate sta- 
tions. | 

The St. Louis River and its tributa- 
ries drain an area of 3,700 square miles 
in the northern part of Minnesota, thus 
creating a valuable source for the de- 
velopment of hydroelectric power. A 
peculiar hydraulic feature of this region 
is the fact that in a distance of 150 miles 
the total fall is 1,150 feet without any 
falls or rapids occurring within these 
limits which are available for diversion. 
On this account it was necessary to 
locate the plant further down, and at 


FIG. 


Iraan Pe 
EE ERRE 
alie, 
Forcuay 


The pipe-line loss is, of course, consider- 
able, in a developement of this charac- 
ter. 


One of the most important features 
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One unfortunate feature is that the 
flood flow is about 100 times the mini- 
mum flow during a dry year, making 
the problem of properly handling of the 
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I Zaa FIG. 19.—CROSS-SECTION THROUGH GREAT NORTHERN POWER PLANT. 


of this developement is the excellent 
opportunity for lake storage. The reser- 


voir near the village of Thomson, 464 
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15.—MAP OF GREAT NORTHERN POWER COMPANY’S DEVELOPMENT. 


water a serious one. The main dam is 
constructed of concrete, and is 1,120 feet 
in length. The spillway section is 368 
feet long, 38 feet high and 42 feet wide 
at the base. 

The service reservoir is valuable as an 
agent for the elimination of needle ice. 
It is said by those in authority that no 
needle ice or anchor ice has been ob- 
served at any time. This is surely 4 
record to be envied by power companies 
in various parts of the country. The 
service reservoir discharges into the 
forebay through submerged arches 
forming a curtain wall which gives the 
water a low velocity. 

Fig. 19 is a cross-section of the power 
station, completed scarcely more than 


a point where the available working 
head is 378 feet, being made up of a 
series of rapids which give a total head 
of 464 feet in a distance of eight miles. 


feet above Lake Superior, has a gross 
capacity of 130,000,000 cubic feet of 
water. This furnishes an ample supply 
for both storage and regulation. 


four years ago. Its design was based 
upon an ultimate capacity of about 80- 
000 horsepower. Water is conveyed 
from the forebay through wooden-stav? 
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pipe lines, extending to the penstocks 
which are constructed of plate steel, am- 
ply riveted and dipped into asphaltum 
before being placed in their final posi- 


tion. 


At a point above the power station 
the pipe lines are joined by a cross re- 
A standpipe six feet in diam- 
eter extends from the top of the receiver 
to a tank thirty feet in diameter, the 
general construction of which is shown 


ceiver. 
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FIG. 
in Fig. 20. This acts as a surge tank, 
and evens the pressure arising from 
sudden changes in the load. 

The present installation comprises 
four units, each consisting of a 13,500- 
horsepower vertical reaction turbine 
connected to a vertical twenty-five-cycle 
three-phase generator of 7,500-kilowatts 
capacity. The generators are rated to 
carry a twenty-five per cent overload 
for three hours. The potential at the 
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machine terminals is 6,600 volts be- 
tween phases. The ultimate capacity of 
this station is to embrace four addi- 
tional units, doubling the present ca- 
pacity. 

Exciting current for the main gener- 
ators is furnished by two 125-volt ex- 
citers, of 250 kilowatts each, connected 
to vertical 500-horsepower impulse tur- 
bine. Either exciter will furnish cur- 
rent for the eight units which the sta- 
tion is to contain ultimately. 

The thrust bearings are of sufficient 
interest to deserve a brief description. 
These bearings are supplied with oil 
under pressure, each turbine having an 
individual oil pump. The pumps are 
of the two-stage type, each stage being 
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the bearings and the discharge from the 
cylinders are cooled by means of water- 
cooling coils surrounding a receiver to 
which the oil is conveyed. Cooling 
water is furnished from the penstocks. 

The main substation for the distribu- 
tion of power is located at Duluth, a dis- 
tance of fourteen miles from the plant. 
The transformers in the generating sta- 
tion are three-phase, 7,500-kilowatt, oil- 
insulated, and are provided with taps 
for transforming to 30,000 and 60,000 
volts respectively, to accommodate fu- 
ture power requirements at points 70 to 
100 miles from the station. 


The present transmission system is of . 


steel-tower construction, the distance be- 
tween towers ranging from 300 to 1,000 
feet. The towers vary in height from 
forty to sixty feet, depending upon top- 
ographical requirements. The method 
of protection against lightning consists 
in suspending a grounded steel cable 
in a position above the line conductors. 


The telephone-station booths are insul- - 


ated, to eliminate danger from high ten- 
sion. 
PLANT AT CENTERVILLE, CAL. 

The power station at Centerville, Cal., 
is a typical high-head, distant-diversion 
development. The chief point of de- 
parture from accustomed practice is the 


FIG. ?1.-—CROSS-SECTION THROUGH CENTERVILLE PLANT. 


designed to bring the oil pressure up to 
200 pounds per square inch. Thus a 
total pressure of 400 pounds per square 
inch is available if desired. Each oil 
pump is driven by means of a Morse 
roller-bearing chain connected to a 
sprocket mounted upon a jack shaft 
which is geared to the main unit. A 
central supply tank is used for the 
suction side of all pumps. The delivery 
side discharges into a closed receiver lo- 
cated beneath the basement floor. One 
set of pipes lead from this receiver to 
the respective thrust bearings, while a 
second pipe leads to the oil cylinders of 
the operating mechanism connecting the 
turbine guide vanes. The oil drip from 


adoption of Francis turbines, the effee- 
tive head in this station being 565 feet. 

The Centerville station is but one of 
eleven hydroelectric plants embraced in 
the system of the California Gas & Elec- 
tric Corporation. The original installa- 
tion in this plant consisted of one 900- 
kilowatt and two 400-kilowatt units. The 
latter have been replaced by a single 
unit of 5,500-kilowatt capacity, which 
occupies substantially the same floor 
space as the original units. 

It will be noted in Fig. 21 that the 
turbines are horizontal and of the radial 
inward-flow type, having a single axial 
discharge. The spiral casing ìs een- 
structed of east steel and has a uc. ter- 
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turn discharge to the draft tube. A 
pressure regulator is also provided. 
There are twenty-four pivoted guide 
vanes connected to a cast-steel speed 
ring which is designed to increase the 
velocity of the water gradually to that 
required by the guide vanes. Lombard 
governors are used for controlling the 
gates. 

The 5,300-kilowatt generator is a 
three-phase, sixty-cycle, 2,400-volt ma- 
chine, running at a speed of 400 revo- 
lutions per minute. 

There are six 840-kilowatt, shell-type, 
oil-insulated, water-cooled transformers. 
Cooling water is supplied under a head 
of fifty feet. High-tension lines operat- 
ing at 60,000 volts lead out of the build- 
ing. 

(To be continued.) 


[EDITOR'S NoTE.—This important series of 
articles was started in the ELECTRICAL RE- 
VIEW AND WESTERN ELECTRICIAN, September 
3, 1910, and before its conclusion will cover 
every phase of central-station design.] 


— eoo 

Spontaneous Combustion of Coal. 

- The spontaneous combustion of coal 
has been investigated by Parr and Kress- 
man, whose results are given in the 
Journal of Industrial and Engineering 
Chemistry. 

They show that oxidation processes 
begin as soon as the coal is taken from 
the mine, and that when the temperature 
produced by external factors reaches a 
certain point, auto-oxidation sets in, and 
results in the ultimate destruction of the 
coal. The average temperature for auto- 
oxidation lies between 200 degrees and 
215 degrees centigrade, according to the 
state of division of the coal, while ig- 
nition takes place at about 350 degrees. 

The factors contributing to raise the 
temperature of the coal to the stage of 
auto-oxidation include: (a) external 
sources of heat, such as sunlight, or im- 
pact due to the method of unloading ; 
(b) fineness of division; (c) readily ox- 
idizable compounds of a bituminous na- 
ture; (d) iron pyrites, the presence of 
as little of which as five per cent may 
raise the temperature by about 70 de- 
grees centigrade; (e) moisture, which 
promotes the oxidation of the pyrites; 
(f) oxidation of carbon and hydrogen, 
which takes place at temperatures above 
120 degrees to 140 degrees centigrade: 
(g) the fourth or autogenous stage of 
oxidation. 

Any measures to prevent spontane- 
ous combustion must be based upon a 
consideration of these facts. All exter- 
nal sources of heat must be eliminated 
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as far as possible, and all dust or finely 
divided material separated. Complete 
dryness in storage will prevent oxida- 
tion of iron pyrites, which is a fruitful 
source of danger in coal from the Cen- 
tral West. No system of sorting at the 
mine can eliminate all risk from this 
source. Drenching the coal with water 
may increase the chances of oxidation 
where the sulphur is distributed 
throughout the whole mass, while com- 
plete submersion of the coal will prob- 
ably not prove practicable. Preliminary 
heating might be used to bring about 
the initial stages of oxidation, and thus 
eliminate some of the factors which 
would subsequently supply the neces- 
sary heat for destructive oxidation pro- 
cesses. Treatment with chemical agents 
does not promise much; but a system of 
eirculating cooling liquid through pipes 
distributed throughout the mass appears 
more promising. On the other hand, the 
formation of air-passages, which is fre- 


quently advocated as a remedy, seems 


likely to do as much harm as good, since 
the heat of the oxidation promoted by 
the access of fresh oxygen may more than 
counter-balance the heat carried away 
by the air currents. 
TESE te eer 
The New Minneapolis General Electric 
Station. 

Work is progressing rapidly on the 
new generating station and substations 
for the Minneapolis General Electric 
Company, Minneapolis, Minn., to re- 
place the station which was destroyed 
by fire on January 7, and it is expected 
that it will be completed some time in 
October. 


The new generating station will be lo- 


cated on the east bank of the Mississip- 
pi River where it is intersected by 
Twenty-ninth Avenue, this point being 
near the northern limit of the city. The 
building, 120 feet by 160 feet, will be 
handsome in appearance and will be 
built in accordance with the most mod- 
ern practice in central-station design. 
Through the courtesy of the engineers 
we are able to present a reproduction 
of the wash drawing of the station as 
it will appear when completed. The 
building will be absolutely fireproof, the 
construction being of steel and concrete 
with terra-cotta trimmings. 

The interior of the plant is divided in- 
to an engine room and boiler room, be- 
ing 80 feet by 120 feet in size. The 
steam-generating equipment will com- 
prise ten 600-horsepower Babcock & 
Wilcox water-tube boilers supplying 
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steam at 180 pounds working pressure. 
The steam will be superheated 125 de- 
grees by Foster superheaters. Provis- 
ion is made for coal storage bins of 
large capacity and an elaborate equip- 
ment of coal and ash-handling appa- 
ratus will be installed. The stack will 
be of standard construction 200 feet 
high and thirteen feet six inches in di- 
ameter. 

The boiler-feed pump installation 1s 
to consist of turbine-driven centrifugal 
pumps, the turbines being of the Terry 
type direct connected to Janesville 
pumps. 

The generating equipment will com- 
prise two 6,000-kilowatt Allis-Chalmers 
turbo-generators generating current at 
2,300 volts, which will be stepped up 
to 13,200 volts. For this purpose there 
will be installed six Allis-Chalmers 
transformers of 2,500-kilowatts ca- 
pacity. The turbines will have an 
overload capacity of twenty-five per 
cent. The turbines will be equipped 
with surface condensers of the Wheeler 
Condenser & Engineering Company’s 
manufacture. The turbine room will 
be spanned with a four-motor Cleveland 
Crane & Engineering Company crane 
with a sixty-ton main hoist and a fif- 
teen-ton auxiliary hoist. 

From the Riverside Station there will 
be run an underground system of 13- 
200-volt transmission lines to a new 
substation to be located at the site of 
the old Main Street generating station, 
the distance between the two being 
about two and one-half miles. There 
will also be an underground transmis- 
sion line connecting with this line and 
running to the present Fifth Street Ed- 
ison substation and also to a new sub- 
station to be located on Sixth Street. 

The new Main Street substation will 
receive part of its current from the 
Riverside generating station and part 
from the Taylor’s Falls waterpower 
plant. This high-tension current will 
be stepped down to 2,300 volts for local 
distribution. From this substation 
there will also radiate the 500-volt di- 
rect-current lines for city are lighting. 

The Sixth Street substation will re- 
ceive current at 13,200 volts which will 
be converted into 250-volt direct-cur- 
rent. 

The entire design and construction 
of the generating station and new sub- 
station is in charge of the Stone & 
Webster Engineering Corporation, Bos- 
ton, Mass. 
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THE RATIO OF LIGHT TO ILLUMI- 
NATION.: 


BY HAYDN T. HARRISON. 


Only within the last few years has 
artificial illumination been dealt with 
as a separate science; therefore it is 
not surprising that some of the terms 
connected with it are often used with 
different meanings, thus leading to con- 
fusion. 

The very title of this paper would 
confuse many who are in the habit of 
looking upon light and illumination 
as the same thing; but I prefer to 
treat the definition of light as that 
which causes illumination, whether that 
illumination is visible or not. 

I agree, for instance, with Mr. 
Trotter’s definition of illumination as 
depending simply on the quantity of 
light falling upon a surface, and that 
it has nothing to do with the color or 
reflecting value of that surface. There- 
fore, it would be, strictly speaking, in- 
accurate to state that an instrument in- 
dicated the illumination except when it 
was pointed at a white screen of similar 
material to the screen in the instrument 
itself and which is illuminated to a pre- 
determined degree. 

In order to demonstrate my point I 
carried out the following experiments 
with my Universal photometer as made 
by Elliott Brothers. As you are aware, 
this instrument consists of a screen cap- 
able of angular displacement, thus vary- 
ing the degree to which it is illuminated 
by a standard lamp. This screen is used 
In conjunction with the Whitman sec- 
tor flicker disk, and thus indicates the 
degree of illumination derived from a 
source of which the candlepower value 
ean be calculated. The advantage of 
using this instrument was that, by re- 
placing the standard comparison screen 
by the various tinted wall papers which 
Mr. Waldram used in his experiments, I 
could ascertain very accurately the in- 


1 A paper (slightly condensed) presented be- 
fore the Illuminating Engineering Society, of 
Tondon, England, April 24, 
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creased illumination necessary in order 
that the rays reflected from such wall 
papers should have the same effect on 
the eye as when a white paper of simi- 
lar surface to the photometer screen was 
used. 

As the results of my experiment may 
be interesting I give them below: 


Increased 

Screen Color Illumination 
No. Necessary. 

1. Bright red ........... 3.5 times 
2. Dull cardinal red...... 6.5 “ 
3. Medium blue ......... 48 “Å 
4. Light blue ............ 32 s 
5. Dark green .......... 70 “ 
6. Light green .......... 2.2 “ 


Another interesting point that these 
tests proved was that the angle of in- 
cidence of the light rays closely followed 
the cosine law over the greater part of 
the angular movement, despite the fact 
that the surface of these wall papers 
was far from a plane one. 

My next experiment was to ascertain 
the value of the light reflected from the 
area of these papers compared with that 
of white blotting paper, and I found 
that though these tests were. made 
under very different conditions and 
very roughly, owing to the short time 
available, they to all intents and pur- 
poses corroborated the figures given 
above, thus proving that an instru- 
ment of the Holophane Lumeter class 
measures correctly the irregular reflect- 
ing value of a surface. 

Mr. Dow and Mr. Mackinney, when 
describing their Holophane Lumeter 
instrument in the Illuminating Engi- 
neer (May, 1910), stated that it could 
be used to measure either intrinsic 
brilliancy expressed in terms of candles 
per square centimeter, or illumination 
expressed as lux or foot-candles 
“which a truly white surface would 
have to receive in order to have an 


equivalent brightness. ’’ 

This description is quite correct, 
except that it might be taken to mean 
that the instrument indicates either 
intrinsic brilliancy or foot-candles, thus 
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making it appear that they were one 
and the same thing. This, of course, 
is not so, therefore, it must be clearly 
understood that it only measures foot- 


candles when a special screen is used. 


It is interesting to note here a remark 
of Mr. Trotter’s, viz.: ‘‘Such terms as 
illumination, brilliancy, brightness, in- 
tensity, and luminosity are generally 
employed by different writers to express 
different ideas, and are often used in 
a confused, vague way.’’ This, un- 
fortunately, is as true today as when 
it was written, therefore, it is not sur- 
prising that it is difficult to fix defi- 
nitely a unit which accurately describes 
reflecting value, and I doubt whether 
a better word than ‘‘luminosity”’ could 
be chosen. Sir William Abney describes 
luminosity as brightness resulting from 
illumination, which is exactly what the 
Holophane Lumeter measures. But in 
this case are we to regard ‘luminosity ’’ 
as denoting luminous flux per unit area, 
so that it would be expressed, say, in 
lumens per square inch? Or as denoting 
candlepower per unit of area? 

With regard to the other terms, per- 
sonally I use them in the following 


sense : 
1. Light.—The emanations from a 


light source. 

9. Illumination.—The extent to which 
anything is illuminated ; foot-candles. 

3. Brilliancy.— Refers to primary 
light source and is candlepower divided 
by area. 

4. Intrinsic Brilliancy.—Candlepower 
per unit surface (square centimeter ). 

5. Brightness and Intrinsic Bright- 
ness.—Same as brilliancy. 

6. Luminosity or Luminous Intensity. 
—-Same as brilliancy, but applied to sec- 
ondary sources of light. 

I only put the above table forward 
as suggestive, and would like to see the 
terms ‘‘brilliancy’’ and ‘‘brightness’’ 
always applied to primary light sources, 
as considerable confusion, which is now 
caused by their indiscriminate use, 
would be obviated. 

For example, many people talk about 


eee 
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a bright light, and this under the above 
classification would be correct; but for 
an artist to talk about a bright color 
would be incorrect. But, on the other 
hand, an artist and a colorman think 
on different planes; a color is bright to 
an artist under one condition and dull 
under another, whereas to a draper or 
a colorman a color is ipso facto a color 
describing something when viewed under 
normal light, and he would not grant 
that the color is changed when viewed 
under an abnormal light, but that the 
light is changed. Therefore, the lumin- 
osity is changed, whereas illumination is 
not changed by the fact that it falls 
and is reflected to the eye in a varying 
degree dependent on its color. 

If luminosity or luminous intensity 
is used as applied to indirect or second- 
ary sources of light, the value of these 
sources could be stated in lumens 
instead of candlepower, which would 
simplify matters considerably. For ex- 
ample, if we could state that any given 
area in a room was illuminated to a cer- 
tain degree in foot-candles by direct 
light from a source plus so many lumens 
in the form of indirect illumination, we 
should know at once the relative reflect- 
ing value of the surroundings of the 
light source, and also the likely density 
of the shadows. This would not be a 
difficult thing to measure, as, by shading 
the direct light from the measuring sur- 
face, we get the illumination due to the 
lumens (indirect lighting) only. 

Dr. Louis Bell points out that alter- 
ing the position of the primary source 
of light in a room does not affect the 
illumination seriously if the walls and 
ceiling diffuse strongly (t. e., have a 
high degree of luminosity), while, 
if they are dark, the change is decidedly 
unfavorable. I will go further than 
this and say that if the walls and ceiling 
have a 100-per-cent luminous efficiency 
and the light, though invisible, is placed 
so as to illuminate them, the resulting 
ilwnination will have a maximum 
efficiency. On the other hand, if the 
walls and ceiling have no luminous 
efficiency and no direct illumination 
is derived from the source of light, the 
illumination will be zero. The various 
stages between these two limits will 
be inversely proportionate to a table 
similar to that given in the early 
part of this paper. If this theory is 
correct, the illumination at any part 
of the room will be proportionate to 
the direct illumination plus the illu- 
mination due to light reflected from the 
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surfaces visible from the point of meas- 
urement. 

The measurement of the illumination 
derived from all sources is, of course, 
an easy matter, such instruments as 
the Trotter photometer, Holophane 
Lumeter with subsidiary screen, and 
several others, being available for the 
purpose; but to ascertain the light value 
of the original source of such illumina- 
tion is a very different thing. 

The importance of ascertaining this 
light value arises when a question of 
cost and efficiency is under considera- 
tion, and the only satisfactory method 
is either to eliminate all reflecting 
sources or to remove the lamps to the 
test-room. In either case the question 
presents itself as to what is the light 
sourcé—is it the lamp only, or the lamp 
plus the globes and reflectors, which may 
considerably enhance its value as an il- 
luminating agent? 

It must be borne in mind that globes 
and reflectors only enhance the lamp’s 
value as a hght source for the pur- 
pose of giving direct illumination, and 
often depreciate its value from the point 
of view of the reflected illumination de- 
rived from the surrounding objects. 
Therefore, the value of the naked lamp 
alone must be known, and this is, of 
course, easy to ascertain by the usual 
photometric methods. The value of such 
a lamp plus globes or reflectors is a more 
compheated matter, owing to the area of 
the light source being increased and 
thus interfering with the square law of 
photometry. Under these circumstances, 
unless means are available for obtain- 
ing the profile curve of lighting, the only 


way to ascertain the illuminating value. 


of a light source, including reflector, ete., 
is by ascertaining the illuminating re- 
sults. 

For this reason I would suggest that 
all makers of lamps who wish the ap- 
paratus supplied by them to be used to 
the best advantage should accurately 
state the candlepower derived at various 
angles, and should not be content with 
stating either the maximum, horizontal, 
or mean spherical or hemispherical can- 
dlepower. If makers would do this, 
the lamps or combinations of lamps with 
globes and reflectors would be divided 
into classes, which would not only great- 
ly assist illuminating engineers, but 
would result in the goods supplied being 
used to the satisfaction of the public. 

This naturally leads to the consid- 
eration of the relative merits of lights 
with reflectors or globes which increase 
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the illumination in the direction re 
quired, versus unprotected lights from 
which good illumination is obtained by 
the using walls or ceiling as reflectors. 

It is obvious that as regards efi- 
ciency the use of reflectors will gener- 
ally have the advantage. Take, for ex- 
ample, a room with white ceiling and 
walls. The upper hemispherical rays 
are reflected back into the room and 
usefully increase the illumination, but, 
on the other hand, a reflector placed di- 
rectly over the lamp, provided it receives 
all the upper hemispherical rays, will 
even more efficiently direct them to 
the remainder of the room where illum- 
ination is required, but will leave the 
upper part of the room in comparative 
darkness. In the case of a room which 
has ‘not a white ceiling and wall paper 
the efficiency of a reflector will be com- 
paratively higher, and, what is even more 
important, will remain constant owing 
to the fact that it can be cleaned more 
often than it is convenient to whitewash 
the ceiling and walls of a room. But the 
physiological (light sensation) effect is 
different, because the illumination is de- 
rived from a single source, while in the 
other case it emanates from all direc- 
tions. 

I am prepared to grant that a person 
entering a room with light colored 
ceiling and walls will often state that 
it is better illuminated than a similar 
room where the surroundings are dark 
colored. Nevertheless, the illumination 
in the latter case may be better than in 
the former, and possibly the physio- 
logical effect would eventually prove 
more generally satisfactory as the high 
luminosity of the surroundings would 
tend to close the iris, thus producing 
a trying effect on the optic nerve if an 
attempt to work is made under those 
conditions. 

This is where the province of an illu- 
minating engineer becomes very simlar 
to that of a physician. The latter can- 
not always tell the effect of the drugs he 
prescribes on various people, and often 
has to use the trial and error method; 
so the illuminating engineer will have 
to learn the effects which are most like- 
ly to please his clients. 

For example, very few men would like 
to work in a study or dine in a dining- 
room where the light emanates from 
all directions and where the iris of the 
eye is kept constantly contracted by 
the high luminosity of the surroundings. 
On the other hand, many of the opposite 
sex would prefer it, owing, I faney, t° 
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their desire to exhibit themselves and 
their costumes. Nature, however, tones 
down the luminosity of surroundings as 
the brilliancy of the sunlight increases, 
by providing them with a covering of 
green which is restful to the eye. 
Artists have learned that in order to 
depict high illumination they must have 
strong contrasts, such as the deep shad- 
ows provided by nature, and I think in 
this respect they teach illuminating engi- 
neers a lesson. Shadowless illumination 
is always depressing, just as a day when 
the sun is obscured by clouds is depress- 
ing; and I think it would be wise to 
deliberate carefully before any system 
of shadowless illumination is adopted, 
and to remember that the object of all 
illumination is to produce an effect by 
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mains. The lamps hang seventeen feet 
above the sidewalk and the posts are 
ninety-six feet apart. The installation 
was furnished complete by the Metro- 
politan Electric Company. The lamps 
burn all night and every night, and are 
paid for by the city on its regular 
street-lighting contract. The system 
has proven so successful that arrange- 
ments have been made to extend the 
system throughout the whole length of 
Penn Street, the main business street of 
the city, for a distance of nine blocks, 
nearly a mile in length. 
. e 
The Effect of Wall Papers on Illumina- 
tion. 

In a paper read before the Iluminat- 

ing Engineering Society of Great Brit- 


MAGNETITE-ARC LIGHTING IN PENN SQUARE, READING, PA. 


ain on April 24, P. J. Waldram gave 
particulars of tests made to ascertain 
the effects of wall papers in a given in- 
terior which he was completing. The 
following abstract of this paper is from 


which the outlines of objects are easily 
seen, which result is greatly assisted by 
the effect of light and shade. 
oo —_—_—_ 
Ornamental Lighting at Reading, Pa. 
The merchants of Reading, Pennsy]- 
vania, determined some time ago to 
have a ‘‘white way’’ and have argued 
sanely and successfully that the instal- 
lation would be a credit to the City of 
Reading, and should be maintained by 
it. The portion of the city selected was 
Penn Square, which is approximately 
1,000 feet long and 120 feet wide. Twin 
320-watt magnetite lamps equipped 
with diffusing globes were selected. The 
equipment consists of handsome cast- 
iron posts supplied from underground 


the Mechanical Engineer. The method 
adopted was to divide the tloor, walls, 
and ceilings into a number of equal 
rectangles. The candlepower distribu- 
tion curves of the lamps having been 
measured, readings were taken with an 
illumination photometer of the illumi- 
nation received by a detached test plate 
placed in the center of each rectangle. 
Then another series of readings was 
taken with a small black screen placed 
about half-way between the test plate 
and each lamp, so as just to eut out 
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the direct lamp rays whilst obliterating 
as little as possible of the light reflect- 
ed from the ceiling. This second set of 
readings isolated the increase due to 
all reflections and counter-reflections 
for that size of room and color of wall 
and ceiling surfaces, and the difference 
between the sets of readings should 
equal the direct flux as calculated from 
the candlepower curves. 

A room about 19 feet by 12 feet 3 
inches by 10 feet papered with very 
dull red paper, possessing a coefficient 
of reflection of only about 11.5 per 
cent was temporarily fitted with two 
thirty-five watt Mazda pendant lamps 
and tested with different Holophane 
shades varying the incidence of the 
light rays. The walls were then al- 
tered from a comparatively bad to an 
approximately best condition by cover- 
ing them temporarily with white lining 
paper with a coefficient of reflection of 
100 per cent, and similar readings were 
taken. Under average conditions the 
increase of flux of illumination on walls 
by reflection tended to vary between 
fifty and seventy per cent with white | 
wall paper, down to between twenty 
and thirty per cent with very dark pa- 
pers. The increase of flux of illumina- 
tion on white ceilings appeared to be in 
about the same proportion as on the 
wall papers to which they were adja- 


cent. 
———— > —--———_—_——_ 


The Significance of the Introduction of 
Drawn Wire for High-Efficiency 
Lamp Filaments. 

Now that a majority of the incan- 
descent-lamp companies of this country 
are using drawn-wire filaments for 
practically their entire output of high- 
efficiency lamps, it is well that the real 
significance of this important step in 
lamp manufacture should be consid- 
ered. The new construction has been 
generally adopted for all regular sizes 
and types, except for the lower watt- 
ages in the high voltages (200 to 250 
volts, 45 and 60 watts). This means 
that miniature, train-lighting, low-volt, 
street-series, compensator and automo- 
bile lamps, as well as the regular 100 
to 125-volt types, may now be obtained 
with drawn-wire filaments. 

The new construction does not give 
us a non-breakable lamp, although it 
greatly reduces fragility. Metal lamps 
should still be handled with care both 
in shipment and in service, as the fila- 
ment after burning loses some of its 
mechanical strength. The conclusion 
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should not, however, be drawn that no 
further improvements are to be ex- 
pected in the incandescent lamp. The 
research laboratories are as busy as 
ever, and there is good reason to sup- 
pose that the drawn-wire lamp is the 
forerunner of even better lamps in the 
future, although what the next impor- 
tant development will be, and when it 
will occur, can only be conjectured. 
Neither should it be assumed that 
the new construction has made metal- 
lamp manufacture an easy, inexpensive 
diversion, since the process of drawing 


FIG. 1.—MOUNT WITH DRAWN-WIRE FILA- 
MENT, BEFORE SEALING IN. 


the densest kind of wire down to al- 
most microscopic dimensions, especially 
when that wire must pass the most 
exacting tests for quality and 
formity, involves a long 


D) 


uni- 
costly series 
of operations, and is beset with many 
disturbing factors, all of which must 
be watched with great care. 

What the new method of lamp con- 
struction does mean may be epitomized 
as follows. 

To the public, if means that the same 
general methods of filament mounting 
that have been found so successful in 
the tantalum lamp have now been made 
more efficient 


practical for its rival. 
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and this has been accomplished without 
entailing the mediocrity of perform- 
ance on alternating current which was 
characteristic of the tantalum filament. 

To the lamp manufacturers, the new 
development signalizes a triumph of 
invention and research. The metal 
which less than a dozen years ago was 
known in its pure form only as a dense, 
infusible, black powder, is today 
drawn into wires of half the diameter 
of a human hair. The manufacturer 
now has a high-efficiency filament ma- 
terial possessing all desired flexibility 
and strength when put into the lamp, 
although, as above intimated, the com- 
pleted lamps will not withstand foot- 
ball tactics, as burning tends to make 
them less rugged. The accompanying 
picture shows a freak lamp with a 
large number of loops and knots in the 
filament, showing how easily it can be 
bent -before mounting. Like many 
other inventions, the drawn-wire fila- 
ment has meant and will mean the 
abandonment of much costly and high- 
ly specialized machinery. More than 
that, it has meant that employes who 
had become specially skilled in the 
performance of operations connected 
with the manufacture and- inspection 
of pressed filaments, must now be 
trained to do entirely different opera- 
tions, since their skill in the old kind 
of work has lost its market value, The 
ruthless scrapping of many tens of 
thousands of dollars’ worth of machin- 
ery and materials is indeed a notable 
example of the way in which the mod- 
ern manufacturer tears down his barns 
to build greater. 

To the electrical jobbers, dealers and 
contractors all over the country, the 
new lamp will mean less breakage in 
shipment and in stock. It will be an 
easier lamp to sell and it will bring a 
large amount of electrical construction 
work in residences and other buildings 
Where its introduction will 
introduction of 


mean the 
electrice light itself. 
More fixtures, more reflectors and more 
of the hundred-and-one 
and current-consuming devices will be 


used. 


accessories 


From the central station’s stand- 
point, the new lamp is sure to have 
the effect of increasing the number of 
high-efficiency lamps on the circuits, 
and thus of increasing the average effi- 
ciency of all the lamps in service. Thus 
it brings the high-efficieney lamp prob- 
lem once more forcibly before the at- 


tention of the central-station manager 
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and shows him the necessity for such 
a public policy as regards rates, pub- 
licity, etc., as will enable the central 
station to share with the consumer the 
advantages of the saving made possible 
by the high-efficiency lamps. It will 
be an effective instrument in the hands 
of new-business men. To many central 
stations it will mean that whereas they 
have not hitherto found it advisable to 
carry metal lamps in stock or to sup- 
ply them to their customers, the policy 
in this respect will be reversed. 

To one and all the drawn-wire lamp 
means another reduction in the cost of 
light; another extension of the field 


FIG. 2.—FREAK LAMP, WITH LOOPS IN 
FILAMENT. 


in which high-efficiency incandescent 
lamps are advantageous. 


— e 
Working Metallic Tungsten. 

Tungsten, like chromium, is not mal- 
leable, and it possesses hardness and 
brittleness but not ductility in ordinary 
or heated conditions. According t 
Mining Science, it has been discovered 
that if the metal is worked while hot, 
as by hammering, rolling, drawing, oF 
the like, it progressively changes, and 
after a certain amount of working 
takes up such molecular structure OF 
characteristics as permit mechanical 
working at room temperatures. In 
fact, under such treatment it becomes 
so ductile as to allow of bending, roll- 
ing, and drawing, either at ordinary 
temperatures or hot, as may be pre 
ferred. 
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SOME RECENT ADVANCES IN York to Chicago and St. Louis were 


TRANSMISSION EFFICIENCY 
OF LONG-DISTANCE 
CIRCUITS. 


BY B. GHERARDI,! 


THE NEW YORK-DENVER CIRCUIT. 
The New York-Denver circuit has a 
length of a little over 2,000 miles, that 
is, it is more than twice as long as the 
New York-Chicago circuits, which are 
about 950 miles long, and is a little 
less than twice as long as the New 


No. 8 B. W. G. wire, weighing 435 | 


pounds to the mile. No heavier wire 
is used to get the New York-Denver 
service. 

One of the aims of our president, 
Mr. Vail, is to give universal service. 
The first step in the direction of giving 
such service is obviously to be able to 
give transcontinental service—that is, 
a talk from New York to San Fran- 
cisco. The diagram, Fig. 1, will show 
how much of a step in this direction 
has been made since Mr. Vail’s wish 


FIG. 


York-St. Louis circuits, which are 
about 1,050 miles Jong. Until the com- 
pletion of the developments which have 
made the New York-Denver circuit 
possible, the New York-Chicago and 
the New York-St. Louis circuits repre- 
sented practically the limits of long- 
distance transmission. Now service 
from New York to Denver can be 
given which is as good as, or even bet- 
ter than, the service given a year or 
two ago from New York to St. Louis 
or Chicago, and this without using any 
heavier wire than was formerly em- 
ployed. All our old circuits from New 


1 Engineer of Plant, American Telephone & 
Telegraph Company. 


1.—LONG-DISTANCE CIRCUITS, AMERICAN TELEPHONE & 
TELEGRAPH COMPANY. 


on this matter was stated about two 
years ago. This diagram shows what 
we could do two years ago, what we 
can do now, and how much remains to 
be done to get to San Francisco. It was 
a long step from Chicago to Denver. 
One more step a little longer will take 
us to San Francisco. 

Fig. 2 shows in a general way the 
New York-Denver circuit. From New 


York to Morrell Park (the test station 


just outside of Chicago) there are two 
loaded No. 8 circuits. These are phan- 
tomed, thus creating a third circuit, 
and this phantom is also loaded. From 
Morrell Park to Omaha there is a 
loaded No. 8 circuit. No loaded phan- 
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tom has as yet been provided here, be-- 
cause the pole line did not carry two 
No. 8 circuits so located with relation 
to each other that they could be phan- 
tomed. Arrangements are being made 
to move a No. 8 circuit on this line to 
pins adjacent to the present loaded No. 
8 circuit, and as soon as this is done 
a phantom will be created from the 
two circuits, and this phantom will also 
be. loaded, thus giving between Chi- 
cago and Omaha the same arrange- 
ment as now already exists between 
New York and Chicago. From Omaha 
to Denver there are two No. 8 circuits 
which have been phantomed, thus cre- 
ating a third circuit, and the two physi- 
cal circuits and the phantomed circuit: 
are all loaded, thus giving from Omaha 
to Denver the same general circuit 
equipment as now exists between New 
York and Morrell Park. 

The circuit from New York to Den- 
ver, utilizing the phantoms where 
they exist and including the reflection 
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FIG. 2.—-GENERAL ARRANGEMENT OF NEW 
YORK-DENVER CIRCUIT. 


losses due to the present irregular ar- 
rangement, is equivalent in transmis- 
sion efficiency to about thirty miles of 
standard cable. The circuit, if con- 
nected throughout on a non-phantomed 
physical circuit over the same route, 
is equivalent to about thirty-two miles 
of standard cable. When the final ar- 


rangement is completed between Chi- 


cago and Omaha our present estimate 
is that a New York-Denver connection 
on the phantom will be equivalent to 
between twenty-eight and twenty-nine 
miles of standard cable. If the circuit 
were made up throughout of unloaded 
No. 8’s it would be equivalent to sixty- 
nine miles of standard cable. A No. 8 
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unloaded circuit from New York to 
Chicago by the shortest route is equiv- 
alent to about thirty-four miles of 
standard cable from test board to test 
board. It will thus be seen that the 
new circuits to Denver are better than 
our old circuits were to Chicago. Not 
only are they better, but they are 
cheaper, because with the art as it was 
two years ago with four No. 8 wires 
we could get two circuits; now with 


four No. 8 wires and some coils and 
insulators we get three circuits of more ` 


than double the transmission efficiency. 
It is interesting to consider what re- 
sults these cheaper circuits will accom- 
plish when used in conenction with the 
Chicago business. The No. 8 unloaded 
circuit to Chicago has a transmission 
efficiency of thirty-four miles. By the 
use of telephone relays or repeaters 
this can be cut down to about twenty- 
two or twenty-four miles. The effi- 
ciency of the No. 8 loaded circuits from 
New York to Chicago is equivalent to 
about seventeen miles of standard 
eable. The efficiency of the loaded 
phantom is equivalent to about fifteen 
miles of standard cable. As soon as 
certain additional circuits via Pitts- 
burg are loaded and phantomed, we 
shall start using the high-grade cir- 
cuits for New York-Chicago business. 
LOADING NO. 8 CIRCUITS. 


The problem of loading No. 8 circuits 
was primarily a problem in connection 
with the insulation of the line wires. 
A No. 8 circuit can be loaded with the 
same coils used on No. 12 circuits, and 
these coils would be spaced in the same 
manner, that is, at eight-mile intervals. 
It has been a fact known to us ever 
since we started to do commercial 


loading that low insulation on a loaded 


circuit has a much greater effect in 
impairing the efficiency of such a cir- 
cuit than the same insulation has on 
an unloaded circuit. It has also been 
known that the effect of low insulation 
on the No. 8 circuits was much more 
serious than on the No. 12 circuits. 

It having been established that a sub- 
stantial improvement would have to be 
made in the insulation of No. 8 circuits 
in order that they might be success- 
fully loaded, and reasonable uniform 
results obtained from the loading, a 
study of line-insulation conditions was 
made to determine what steps would be 
necessary in order to improve the line 
insulation. Aside from the general in- 
sulator leakage two particularly weak 
points were found in the insulation of 


open-wire circuits. One of ‘these was 
at transposition points. Fig. 3 shows 
the arrangement of the wires on a 
standard single-pin transposition. It 
will be seen that with this arrange- 
ment there is a very direct leakage path 
from one wire to the other during wet 
weather. The part of the insulator 
surface protected by the petticoat is 


FIG. 3.---TRANSPOSITION ARRANGEMENTS. 


the only part that is of much value 
during wet weather. Actual measure- 
ments showed that the leakage on lines 
equipped with standard single-pin type 
transposition insulators was twenty per 
cent greater during wet weather than 
on lines where the two wires were 
never allowed to be on the same pin. 
Of course the old standard transposi- 
tion which employed two insulators, 
both of the transposition type, and in 
which the wires were tied to both of 
them, was just twice as bad as the sin- 
gle-pin transposition already discussed. 
The method of overeoming this diffi- 
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culty was to transpose the wires with- 
out bringing them onto the same insu- 
lator. This is accomplished in the man- 
ner shown in the second part of Fig. 3, 
that is, to employ the phantom trans- 
position bracket for transposing a 
physical circuit. The same problem, 
of course, arises when phantoms are in- 
volved and having used the phantom 


SINGLE PIN TRANSPOSITION WITH 
STANDARD CLASS INSULATORS. 


TRANSPOSITION WITH DROP BRACKET AND 


DOUBLE PETTICOATED PORCELAIN INSULATORS. 


ISA 


PHANTOM TRANSPOSITION WITH THREE POINT BRACKET 


AND DOUBLE PETTICOATED PORCELAIN INSULATORS 
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bracket for the transportation of physi- 
cal circuits, something else is required 
when phantoms are involved. This ar- 
rangement is also shown in the dia- 
gram. By the means -described above 
the transposition as a factor in produc- 
ing low insulation is eliminated and the 
transposition points are made just as 
good as any other point in the line. 
Another point at which it was found 
that there was considerable leakage 
was where, for the purpose of insert- 
ing loading coils, connecting with a test 
station, or for any other reason, the 
wires were bridled. These places were 
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particularly bad during wet weather, 
especially after the bridle wire had 
been in service for a short time and 
had weathered. The path of this leak- 
age is shown in Part 1 of Fig. 4. The 
braid on the bridle wire soon becomes 
weathered and when wet is a fair con- 
ductor. Leakage takes place easily 
over the wet surface at the end of the 
rubber insulation and thence to the 
wet braid. This difficulty was over- 
come by a very neat device known as a 
bridle-wire insulator. Part 2 of the 
diagram shows a picture of such a bri- 
dle-wire insulator, and Part 3 shows a 
cross-section of it. The two wires 
shown în connection with this bridle- 


wire insulator extend—one to the load-. 


ing coil and the other to the lightning 
arrester. The adoption of this arrange- 
ment has completely eliminated low in- 
sulation at bridling points. 
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desirable that apparatus should be de- 
veloped of the highest possible trans- 
mission efficiency. In order to do this 
the ringing efficiency of the phantom 
coil was sacrificed and special means 
for ringing through these coils had to 
be adopted. In this way and by spe- 
cially designing a coil to meet the cir- 
cumstances of these circuits, coils that 
were suitable were developed. The 
manner in which these coils are used in 
phantoming a circuit is shown in 
Fig. 5. i 

THE LOADING OF PHANTOM CIRCUITS AND 

THE PHANTOMING OF LOADED 
CIRCUITS. 

Up to very recently, while we know 
how to phantom ordinary circuits, it 
was impracticable to phantom loaded 
circuits because the loading coils so un- 
balanced the phantom and so increased 
its effective resistance that a phantom 


ny 


= 
= 
ven 
Pues 
3y 
DA 


a’ x 
% 
7) 

A 

£ 
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FIG. 4.—METHODS OF BRIDLING. 


In addition to the changes at trans- 
position points and at bridling points 
referred to above, it was thought de- 
sirable on the first of these loaded No. 8 
circuits to use a line insulator that 
would be more efficient than our stand- 
ard glass insulator. After a careful 
study of insulator design and insulator 
materials, it was decided to try on 
these circuits a double-petticoated por- 
celain insulator. Tests on these insu- 
lators extending over a period of sev- 
eral years have shown that the new 
insulator is several times as good in 
wet weather as the standard insulator. 

PHANTOMING NO. 8 CIRCUITS. 

The problem of the phantoming of 
No. 8 circuits is one in phantom re- 
peating coil design. 
cial conditions existing in connection 
with the phantoming of loaded No. 8 
circuits as used in our plant, it was 


To meet the spe- 


circuit created out of loaded circuits 
could neither be made quiet nor made 
efficient from a _ transimssion stand- 
point. This problem is one of loading 
coil design. The reasons why ordinary 
loading coils were unsatisfactory when 
used on circuits which were to form 
parts of a phantom will first be stated. 

Fig. 6 shows the arrangement of the 
windings in an ordinary loading coil. 
The arrows show the direction in which 
the current flows in the windings at a 
given instant and the direction of the 
corresponding magnetizing forces in 
the loading-coil core. If the windings 
are distributed uniformly over the 
core, such an arrangement as this pro- 
duces no external magnetic field. The 
second part of this diagram shows the 
same loading coil and the conditions 


= which would exist in it with reference 


to the telephone current flowing in the 
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phantom circuit. This current, of 
course, passes in parallel along the two 
sides of the physical. circuit. It will, 
therefore, magnetize the two halves of 
the loading-coil core in opposite direc- 
tions. This will produce magnetic poles 
at the two sides of the core and a great 
amount of magnetic leakage at these 
points. The results of this magnetic 
leakage, which would be different in 
different cases, would be to make it 
impossible to get the two side circuits 
sufficiently alike so as to balance the 
phantom; would introduce substantial 
crosstalk due to the stray magnetic 
field affecting other loading coils, and 
would bring in serious losses because 
this stray magnetic field would pass 
through the solid iron of the loading- 
coil case, bringing in hysteresis and 
eddy-current losses. 


In order to overcome this difficulty 


it was necessary, to devise special ar- 
rangements of the windings on the 
loading coil, so that while the coil 
would still be effective in respect to 
the current flowing in the physical cir- 
cuit, the effect of the current flowing 
in the phantom circuit would be such 
as not to magnetize the loading-coil 
core. These windings had not only to 


FIG. 5.—MANNER OF EMPLOYING PHAN- 
TOM COILS. 

be balanced magnetically, but also to 
be so arranged that the electrostatic 
capacities between the various wind- 
ings of the coil would not unbalance 
it. Such coils were devised and are 
now in successful use on the New 
York-Denver circuit. 

The phantom produced in this man- 
ner is, however, not loaded. It is, of 
course, desirable to load the phantom 
in order to obtain the. benefits of im- 
proved transmission on this circuit also. 
To do this another coil was devised, 
the windings of which were so ar- 
ranged that they would introduce in- 
ductance in the phantom circuit with- 
out affecting the side circuits. 

An important piece of work which 
it was necessary to carry on in parallel 
with the work dealing with the wire 
plant, was the development of a satis- 
factory cord circuit to be used with 
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these very efficient loaded lines. Very 
successful results have been obtained 
in this direction, and a cord circuit 
has been devised on which the trans- 
mission losses are almost negligible. 
With the new cord circuits the loss 
brought in on the New York-Denver 
circuit by the two terminal cords at 
the toll switchboards at New York and 
Denver and the two intermediate 
cords at Morrell Park and Omaha is 
only 0.3 miles of cable. With the old 
type of cord circuit these losses were 
substantially greater. The losses with 
the old cord circuits were equivalent 
to making the line from New York to 
Denver 300 miles longer than with the 
present arrangement. 


Current Flowing in Phantom Circuit 


FIG, 6.—ARRANGEMENT OF WINDINGS IN 
LOADING COIL. 


THE BOSTON-WASHINGTON CABLE. 

The project of having a complete 
underground conduit connection from 
Boston to Washington, and having 
therein a cable which would insure the 
service between these points against 
failure from storm damage, is another 
of Mr. Vail’s great ideas which is 
about to become a reality. 

The underground conduit between 
New York and Washington is now 
completed, except for a few miles, and 
these will be built before the summer. 
The underground conduit between New 
York and Boston is to be completed 
this season. This will make a contin- 
uous underground cable route about 
475 miles long. 

It is propused to place therein an 
underground cable, some of the cir- 
cuits of which will be so efficient from 
a transmission standpoint that it will 
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be possible to give telephone service 
between Washington and Boston over 
these underground conductors. This 
will be by all odds the longest tele- 
phone cable in the world. 

The make-up of this cable is shown 
by Fig. 7. In the middle of the cable 
there are fourteen pairs of No. 10 B. & 
S. gage conductors. Outside of these 
there are thirty pairs of No. 13 gauge 
conductors. In the spaces between the 
No. 13 gauge conductors and the No. 
10 gauge conductors, six pairs of No. 


‘18 gauge conductors have been put in 


because there was space for them. At 
the outside of the cable eighteen pairs 
of No. 16 gauge conductors have been 
placed because there was room for 
them. All of the No. 10 gauge pairs 
and the No. 13 gauge pairs, except the 
six put in between the 10’s, are ar- 
ranged so that they can be phantomed. 
That is to say, they are arranged in 
what we call a ‘‘quad formation.” 
Each of these quads is built up by tak- 
ing the two twisted pairs and twisting 
them together, giving due attention to 
the length of twist employed on the 
pairs, and in twisting the pairs to- 
gether. 

I have already mentioned that the 
loading coils themselves are of the 
same general type as those used for 
loading aerial phantoms and the side 
circuits of phantoms. Those for use 
on the No. 10 circuits are almost as 
big as the coils used for loading open 
wire circuits. It is necessary to make 
them of this size in order to reduce 
the losses in the coils to a sufficiently 
small amount. The coils are spaced at 
intervals of about 1.4 miles, the side 
circuit coils and phantom coils being 
placed at the same point. This spac- 
ing is determined by the capacity of 
the conductors, the side circuits having 
a mutual capacity of about 0.070 micro- 
farad per mile and the phantom having 
a mutual capacity of about 0.1 micro- 
farad per mile. 

The transmission efficiency of these 
circuits is interesting, and in this con- 
nection I may say that while a suf- 
ficient amount of this cable has not as 
yet been manufactured to permit of 
actual transmission tests on it, so great 
is our confidence in formule for com- 
puting these efficiences which have 
been developed as a result of our stud- 
ics and experiments that we are satis- 
fied that the results predicted will be 
obtained, and the manufacture of about 
150 miles of this cable at a cost. in- 
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cluding loading, of about $1,000,000, 
has been recommended. 

The distance from New York to 
Washington is 235 miles. The most 
efficient circuits in this cable will be 
the No. 10 phantoms. These will have 
a transmission efficiency equivalent to 
only thirteen miles of standard cable. 
That is, they are nearly twenty times 
as good as standard cable and decid- 
edly better than unloaded aerial No. 
12’s. The physical No. 10 circuits will 
have a transmission efficiency between 
New York and Washington of sixteen 
miles of standard cable. The phan- 
tomed 13’s—twenty-one and one-half 
miles of standard cable, and the 
physical 13’s—twenty-eight and one- 
half miles of standard cable. These 
last circuits would not give good serv- 
ice from all subscribers in Manhat- 
tan to all subscribers in Washington. 
They will, however, be very useful 
from New York to Philadelphia, Wil- 


FIG. 7.—MAKE-UP OF BOSTON-WASHING- 


TON CABLE. 


mington and even Baltimore, and for 
other combinations such as Philadel- 
phia and Washington. Between Bos- 
ton and Washington the only circuits 
that can be counted on for commercial 
service will be the phantomed No. 10’s. 
These will give a transmission eff- 
ciency between test boards of twenty- 
six miles. This will be sufficient to 
insure the service in case the open 
wire lines are down, although it is not 
expected that they will have to be used 
in this way, because it is not likely 
that there will be so many breaks in 
the lines that the cable would have to 
be used at any time all the way from 
Boston to Washington. All open wire 
lines are not likely to be down at the 
same time both north and south of 
New York. The cable intersects the 
aerial lines at many points so that 
patches can be made at short intervals. 
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ELECTRICAL POWER AS AN AID 
TO MINING. 


C. H. PALMER. 


Electrical power for mining may 
either be produced at the mine head, or 
obtained from a conveniently situated 
public service company; if obtained 
from the latter source the three-phase 
alternating current is usually supplied, 
which enables any pressure whatever to 
be adopted for distribution purposes. 
Such supply ean also, though with less 
readiness and lower efficiency, be con- 
verted for distribution as direct cur- 
rent. An important point is, whether 
direct current is the more desirable or 
the three-phase alternating current, for 
underground distribution? Many ex- 
perts assert that three-phase alternating 
current possesses overwhelming advan- 
tages of an essentially practical nature, 
such as safety, economy and conveni- 
ence, which may be summarized as fol- 
lows: (1) The first cost of a three- 
phase motor is about thirty per cent 
lower than that of a direct-current mo- 
tor of corresponding size. (2) Three- 
phase motors are of better mechanical 
construction than direct-current motors ; 
breakdowns are, therefore, less likely ; 
(3) If motors of the squirrel-cage type 
are used, no complicated starting an: 
regulating apparatus is required; (4) 
Three-phase motors have greater over- 
load capacity than direct-current mo- 
tors, and for variable loads a smaller 
motor with three-phase distribution 1s 
an obvious economy; (5) As there is 
no commutator, fire risk is reduced to 
a minimum; commutators require fre- 
quent attention to secure sparkless run- 
ning; with three-phase squirrel-cage mo- 
tors, there is a complete absence of rub- 
bing contacts carrying current, there 
can therefore be no sparking during 
ordinary working. By means of a trans- 
former, any pressure desired may be 
used for small motors, or local lighting, 
and electricity can be economically 
transmitted any distance and used di- 
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rect, or transformed for use as may be 
found convenient There is great free- 
dom from risk of lighting explosive 
gas, as the circuits may be made and 
broken under oil. On the other hand, 
there is the disadvantage that the volt- 
age remaining the same, the cables of 
a direct-current system cost thirty per 
cent less than those of a three-phase 
system. Direct current for mine work 
must necessarily be distributed at the 
pressure at which it is generated and 
the difficulty of securing sparkless com- 
mutation at high pressures limits the 
pressure of generation to but little above 
that defined as ‘‘medium pressure,” 
namely, 650 volts. It follows that be- 
fore any very considerable distance is 
reached, the absence of a voltage limit 
places the three-phase system in a fa- 
vorable position, even as regards the 
capital cost of distribution. 

Another important point which arises 
is the special danger of possible explo- 
sions, and whether the three-phase dis- 
tribution, or direct-current is the safer. 

Expert opinion appears to be prac- 
tically unanimous in stating that the 
former, with our present appliances, is 
the more reliable. The practical re- 
quirements for safety in operating elec- 
trical plant underground include :— 
strong metallic coverings as protection 


from all mechanical damage and as a 


protection wherever accidental contact 
with current-carrying parts would other- 
wise be possible; these metallic cover- 
ings require a good earth connection. 
As soon as leakage begins to appear, 
current must be immediately automat- 
ically cut off and wherever there is a 
possibility of either gas or dust explo- 
sion, circuits must be made or broken, 
either under oil, or in properly de- 
signed explosion-proof chambers. The 
metallic covering and good earth con- 
nection mentioned above, apply to both 
the three-phase and direct-current sys- 
tems; but the automatic cut-off and the 
under-oil circuits can only be con- 
veniently met by the former. 

It is essential to connect to earth the 
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neutral point of the generator, or trans- 
former winding, in order to provide for 
cutting off the current automatically 
immediately upon the slightest indica- 
tion of leakage. This neutral point may 
be defined for practical purposes, as the: 
mid-voltage point, and the effect of con- 
necting it to earth in conjunction with 
the use of an armored-cable system is 
to provide a direct path of low resist- 
ance for leakage current from a faulty 
cable or piece of apparatus, via the ar- 
moring back to the generator or trans- 
former. The adaption of this system 
enables an important result to be at- 
tained; if all leakage currents be con- 
fined to the earthed metallic covering: 
of the cables and apparatus. The use 
of quick-acting automatic protective de-. 
vices is facilitated and their use clearly 
reduces the danger arising from spark- 
ing and arcing to a minimum. The 
broad result attained is that by the use 
of quick-acting protective devices, cur- 
rent may be automatically cut off from 
any faulty cable, or apparatus imme- 
diately a fault begins to develop, be- 
fore the leakage to earth reaches any 
appreciable amount, and long before 
an ordinary fuse, or automatic overload 
device would come into operation; an 
Important step in the direction of safe- 
ty for mining work. 
When the three-phase system of dis- 
tribution is adopted the circuits should 
be made and broken under oil, so as to 
render it quite impossible for gas, or 
coal dust to be ignited by an electric 
spark, and for direct-current distribu- 
tion, explosion-proof chambers are 
necessary. Direct-current circuits can- 
not be broken under oil, as the ger- 
erator maintains the pressure constant- 
ly during the opening of the circuit. 
There is generally a tendency for the 
are to persist, which is not present in an 
alternating-current circuit, where the 
pressure actually passes through zero 
a number of times per second, depend- 
ing, of course, upon the periodicity. It 
should be pointed out that when a di- 
rect-current circuit is repeatedly broken 
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in oil, it is gradually carbonized, its 
insulating properties then diminish and 
ultimately disappear altogether. It fol- 
lows that breaking circuit under oil is 
only suitable for the alternating cur- 
rent; at present it is the best system 
known, but for underground work some- 
thing better may, in due course, be 
worked out. For both systems, an ex- 
plosion-proof chamber for breaking cir- 
cuit is suitable. From what has been 
stated above, it will be evident that the 
three-phase alternating-current system 
is the most suitable for underground 
work. Passing on to cables, which 
ought to be armored so that current 
<an be automatically cut off as soon as 
leakage begins, there are two possible 
sources of danger: ignition of gas, or 
coal dust and of shock. The latter may 
arise from the not infrequent falls of 
roof, which will not generally affect 
armored cables. The insulation is very 
liable to damage with unarmored ca- 
bles and then all telephone wires, sig- 
nal wires and haulage ropes are possible 
sources of danger. The armoring 
must, of course, be well grounded, or 
its main advantage is lost. It may, of 
course, occur, under exceptional cir- 
cumstances, that one of the cores will 
come into contact with the armoring 
through injury or crushing of the in- 
sulation; then a preventative device, 
either a fuse, or an automatic cut-off 
will make the circuit dead. Armored 
cables are not so liable to be severed by 
shock, or the rough usage of under- 
ground workings. There is consequent- 
ly smaller possibility of an are appear- 
ing external to the cable. Suitable 
ground for the cable armoring can be 
found at both the top and the bottom 
of the shaft and, if it is continuous, ef- 
ficient earth for the most distant ap- 
paratus is provided. It is to be regret- 
ted that armored cables are not in use 
everywhere. That they are more cost- 
ly than unarmored may account for 
the preference shown to unarmored. 
Even with armored cables, there should 
he a large margin of insulation, a length 
taken any where should not break un- 


der an alternating pressure four times 


the working pressure between any two 
cores, or between any one and the ar- 
moring. Specified pressure tests should 
always be insisted on by engineers. 
For underground work, the switeh- 
gear should be provided with an earthed 
ictal outer casing. so accidental con- 
tact with live parts would be impossi- 
ble. The casing should keep out all 
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dust, dirt and moisture and the whole 
should be fire-proof. Air-break switch- 
boxes and fuse-boxes should have gas- 
tight and flame-proof joints, so that in- 
flammable gas cannot enter them. Gas- 
tight joints should have wide flanges. 
When accidents occur they are not due 
to the use of electricity, but to faulty 
designed apparatus, defective joints, 
careless supervision and a general want 
of expert knowledge. The three-phase 
squirral-cage motor is preferred by ex- 
perts, as there are no rubbing contacts 
for current-carrying parts, consequent- 
ly sparking is impossible. Incoming 
cables should be jointed to short cable 
lengths extend from the motor ease. 


-= QOil-immersed transformers without ex- 


posed live terminals, are also essental; 
the frames of both should, of course, 
be earthed. Protected and open wiring 
for lighting are available, the former 


formed of a strong steel smooth-bored. 


pipe, with insulated internal casing 
containing the wires, and the latter open- 
type wiring carried on porcelain insu- 
lators. Each is useful under suitable 
conditions below ground. The open 
system may be applied where it is dry, 
as at the shaft bottom, or in well-built 
motor houses where no fall of roof is 
possible, and the protected system 
where mechanical damage is possible, 
in haulage roadways, where it is damp 
and so on. : 
————_s---o___—_- 
Turbo-Electric Generators for Marine 
Work. 

A paper on “‘The Manufacture of 
Turbo-Electric Generators, and Some of 
Their Applications to Marine Work,” 
was read by J. K. Patterson-Smith at a 
recent meeting of the Liverpool Engi- 
neering Society. The author, after 
briefly reviewing the possible applica- 
tions of turbo-electric machinery to the 
propulsion of ships, said the chief ad- 
vantages of electric drives were: (1) 
Practically no limit to power; (2) elec- 
tromagnetic gear in place of teeth; (3) 
simple methods of varying the gear-ra- 
tio; (4) maintenance of efficiency over 
large range of power by subdivision of 
generators; and (5) no uncertainty re- 
garding operation and life. Apart from 
questions of weight and economy, it was 
absolutely essential that the electric 
coupling should admit of an extensive 
range of speed control, together with ef- 
fective reserving powers for braking and 
going astern while the vessel was being 
maneuvered, The types of machine 
available for propeller motors were: (1) 
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Direct-current motors; (2) single-phase 
commutator motors; and (3) polyphase- 
induction motors. All of these could be 
arranged for variable-speed control. No 
important ship was at present being 
equipped in any of the many ways that 
had been proposed for the attainment of 
speed reduction with electric machinery, 
It was generally agreed that the charac- 
teristics of induction motors would meet 
the requirements of all vessels except 
those in which exceptional maneuvering 
capabilities were required. 

Important advantages were claimed 
for the direct-current system in the form 
of flexibility, both regarding speed and 
torque, to meet the requirements of the 
vessel. The propeller motors could be 
built ‘of any size, provided the voltage 
was increased with the size of the untt. 
Some of the largest electric motors yet 
constructed were of the compensated di- 
rect-current interpole type. With this 
type of motor, speed control was easily 
obtained by variable-voltage generators. 
motor-field control, and compound wind- 
ing on motor field. For stopping the 
ship, the motors, being driven by the 
propellers, might be allowed to regen- 
erate and deliver the energy to the main 
generators, where it would be absorbed 
either by some form of water-cooled 
brake or steam-blade brake. Another 
method available for braking was to dis- 
sipate the energy by means of resist- 
ances. Although propeller motors of 
large power presented no difficulty, it 
was found on investigation that direct- 
current turbo-dynamos, as at present 
constructed, were the limiting feature. 

There is practically no limit to the 
size of polyphase generators, and this 
suggested the use of large two-pole, two- 
phase or three-phase generators, giving. 
if 1,000 revolutions per minute was 4 
favorable speed, a frequency of sixteen | 
and two-thirds cycles a second, which 
was a suitable frequency of supply for 
single-phase commutator motors. Such 


‘a system was proposed by the Oerlikon 


Company, and the author understood 
that they were prepared to construct 
motors of from 2,000 to 3,000 horse- 
power, continuous rating. It appeared 
that there was no great difficulty in man- 
ufacturing compensated repulsion motors 
of large size, the Winter-Eichberg m°- 
tor having already been built up to 1,200 
horsepower. In this system the princ- 
pal difficulty would be with the propeller 
motors, instead of with the generating 
sets, as was the case with the direct- 
current system. 
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GASSING OF STORAGE BATTERIES.— 
What causes the strong bubbling of 
gas in storage batteries during charg- 
ing ?—R. C. J., Vicksburg, Miss. 

The bubbling or, as it is technically 
called, ‘‘gassing’’ of storage batteries 
is caused by the decomposition of the 
water in the electrolyte into its constit- 
uent gases, hydrogen and oxygen. This 
decomposition sets in after the charge 
is somewhat advaneed and becomes 
more and more noticeable as the charge 
nears completion, especially if the 
game current strength is maintained 
throughout. At the beginning of 
charge the energy of the charging cur- 
rent is used in decomposing the lead 
sulphate on both the positive and neg- 
ative plates. As the percentage of 
lead sulphate diminishes, an increasing 
portion of the charging energy is ex- 
pended in the liberation of hydrogen 
and oxygen from the water, the for- 
mer being set free at the spongy lead 
(negative) plates and the latter at the 
lead peroxide (positive) plates. The 
bubbles of gas at the surfaces of the 
plates increase the internal resistance 
and the counter-electromotive force of 
the cell and therefore represent wasted 
energy ; they are one of the chief causes 
for the energy efficiency of a storage 
cell seldom exceeding seventy-five per 
cent. Gassing is frequently, but er- 
roneously, regarded as a sign that a 
storage cell is fully charged; the spe- 
cific gravity of the electrolyte is a 
much more reliable indication. This 
does not mean, however, that violent 
gassing is a necessary feature of charge. 
In fact, on the contrary, strong gas- 
sing usually means a loosening or even 
disintegration of the active material 
of the plates by the expansion of the 
bubbles in crevices of the active mate- 
rial. Its deleterious effects can be min- 
imized by ‘‘tapering’’ the charge, that 
is, by employing more than normal 
charging current at the beginning and 
reducing it gradually by steps as the 
charge proceeds. : 


LocaTION oF REVERSED CoILs; Low- 
VoLTAGE SysteMs.—(1) What is the 
best way to locate a reversed coil on a 
direct-current generator? ( 2) Are low- 


voltage plants coming into constant use 
and what advantages have they ?—J. 
C. G., Aberdeen, S. D. 

(1) The simplest way to test for re- 
versed field coils is by means of two 


stout nails or short iron rods. Close 
the field circuit and apply the head of 
each nail to adjacent pole pieces. 
Bring the points of the nails slowly to- 
gether and note whether they are at- 
tracted or repelled. Test each pair of 
poles in this way. The nails should in 
each case be attracted because adja- 
cent poles should be of opposite polar- 
ity. If there is repulsion between a 
pole and its neighbors, it shows that 
the coil on that pole is reversed. (2) 
The second question is not very clear. 
Assuming it to mean the use of less 
than 110 volts for light and small-mo- 
tor circuits, the tendency is to continue 
this as the standard voltage for sec- 
ondary distribution, departing from it 
only for low-voltage tungsten sign 
lamps, for which an auxiliary or auto- 
transformer reduces the voltage from 
110 to whatever is chosen. There was 
some agitation in favor of the general 
use of low-voltage tungsten lamps be- 
cause these were more rugged than 
110-volt lamps. The latter are so suc- 
cessful now, however, that there is lit- 
tle advocacy of low-voltage lamps out- 
side of sign and railroad-train lighting 
where they have proven peculiarly 


suitable. 


TIME SWITCHES FOR MULTIPLE STREET 
LIGHTING.—On several occasions I have 
noticed men going from one to another 
of the tungsten lamp-posts on one of 
the principal West Side streets for the 
purpose of lighting them. Could not 
the entire circuit be switched on at 
once, as in regular series lighting, or 
by means of a time switch, if a multi- 
ple circuit is used ?—B. A. K., Chicago. 

The hghting probably referred to is 
the special street lighting by means of 
ornamental tungsten clusters. Where 
these have not been installed with per- 
fect regularity of spacing, as is true in 
Chicago and many other places in 
which the matter has been left to the 
option of the merchants entirely, it has 
been customary to put these lamps on 
the regular multiple system and to 
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light and extinguish the individual 
clusters by hand. This has been found 
advantageous in that it eliminates the 
need for special circuits direct from the 
station and at the same time provides . 
a patrol twice a night on the condi- 
tion of the lamps. It is important in 
such special lighting that burned-out 
lamps or broken globes be promptly re- 
ported. Where the number of lamps 
to be provided for is so uncertain as it 
is when it depends on the efforts of so- 
licitors only and when only a few 
lamps must be lighted directly after 
the first contracts are secured, a series 
circuit is undesirable. A multiple cir- 
cuit is therefore almost always used. 
In a few instances remote-control 
switches governed from the station are 
provided; in others time switches are 
used for controlling long sections of 
the streets. The latter require periodic 
attention and have not been success- 
fully developed to meet the general re- 
quirement that the lamps be extin- 
guished at about 10 p. m. on six nights 
of the week and at midnight on Satur- 
day. If the lamps burn each night till 
midnight or all night, the time switch 
with supervision once a week would 
probably meet the conditions satisfac- 


torily. 


THe Most PowerFrut Steam Tur- 
BINES.—I read a few days ago about a 
steam turbine having a power of nearly 
20,000 horsepower and that even this 
was now being exceeded. Where are 
these larger machines in use?—W. C. 
C., Detroit, Mich. 

Quite a number of the powerful tur- 
bines referred to are now in use in the 
leading American central stations, in- 
cluding that of Detroit. These ma- 
chines have a maximum continuous 
rating of 14,000 kilowatts, which 
makes the turbine about 20,000 horse- 
power. There are now being built sev- 
eral turbo-generators to have a rating 
of 20,000 kilowatts in continuous serv- 
ice, the turbines having, therefore, a 
rating of over 28,000 horsepower. The 
first of these machines is being installed 
at the new Northwest Station of the 
Commonwealth Edison Company of 


Chicago. 
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New Electrical and Mechanical Apparatus and 


Air-Cooled Choke Coils. 

It is sometimes convenient to mount 
choke coils on ceilings so that the insu- 
lating coil supports hang pendant and 
at other times it is preferable to arrange 
them so that the coil rests on the sup- 
ports, as shown herewith. The new 
Westinghouse DI coil can be mounted 
either way, because the insulating col- 
umns can be removed and inverted by 
taking out four bolts. 

An aluminum rod, bent into a helix of 
about fifteen inches diameter and con- 
taining about thirty turns, forms the 
coil proper. Bracing clamps are pro- 
vided to give mechanical strength to the 
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AIR-COOLED CHOKE COIL 


helix. The aluminum rod used is of suf- 
ficient diameter to safely carry 200 am- 
peres. 

Each coil is supported on two insulat- 
ing columns made up of porcelain insu- 
lators, which, except for the end pieces, 
are interchangeable. The number of in- 
sulators used in any column depends on 
the voltage of the circuit in which the 
coil is to be used. 

Type DI coils can be mounted in any 
position convenient for the wiring, on 
the floor, wall or ceiling. For floor 
mounting, the parts are arranged as 
shown above, and for inverted mount- 
ing the insulator columns are inverted 
and the base attached to the ceiling. The 
insulating columns are supported on sub- 
stantial cast-iron blocks fixed on wooden 


bases. 


Appliances. 


These choke coils are intended princi- 
pally for the protection of transformers 
and should not be used for generators. 
Where greater reactance than is afforded 
by a single coil is desired for the higher- 
voltage circuits, it is recommended that 
two or more coils be connected ir series. 

———_s---@___—_ 
Victor Turbines. 

The Platt Iron Works, Dayton, O., 
has made a number of important 
changes in the details of construction 
of its Victor turbines in order to meet 
the demand for a wheel which can 
utilize small amounts of water at the 
highest efficiency and ranging under 
heads from 5 to 50 feet. The accom- 
panying illustration shows the com- 


casting of bronze, which contains the 
necessary number of buckets having the 
proper angles and thickness to insure 
ample strength and economical opera- 
tion. All the exterior surfaces are ma- 
chined, and the internal faces are hand 
cleaned. The runner is bored and key- 
seated to insure a correct fit on the 
shaft. 

The housing is made in one piece and 
is a cored cast-iron casting, circular in 
form. A standard flanged inlet is pro- 
vided either at the top or side as de- 
sired. The drilling of this flange is 
standard. The interior of the housing 
is carefully machined to. receive the 
chutes and gates and for the discharge 
elbow. Heavily ribbed feet, cast on the 


VICTOR TURBINE DIRECT CONNECTED TO GENERATOR. 


plete wheel arranged for direct connec- 
tion to a small electric generator. The 
speed of this unit is controlled by a 
governor which can be replaced by a 
hand wheel if desired. 

The wheel unit comprises a small 


_water-wheel runner mounted in a circu- 


lar housing on a horizontal shaft, the 
water entering the housing from either 
the top or side, and is directed onto the 
rotor, or runner, by means of rectangu- 
lar nozzles. The water passing through 
the gates and through the runner is 
discharged into the tailrace or dis- 
charge pit through a draft tube. 

The unit rests on a heavy bed plate 
extending beyond the wheel to support 
a generator-hearing for a pulley or oth- 
er machine, as the case may be. The 
runner is made in one piece, a cored 


housing, provide a rigid support and 
connection to the base plate. 
—__~--@—____— 
Austrian Lamps in Japan. 

The United Incandescent Lamps & 
Electricity Company, Buda-Pesth, Hun- 
gary, has been requested by the Jap- 
anese Government to establish a mant- 
factory for incandescent lamps 1 
Japan. The company will send an en- 
ginecr to that country. 

— eo 
Electrification of Copper Rolling Mills. 

The copper rolling mills of Vivian & 
Sons, near Swansea, Engand, are to be 
driven by two 300-horsepower electric 
motors, running at 150 revolutions pe" 
minute. A 1,000-ampere storage bat- 
tery will be provided for equalizing the 
load. 
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Combination Electric Stove and 
Toaster, _ 

In summer, the disagreeable and 1a- 
borious character of flame cooking be- 
comes most pronounced, and it is in that 
season when the smoke, the heat and the 
bad odor are most in evidence. It seems, 
therefore, that the summer months offer 
the central-station manager an unusual 


HUGHES’ STOVE USED AS TOASTER. 


opportunity to push the sale of the elec- 
tric stove and incidentally acquire a 
profitable load. 

A moderate-price stove which com- 
bines the advantages of the electric 
toaster and the general utility stove is 
now offered by the Hughes Electric 
Heating Company, Chicago, Ill., and 
should prove particularly suitable for 
introducing the merits of electric cook- 
ing, the advantages and economies of 
electric toasting already being known. 

The accompanying illustrations show 
the stove when used for toasting and 
when used for cooking. It is four inches 
high, six and one-fourth inches wide 
and seven and one-fourth inches long. 
It weighs three pounds and can be at- 
tached to any lighting circuit, being 
made for all commercial voltages. The 


HUGHES’ ELECTRIC STOVE. 


Stove is very attractive in appearance, 
all parts being nickel plated. The legs 
can be easily removed and the stove 
carried in a suit case, a convenience 
much appreciated by travelers. 

The heating element of this stove, as 
in all Hughes stoves, is made of a spe- 
cial composition. The wire is a patented 
alloy which is said to be non-corrosive 
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under all conditions of service. The 
base of the heating element is 8.5 inches 
in diameter, and it may be easily taken 
out for cleaning or renewing the coils. 
The current consumption of the combina- 
tion stove and toaster is 500 watts. 
soo 
New Feed-Through Switch. 

A feed-through switch is usually em- 
ployed with portable heating devices 
such as soldering and branding irons, 
ete., and with small motor-driven de- 
vices as drills and vacuum cleaners. It 
is installed on the cord near the de- 
vices controlled so as to facilitate clos- 
ing and opening the circuit wherever 
the device is used. A switch used for 
this service, especially in industrial 
plants, should be capable of with- 
standing a considerable amount of hard 


usage. 


CUTLER-HAMMER FEED-THROUGH 
SWITCH. 


The new Cutler-Hammer feed- 
through switch shown in the accom- 
panying illustration has an inclosing 
casing made of a new insulating mate- 
rial, which is the result of years of ex- 
perimental work. This material is re- 
markably tough, and can be moulded 
with extreme accuracy so that perfect 
alinement of the operating parts is pos- 
sible. The rating of this switch is six 
amperes, 125-volts, and the mechanism 
is the same unique and now well-known 
one which is used in the other Cutler- 
Hammer specialties. The switch has 
been approved by the Underwriters 
Laboratories. 

———_>---—_-—_—.- 
A Large Circuit-Breaker. 

A circuit-breaker having a capacity 
of 12,000 amperes was recently shipped 
to the Southern Power Company by the 
General Electric Company. It will be 
used on the 600-volt side of 11,000- 
600-volt,  6,600-kilowatt frequency- 
changer set. This circuit-breaker is said 
to be the largest capacity- alternating- 
current breaker ever manufactured. 
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The Application of Guy Anchors Under 
Difficulties. 

In many cases where it is necessary 
to guy poles, property owners refuse to 
allow anchors to be located on their 
property, thinking that in every case 
holes must be dug which would mar or 


FIG. 1.—MATTHEWS’ GUY ANCHOR IN 
PRIVATE FLOWER BED. 


destroy their lawns, gardens, ete. The 
two accompanying illustrations show in- 
stallations of Matthews guy anchors on 
private property where the owners 
agreed to the installation only after be- 
ing convinced that no hole digging was 
necessary. 

Fig. 1 shows the use of a No. 603R 
Matthews guy anchor by a St. Louis com- 
pany in a private flower bed where an- 
chorage was obtained only on the condi- 
tion that no hole was to be dug and that 
the surrounding foliage was not to be 
disturbed. 

Fig. 2 shows a No. 800 Matthews guy 
anchor which was located alongside a 
fence in order to be in the company’s 
right-of-way. This anchor is one of an 
Installation of ten which have been in 


FIG. 2.—GUY ANCHOR INSTALLED ALONG- 
SIDE FENCE. 


the ground for over four years and at 
times hold a maximum strain of over 
10,000 pounds. These anchors were in- 
stalled with a special ratchet. 

These anchors are manufactured by 
W. N. Matthews & Brother, St. Louis, 
Mo. 
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A Unique Selling Policy. 

The Connecticut Shock Absorber 
Company, Meriden, Conn., manufac- 
turers of shock absorbers for automo- 
biles, has for several months past fol- 
lowed an original selling plan which is 
said to meet with a good deal of re- 
sponse from motorists. The shock ab- 
sorbers are sold installed on the car; 
in other words, there is no charge for 
attaching. 

This plan, which incidentally solves 
the problem of correct installation on a 
car, is carried out through the aid of 
Connecticut ‘‘Shoeck Absorber Install- 
ing Stations,’’ which take care of this 
work in the territory which they cover. 
The work of installation is thus accom- 
plished under the indirect supervision 
of the home factory. It not only re- 
lieves the dealer from responsibility to 
his customer, but what is more, it takes 
the burden back on the manufacturers, 
who, through the installing station re- 
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means of a bell and clapper similar to 
those on a telephone instrument. In 
the center of the bottom of the box is 
a small orifice, through which hangs 
suspended a small pendulum. As long 
as the box is stationary this pendulum 
hangs perpendicularly and does not 
close the electric circuit. But if moved 
only in the slightest degree one way or 
the other, or if the box is raised off the 
table, the pendulum drops down, thus 
closing the circuit of the electrical 
mechanism and causing the alarm to 
sound. It makes a noise as loud as an 
alarm clock and does not cease ringing 
until it is shut off. This can only be 
done by opening the lid of the box and 
shifting a lever. It would, therefore, 
be a noisy article for a would-be thief 
to attempt to steal. 

ae — eono 

A New Heavy Brush-Type Flasher. 

The accompanying illustration shows 
a heavy brush-type machine, recently 
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eter, one-inch face and three-eights of 
an inch thick on the wearing surface. 
The brushes are ten inches long, one inch 
wide, and consist of six leaves of pure 
drawn copper. It has machine-cut gears, 
steel worms, and is substantially built 
throughout. Its simplicity seems to have 
recommended it to a great many users. 
——e 
Black Desk Stands More Popular than 
Nickel-plated Ones. 

As far back as 1908 the engineering 
repartment of the Western Electric 
Company began a series of experiments 
and tests to find a more serviceable fin- 
ish than nickel for its desk stands. 
The nickel-finished stand was not prov- 
ing entirely satisfactory owing to its 
tarnished and brassy appearance after 
a comparatively short period of serv- 
ice. In addition, the cost of refinish- 
ing was high. 

These tests were carried on continu- 
ously for the next two years and during 


CONNECTICUT SHOCK ABSORBER. 


assume direct responsibility to the cus- 
tomer. 
o-oo _ 


An Electric Jewel-Box Alarm. 

According to a recent consular re- 
port, a useful invention in the way of 
a cash and jewel box with an electric 
alarm attachment has just been placed 
upon the market in Paris, France. This 
alarm box is said to be the invention 
of Paul Weber, of Vienna, Austria, and 
is covered by patents in several coun- 
tries of Europe as well as in the United 
States. 

The invention, briefly described, is as 
follows: In the bottom of the jewel box 
is placed a small mechanism consisting 
of a dry battery, a magnet, and a sys- 
tem of levers, the whole forming a de- 
vice which may be energized by moving 
a small lever fixed and concealed in the 
side of the box. The sound is made by 


BRUSH-TYPE SIGN FLASHER. 


placed on the market by the Reynolds 
Dull Flasher Company, of Chicago. 
This type of flasher is reeommended for 
high-speed work, where there are more 
than 160 lamps in a job, or any work of 
a similar heavy capacity. For instance, 
320 lamps on a high-speed effect in the 
past would have required a No. 16 high- 
speed flasher, using seventeen wires. At 
present, instead of supplying a machine 
with this number of switches, a heavy 
brush type is used, containing four 
switches, and requiring but five wires. 
It will readily be seen from this that 
there is a great saving in wiring to say 
nothing of the cheaper cost of the latter 
machine. The larger the size the greater 
the saving proportionally. This machine 
has a capacity of twenty-five amperes at 
110 volts or 100 five-watt ten-volt tungs- 
ten lamps per switch. 

The cams used are six inches in diam- 


BLACK-FINISHED DESK STAND. 


that period sample stands were made up 
finished in enamel, celluloid, agate, rub- 
rubber paint, rubber japan, ete. After 
these stands had been subjected to 
rigid tests to determine their value 
under all conditions of service, it was 
found that the rubber-japan finish 
was the most satisfactory. 

During 1909 the demand for this 
stand steadily increased as it was found 
not only to equal the nickel stand in 
life, but in addition, to present a better 
appearance while in service. Further- 
more, there was a considerable saving 
in the cost of maintenance. In 1909 the 
sales of the black-finished stand repre- 
sented only 40 per cent of the total out- 
put; by the end of 1910 the demand had 
risen to 63 per cent and during the first 
three months of 1911, 81 per cent of 
orders called for stands having the new 
black finish. 
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Trip-Reading Watt-Hour Meter. 

In the Sangamo street-car meter 
shown in the illustration, the arma- 
ture floats in the mercury in which 
it is immersed, a small solid non-me- 
tallic float being riveted to the center 
of the copper disk in order to give 
the necessary lifting effect for the 
weight of the entire moving system. 
By properly proportioning the amount 
of buoyancy or upward thrust pro- 
duced by the immersion of the arma- 
ture and its float in mercury, a very 
light pressure, about three grams, 
is exerted on the jewel bearing 
at the top, thereby rendering the met- 
ers absolutely proof against the jars 
and shocks of railway service with- 
out danger of injuring the moving sys- 
tem or jewel bearing. 

The variation in the amount of ef- 
fective pressure upon the jewel be- 
tween a temperature of 110 degrees 
above zero and ten degrees below zero 
Fahrenheit, due to change of density 
of the mercury, is not sufficient to show 
any appreciable difference in the buoy- 
ancy. The large ring jewel surround- 
ing the inner spindle where it passes 
through from the mercury chamber 
and the small ring jewel at the top of 
the outer spindle guiding it where it 
presses upward against the flat-end 
jewel at the top have so little friction 
upon them that the wear is inappre- 


so that it is impossible to spill mer- 
cury no matter in what position the 
meter may be turned or placed in ship- 
ment, or at the time of installation. 

' The shaft of the meter is made in 


SANGAMO MERCURY ELEMENT. 


two parts, the lower one, which cear- 
ries the armature, passing up through 
the sapphire guide ring in the long 
shell projecting down from the cov- 
er of the mercury chamber, while the 
upper and larger shaft, which carries 
the damping disk and the worm for 
driving the recording train, is keyed 
freely to the lower shaft, being thus 
properly driven from the armature. 
The ring-jewel guide is very accurate- 
ly gauged to give a clearance of about 
.001 to .002 inch on the armature shaft. 

The non-spillable feature of the mer- 
cury Jotation meter coupled with its 


MERCURY-MOTOR ELEMENT HALF INVERTED AND INVERTED. 


ciable and breakage of these jewels is 
an unknown quantity. 

It will be quite evident from an in- 
spection of the motor element that the 
armature acts like a plunger in a dash 
pot filled with very heavy liquid, so 
that it is impossible for any sudden 
jar or shake to. be transmitted to the 
jewel bearing in such a way as to pro- 
duce an excessive strain upon it. The 
mercury-chamber element is designed 
somewhat like an invertible ink well, 


inherent ruggedness renders it espe- 
cially desirable for use in street-car 
service which inevitably subjects the 
meter to excessive shocks and jars. 
—— eee 
Announcement was recently made 
that the Ely interests, composing a 
syndicate connected with Drexel, Mor- 
gan & Company, have invested $1,000,- 
000 in electric trolley, light, heating 
and power plants in and around Wash- 


ington, Pa. 


Traveler’s Electric Iron. 

Often the traveler has occasion to do 
light pressing in his or her room. 
Creases in garments, that come from 
packing, must be eliminated, the effects 
of damp weather must be removed and 
often dainty linen must be pressed. An 
electric iron is invaluable for these 
services but, for the traveler, an iron 
should be so designed that it can be 
packed readily and it must be thor- 
oughly reliable. 

The Westinghouse Electric traveler’s 
iron, which is shown herewith, has 
three qualifications. The handle can 
be removed so that a minimum of pack- 
ing space is necessary. The heating 
element is inclosed, under enormous 
pressure, between the bottom ironing 
face and a top casting which consti- 
tutes a heat reservoir and which is 
thermally insulated from the sheet- 
metal cover by an air space. This con- 
struction prevents oxidization of the 
element, hence it will last indefinitely. 

A noteworthy feature of the West- 
inghouse traveler’s iron is that no 
breakable material enters into its con- 
struction. Porcelain, lava, or moulded 
asbestos, all of which are brittle, are 
sometimes used in electric irons, or in 
the connecting plugs. None of these 
materials is used in the Westinghouse 
iron or in its plugs. All insulation is 


of sheet mica. 
A hole is provided in the end of the 


WESTINGHOUSE TRAVELER’S IRON. 


traveler’s iron in which a curling iron 
can be heated. A durable stand, 
formed from sheet metal, is furnished 
with each outfit. 
a 

An Electrically Propelled Collier. 

The naval collier Jupiter, which is 
being built at the Mare Island Navy 
Yard, will be driven by motors supplieđ 
with power from turbine generating 
sets. A considerable gain in economy 
of operation is expected. 
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Electrics Perform Well. 

The electrical and mechanical char- 
acteristics of the high-grade electric 
vehicle of today have been brought so 
close to the ideal that there will be 
little incentive to replace it five or ten 
years from now with one having slight- 
ly better characteristics. 

In order to keep the fixed running 
charges of a delivery system as low as 
possible, it is essential that vehicles 
having the most economical character- 
istics are used, but true economy can 
only be obtained by using vehicles 
which combine with efficient operation 
a minimum depreciation charge against 
the investment. The proper amount 
to be charged against depreciation, 
(whether it shall be 5, 10, 15 or 20 per 
cent), can only be determined after 
the ‘‘worn out’’ point has been 
reached, unless vehicles which, under 
actual operative conditions, have dem- 


onstrated their lasting qualities are 
purchased. . 
The hundreds of General Vehicle 


Company’s electric vehicles, operating 
under all possible conditions of service 
have demonstrated that these machines 
are built to last. The General Vehicle 
electrics of today are much different 
from the first one put on the market. 
in the experimental stage of the in- 
dustry. Improvements of many char- 
acters have followed each other at fre- 
quent intervals, but the same underly- 
ing principles that made the first Gen- 
eral Vehicle machine successful have 
been persistently adhered to. This ve- 
hicle has always been built, not for 
startling operating characteristics 
alone, nor with first cost as a primary 
factor, but to do its work with mini- 
mum depreciation; in other words, to 


last. 
E a 


The Engberg Electro-Hydraulic Valve. 

A gate valve for awkward places has 
been put on the market by the Engberg 
Electric & Mechanical Works, St. 
Joseph, Mich. It is operated electrical- 
ly by current supplied from local bat- 
teries. 

The valve is operated by a hydraulic 
eylinder, which is supplied by water 
from either side of the gate. The regu- 
lating valve consists of a flat valve 
which is operated by a piston. The Pis- 
ton is moved by releasing the pressure 
on either side by means of small poppet 
valves which are raised from their seats 
by an armature and magnet. A bell 
circuit is included to enable the switch- 


board operator to ascertain the position 
of the gate. 

The valve can be operated by hand 
simply by lifting the small armature on 
the controlling device. Dampness will 
not affect this valve and it can be placed 
in any position. . 

-ee 
Lehigh Valley Extends Its Telephone 
Train-Dispatching System. 

The Lehigh Valley Railroad, which 
already has a large percentage of its 
system equipped with telephone-dis- 
patching apparatus, has just placed an 
order with the Western Electrie Com- 
pany for similar equipment for use on 
the east end of its Buffalo Division. 
When this equipment is installed the 
Lehigh will have all its main line be- 
tween New York and Buffalo equipped 
for telephone train dispatching except 
a short strip on the West Buffalo Divi- 
sion of less than ninety miles, and it is 
expected that in the near future this 
section will be similarly equipped. 

On the new circuits just ordered 
several new ideas will be carried out. 
The line itself which is now under con- 
struction will be of 210-pound copper 
wire and its arrangement will be dif- 
ferent from any now in use. The wire 
will be located on the top crossarm, 
which will make it necessary to re- 
arrange the present telegraph circuits. 
Experience with the telephone ecir- 
cuits which have been in use for the 
past year on other sections of the 
road, however, indicates that the sav- 
ing in maintenance will more than 
justify the additional expense of this 
arrangement. 

The main line over which the dis- 
patcher handles trains extends from 
Sayre, the dispatcher’s office, to Man- 


‘chester Yards, a distance of eighty- 


six miles. At Van Etten Junction, the 
Ithaca branch leaves the main line, 
meeting it again at Geneva. This 
branch, including a five-mile branch 
to Willard, is eighty miles in length. 
At Geneva there are two branches, one 
to Naples, twenty-nine miles long, and 
one to Seneca Falls, ten miles long. 
This makes the total length of the cir- 
cuit approximatey 208 miles. 
Forty-eight local-battery, Western 
Electrice selectors will be used on this 
system. The sending-key cabinet will 
be so arranged that when a dispatcher 
is calling stations on the main line, 
current will not be sent out on the Ith- 
aca branch. This arrangement makes 
it possible to use but half the voltage 
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necessary to operate the whole circuit, 
and this will effect a material saving 
in maintenance. 

——_so--o—_—_—_ 


Change in Sprague Electric Company. 

On June 1, 1911, the Sprague Elec- 
trie Company will be merged with the 
General Electric Company, of Schenec. 
tady, N. Y. Its business will be con- 
ducteu under the name Sprague Elec- 
tric Works of General Electric Com- 
pany. 

The manufacture and sale of the 
lines of apparatus and supplies hereto- 
fore exploited by the Sprague Electric 
Company will be continued by the 
Sprague Electric Works of General 
Electric Company under the same or- 
ganization, with D. C. Durland in re- 
sponsible charge as general manager. 
All correspondence should be sent to 
the Sprague Electric Works at the 
same address as in the past. Bills and 
statements will be rendered from the 
Sprague Electric Works, 527 West 
Thirty-fourth Street, New York, N. Y., 
to whom all remittances should be 
made. The offices at this address will 
be continued as heretofore, as also the 
branch offices in many eities. 

——_—_——_——_+-¢___—_- 


Starter for Electric Motors. 


A starter for electric motors has re- 
cently been put on the market in which 
each element is a little boxful of gran- 
ular graphite under a certain degree of 
compression. The thermal capacity is 
considerable, and a high starting tem- 
perature alone could not make a break 
in the circuit. That does not end the 
possibilities of a graphite powder that 
has a certain degree of compression 
and a steady temperature coefficient. 

Arranged in a series of self-con- 
tained cells of light, springy metal, 
each slightly compressible, it makes a 
resistance that can be minutely grad- 
uated by altering the compression on 
the pile. Arranged in this way with 
a compress a screw and a small hand 
wheel the principle has been applied 
to field regulators. 

——— e 


Electric Safety Lamps for Miners. 

An article on this subject in a recent 
issue of Electrical Engineering points 
out the numerous advantages of electric 
safetv lamps for use in mines over the 
long standard Davy safety lamp em- 
ploying oil. The prediction is made 
that the electric lamps will in six or 
seven years have entirely replaced oil. 
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O-B Thermo-Bonding Process. 

The O-B thermo-bonding process 1s 
a simple, economical, rapid and effective 
method by which the terminals of stand- 
ard O-B all-wire compressed terminal 
rail bonds can be soldered to the rails 
after being compressed by the O-B com- 
pressor in the ordinary way, thus com- 
bining the great permanent conductivity 
afforded by soldering both head and stud 
of the terminal with the well-known me- 
chanical strength and positive applica- 
tion obtained by compression. 

The extra tool equipment and mate- 
rials required are simple and low in cost. 
The entire operation can be performed 
by one man in a very few minutes and 
it has been found possible to apply bonds 
by this process on roads having a two- 
minute headway without delaying the 
traffic. 

The process consists of heating the 
bond terminal, after compression, and 
the adjacent web of the rail practically 
instantaneously, independent of cold or 
windy weather conditions, by a chemical 
reaction. The heat produced is so con- 
centrated that while the terminal and the 
adjacent web are quickly brought to a 
soldering heat the ball of the rail re- 


FIG. 1.—READY FOR IGNITION. 


mains so cool that the hand can be laid 
upon it while the soldering is being done 
so that no injury to the rail or to the 
body of the bond can possibly result. 
The solder enters at ‘‘C’’, Fig. 4, under 
the shoulder ‘‘B’’ of the terminal and 
firmly unites the entire shoulder ‘‘B’’ 
to the web of the rail, forming a fillet 
at ‘‘C’’ and thus positively sealing the 
joint against the entrance of moisture 
between the head of the bond and the 
web of the rail and uniting the com- 
pressed portions of the terminal to the 
annular walls of the hole in the rail. 
The result is a greatly increased per- 
manent contact area (B) and the posi- 
tive sealing of the entire joint against 
moisture and corrosion so that the initial 
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high conductivity thus obtained will be 
maintained without depreciating for an 
extremely long period of time under 


service conditions. 
This process, which is equally effect- 


FIG. 4.—SECTIONAL VIEW. 


ive for both new bonding and rebonding 
work, is patented by the Ohio Brass 
Company, Mansfield, O. 
eo 
Feval Enamel Insulated Wire. 

Numerous desirable characteristics 
are embodied in the wire products of 
Feval Enamel Insulated Wire Com- 
pany, of 122 North Curtis Street, Chi- 
cago, manufacturers of enamel insu- 
lated magnet wire, coils and coil wind- 
ings of every description. 


FIG. 2.—DURING REACTION, 


It is claimed for the Feval enamel 
insulation that it has higher dielectric 
strength than silk or cotton insula- 
tion, will withstand more heat without 
deterioration and is imprevious - to 
chemical action and moisture. It oc- 
cupies less space than silk insulation, 
therefore its use means saving of space 
in the apparatus in which it is em- 
ployed. The company states that the 
weight of its enamel insulating being 
much less than fabrie insulation, an 
average gain of approximately twenty 
per cent in length per pound results 
from its use. 

These facts are brought out in a test 
of Feval enamel by the Armour Insti- 
tute of Technology (Chicago). 
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AN EFFICIENT GAS-ENGINE IN. 
STALLATION. 


BY W. G. SHROM. 


In the great advance which has been 
made in all lines of engineering during 
the last decade and the increased ef- 
ficiency that has been attained with all 
types of prime movers, one of the most 
important considerations has been the 
elimination of waste. One of the ways 
in which this has been accomplished in 
the power house has been to prevent the 
loss of heat from boilers, piping and cyl- 
inders. In refrigerating establishments 
the reverse operation, or the prevention 
of the ingress of heat, has been the main 
object in view. This has been accom- 
plished by covering pipes, and building 
cold-storage rooms with walls of suita- 
ble material. Cork has been found to be 
the best suited for this purpose by the 
Armstrong Cork Company, whose plante 
are located at Camden, N. J., and Beaver 
Falls, Pa. The aim of this article is to 
tell of the improvements made in the 
latter plant. 

The Beaver Falls plant of the Arm- 
strong Cork Company covers about 


FIG. 3.-APPLYNG THE SOLDER. 


twelve acres. The machines for the most 
part are driven by belt from line shafts, 
which in turn are driven by motors or 
small gas engines. There are eight of 
these small engines varying in size from 
75 to 100 horsepower each. There are 
about fifty motors varying from 10 to 30 
horsepower each. The eight gas engines 
drive the machines which operate con- 
tinuously, and the motors are more 
especially used to drive the machines 
which operate intermittently, some mo- 
tors being belted direct to the machines 
and others to line shafts. Current is 
delivered to them through a 200-volt 
feeder system which radiates from the 
power house. The switchboard in it- 
self is an index of the growth of this 
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plant. The one feeder panel installed a 
number of years ago contained six feeder 
switches, each of the six feeder lines run- 
ning to a single motor or a very small 
group of motors, having a maximum ¢a- 
pacity of 200 amperes. A new feeder 
panel has recently been added to the 
switchboard, this panel having mounted 
on it four 800-ampere switches and two 
600-ampere switches, and each of these 
controls not a single motor, but the sup- 
ply to a distribution board in one of the 
various buildings. In addition to the 
six feeder switches the new panel con- 
tains a recording wattmeter. Formerly 
power was supplied for both lights and 
motors by two direct-connected steam 
units, one having a capacity of 75 kilo- 
watts and the other 125 kilowatts. Both 
these engines are four-valve high-speed 
machines. These were supplied with 
steam from an adjoining boiler room. 

The building for the power house was 
erected a number of years ago. The 
foundations are of concrete and the walls 
of yellow brick, making a very attractive 
structure. A yellow-brick wall separates 
the engine room from the boiler room, 
each of these being approximately 50 
feet long and 40 feet wide, the building 
itself being approximately 80 feet long 
and 50 feet wide. The boiler room con- 
tains one 500-horsepower and one 300- 
horsepower Babcock & Wilcox water- 
tube boiler, these being built for 160 
pounds working pressure and supplied 
with chain-grate mechanical stokers. The 
boiler room also contains steam pumps 
for fire protection and direct-acting 
boiler-feed pumps and a feed-water 
heater. 

It is extremely interesting to note that 
this steam plant has been displaced by a 
gas-engine unit recently installed and 
now serves as an auxiliary plant, the 
smaller unit being still used for furnish- 
ing power at night when the load does 
not exceed about 60 kilowatts. This is 
especially noteworthy in view of the fact 
that it is necessary to maintain a steam 
pressure of 125 pounds on the boilers 365 
days in the year. It would seem that 
under the conditions existing, a steam 
plant was the logical plant to be used, 
especially as coal can be secured very 
cheaply in this territory. In spite of all 
these favorable conditions the Armstrong 
Cork Company found it to its financial 
advantage to install a gas engine which 
operates from 7 a. m. to 6 p. m. This 
has the same capacity as the two steam 
units which now stand idle during the 


day. 


The new unit consists of a single tan- 
dem double-acting gas engine direct-con- 
nected to a 200-kilowatt, direct-current 
generator and was furnished by Allis- 
Chalmers Company. Natural gas, hav- 
ing a heating value of about 900 British 
thermal units per cubic foot, is used as 
fuel. The cylinders, which are 18 by 
24 inches, are cast of tough fibrous iron 
especially adapted to taking up the se- 
vere shocks experienced in gas-engine op- 
eration. The outer wall carries the me- 
chanical stresses, while the inner one is 
subjected only to the working pressure 
of the gas. Each cylinder is provided 


with a liner of a special grade of very 


hard, fine-grained iron chosen particu- 
larly for its wearing qualities. This liner 
is secured in the cylinder by an in- 
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The pistons are each made in one 
piece of extremely tough cast iron. Each 
piston is fastened to its rod by being 
forced against a shoulder by a counter- 
sunk-nut threaded on the rod. This 
leaves a smooth face exposed and does 
not present any sharp edges to cause 
back-firing or pre-ignition. The piston 
rod of the engine is made in two sections 
corresponding to the two cylinders, and 
is coupled at the intermediate cross- 
head. This is to facilitate removal when 
necessary. The rod is bored hollow to 
provide for the circulation of cooling 
water through the rod and pistons. 

Mechanically operated igniters are 
employed, which are supplied with cur- 
rent from a storage battery when start- 
ing and from a small generator on the 


INTERIOR OF POWER HOUSE SHOWING GAS ENGINE IN FOREGROUND. 


genious construction consisting of a 
tongue-and-groove fit at its middle and a 
shrink fit over the rest of the surface. 
The forward cylinder is bolted to the 
main frame, which is of extremely mas- 
sive construction, so designed as to ab- 
sorb the shocks to the best advantage. 
The two cylinders are held rigidly in 
place by a heavy tie piece, which also 
carries the weight of the crosshead. At 
the rear of the second cylinder is a tail- 
piece which carries the tail-rod slide. 

The valves, both inlet and discharge, 
are of the poppet type and the entire 
mechanism of each valve is carried in an 
independent cage. Four valves are pro- 
vided for each cylinder, two inlet at the 
top and two exhaust at the bottom. The 
admission valves are of the stratification 
type with separate control of air and gas. 
The auxiliary gas valve opens after and 
closes before the air valve, thus prevent- 
ing the accumulation of an explosive 
mixture in the inlet chamber. With nat- 
ural gas a practically constant mixture 
is provided for all loads. 


engine during regular operation. Each 
end of each cylinder is fitted with two 
independent igniters arranged to oper- 
ate simultaneously, thus insuring an ex- 
plosion. The action of all the igniters 
can be simultaneously retarded or ad- 
vanced by a single hand-wheel. 

The air starting arrangement is quite 
interesting as the engine is regularly 
started in a very short time under an 
air pressure varying from 150 to 200 
pounds. In each end of each cylinder 
is placed an air valve which is operated 
from the regular lay shaft. On opening 
the air-pressure throttle-valve the air 
presstire automatically throws the start- 
ing gear into engagement. Similarly 
the gear is disengaged when the throt- 
tle valve is closed. The valves admit 
air to the cylinders at a pressure Cor- 
responding to the working pressure for 
that position and this causes the enginé 
to operate on its regular cyele. 

The accompanying illustration shows 
the interior of the power house, with 
the gas engine in operation. 
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June 3, 1911 


COMMISSION NEWS FROM NEW YORE. 
(Special Correspondence.) l 


A hearing, before the Public Service Commission, First Dis- 
trict, began on June 1 to inquire whether the Edison Electric Illu- 
minating Company of Brooklyn receives a greater compensation 
for electricity or service from certain favored parties than it does 
from others. Inquiry will also be made as to whether the company 
has charged a different rate of compensation for service than the 
rates and charges applicable to such service as specified in its 
schedules filed with the Public Service Commission and posted and 
in effect at the time. This action was taken following the receipt 
of complaint from certain consumers in Brooklyn that the company 
was giving better rates to certain consumers than to others. 

The Public Service Commission, Second District, has authorized 
the Northern Wayne Electric Light & Power Company to purchase 
the franchises, works and system of the Wolcott Electric Light & 
Power Company in the village of Wolcott at $33,000. 

The company is also authorized to begin and complete the con- 
struction of a pole line and equipment for the transmission of elec- 
tricity from the substation of the Rochester & Sodus Bay Railway 
Company at Sodus, in the village of Wolcott and through the towns 
of Rose, Huron and Wolcott to the village of Red Creek, and from 
the village of North Rose to Rose. It may also construct secondary 
distribution systems in the villages of North Rose, Rose and Red 
Creek, all in the county of Wayne. 

The company is also authorized to issue its capital stock to the 
par value of $75,000, the proceeds to be applied for the purchase of 
the Wolcott plant and the necessary construction of the lines author- 


ized under its various franchises. 
The Red Hook Light, Heat & Power Company and the Albany 


Southern Railroad Company were heard on Monday on applica- 
tions for authority which will allow them to exercise franchises 
in Greenport, Columbia County. 

The Red Hook Company seeks the assignment of a franchise 
which the town granted June 4, 1907, to Jonathan T. Rider. This 
franchise has not been exercised by said Rider and the Red Hook 
Company, which has a distributing plant at Red Hook, Dutchess 
County, and now serves Red Hook, Germantown, Livingston and 
Clermont with electricity, asks authority of the Commission to 


enter Greenport. 
For some time past the Albany Southern Railroad Company has 


been furnishing electric current for light, heat and power purposes 
to residents of various towns along its railroad between Albany 
and Hudson. The franchise which it seeks to exercise was granted 
by the town board of Greenport on May 20, 1911. The terms of 
both franchises are practically identical in that they grant authority 
to the holders to erect necessary poles, and lay pipes or other fix- 
tures for the conveying of electricity for public and private use 


for compensation. 
The Red Hook Company also asks authority to exercise a fran- 


chise granted to Jonathan T. Rider by the town of Claverack, 
Columbia County, for necessary construction for the furnishing of 
electricity for light, heat and power in that town. 

The Red Hook Company is also seeking to enter the territory 
of the Albany Southern Railroad Company in the city of Hudson 
and now has an application before the Hudson Common Council 


for a franchise to furnish electricity. 


COMMISSION NEWS FROM WISCONSIN. 


(Spectal Correspondence.) 

The Commission is now receiving replies to the circular letter 
recently sent out to all the utilities in the state calling for a com- 
plete description of the accounting methods of each utility. The 
letter calls for forms to be submitted by each company showing 
the accounts kept and the manner in which the payroll and supply 
accounts are distributed. The information acquired by these letters 
is to be supplemented by personal inspection of the books of the 
utilities where such inspection appears to be necessary. The pub- 
lic-utility law requires that all utilities shall follow the classification 
of accounts prescribed by the Commission and the purpose of the 
circular letter is largely to check up the general observance of the 
law in these particulars. 

The Janesville Traction Company has been empowered to issue 
1,250 shares of common stock, of the par value of $100 each, and 
$50,000 of the par value of five-per-cent, thirty-year, first-mortgage 
bonds. The bonds are to be issued in denominations of $1,000 each. 
The total bond issue is to be in accordance with the terms of a 
mortgage or deed of trust executed by the company to the Banker’s 
Trust Company of New York, as trustees. The stocks and bonds 
are to be issued for the purpose of taking over and acquiring the 
property, rights, powers, privileges, and franchises which the Janes- 
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ville Street Railway Company had or was entitled to have at the 
time of the foreclosure sale which was had pursuant to a judgment 
of foreclosure and sale entered in the Circuit Court of Rock 
County on April 5, 1910. The property of the traction company, 
together with all rights and privileges, was purchased at the fore- 
closure sale by A. G. Hodenpyle, H. D. Walbridge and George E. 
Hardy, doing business under the name of Hodenpyle, Walbridge 
& Company. This company owns all of the outstanding bonds and 
350 shares of the 500 shares of stock of the Janesville Street Rail- 
way Company, and has organized the Janesville Traction Company 
for the purpose of taking over the rights and privileges of the 
former company. The total issue of stock and bonds authorized by 
the Commission is to be issued to Hodenpyle, Walbridge & Com- 
pany on the completion of the organization of the new company. 
It appeared from the petition in the above proceedings that the 
outstanding bonds of the Janesville Electric Railway Company at 
the time of the foreclosure amounted to $75,000, which with accrued 

The stock issue 


interest made a total indebtedness of $164,754. 
outstanding at the time of the foreclosure amounted to $450,000 


In addition to this there was issued by the receiver under order of 
the court receiver's certificates to the amount of $10,000 for im- 
provements. No valuation of the property was made by the Com- 
mission. 

The Baraboo Gas & Electric Company has been authorized to 
issue 1,000 shares of stock of the par value of $100 each and $98,000 
par value of bonds. The property, rights and privileges of the 
Baraboo Lighting Company were acquired by the Baraboo Gas & 
Electric Company through a foreclosure sale. The outstanding 
indebtedness of the Baraboo Lighting Company at the time of the 
foreclosure sale was $198,000; and the outstanding bonds were held 


by the incorporators of the Baraboo Gas & Electric Company. The 


City of Baraboo owns and operates a water-works plant, using 
The city has been considering the construction 


hydraulic power. 

and operation of a municipal electric plant and sought permission 
from the Legislature to go ahead with the project. The Senate re- 
fused the necessary permission in view of the established policy of 
the State to discourage competition of this nature. The newly or- 
ganized Baraboo Gas & Electric Company will reconstruct and im- 
prove its electric plant and system and will generate electricity 
with hydraulic power, doing away with its present steam plant as 


the principal source of power. 

Complaint has been made by twenty-five citizens of Lodi that 
the Lodi municipal plant is charging unreasonable and excessive 
rates for electric current for lighting purposes. The complainant 


also alleges discrimination in the application of the meter-rental 
The hearing in the above matter will probably be heard 


provision. 

in June. Informal complaint was made by the president of the Village 
Board of Park Falls that the rate charged to the village by the Park 
Falls Water, Light & Power Company for street Hghting was ex- 
cessive. The present rate is $100 per year for the first ten arc 
lamps installed and $90 per year for all lamps over ten. The 


service is from dusk to midnight. 


LIGHTING AND POWER. 
(Special Correspondence. ) 
GENTRY, ARK.—Harry V. Forest is about to construct an elec- 
P. 


tric light plant here. 
CORNELL, WIS.—Simon & Stewart have commenced the con- 
C. 


struction of a power plant. 
CROWLEY, LA.—A new switchboard was recently installed jn 


the local electric light plant. 
VILLISCA, IOWA.—A vote will soon be taken on the installa- 
P. 


tion of an electric light plant. 
BELTON, MO.—As a result of a special election, a municipal 
electric light plant will be built here. 
ANDERSON, MO.—Harry V. Forest, of Kansas City, Mo., will 
construct an electric light plant here. P. 
NEW MARKET, IOWA.—The Lee Electric Light Company, of 
Clarinda, has been given a franchise here. P. 
ALLEN, TEX.—The Allen Light & Power Company has been 
incorporated witb a capital stock of $2,000. F: 
NEWBERRY, MICH.—It is proposed to bond the village for 
$11,500 for the construction of a power plant. C. 
FAIRFIELD, IOWA.—Paul & Adams, of Centerville, Iowa, will 
install improvements in the electric light plant. C. 
MOBERLY, MO.—T. F. Fulkerson, of Trenton, Mo., has oe 
granted an electric light and power franchise here, 
DULUTH, MINN.—The Minnesota Canal & Power ara 
has plans for the development of a 600-foot fall of water. C. 
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BOONE, IOWA.—The Central Iowa Light & Power Company 
has been incorporated with a capital stock of $5,000. P. 


BOWBELLS, N. D.—The National Briquetting Company, of 
Kenmare, has applied for an electric light franchise here. P 
SHERIDAN, 
ning to supply electric light here and at Alder and Laurin. C. 
MILWAUKEE, WIS.—The Milwaukee-Western Electric Com- 
pany is planning the extension of its line to Beaver Dam, Wis. C. 
BRAHAM, MINN.—The Council] has granted a franchise to the 
Eastern Minnesota Power Company to install an electric light plant. 


VALLEJO, CAL.—The City Council has decided to call an elec- 
tion to vote upon the issuing of bonds for a municipal lighting 
plant. A. 


ALTOONA, PA.—Another section of the boulevard lighting 
- system has now been installed, and other extensions are soon to be 
made. 


MAMMOTH SPRINGS, ARK.—The Mammoth Springs Light & 
Power Company will develop additional water power at its local 
plant. P. 

DALLAS CriNTER, IOWA.—A ten-year franchise has been 
voted to the Aael Mill Company to furnish the town with electric 
power. 


FOND DU LAC, WIS.—Business men are subscribing for the 
installation of curb lights on Main Street from Division to Fourth 
Streets. 


CLARKSTON, WASH.—The Lewiston-Clarkston Improvement 
Company has applied for a fifty-year electric lighting franchise in 
this city. A. 


SIOUX CITY, IOWA.—The Council will endeavor to have the 
Service Company bring electric power from the Niobrara River to 
Sioux City. C. 


TULARE, CAL.—The Tulare County Power Company, through 
C. H. Holly, manager, has applied for an electric lighting franchise 
in this city. A. 


MANILLA, IOWA.—A franchise has been granted to the Ma- 
nilla Electric Light Company, and a plant will be constructed with 
local capital. 


LITCHFIELD, MINN.—Superintendent Aveldson will shortly 
commence the extension of the electric light system to the south 
side of Ripley. C. 


LIBBY, MONT.—The Libby Water Works, Electric Light & 
Power Company will commence the immediate installation of an 
electric light plant. C. 


WEBSTER CITY, IOWA.—Bonds have been voted for the con- 
struction of a municipal electric light and power plant at an esti- 
mated cost of $50,000. 


ROCKVILLE CENTRE, N. Y.—This village will expend $11, 000 
on the improvement oi its electric lighting system. Bonds have 
been voted for this purpose. 


CHAMBERLAIN, S. D.—A company has been organized by 
local capitalists with a capital of $50,000 to install an electric light 
system. J. H. Kennedy is secretary. C. 


FAYETTEVILLE, ARK.—The Fayetteville Electric Light & 
Power Company announces that it will expend $20,000 in enlarging 
and making improvements to its plant. 


HOAG, NEB.—Dr. C. B. Fall and others are planning the con- 
struction of a dam on the Blue River to develop 500 horsepower 
to supply electric light to Beatrice and other towns. C. 


WINDSOR, ONT.—The Sandwich, Windsor & Amherstburg 
Railway has proposed to the City Council to supply current for 
street lighting at $35 per horsepower per annum. 


IRON MOUNTAIN, MICH.—The Peninsula Power Company has 
been organized to construct a dam for the development of 7,000 to 
8,000 horsepower from Twin Falls to Menominee. C. 


OGDEN, UTAH.—Active operations recently were started on 
the construction of the transmission line of the Merchants’ Light 
& Power Company, which will light the streets of this place. 


SAN BERNARDINO, CAL.—The Pacific Light & Power Com- 
pany was awarded the contract for putting in the new city elec- 
tric light system. Magnetite arcs will be used for street lighting. 


WESTERLY, R. 1—The Westerly Light & Power Company 
has commenced work on extensions which are to run to Pleasant 
View. A number of cottages at Pleasant View have already been 
wired. 

DOW NINGTON, PA.—The Chester Valley Electric Light, Heat 
& Power Company has purchased a tract of land on Brandywine 
Creek and will erect a power house there. The cost will be about 
$75,000. 

SPRINGFIELD, MO.—It is reported that W. A. Bixby, general 
manager of the Springfield Traction and Springfield Gas & Electric 
Companies, has been authorized to spend $300,000 for improving the 
systems. 

EAST BUTLER, PA.—Additions are to be made to the plant 
of the Pittsbure-Hickson Company here, which will probably be 
completed by July 1. New boilers and a new generator will be 
installed. 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


MONT.—The Madison Power Company is plan- 
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MOTLEY, MINN.—Clem Thompson, representing the St. Paul 
and Brainerd capitalists, will erect a power dam on the Crow Wing 


River to supply light and power to the towns springing up in the 
Cuyuna range. C. 


GREENEVILLE, TENN.—A vote will be taken on June 5 on the 
proposition of issuing $65,000 in bonds for the purpose of building 
an electric light and water plant. Power may be obtained from 
the Chuckey River. 


FT. WORTH, TEX.—Ground has been broken for the $1,000,000 
power plant which is to be built by J. R. Nutt and associates, of 
Cleveland, O. The plant is to have a capacity of 11,000 kilowatts 
and is to be hydraulically operated. 


MISHICOT, WIS.—Ira Beyer and Peter Rowlier are negotiat- 
ing with the Acker Electric Company, Sheboygan, Wis., for the 
installation of an electric light and water plant, power to be secured 
from a dam in the Mishicot River. 


PASADENA, CAL.—Bids will be received by the city derk: up 
to June 6 for furnishing the city with a turbo-generator unit, an 
exciter, Tirrill regulator, etc., together with condenser pumps and 
auxiliaries of 1,500 to 1,650- kilowatt capacity. 


BOISE, IDAHO.—The Indian Cove Reclamation Company ias 
been incorporated to generate and distribute electric power. The 
concern is capitalized at $100,000 and was incorporated by T. S. 
Risser, T. C. Coffin and E. L. Hice, all of Boise. 


LONG BEACH, CAL.—The Municipal Water Commission has 
secured estimates showing that it will cost $900,000 to buy out and 
connect the two private plants now in operation in the city, while 
it will cost $1,400,000 to build a suitable new plant. A. 


DENVER, PA.—D. S. Martin is organizing a concern to be 
known as the Denver Electric Light & Power Company to furnish 
light for this borough. The officers are: President, J. W. Moore; 
vice-president, Robert Immel; secretary, Oscar Witter. 


ATLANTIC CITY, N. J.—The plant of the Atlantic City Elec 
tric Company recently built on the Thoroughfare, will probably be 
put in operation early this month. Cables have been run direct 
to the Steel Pier and the plant will illuminate the entire structure. 


COULEE CITY, WASH.—The City Council has granted to the 
Pacific Power & Light Company a franchise for an electric light- 
ing and power distributing system in this place. The same com- 
pany has secured a franchise covering the roads and highways of 
Benton County. A. 


MONTREAL, CAN.—The Canadian Light & Power Company 
has purchased the Central Light, Heat & Power Company of Mon- 
treal, at $500,000. The latter company will give to the Canadian 
Light & Power Company means to distribute its power in the 
city of Montreal. 


MEDFORD, ORE.—The Klamath Power Company has now se- 
cured franchises covering the public highways of Josephine and 
Jackson Counties in southern Oregon and will extend its lines to 
cover the territory between here and Grant’s Pass, a distance of 
about thirty miles. 


CHAMBERLAIN, S. D.—A company has been incorporated to 
install a new electric lighting system here. The new company is 
capitalized at $50,000, and the officers are: W. Haa Irens, presi- 
dent: George McDonald, vice-president: J. H. Kennedy, secretary, 
Arthur Olson, treasurer. + 


EBENSBURG, PA.—It is reported that the Utilities Corporation 
of New Jersey expects to extend its system to Cambria and In- 
diana Counties. The company owns the Penn Central Light & 
Power Company, of Altoona, and recently purchased the system 
of the Hallidaysburg Electric Light Company. 


RIVERHEAD, L. I—The new electrical plant installed at the 
new jail has been formally turned over to the county and has 
been accepted. It is now providing light for the entire collection 
of county buildings here. The plant includes a high-speed engine, 
a dynamo, switchboard and a storage battery plant. 


GARDNER, MASS.—The Gardner Electric Light Company has 
started preliminary work stringing wires to Westminster, Hub 
bardston and Barre, where the company has accepted contracts 
for municipal lighting. It is probable that the work will be com- 
pleted and current supplied to these towns by fall. 


COOPERSBURG. PA.—The Coopersburg Light, Heat & Power 
Company was recently organized with a capital stock of $5,000. 
Officers are as follows: President, C. H. Stoneback; Secretary, W. 
R. Jordan, and Treasurer, Robert D. Barron, and three other direct- 
ors, C. F. Newcomer, Milton Jordan and Ray A. Young. 


MARSHALL, MICH.—It is reported that the Commonwealth 
Power Company has offered W. W. Cleveland, of Marengo, $12,000 
for his mill and site on the Kalamazoo River. It is said that the 
company proposes to build a big power dam across the Kalamazoo 
River similar to the ones at Ceresco, Plainwell and Allegan. 


LOS ANGELES, CAL.—The Southern California Edison Com- 
pany has filed application with the United States Engineering 
Offices at Los Angeles for permission to erect a transmission line 
across Cerritos slough west of Long Beach harbor. The application 
states that the company proposes to maintain the transmission line 
on towers at least 140 feet above water. A. 


PORTLAND, ORE.—The Mt. Hood Railway & Power Company 
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began turning the machinery in its new steam electric power plant 
on the peninsula and will soon distribute electric current. The 
plant will generate 4,000 horsepower. This plant will replace the 
power heretofore secured from the power plant of the Monarch 


Lumber Company, the use of this plant having reverted to the lum- 


ber company. 
SAN FRANCISCO, CAL.—Further particulars concerning the 


contract of the Pacific Gas & Electric Company to supply current 
to the Spring Valley Water Company show that about 1,000 horse- 
power is to be supplied for general construction purposes at the 
Calaveras dam and about 1,500 horsepower for traction purposes. 
It is understood that an electric traction line eight miles long will 
be built to carry materials to the dam site. 

VERDI, NEV.—The Truckee River General Electric Company 
is now planning to have its plant at this place in working order 
by September 1. Water will be taken from the Truckee River at 
this place and carried through a ditch thirty-six feet wide to a 
point two miles below town. There will be a penstock 2,100 feet 
long. the water being dropped eighty-five feet to the turbines. The 
plant will consist of one generator which will develop about 3,200 


horsepower. 
GREENVILLE, CAL.—The Indian Valley Light & Power Com- 


pany, which recently increased its capital stock to $500,000, has 
secured the S. P. Dunn water rights on the Feather River near 
Seneca in Plumas County, Cal., and will enlarge its plant at once. 
It is estimated that the water rights secured will allow of the gen- 
eration of 25,000 horsepower. Plans for a power house and sur- 
veys for a ditch and transmission line are now under way. Hein- 
rich Homberger is consulting engineer for the company. A. 
INDEPENDENCE, KAN.—The Kansas Gas & Electric Com- 
pany has acquired all the property and franchises of the Inde- 
pendence Electric Company, Independence, Kan. The Kansas Gas 
& Electric Company was incorporated in 1909 to acquire by con- 
solidation the United Gas Company, Edison Light & Power Com- 
pany, Gas & Electrical Appliance Company of Wichita, Kan., and 
the Home Light, Heat & Power Company of Pittsburg and Fron- 
tenac, Kan. The company is controlled by the American Power & 


Light Company. 
HUMBOLDT, IOWA.—The Northern Iowa Power Company, 


which is now working on the building of a big cement dam across 
the Des Moines River here and which, with a new steel and ce- 
ment power house and other improvements, will expend some 
$80,000 here, has completed arrangements for a similar work at 
Ft. Dodge. The expenditure there is expected to reach about $200,- 
000 and a water-power plant, ranging from 1,000 to 4,000 horse- 
power, according to the stage of the river, will be built. The plant 
here will be connected to the one at Ft. Dodge. 

RICHMOND, VA.—The Appalachian Power Company, of Rich- 
mond, has been chartered with an authorized capital of $25,000,000. 
The promoters are New York City and Chicago capitalists. The 
Operations of the company wili be confined to the counties of 
southwest Virginia, with rights to enter any city. The towns of 
Pocahontas, Graham, Bluefield, Princeton and Bramwell are among 
those which will be touched by the lines of the company. Robert 
E. Scott, of this city, is one of the directors of the new company, 
the officers of which are: H. M. Byllesby, president, Chicago: 
C. M. Wells, vice-president, New York: Elmer Dover, secretary, 


Chicago, and R. J. Graff, treasurer, Chicago. 


ELECTRIC RAILWAYS. 
(Special Correspondence.) 
CALGARY, ALTA.—The Alberta Electric Railway Company will 
rush the construction of seventy-nine miles of road to Banff. C. 
ESCANABA, MICH.—The Escanaba Traction Company will 
issue bonds for $250,000 for the establishment of new enterprises. 


HOULTON, ME.-—A new electric road will be puilt this year 
between Woodlawn and New Sweden. It may later be extended to 


Caribou. 

IOWA CITY, IOWA.—Stock to the amount of $100,000 has been 

purchased for the construction of the Iowa City-Davenport Inter- 
C 


urban Company’s line. 
CLEBURNE, TEX.—The street car line is soon to be extended 
through Bellevue addition. The line will then operate between 


the city and Lovelady’s Park. 
WATERLOO, IOWA.—A survey is being made for the con- 
struction of a second interurban line to Eagle Center, passing 
C. 


through Geneseo, Traer and Crystal. 
TURLOCK, CAL.—The Tidewater & Southern Railroad Com- 
pany has applied for a franchise for an electric railway through this 
city. The same company has a similar application pending in 
Modesto, Cal. A. 
BAKERSFIELD, CAL.—The Bakersfield & Kern Electric Rail- 


way Company has been incorporated here with a capital stock of 
H. A. Blodgett, E. T. Whorff 


$250,000 by C. R. Eager, S. B. Cushing, z 


and C. N. Beal. 

NAPA, CAL.—Superintendent M. McIntyre of the San Fran- 
cisco & Napa Valley Electric Railway announces that the steel has 
been ordered and that the company's extension to Calistoga Ne 


be built at once. 
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SIOUX CITY, IOWA.—The South Dakota Interurban Railway 


Company will shortly commence the construction of an electric 
railway to Chamberlain, via the Bijou Hills. W. E. Miller, of Acad- 
emy, S. D., is interested. C. 

- HUTCHINSON, KAN.—A company has been organized to build 
an electric line from Meade south through Miles, Kan., and Hatten, 
Okla., to Beaver, Okla. The road will be about forty miles in length. 
F. Corp, of Hutchinson, is promoting the project. 

CLEVELAND, O.—Limited interurban service is to be estab- 
lished between Cleveland and Detroit, according to plans of the 
Lake Shore Electric Company and the Detroit United Railways 
Company. The trip will take little more than six hours. 

- ST. PAUL, MINN.—The Interurban Construction Company will 
build a line from Hastings to Cannon Falls and Pine Island, ending 
the road at Rochester. The new line will shorten the running 
time between Rochester and St. Paul by about one hour. 

FAIRMONT, W. VA.—The Grafton, Fairmont & Clarksburg 
Traction Company plans to construct thirty miles of track, run- 
ning from Fetterton to Bridgeport, by way of Boothsville, thence 
to Fairmont. The sale of the stock, and the purchase of a right 
of way have been authorized. 

GRAND RAPIDS, WIS.—The Chicago & Wisconsin Valley 
Railway Company is planning to connect Rothschild, which is a 
few miles south of Wausau, with the Grand Rapids electric line, 
which runs from that city along the west bank of the river to 
Nekoosa, a distance of seven miles. 

CHICAGO, ILL.—The Chicago & Joliet Railroad Company filed 
articles of incorporation with a capital of $5,000. The offices are to 
be in Chicago. The object is to build a line from Chicago to Joliet. 
The incorporators are J. R. Blackhall, Joliet; H. K. Crafts, George 
M. Stevens, William B. Stevens and Clayton E. Crafts, Chicago. The 
construction of the road will not be begun at once. 

HASTINGS, MINN.—The Interurban Construction Company 
was recently organized with a capital of $100,000. The incorpora- 
tors are: A. T. Stebbins of Rochester, Senator Albert Schaller of 
Hastings, and Edward Feldhauser of St. Paul. The company is 
authorized to build street railways and operate telegraph and tele- 
Phone lines. Jt has been formed to construct an electric railway 
line from the twin cities to Lake City. 

DENVER, COLO.—The Colorado Interurban Railway Company 
has incorporated with a capital of $6,000,000. It will operate in 
Denver, Boulder, Jefferson, Adams, Larimer and Weld counties 
and is planned to connect Ault, Pierce, Eaton, Greeley, Fort Lupton, 
Firestone, Longmont, Idaho Creek, Fort Collins and other points. 
The incorporators are: Edward E. Armour, Dewert E. Young, Charles 
H. Pierce, Ek. V. Reaser, Irving Hale, James Leonard, James W. 
Owen, A. H. Williams, W. H. Davis, S. F. Eaton, O. S. Storrs, Emil 


J. Reithmann and C. N. Guyer. 


TELEPHONE AND TELEGRAPH. 


(Specta! Correspondence.) 

CHARLES CITY, IOWA.—C. B. Way, of Mason City, is prepar- 
ing to rebuild the entire telephone system. C. 

SURPRISE, NEB.—The Council has granted a franchise to the 
Aitkin-Deerwood Telephone Company to install a plant. C. 

GLENDALE, IOWA.—The Glendale Telephone Company, cap- 
ital $2,500, has been incorporated. John S. Wilson is secretary. C. 

DES MOINES, IOWA.—The Iowa Telephone Company is plan- 
ning the expenditure of thousands of dollars in improving its serv- 
ice in the state. C. 

PLEASANTVILLE, IOWA.—The Knoxville Electric Company 
is planning extensive improvements of the local system, including 
the construction of the exchange. C. 

BAGLEY, MINN.—The Clover Telephone Company has been 
incorporated with a capital of $25.000. The incorporators are C. R. 
Bailey, Oscar Barness and M. J. Kolb. 

TILTON, N. H.—The Canterbury & Boston Telephone Com- 
pany, which is affiliated with the Citizens Telephone Company, is 
building new lines to Penacook and London. 

MACON, GA.—A charter has been asked for the Dry Branch 
Telephone Company, which proposes to establish an independent 
telephone system throughout Twiggs County. 

WALWORTH, WIS.—The Walworth Telephone Company was 
recently incorporated with a capital of $25,000. The incorporators 
are E. A. Walters, C. M. Maxon and F. E. Lawon. 

WHEELING, W. VA.—The West Virginia Telephone Company 
will issue receiver’s certificates to the amount of $15,000, of which 
$10,000 is to be used in making repairs and extensions. 

LAKE MILLS, IOWA.—The Center Telephone Company was 
recently incorporated with a capital of $5,000 by M. T. Peterson, R. 
J. Jensen, A. A. Fruiten, P. L. Dahlen and T. N. Truile. 

TOPPENISH, WASH.—Since the installation of the new ex- 
change here the service of the Yakima Valley Telephone Company 
has improved, and the number of subscribers materially increased. 

VAN BUREN, ARK.—The North Arkansas Telephone Company 
has been extending its lines to this city from Fayetteville. The 
Southwestern Telephone & Telegraph Company is to connect with 


the North Arkansas Company. 
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ELECTRICAL SECURITIES. 


The recent action of the directors of the Republic Iron & Steel 
Company of announcing a determination to pursue a more ag- 
gressive sales policy, has had the effect at least of attracting the 
attention of the financial world. Although the prices of some secur- 
ities have fallen somewhat, many others show suustantial advances. 
Tne General Electric stock is noticeable as having advanced 4%, 
Westinghouse 3%, and Western Union Telegraph 4%. 

Gross receipts of Brooklyn Rapid Transit have been showing 
large gains under the stimulus of the ideal trolley-riding condi- 
tions. For the first three weeks of May gross had been gaining at 
the rate of $5,000 daily, or $150,000 for the month. 

Chicago Telephone Company next fall will issue about $5,000,- 
000 more first mortgage five-per-cent bonds, this being the com- 
pany’s first financing since present outstanding $5,000,000 bonds 
were marketed early in 1909. The mortgage provides that balance 
of authorized $5,000,000 may be issued at rate not exceeding $5,- 

000,000 annually and never above fifty per cent of total assets. 
President Sunny says: “Chicago Telephone bonds to be issued 
are for new construction in Chicago and the ten counties covered 
by our operations. The extension is not extraordinary but in line 
with our regular growth of 38,000 telephones, which will equal this 
year. Gross revenues show steady growth, but larger payrolls and 
other operating expenses absorb full proportion, leaving the net 
about the same as last year.” 

The Chicago Elevated Railways, the new company which is to 
take over the different elevated roads in Chicago, will issue $25,- 
000,000 common stock. This will make the capitalization of the 
new company $71,000,000, consisting of $16,000,000 preferred stock 
and $30,000,000 three-year five-per-cent notes, in addition to the 
proposed issue of $25,000,000 common stock. This will be a ma- 
terial reduction from the aggregate capitalization now outstanding 
of the different roads. 


DIVIDENDS. 


Chicago City Railways: regular quarterly dividend of two and 
one-half per cent, payable June 30 to stock of record June 13. 

Mackay Companies; regular quarterly dividends of one per cent 
on the preferred and one and one-fourth per cent on the common, 
payable July 1 to stock of record June 10. 

Muskogee Gas & Electric Company; preferred dividend of one 
and three-fourths per cent, payable June 15. 

Norfolk Railway & Light Company; semi-annual dividend of 
two and one-half per cent, payable June 8. 

Oklahoma Gas & Electric Company; quarterly dividend of two 
per cent, payable June 15. 

San Diego Consolidated Gas & Electric Company; common quar- 
terly dividend of one and three-fourths per cent, payable June 15. 

Westinghouse Electric & Manufacturing Company; preferred 
quarterly dividend of one and three-fourths per cent, payable 
July 15. ' 


CLOSING BID PRICES FOR ELECTRICAL SECURITIES IN THE LEADING EX- 
CHANGES AS COMPARED WITH THE PREVIOUS WEEK. 


NEW YORK. May 29. May 22. 
Allis-Chalmers COMMON ........c cece rece reer tee eee eeeeeeees 8% 8 
Allis-Chalmers preferred .......-. cece eveeeceeees A ree ware 30% 30 
Amalgamated Copper .......c cece ccc e cece eee teen ec eneteaeees 67 67% 
American Tel. and Cable........... ccc cece cee cece tee eet neeee 81 *82 
American Tel. & Teli... ccc cece cece tect ee teen een ere teneee 148 148% 
Brooklyn Rapid Transit ..........c cece rece eens eer en eee rencee 79 80% 
General Blectric ... cc ec tte eee tet ete ee tenet ee nnee 164% 159% 
Interborough-Metropolitan COMMON ........ cece cere eect eeee 18% 18% 
Interborough-Metropolitan preferred .........:secere eens eens 52 62 
Kings County Electric ....... ccc cece cece eee eee e eee eceenee 129 129 
Mackay Companies (Postal Telegraph and Cables) common.. 89% 91% 
Mackay Companies (Postal Telegraph and Cables) preferred 75 76% 
Manhattan Elevated ...... ccc ccc reece tweeter e eee ne eens 136 135 
Metropolitan Street Railway ........ cece eee e renee cree eceee 18 %18 
New York & New Jersey Telephone............0. cece eeeeees 103 103 
Pacific Tél, & Télocc ssi ise iinwde sees bee eee ed CAR CHES 50% 49% 
U. S. Steel COMMON  wikoe bic teh hee ok eee wee hie we eae eae 77 80 
U. S. Steel preferred ... 0... . ccc cece ee eee eee e seen eecee 119 119% 
Western Union .......ssesssesessssresosesoessoseseeereseeseso 8214 77 
Westinghouse COMMON ......... cece cece cere reer n ere eeeees TT 73% 
Westinghouse preferred .......... cc cect cece teen rere eetres 117 116% 
*Last price quoted. 
BOSTON. May 29. May 22. 
American Tel. & Tel. ww css cccsccc ccc cc cccceccrcrcsesserreres 148% 148% 
Edison Elec. Iluminating .......... ccc ccc rece e reer an ecenes 287 287 
General Electric cic ccc ccccee esse scene cence neta ceeeseesssenns 164 159% 
Massachusetts Electric common .......... cece eee ee tee eee 20% 19% 
Massachusetts Electric preferred ........... cece cee r eee venee 89% 89 
New England Telephone .......... cc cece ce cece cece e ence eeees 146 145 
Western Tel. & Tel. COMMON........ cc ccc e cece ee eee tee ee eee 19 18% 
Western Tel. & Tel. preferred... .... ccc ccc eee tee eens 94 94 
PHILADELPHIA. May 29. May 22 
American Railways 164i. eer ies Beeaiwe sede Que ie rd ee 6 43% 44 
Electric Company of America... 0... cece eee cee 12 12 
Electric Storage Battery cCOMMON......... Lc eee e ce ees 63 54 
Electric TOn peel Prelerred sco is et weed eee eee 53 54 
Philadelphia COCCI ear Sk sclera See cope oma dace 'a. 2 erase var, Grate Slew Sa 16 16 
Philadelphia Rapid Transit .......... cece cece eee ne TEn 
Philadelphia Traction ..s.-s.sesireseirersicarerersosesrirer 83 831 
CHICAGO. May 29. May 22 
Union Traction ...ssseessesssessosseesooessoseserererrsrresos 46 46% 
Chicago Railways, Series 1.......... cece cc cee ee ee ene 75 75 
Chicago Railways, Berlese etanan e ied ae tate sa e aa yrs ted 22 21% 
Chicago SUDWAV coc e cere ec cece eee cece cee eect e eee e ee ece 4% 
Chicago Telephone 2... ce ccce cece reece cee c eect cece seen eee enees 121 123 
Commonwealth Edison 2c... ce cece esse cn ceneeceescasucences 129 127 
Metropolitan Elevated Common .............. cece cece e eens 25% 23 
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PERSONAL MENTION. 


J. C. WOODSAM was recently appointed manager of the Tam- 
pa Electric Company, at Tampa, Fla., to take the place of J. A, 
Trawick, who is to take charge of the Stone & Webster interests 
at Keokuk, Iowa. 


WILLIAM G. McADOO, builder of the Hudson tunnels, was 
hurt recently while riding in an automobile near Freehold, N. J. 
The machine suddenly overturned, throwing Mr. McAdoo out and 
breaking two of his ribs. While his injuries were painful they 
were in no way serious. 


FRANK E. MARCY, who was-:formerly manager of the Salt 
Lake City office of the Allis-Chalmers Company, has been made 
manager of the branch house of the Mine & Smelting Supply Com- 
pany at Salt Lake City, Utah. 


J. M. KNAPP, of Buffalo, has been made general manager of 
the Friendship Telephone Company, the organization which recently 
took over the Onondaga Telephone Company of Syracuse, N. Y, 
and the Home Telephone Company of Utica. 


WILLIAM H. COUGHLIN has resigned his position as super- 
intendent of the Worcester Electric Light Company, Worcester, 
Mass., the resignation to take effect on July 1. Fred H. Smith suc- 
ceeds Mr. Coughlin, who will, after his resignation, be retained by 
the company for a time in an advisory capacity. 


FREDERICK E. VOEGELIN, of Boston, spent several days re 
cently in an inspection of the work of the Public Service Commis 
sion of the Second District of New York. Mr. Voegelin is a repre 
sentative of Governor Eugene N. Foss of Massachusetts, and has 
been assigned by him to the investigation of the business affairs of 
the Commonwealth, particularly the investigation of commissions 
which relate to public utilities. 


H. P. RIDGELY, formerly connected with the electrical engi- 
neering department of the Milwaukee Electric Railway & Light 
Company, recently resigned to accept a position in the electrical 
engineering department of Smith, Kerry & Chace, Toronto, Ont. 
Mr. Ridgely is a graduate of Purdue University, and after gradua: 
tion spent eight years in the testing department, power-station de- 
sign, and construction department of the General Electric Com- 
pany. He was in charge of the electrical construction and was 
later electrical superintendent of the plant of the Southern Wis 
consin Power Company at Kilbourn, Wis. 


ROBERT T. LOZIER has become connected with Messrs. 
Kountze Brothers, bankers, as engineer of the investment securi: 
ties department. Kountze Brothers occupy a prominent positlon 
in banking circles both in this country and abroad, and deal in 
high-grade securities such as town and school bonds and the bonds 
and stocks of public utility corporations that are operating on 3 
well-established basis. Mr. Lozier is one of the best-known engi- 
neers in this country, and since the early days of electrical eng 
neering and designing has been prominently connected with the 
most important organizations manufacturing electrical apparatus 
and engaged in electrical and civil engineering. Latterly he has 
been particularly enaged in expert consulting work dealing with 
the investigation and appraisal of utilities, and this department of 
the company will find a source of great strength in Mr. Loziers 
connection. 


GEORGE BELL, formerly with the Westinghouse Electric & 
Manufacturing Company, has become associated with the Duncan 
Electric Manufacturing Company, of Lafayette, Ind., as sales mat 
ager. Mr. Bell prepared for college at Mercersburg Academy, 
Mercersburg, Pa., and took the electrical engineering course ât 
Lafayette College. Upon leaving college, he entered the apprer: 
ticeship course of the Westinghouse Electric & Manufacturing 
Company, and after spending one and one-half years in their shops, 
entered the sales department, spending some time in the offices 
at East Pittsburg, and later joining the sales force in the Atlants 
office. After spending eight months there, he was transferred to 
the Cincinnati office. In the fall of 1906, Mr. Bell was sent to 
Indianapolis to build up his company’s business in Indiana, and the 
following spring opened the Indianapolis office, where he remained 
in charge until he resigned his position in October, 1910, to get 
some experience in central-station work. Mr. Bell was connected 
with the Westinghouse Company for almost ten years, and is 
well fitted for his new position. He has acquired an interest in 
the Duncan Electric Manufacturing Company. 


OBITUARY. 


JAMES RUTHERFORD GORDON, born fifty-six years ago M 
Canada, died from heart disease on May 16. At the time of his 
death he was living at Savannah, Georgia. Mr. Gordon was coh 
nected with the sales department of the Westinghouse Electric & 
Manufacturing Company for a period of twenty-five years, acting 83 
district manager for the Southeastern states with headquarters 
Atlanta for twelve years. In 1908 he resigned from the Westing: 
house Electric & Manufacturing Company’s employ and took chargé 
of the power apparatus department of the Western Electric Com 
pany in the Southern territory, acting as power-apparatus manager. 
After a year and a half with this company he resigned to take UP 
hydroelectric development work. He is survived by a wife and 800. 


cae big Gordon. The interment took place at McKeesport, Pa- 
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LEGAL NOTES. 


RATES CANNOT BE FIXED BY POPULAR VOTE OR THE 
INITIATIVE.—The charter of the city of Dallas empowers its 
Board of Commissioners to fix and regulate the charges of holders 
of public franchises after a fair hearing on the reasonableness of 
the rates. It also contains a provision for the initiative and refer- 
endum. The Supreme Court of Texas, however, does not think 
that the charter should be construed to authorize the fixing of 
telephone rates by the initiatory method. It says that in the exer- 
cise of the power to regulate and fix rates, etc., there must be a 
body which can hear evidence and decide upon tne reasonableness 
or unreasonableness of the rate or regulation, and if that cannot be 
done by the initiative—the popular vote—then the authority cannot 
be exercised in that manner.—Southwestern Telegraph & Telephone 
Company vs. City of Dallas, 134 S. W. 321. 


ELECTRICITY A “SUPPLY” FOR MINING.—An Oregon statute 
gives a lien to anyone who furnishes “supplies” for the working or 
development of any mine. In holding that this includes electricity, 
the Supreme Court of Oregon says that electricity, when employed 
to illuminate a mine, enables laborers to work therein with almost 
the same success as in daylight, thus materiaily contributing to the 
search for and the development of a mineral vein. By the use of 
copper wires electricity can be transmitted from the place where 
it is generated to the mouth of a mine in almost inaccessible moun- 
tains and ravines, and there be successfully used to operate quartz 
mills. Mines which a few years ago were almost worthless, have, 
by the employment of electricity, become very valuable, affording 
profitable employment to laborers and yielding rich returns to the 
owners. Electricity is capable of propelling machinery and of illu- 
minating mine and mill by continuous operation, and as this modern 
agent is consumed by its use, so far as susceptible of discernment, 
and supplies a very urgent need tending to the proper working and 
development of a mine, it is believed that such force is a “supply” 


within the scope of that term. 


NEW PUBLICATIONS. 


PAN AMERICAN CONFERENCE.—The proceedings of the Pan 
American Commercial Conference which was held at Washington, 
D. C., have been put in book form for distribution. The book con- 
tains a remarkable amount of information concerning Pan Ameri- 
can trade relations and will be of great use to those interested in 


foreign trade. l 
NEW YORK COMMISSION.—The annual report of the Public 
Service Commission for the First District, State of New York, for 
the year 1909, has been issued in three volumes. The first contains 
considerable discussion of the rapid-transit problem; the second 
contains the orders, opinions and report of the Commission, and 
the third contains reports of the gas, electric and railway com- 


panies, etc. : 

SAMPLING OF COAL IN THE MINE.—The first of a series 
of technical papers has been published under the above title by 
the Bureau of Mines. The plan of sampling is discussed, this plan 
being as follows: (1) Each group of mine samples submitted for 
analysis to represent fairly the commercial shipments of coal from 
the mine in which they are collected; (2) the complete history of 
each sample to be known and recorded; and (3) each sample to 
be analyzed promptly and by the best standard method. 


PROPOSALS. 


NAVY DEPARTMENT SUPPLIES.—The Bureau of Supplies 
and Accounts, Navy Department, Washington, D. C., will open bids 
on naval supplies on the dates given below. Bidders interested 
therein should make early application for copies of the schedule, 
giving the schedule numbers desired. Schedules can be obtained 
from the Navy Pay Office nearest each navy yard. Bids will be 


asked on the following supplies: 


Date of Place of Schedule 

Opening. Material. Quantity. Delivery. No. 
June 13—Cahble, paper insulated....1,980 feet ...... Philadelphia, Pa...3640 
Cable, submarine ........ 2,400 feet ...... Philadelphia, Pa...3642 
Cable sea teeta gael dnis annaa A 8,405 feet. ...... Philadelphia, Pa...3642 
Conduit, steel ...........300 feet ........ Philadelphia, Pa...3640 
Conduit, vitrified clay....Miscellaneous...Philadelphia, Pa...3640 
DO eho hve ahh oe ee ue 13,500 feet ..... Philadelphia, Pa...3642 
Supplies, electrical.......Miscellaneous... Philadelphia, Pa...3642 
Switches, oil, 2.300-volt..2 ......0..e eee Philadelphia, Pa...8642 
Transformers, §-K.W.....32 2. .cc ee eee eee Philadelphia, Pa...3640 

Wire, copper, weather- 

proof ..................3,075 pounds....Philadelphia, Pa...3642 
June 290—Sets. wireless telegraph..6 .......eeee00 Brooklyn, N. Y¥...3635 
June 27—Conductor, single ........3.000 feet ...... Puget Sd., Wash..3655 


NEW INCORPORATIONS. 

MANHATTAN, N. Y.—The Staley Elevator & Machine Company 
has been incorporated by Marcellus Staley, Judson J. Staley and 
Herman Moskowitz. The capital is $20,000. 

NASHVILLE, TENN.—The Lytle Electric Company was re- 
cently incorporated with a capital of $5,000 by P. W. Lytle, H. P. 
Woods, W. C. Tupper, W. M. Waters, and H. H. Barker. 

MANHATTAN, N. ¥.—The American Electric Water Purifying 
Machine Company has been incorporated with a capital of $500,000 
to manufacture electric water-sterilizing machinery. The incor- 
porators are H. H. Brockway, Samuel Garrison and Watson A. 


Guthrie. 
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INDUSTRIAL ITEMS. 


THE TRIUMPH ELECTRIC COMPANY, Cincinnati, O., is ad- 
vertising its alternating-current generators by means of calendar 
post cards. 

THE MORRIS IRON COMPANY, Frederick, Md., describes and 
illustrates its line of poles, posts, standards, brackets and spe 
cialties for outdoor lighting in a recent bulletin. Specifications and 
prices are given throughout. 

THE BROOKFIELD GLASS COMPANY, New York, N. Y., lists 
its line of screw glass insulators in a recent catalogue, No. 50. A 
full-sized illustration of each insulator is shown, together with a 
statement of weight and other data pertaining to it. 

JAMES G. BIDDLE, Philadelphia, Pa., has issued a small 
‘pamphlet listing the foreign and American companies from which 
he obtains scientific instruments. Among these are many such well 
known firms as Siemens & Halske, Hartman & Braun, Carl Zeiss 


and others of this class. 

G. M. GEST, New York, N. Y., is distributing folders calling at- 
tention to his emergency crews, and the rapidity with which one 
of these crews can commence the installation of underground con- 
duit systems. A map showing the cities where work has been 
done and the location of the Gest offices is included. 

AGENS & HOPPER, Newark, N. J., which was incorporated 
under the laws of New Jersey, has bought up the business formerly 
conducted by the Electric Motor & Equipment Company. The new 
company will be jobbers of lighting, power and signaling supplies. 
The president is S. H. M. Agens, and the treasurer, Roland I. 


Hopper. 

THE RAIL JOINT COMPANY, New York, N. Y., exclusive mak- 
ers of base-supporting rail joints, describes and illustrates its line 
of material in a recent publication. An interesting fact in connec- 
tion with this publication is the statement made in the preface, 
that the number of base-supporting rail joints delivered by the 
company, and in service, would more than equip a double-track rail- 
way completely encircling the globe. 

THE NORTHWESTERN ELECTRICAL EQUIPMENT COM- 
PANY, Portland, Ore., announces that it will in the future repre- 
sent the American Electric Fuse Company, Muskegon, Mich., and 
the Hygrade Incandescent Lamp Company, of Danvers, Mass. The 
company will also handle overhead material for electric railways, 
steel transmission towers and electric hammers and tools. W. H. 
Barnes is president and manager of the new firm. 

SCHUCHARDT & SCHUTTE, New York, N. Y. have issued 
a circular containing a detailed description of their new hand 
tachometer. Changes have been introduced which makes this in- 
strument a combined tachometer and cutmeter, being equally con- 
venient for indicating rotative as well as progressive speed. The 
circular will be of especial interest to those concerned with the 
perfecting of scientifc methods of shop management. 


THE ALLIS-CHALMERS COMPANY, Milwaukee, Wis., has is- 
sued a number of bulletins under the following titles: ‘‘Allis- 
Chalmers Air Compressors”; “Huntington Mills”; “Electric Hoists”; 
“Steam Turbines and Generators”; “Log Machinery”; and ‘“Cen- 
trifugal Pumps.” The bulletin describing the steam turbines is 
especially worthy of mention, as the subject is gone into quite 
fully and numerous diagrams are utilized to make clearer the exact 
principle of operation. Many illustrations of parts and of the entire 


THE NATIONAL ELECTRIC LAMP ASSOCIATION has is- 
sued through its engineering department Bulletin No. 13-A, dealing 
with “Mazda” multiple lamps provided with drawn-wire filaments. 
The employment of ductile tungsten, drawn into a fine strong wire, 
makes a rugged-filament lamp of much higher quality than has 
ever been obtained before. Mazda multiple lamps are now avail- 
able in twenty-one forms, thirteen being designed for 100-125 volts, 
and eight for 200-250 volts. The lamps range in power consumption 


from 25 to 500 watts. 

THE KERR TURBINE COMPANY, Wellsville, N. Y., has been 
reorganized and $125,000 new capital added. The stock interests 
of the company are now controlled by F. P. Merrill, of Hornell, 
N. Y., and P. B. Hanks, of Wellsville, who, as trustees, have 
directed the affairs of this company for the past two and a half 
years. Mr. Kerr is no longer with the company, his position as 
chief engineer now being filled by J. L. Moore, formerly a designer 
with the Westinghouse Electric & Manufacturing Company, and 
later in the engineering department of the Santa Fe Railroad. It 
is the intention of the new company to incorporate into the Kerr 
turbine design changes which are based upon two years’ experi- 
ments and which will improve the steam economy on all sizes from 
fifteen to twenty per cent. 

THE NATIONAL CARBON COMPANY, Cleveland, O., has pre- 
pared a cloth-bound book of pocket size dealing with the “Practical 
Operation of Arc Lamps.” The construction of the various types 
of lamps is taken up and a chapter deals with the rules which 
should be followed to secure proper operation of lamps at all 
times. Various troubles are treated separately and the remedy 
given for each case of faulty operation. A number of practical ta- 
bles are also given. A carefully arranged index is found at the 
close of the book and makes it possible easily and quickly to lo- 
cate any article in it. No advertisements are scattered through 
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its pages, and the general editorial policy carried out is that of 
thorough and practical information which the company and its 
various lamp engineers and salesmen have found by years of prac- 
tical experience that lamp owners and operators ask for. A copy 
of the book will be sent free to any one connected with the con- 
struction, operation, or Maintenance of arc lamps of any form, upon 
request to the National Carbon Company. 


THE CHICAGO ARMATURE & MOTOR COMPANY, 552 West 
Harrison Street, Chicago, was recently formed to do a general 
electrical repairing business. The company makes a specialty of 
rewinding alternating-current motors and is equipped to make 
motor, generator and transformer repairs, rewind armature and field 
coils, and refill commutators. Leonard C. Jones, the president of 
the company, has had eighteen years’ experience in the above line. 
He was formerly foreman in the transformer department of the 
Westinghouse Company, and for a number of years was with the 
Western Electric Company. Up to February 1, 1911, he had charge 
of the General Electric Company’s repair shop in Chicago. Gustav 
Jost, vice-president of the company, has had fourteen years’ ex- 
perience in electrical repair work. He was for a number of years 
connected with the Northern Electrical Manufacturing Company at 
Madison, Wis.; also with the Siemens & Halske Company, and was 


foreman of the armature department of the Northwestern Elevated 
Railroad Company, Chicago. 


DATES AHEAD. Bi 


National District Heating Association. Annual meeting, Pitts- 
burg, Pa., June 6-8. 


Canadian National Electrical Credit Association. Toronto, 
Ont., June 13-16. 


American Society of Civil Engineers. Annual convention, Chat- 
tanooga, Tenn., June 13-16. 


Association of Railway Electrical Engineers. Semi-annual con- 


RECORD OF ELECTRICAL PATENTS. 


Issued (United States Patent Office) May 23, 1911. 


992,756. LAMP BRACKET. William H. Cross, Dayton, Ohio. Filed 
Feb. 13, 1911. Consists of a group of duplex swiveled arms 
adjustable in a practically universal manner. The furthest arm 
carries an incandescent lamp. 


992,768. ELECTRIC METER. Jesse Harris, Rensselaer, N. Y. 
Filed Sept. 26, 1906. A permanent strap magnet is bent so its 
poles lie in parallel superposed planes between which the mov- 
able element swings. 

992,791. WIRELESS TELEGRAPHY. James F. McElroy, Albany, 
N. Y. Filed Oct. 4, 1905. A terminal apparatus comprises in- 
sulated antennae, means for producing electric waves having 
their positive portions coincident and also their negative por- 
tions coincident in the direction of desired transmission, but 
non-coincident in other directions, the instrument in circuit hav- 
ing its leads connected with the ends of the antennae. 


992,792. LAMP. Arthur K. Miller, Peekskill, N. Y. Filed July 22, 
1910. An electric carriage lamp has an outer globe clamped 


between two caps which are connected through a means for 
mounting the lamp on the vehicle. 


992,817. METHOD OF AMPLIFYING ELECTRIC CURRENTS. 
Louis W. Southgate, Worcester, Mass. Filed July 10, 1908. Re- 
newed Oct. 14, 1910. Consists in applying current to the field 
of a polyphase generator, utilizing the currents generated in 
it to create a rotating magnetic field, physically rotating the 
coils of the field in opposition to its magnetic rotation so that 
the lines of force thereof will stand stationary in space, and 
utilizing the lines of force to energize the secondary of a trans- 
former, the primary of which is formed by the rotating field. 


992,821. ELECTRICAL CLAMP OR ADJUSTER. William Burnett 
Stewart, Philadelphia, Pa. Filed Nov. 16, 1910. Has two jaw 


members adapted to grasp the wires and a clamp member to 
hold the jaws in place. 


992,824. VENTILATING MECHANISM. Bernard A. Stowe, Cleve- 
land, Ohio, assignor to Adams-Bagnall Electric Company, 
Cleveland, Ohio. Filed July 6, 1909. Comprises a pendent base 
adapted to be secured to a ceiling, a number of supports ad- 
justably held in the base so as to incline at various angles in 


substantially vertical planes, and electric fans carried by the 
supports. 


992.829, PROCESS OF DESICCATING AIR. Herbert T. Weston, 
Cleveland, Ohio. Filed Aug. 25, 1909. Consists in passing high- 
tension electrical discharges through a flowing stream of air, 
thereby causing a reduction of the hygroscopic tension of the 
air, and in then causing the air stream to flow through a closed 
chamber over refrigerated surfaces, whereby moisture released 
from the air is condensed, 


992,826. PARTY-LINE RINGING SYSTEM. Charles S$. Winston, 
Chicago, IN., assisnor to Kellogg Switchboard & Supply Co., 
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vention, Washington Terminal Station, Washington, D. C., June 16 
and 17. 

National Gas and Gasoline Engine Trades Association. Con- 
vention, Detroit, Mich., June 19-23. 

Association of Railway Telegraph Superintendents. Annual 
meeting, Boston, Mass., June 26-30. 

Michigan Electric Association. Annual convention, on board 
steamer Minnesota, leaving Grand Haven, Mich., June 19, returning 
to St. Joseph, Mich., June 22. 

Mississippi Electric Association. Annual convention, Gulfport, 
Miss., June 20-21. 


Canadian Electrical Association. Annual convention, Niagara 
Falls, Ont., June 21-23. ' 
American Insttiute of Chemical Engineers. Semi-annual meet- 
ing, Chicago, Ill., June 21 to 24. 
Society for the Promotion of Engineering Education. Annual 
meeting, Pittsburg, Pa., June 26, 27 and 28. 
American Institute of Electrical Engineers. Annual conven 
tion, Chicago, Ill., June 26-30. 
American Society for Testing Materials. Annual meeting, At- 
lantic City, N. J.. June 27 to July 1. 
American Chemical Society. Annual meeting, Indianapolis. 
Ind., June 28-30. 


National Electrical Contractors’ Association. Niagara Falls, 
N. Y., July 19. 


Ohio Electric Light Association. Annual convention, Cedar 
Point, O., July 25-28. 
International Association of Municipal Electricians. Annual 
convention, St. Paul, Minn., September 12-15. 
American Electric Railway Association. Annual convention, 
Atlantic City, N. J., October 9 to 13. 
Association of Railway Electrical Engineers. Annual conver- 
tion, LaSalle Hotel, Chicago, November 6-10. 


Chicago, Ill. Filed Sept. 16, 1908. Associated with the cord 
circuit is a test device, a supervisory relay and ringing key 


arranged so that talking current will not pass through its 
series contacts. 


992,846. FIELDMAGNET STRUCTURE. Arthur J. Brown, Mil- 
waukee, Wis., assignor to Allis-Chalmers Co. Filed April 13. 


1909. Bracing plates are introduced between adjoining poles 
of a rotating field. 


992,851. CONTROLLING DEVICE. Herbert W. Cheney, Milwau- 
kee, Wis., assignor to Allis-Chalmers Co. Filed Sept. 13, 1909. 
A multiple-voltage controller has an arm movable to change 
the resistance, and means for changing the connections so that 


the arm may be moved in the opposite direction for the same 
purpose. 


992,852. MOTOR-CONTROL SYSTEM. Herbert W. Cheney, Mil- 
waukee, Wis., assignor to Allis-Chalmers Co. Filed April 13. 
1910. A water rheostat includes a casing containing water and 
electrodes witnin the casing, in combination with a unitary 
power-operated device for gradually varying the height of the 
electrodes in relation to the level of the liquid in the casing. 


992,865. MEANS FOR REPAIRING COMMUTATORS. Friedrich 
C. Fischer, Philadelphia, Pa. Filed Sept. 19, 1910. The ma 
chine comprises a bracket, a sleeve carried thereby, a framing 
journaled in the sleeve, manually controlled means for TO 
tatively adjusting the framing, a head slidably carried by the 
framing, means for adjusting the head longitudinally, a 8a¥ 
carried by the head and means for rotating the saw. 


992,870. CENTRIFUGAL SWITCH. Clarence B. Hanright, Cam 
bridge, Mass., assignor to Holtzer-Cabot Electric Co., Brookline. 
Mass. Filed June 14, 1909. Has weighted arms pivotally com 
nected to a shaft so as to swing outwardly against the force 


of a spring and thus to close a switch suddenly when a certain 
critical speed is attained. 


992,881. MEANS FOR ACCUMULATING, CONCENTRATING. 
STORING AND USING WASTE HEAT. Joseph Moses Ward 
Kitchen, East Orange, N. J. Filed June 24, 1909. Consists of 4 
producer-gas equipment, a gas engine supplied thereby. a st 
perheater for utilizing the waste heat from the engine and cov: 
verting it into steam, and a steam engine driving electric ger 
erators. 

992.883. DYNAMO-ELECTRIC MACHINE. Arthur F. Kwis, Cleve 
land, Ohio, assignor to Allis-‘Chalmers Co. Filed May 13, 190°- 
Generator ventilation is secured by placing a housing over the 
stator and providing it with radial ribs having air vents restr 
lated by dampers. | 

992,919. WEIGHING SCALE. Walter Standish Smith, Columbus. 
Ohio, assignor to Columbus Electrie Scale Co., Columbus, Ohio. 
Filed Oct. 12. 1968. The beam has a contact which closes 2” 
electric-signal circuit when the beam is not balanced. 


Vol. 5x June 3, 1911 
Sarean, Df 992,926. AUTOMATIC APPARATUS FOR MEASURING AND IN- 
DICATING SIZES OF TILES. William B. Updegraff, New York, 
Hirt Assez N. Y. Filed June 17, 1910. Includes a feeler arm which en- 


gages each tile and operates an electric signal and indicating 
device, according to the size of the tile, 

992,943. DYNAMO-ELECTRIC MACHINE. William A. Dick, Pitts- 

ce burg, Pa., assignor to Westinghouse Electric & Manufacturing 

ne Ieee: Co. Filed Dec. 31, 1908. An armature for unipolar machines 
has two sets of collector rings and armature conductors between 
the sets of rings, each conductor comprising two circumfer- 
entially offset parts and a multi-strand connector between the 

T adjacent ends of the parts. 

992,951. PROCESS FOR THE MANUFACTURE OF DUCTILE 

mre See gee ELECTROLYTIC IRON. Franz Fischer, Berlin, Germany. Filed 

Oct. 23, 1909. Consists in adding calcium chloride to a solution 

of ferrous dioxide and then electrolyzing the solution at a tem- 
perature exceeding 70 degrees centigrade. | 

PSUS SA: 992,952. PROCESS FOR THE MANUFACTURE OF DUCTILE 

ELECTROLYTIC IRON. Franz Fischer, Charlottenburg, Ger- 

many. Filed Aug. 29, 1910. Comprises the combination of 

ferrous sulphate and sodium chloride in the electrolyte, to form 
meeting he , non-hygroscopic salts. 

992,965. DYNAMO-ELECTRIC MACHINE. Albert Kingsbury, 
Pittsburg, Pa., assignor to Westinghouse Electric & Manufac- 
turing Co. Filed Jan. 11, 1909. A rotor for unipolar machines 
comprising a magnetizable cylindrica] core, a number of col- 
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oe 993,024. -COHERER,. 


lector rings mounted thereon, and a number of Spring steel 
plates disposed as ring segments between the core and col- 
lector rings. 

992,969. ELECTRIC-LIGHT FIXTURE. William McCanse, Hobart, 
Okla. Filed Dec. 22, 1909. A casing contains a drum for wind. 
ing up the cord of an extensible chandelier. 

992,980. OZONE-PRODUCING APPARATUS. Octave Patin, Paris, 
i France. Original application filed Sept. 22, 1908. Divided and 
this application filed Sept. 29, 1910. Comprises two concen- 
trically arranged glase tubes, an inner electrode positioned 
5% within and frictionally engaging the central tube, and an outer 
oe electrode formed of wire wound to form a helix in spiral form 
upon the outer tube. 
ng 992,992. COMBINED LAMP SUPPORT AND AUTOMATIC 
A TIMING MECHANISM. George H. Rupley, Schenectady, N. Y., 

1 p assignor of one-half to Frank J. Seabolt and one-fourth to Ed- 

- ward vu. Hall, Schenectady, N. Y., and one-fourth to Edward F. 

- Pickford, Wash.ngton, D. C. Filed Aug. 10, 1906. Combined 

a with an electrolier is a clock mechanism mounted in the cas- 

a ing thereof, an electric motor geared to the spring shaft of the 

‘ clock to wind the spring, a contactor driven by the clock 

a mechanism and winding mechanism for controlling the motor, 

3 a lamp socket in the electrolier and circuit connections to the 

T lamp, contactor and motor. 

: 992,993. WEATHERPROOF ELECTRICAL RECEPTACLE. Frank 

T: J. Russell, New York, N. Y. Filed March 18, 1908. The body is 

provided in one face thereof with retaining grooves, and a spiral 
wire plug-holder having ends seated in the grooves. 


993,024. COHERER. Edward J. Burke, New York, N. Y., assignor 
of one-half to John Q. A. Whittemore, Newton, Mass. Filed 
Oct. 29, 1906. Includes means for feeding coherable material 
through the coherer as long as impulses are received. 


993,027. LIQUID RHEOSTAT. Herbert W. Cheney, Milwaukee, 
Wis., assignor to Allis-Chalmers Co. Original application filed 
April 15, 1910. Divided and this application filed Sept. 6, 1910. 
A polyphase water rheostat has four plates in line and dipping 
an adjustable distance into the water. The plates have en- 
largements near the top and the outer plates are connected to- 
gether. 

993,030. AUTOMATIC ENGINE STARTER. Clyde J. Coleman, New 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


993,027.—WATER RHEOSTAT. 


1135 


York, N. Y., assignor tc Conrad Hubert, New York, N. Y. Filed 
Aug. 12, 1907. Includes means for concurrently opening and 
closing the ignition contact terminals and the fluid inlet valves. 


993,042. NICKEL ALLOY FOR HIGH RESISTANCES. Wilbur B. 
Driver, East Orange, N. J. Filed May 9, 1906. An alloy con- 
sisting of nickel not less than fifty per cent, manganese from 
ten to thirty per cent, and the remainder of copper. 


993,046. SYSTEM OF TRANSMITTING SIGNALS ELECTRICALLY 
THROUGH CONDUCTORS. Frank Fisher, New York, N. Y. 
Filed Feb. 3, 1910. Shunt circuits to ground are provided each 
with a condenser and an adjustable resistance. 

993,062. ELECTROSTATIC VOLTMETER. Harry E. Heath, Hart- 
ford, Conn., assignor to Baker Electric Co., Hartford, Conn. 
Filed July 6, 1908. Comprises a pair of terminal plates ar- 
ranged side by side in operative relation to one another, a 
disk of insulating material secured to each terminal, the edges 
of the disks being connected to form a chamber, a dielectric 
substance in the chamber, and an indicator actuated by the 
dielectric substance. 

993,072. ELECTRICALLY CONTROLLED VALVE. Richard T. 
Jones, Baltimore, Md. Filed July 29, 1910. An air valve is oper- 
ated by an electromagnet. 

993,076. COLLECTOR-RING FOR DYNAMO-ELECTRIC MA- 
CHINES. Albert Kingsbury, Pittsburg, Pa., assignor to West- 
inghouse Electric & Manufacturing Co. Filed Sept. 6, 1910. 
Comprises inner and outer ring members and an interposed 
resilient spacer composed of a series of plates of resilient ma- 
terial having envelopes of high current conductivity. 


993,178.—ELECTRIC COOKER. 


993,098. SERVICE TERMINAL BLOCK. Granville E. Palmer, 
Boston, Mass., and Walter E. McCoy, New York, N. Y. Filed 
Jan. 22, 1910. Comprises a fuse, a switch and a current-meas- 
uring device, through all of which the connection between the 
line and load circuit may be established and means in connec- 
tion with the block for establishing a fused by-pass around 
the switch fuse and measuring device so that either device 
may be entirely removed during the uninterrupted continuity of 
the service connection. 

993,099. METŁR CONNECTION BLOCK. Granville E. Palmer, 
Hartford, Conn. Filed Oct. 14, 1910. Terminals mounted on an 
insulating block are provided with spring contacts and fuses. 


993,105. mLECTRIC SMELTING AND REFINING APPARATUS. 
James Henry Reid, Newark, N. J., assignor to George Goodwin, 
Ottawa, Canada. Filed Aug. 18, 1910. The electrodes extend 
through the wall of the treating chamber in such a way as to 
form a temporary retaining chamber for the finely-divided mate- 
rial to be treated. A collecting chamber separated from the treat- 
ing chamber is adapted to receive the material after it has 
passed through the arc, and means are provided for passing 
the hot gases rising from the material in the collecting cham- 
ber about tne finely-divided material before it passes into the 


arc. 

993,123. METER AND OUTLET BOX. Joseph G. Swallow and 
Walter E. McCoy, New York, N. Y., assignors of one-third to 
Frank W. Smith, New York, N. Y. Filed Feb. 6, 1909. Combines 
a casing, a movable cover, a meter mounted upon its cover, a 
meter-testing block within the casing, flexible conductors con- 
necting the meter to the block, and pivoted parallel ruler bars 
connected between cover and casing and holding the cover 
parallel to a given plane in both closed and opened position. 

993,168. TEMPERATURE INDICATOR OR ALARM. Max Louis 
Huberman, Los Angeles, Cal. Filed Dec. 17, 1908. A thermo- 
static diaphragm actuates a contact which moves between two 
adjustable contact points. 

993,178. ELECTRIC COOKER. Jamet D. Lamont, Detroit, Mich., 
assignor of one-half to Ellsworth S. Brvant, Detroit, Mich. Filed 
June 13, 1910. Has a cooking chamber, a hollow burner in the 
chamber, a resistance ccil within the burner, the wall of the 
burner having a laterally extending neck. the wall of the case 
having an opening to receive the neck of the burner. 
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993,204. BRUSH HOLDER FOR ELECTRIC METERS. Gustave 
A. Scheeffer, Indianapolis, Ind., assignor to Columbia Meter 
Co., Indianapolis, Ind. Filed Jan. 14, 1910. Combines a rocker 
arm, brush holders rotatably supported by such rocker arm, 
adjustable stops carried by such brush holders and a common 
stop carried by the rocker arm and co-operating with the ad- 
justable stops. 


993,206. ELECTRIC WATER HEATER. Miltcn H. Shoenberg, 
San Francisco, Cal., assignor to Presto Electrical Manufactur- 
ing Co., San Francisco, Cal. Filed Jan. 27, 1911. Comprises 
a tubular casing, a cap secured thereto having a chamber pro- 
vided with an electric switch, a tubular heater element within 
the casing having a surrounding insulated resistance coil con- 
nected to the switch. The switch is so arranged that it is 
closed by the flow of water, and opens again when the flow 
ceases. 


993,214. SPARK PLUG. Otto C. Winestock, Perkinsville, Vt. Filed 
July 27, 1909. Has sparking terminals, one of which is in the 
form of an annulus with a carrying yoke offset from and having 
its legs joined to the annulus at diametrically opposite points 
of the latter. 


993,219. CAR FENDER. Hugh Sinclair Beattie, Teziutlan, Mexico. 
Filed June 21, 1910.. Electromagnets depress the fender of a 
car and put it in the operating position when an object is 
struck. 


993,251. ILLUMINATING SYSTEM FOR THEATRICAL DISPLAY. 
Louis Samuel Howard, Wichita, Kan. Filed Jan. 7, 1911. A 
pair of wires wound around a rope form sections of different 
polarity so that a tight-rope walker may by properly placing his 


993,311.—-CONNECTION BLOCK. 


feet, complete the circuit through metal foot plates and leads, 
and light a lamp which he carries. 


993270. PRODUCTION OF METALS AND ALLOYS. Alwin 
Nieske, Dresden, and Enrich Muller, Stuttgart, Germany. Filed 
Sept. 28, 1910. The production of metals and metal alloys in 
the electric furnace form carbon together with alkaline earth- 
metal compounds of other metals or the constructive elements 
of said compounds. 


993,296. ADVERTISING DEVICE. George M. Guerrant and Wil- 
liam R. Guerrant, Danville, Va., assignors to Virginia Patent 
Sales Corporation, Richmond, Va. Filed June 16, 1910. An 
electric light with projecting lenses is arranged to throw images 
of objects to be advertised. 


993,301. ELECTRIC-LAMP REGULATOR. Emery Johnson, New- 
berg, Ore., assignor to Any Lite Incandescent Lamp Regulator 
Co, Filed April 28, 1909. Renewed Nov. 16, 1910. The device, 
which is adapted to be interposed between lamp and socket, 
comprises a reel-shaped body of non-conducting material hav- 
ing a series of radial arms, an exposed series of connected coils 
of high electrical resistance disposed in the lamp circuit and 
strung around the arms, and a pivoted spring brush included 
in the circuit and adapted to have its free end shifted by a 
turning movement across the coils. 

993,307. METHOD OF ELECTRICALLY WELDING LAPPED 
SHEET METAL. George W. Knapp, Baltimore, Md., assignor 
to National Enameling & Stamping Co., Baltimore, Md. An 
outward-pressed inperforate bump is formed on one of the 
parts to be welded. The annular base thus formed is pressed 
into contact with the other piece to be welded and current is 
passed through. 

993.310. ELECTRIC-MOTOR METER. Paul May, Charlottenburg, 
Germany. Filed March 10, 1908. Has a permanent magnet for 
creating a field of force, a rotable armature in this field be- 
ing connected in series relation with the load, and a com- 
mutator with segments, which are divided along a helical line. 
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Brushes connecting the commutator segment with the circuit 
are arranged on a lever and means are provided for turning 
the lever under the influence of the strength of the current 
fiowing in the load circuit. 


993,311. CONNECTION BLOCK. Walter E. McCoy, New York, N. 
Y., assignor of one-third to Frank W. Smith and one-third to 
Joseph G. Swallow, New York, N. Y. Filed Aug. 24, 1909. 
Combines an insulating base, an extended circuit terminal 
strap, two meter-terminal straps adjacent respectively to the 
ends of the extended terminal strap, an additional terminal 
strap adjacent to one of the meter-terminal straps and to the 
extended strap, all of the straps being mounted upon the base, 
a removable fuse joining the additional terminal strap and its 
adjacent meter-terminal strap and a removable connector join- 
ing the other meter-terminal strap and the extended terminal 
strap. 


993,314. ELECTRICALLY HEATED VESSEL. Herman Mieth, 
Vancouver, British Columbia, Canada. Filed Jan. 3, 1911. Com- 
prises an inner shell, an outer coating of insulation for the 
shell, an outer shell in which said inner shell is set, the inner 
shell being spaced from said outer shell, an inner heat-insv- 
lating lining for the outer shell and spaced from said inner 
shell, a heating coil wound around the inner shell within the 
space between the shells, and a cement filled in the space be 
tween the shells to unite the same and imbed the heating coil. 


993,316. METER FOR ELECTROMAGNETIC-WAVE COMMUNI. 
CATION. Greenleaf Whittier Pickard, Amesbury, Mass. Filed 
July 1, 1907. Comprises a condenser; a charging circuit there- 
for: a discharging circuit for the condenser; a switch con- 
trolling both said circuits and constructed to automatically 
and normally close the charging circuit; and means for includ- 
ing in the discharging circuit, a receiving apparatus operable 
by the energy of the electromagnetic waves. 


REISSUES. 


13,244. AUTOMATIC PLAYING APPARATUS FOR MUSICAL IN- 
STRUMENTS. Timothy Bernard Powers, New York, N. Y’., and 
Major Romeyn Jewell, Chicago, Ill, assignors to Telelectric 
Co., Pittsfield, Mass. Filed March 1, 1906. Original No. 753,809, 
dated March 1, 1904. The combination with an electrically- 
operated key of a musical instrument, of a contact-finger and 
a non-rotating metal guide connected in the key-operating cir- 
cuit, an electric conductor movable in the guide transversely 
of the finger in electrical contact with the guide, and means 
for making and breaking the contact between the finger and 
the conductor. 


PATENTS THAT HAVE EXPIRED. 


Following is a list of the electrical patents (issued by the 
United States Patent Office) that expired May 29, 1911: 
520,406. MAGNETO-TELEPHONE. Arthur F. Boardman, Somer- 
ville, Mass. | 
INSULATOR. Chauncey E. Conover, Cincinnati, O. 
620,427. CIRCUIT-CLOSER. George W. Hey, Syracuse, N. Y. 
520,429. ELECTRIC BATTERY. Samuel H. Hoggson, St. Louls, 
Mo. 
520,445. ELECTRIC CIGAR-LIGHTER. David Missel, New York. 
N. Y 


520,446. ELECTRICALLY-ILLUMINATING CLOCK. David Misell, 
New York, N. Y. 

520,467. SPEAKING ATTACHMENT FOR TELEPHONES. Wil- 
liam Weber, Philadelphia, Pa. 

520,474. SWITCH. Henry P. Ball, Bridgeport, Conn. 

520,488. CHARGING-CRANE. Thomas R. Morgan, Sr., and William 
H. Morgan, Defiance, O. 

520,510. ELECTRIC CATTLE-GUARD. David H. Wilson, Chicago, 
Ill. 

520,520. SAFETY SYSTEM FOR RAILROADS. William H. Elkins, 
Cambridge, Mass. 

520,527. ELECTRIC-RAILWAY TURNTABLE. Rudolph M. Huv- 
ter, Philadelphia, Pa. 


520,602. INSULATOR. Henry H. Luscomb, Hartford, Conn. 
520,606. INSULATOR. Louis McCarthy, Boston, Mass. 
520,543. TESTING SYSTEM FOR MULTIPLE SWITCHBOARDS. 


Charles E. Scribner, Chicago, Ill. 
520,547. FIRE-ALARM APPARATUS. 
Allegheny, Pa. 
520,585. ELECTRIC CLOCK STRIKING MECHANISM. Charles 
D. Warner, Ansonia, Conn. 

520,614. ELEMENT FOR SECONDARY BATTERIES. Sigmund 
A. Rosenthal and Villeroy C. Doubleday, London, England. 
520,620. ALTERNATING-CURRENT MOTOR. William Stanley, 

Jr., Pittsfield. Mass. 

520,661. ELECTRIC RAILWAY-SIGNAL. Charles 
Henry V. Riley, Baltimore, Md. 
520,6073. THERAPEUTIC ELECTRODE. 

Greensborough, N. C. 
520,710. ELECTRIC RAILWAY-SIGNAL. Charles 
Henry V. Riley, Baltimore, Md. 


Frederick J. Thunhorst, 


Selden and 
Wiliam B. Farrar. 


Selden and 


520,722. ELECTRIC PUMP-MOTOR. John F. Blake, New Haven, 
Conn. 
520,748. METHOD OF OPERATING ELECTRIC MOTORS. Jobn 


S. Bancroft, Philadelphia, Pa. 
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CHICAGO, SATURDAY, JUNE 10, 1911. 


ISSUED WEEKLY. 


THE THIRTY-FOURTH CONVENTION OF THE NA- 


TIONAL ELECTRIC LIGHT ASSOCIATION. 

It might have been expected that with so many attrae- 
tions offered by the great metropolis that there would have 
been some difficulty in holding close to the serious work a 
majority of those who attended the convention of the Na- 
tional Electric Light Association held in New York City 
last week. Contrariwise and in spite of a terrific volume 
of business, the attendance upon every session was remark- 
able. The registration mark was considerably beyond 5,000 
and this did not include a great many persons unattached 
who were not included in the official registration of the 
convention. Taking it all in all it must be considered the 


most successful convention the Association has ever held, 


although the lack of exhibition facilities made the burden 
of those manufacturers not maintaining elaborate head- 
quarters pretty heavy. The manufacturers have been loyal 
supporters of the Association for a long time and while 
there may be some question in the minds of many as to 
their exact status with relation to the Association, they 
are entitled through their contributions and their presence 
to a generous share of opportunity in so important a gather- 
ing as this. 

In reviewing the outstanding features of the conven- 
tion, praise must first of all be given to the generous spirit 
of hospitality which marked the entire proceedings. The 
opening reception and promenade was a proper beginning 
for so brilliant an occasion, and the cordiality extended by the 
electrical men in New York, particularly by the New York 
Edison Company and the Edison Electric Illuminating 
Company of Brooklyn, entitles them to our highest commen- 
dations. The conspicuous participation of ladies in the lighter 
features of the convention proceedings was decidedly marked, 
and the committees in charge labored very successfully for 
their edification and entertainment. 

The attendance of Edison at one of the convention ses- 
sions was a unique and much appreciated event. Although 
the great inventor did not address the assembly, his re- 
sponse was fittingly and gracefully made by Mr. Insull. 
The election of C. A. Coffin as an honorary member of the 
Association and his stirring words gave inspiration and 


stimulus to all who had the good fortune to be present at 


this impromptu reception. Beyond any doubt, however, 
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the crowning event of the convention was the Public 
Policy meeting held at the New Theater, when the 
Association went definitely on record with a very practic- 
able plan for establishing a desirable mutuality of inter- 
est between employer and employee. So important is this 
development and so practicable the plans outlined by the 
Public Policy Committee that they have secured the hearty 
endorsement of President Taft and received the spoken 
commendation of one of his Cabinet chiefs, Secretary Nagel 
of the Department of Commerce and Labor. 

Although of most recent origin, the Commercial Sec- 
tion showed a vigorous development and it is here that 
probably the greatest growth will come. It is through the 
Commercial Section that adequate return for the invest- 
ment must be secured and it is through the development 
of new ideas and aggressive campaigns in the Commercial 
Department that the network of electrical distribution will 
be extended to cover every form of industrial and domestic 
utilization that the world is waiting for in the future. It 
is in these departments also that great opportunities await 
the young progressives in the central-station industry, and 
it is a very satisfactory commentary on this development 
that two of the most recent presidents have achieved their 
careers largely in the commercial end of the business. 

‘The Commercial Section banquet, given by J. Robert 
Crouse and George Williams, was a most enjoyable affair 
and the contest for the silver loving cup presented by Mr. 
Crouse proved a decided stimulus to the activity of hosts 
of men in building up the membership of this section. 

Notwithstanding the aggressiveness of the Commercial 
Section and the volume of reports and discussion which its 
program entailed, the general sessions and the technical, 
power transmission and accounting sessions were re- 
plete with valuable information. In this connection, 
however, it might be pointed out that there is still further 
opportunity for concentration upon the very important 
phase of central-station work which is of a purely operat- 
ing characteristic. It is a fact that the operating managers 
` of a great many of the smaller central stations have found 
a dearth of papers and discussion respecting their partic- 
ular work, and this is an item which must be reckoned with 
as time goes on. 

The presentation of the portrait of Miss Harriet Bill- 
ings by Henry L. Doherty is a splendid tribute to a re- 
markable woman. To those who have been familiar with 
the work of the National Electrie Light Association, the 
faithful and diligent service rendered by Miss Billings, and 
her literary ability as the editor of the proceedings of the 
Association will always be recognized as the highest ex- 
emplification of work well done. 

The work of the secretary’s office has grown at a phen- 
omenal rate and the masterly handling of details is just 
what we might have expected from so consummate a 
diplomat and engineer of forces as T. C. Martin. 
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The record of achievement set by Mr. Freeman as 
president of the Association establishes for his successor 
an opportunity worthy of the man elected to the office, and 
no greater appreciation of the sterling qualities of man- 
hood and the evidences of capability could be extended to 
John F. Gilchrist than the sincere congratulations of Mr. 
Freeman and his prediction that the coming administration 
would be the crowning success of the Association’s work. 


IMPROVING POWER-PLANT SERVICE. 

Increased efficiency of power production is sought by two 
general methods: analysis of the relation of station design to 
Initial costs, eliminating, so far as possible, expenditures 
which are not absolutely essential to reliable and economical 
service, and the introduction of equipment and means of 
handling service with minimum labor and fuel consumption, 
combined with administrative policies tending to increase the 
ease and accuracy of operation. Emphasis was recently laid 
in these columns upon the importance of a moderate invest- 
ment, particularly in hydroelectric stations. Attention may 
now be called to two or three ways in which the service of 
the established station may be improved, with results leading 
toward greater effectiveness of the organization, and conse- 
quently to decreased expenses for a given amount of work. 

The value of machinery installed in modern power plants 
is constantly increasing as connected loads grow larger, and 
the importance of maintaining continuous service and of re- 
establishing the delivery of electrical energy as soon as pos- 
sible after a shut-down lays a great responsibility upon men 
in charge of present-day stations. Perhaps nothing is of more 
importance in this connection than the provision of a perma- 
nent supply of current for station lighting under all antici- 
pated conditions. It is difficult to imagine anything morè 
annoying than to lose all the station lights through the 
blowing of a fuse, sticking of a circuit-breaker, or failure of 
the generator supplying lighting current at a time when the 
high-powered apparatus is in trouble. It is a common prat- 
tice in many plants to light the station from either the main 
or exciter busbars, and to depend upon candles or oil lan- 
terns in case anything goes wrong. With the modern gener- 
ating and transforming equipment of large capacity, too 
much ean happen while lights are being extemporized to take 
any chances of burnouts or mechanical injuries resulting from 
heavy shorts. More than one source of lighting current is 
essential in stations carrying heavy responsibilities, and where 
the local central station or street-railway plant is separated 
from the installation in question, the provision of a break- 
down lighting service is an exceedingly cheap means of insur- 
ance. The importance of this has long been recognized in 
rapid-transit tunnel and theater illumination, but it is not 
yet sufficiently appreciated in self-contained generating plants. 

The use of storage batteries for the operation of remote- 
control oil-switch solenoids provides a possible auxiliary source 
of lighting current which may well be utilized. Where an 
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exciter battery is in service the same thing can be said, and 
in such cases an external supply is probably needless. But 
since many plants are not thus equipped, it is necessary to 
fall back upon duplicate services within the station to insure 
permanent lighting, and these properly include a double- 
throw switching equipment which will offer a choice between 
a step-down transformer connected with the main busbars and 
a line from the exciter bus. In some plants the lighting cir- 
cuits are partially duplicated, and extra lines are run to the 
switchboard, high-tension rooms, principal boiler valves and 
gauges, and the main generating units and auxiliaries. Since 
trouble rarely arises in station lighting circuits run in con- 
duit, the better plan seems to be to distribute lighting current 
from a central bus set or cabinet, using a single set of lamps 
only, and depending upon the double interior service supply, 
combined with an emergency line from an outside source to 
meet unexpected demands for illumination under conditions 
of trouble. 

Closely allied to the facility with which switching equip- 
ment can be handled is the matter of circuit diagrams, espe- 
cially in skeleton form. The practice of operating companies 
varies greatly in this respect, but more and more it is coming 
to be apparent that to force the switchboard operator to 


depend upon his memory, at a time when judgment is the 


chief qualification, risks disaster. The existence of single-line 


drawings of two- and three-phase connections, switches and 
generating units, with transformers, with the normal capacity 
of each circuit in amperes marked upon the diagram is a help 
in times of stress; and more than this, if a skeleton diagram 
of the principal feeder circuits outside the station is avail- 
able, the external handling of the system can often be greatly 
quickened and improved. In some cases elaborate pilot-light 
boards have been prepared to show the status of outside lines, 
but for ordinary service a simple print is sufficient. Modern 
switchboard diagrams have been greatly simplified by the 
practice of cutting short intermediate wiring and showing 


by numbers only the beginning and ending of wire runs to 


and from interior conduit sections. Too few stations are 


well equipped with interior and exterior-circuit diagrams, 


stripped of auxiliary connections. As the outside lines are 


handled more and more by telephonic co-operation, it will be- 
come of increasing importance to do everything possible to 
facilitate the mental grasp of outside conditions by employees 


at the station. It is not too much to say that the safety of 


linemen depends upon such practice in no small degree. 

A third means of increasing the effectiveness of the sta- 
tion operation is by the +tandardization, so far as possible, of 
the types and sizes of inclosed fuses employed. In large sta- 
tions the number of auxiliary motors employed continues to 
multiply so that anywhere from ten to seventy-five motors may 
be found under the roof of a single plant, let alone the num- 
ber of lighting-circuit subdivisions in use. 
must obviously cover a wide range of capacity, many different 
fuse sizes must be kept in stock; but there is an opportunity 
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to reduce the stock if the same make and type of fuse is 
employed, so far as practicable, and if the sizes are cut down 
to the minimum necessary to perform reliable service. The 
cost of keeping many fuses of diverse characteristics on hand 
is not, perhaps, a serious objection against economical opera- 
tion, but so far as the matter can be simplified, time will be 
saved in hunting for spare fuses in emergencies and there 
will be reduced danger of applying the wrong type or style 
of fuse in case of trouble. In any event, too much insistence 
cannot be placed upon the clear and complete labeling of all 
fuse stocks, with separation of all sizes in the storage bins. 


AN AID TO HETEROCHROMATIC PHOTOMETRY. 

The startling announcement recently made at a Royal 
Society meeting in London and chronicled in our columns 
this week, that an apparatus had been invented which dupli- 
cates the sensitivity of the normal eye to radiation, opens 
an important field for investigation and presents a valuable 
adjunct to heterochromatic photometry. It has heretofore 
been considered impossible to imitate the eye with any 
physical instrument which would be proportionately affected 


by radiations of different wave-lengths, but it is claimed 


that this has now been done. This sensibility curve of the 


human eye presents such a peculiar shape, and, moreover, 
a shape varying with the intensity of radiation (Purkinje 
phenomenon), that it was considered hopeless to try to 
imitate it with inanimate apparatus. The fact that the 
apparatus does not show the Purkinje phenomenon is one 
point of difference from the human eye, but a difference 
which makes it more valuable for photometric purposes, 
since it would permit of measurements at different dis- 
tances from the source. 

The apparatus in question makes use of filters or ab- 
sorption cells containing solutions of copper sulphate and 
potassium bichromate, and it is found that these not only 
absorb all invisible radiation, but will, when in proper pro- 
portions, absorb sufficient of other wave-lengths so that the 
transmitted light at each wave-length is in proportion to 
its visibility. The energy transmitted is therefore propor- 
tional to the visual impression, and by measuring it we have 
an index of the value of the source for illuminating pur- 
poses which is free from all personal equation. It thus 
avoids many of the difficulties which have heretofore beset 
heterochromatic photometry. 

The author of the paper, Dr. R. A. Houstoun, suggests 
the use of this apparatus in defining the unit of light inten- 
sity, but little or no advantage is to be obtained in this way. 
The principal value of the apparatus will be for labora- 
tory comparisons of sources of different color, which by its 
means can easily be compared also with any fundamental 
standard. Other methods of defining a fundamental stand- 
ard exist which are preferable in that they are more exactly 
reproducible. The existence of such apparatus suggests the 
possibility of a monochromatic standard. | 
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Mississippi Convention Program. 

The third annual convention of the 
Mississippi Electric Association will be 
held at Gulfport, Miss., June 20, 21 and 
22. The morning session on Tuesday, 
June 20, will be devoted to an address 
of welcome by Judge J. H. Neville and 
the address of President S. W. Green- 
land. At the afternoon session there 
will be papers by A. B. Paterson on 
‘Relation of Employees to Company 
and Public”; by J. N. Eley on ‘‘Mod- 
ern Street Lighting’’; and by L. Cal- 
lender on ‘‘Electrically Heated Ap- 
pliances.’’ 

On Wednesday there will be papers 
by D. R. Tomlinson on ‘‘Economy of 
a 790-Kilowatt Engine’’; by Edmund 
Dreyus on ‘‘Steam Turbines’’; by A. 
H. Jones on ‘‘Necessity of Commercial 
Department’’; by Jack Abbot on ‘‘Care 
and Maintenance of Street Cars.’’ C. 
E. Reid will open the Question Box. 

The entertainment features include a 
reception and dance on Tuesday even- 
ing, a car ride and banquet on Wed- 
nesday, and a boat trip to Ship Island 
on Thursday. 

— eeo 

Iron and Steel Institute. 

At the meeting of the Iron and Steel 
Institute held in London last month, 
a number of interesting papers were 
read. Among them was one by J. N. 
Friend and J. H. Brown, on ‘‘The Ac- 
tion of Aqueous Solutions of Single 
and Mixed Electrolytes upon Iron.” It 
is known that there is a critical con- 
centration for most solutions at which 
corrosion is a maximum, and that the 
presence of potassium bichromate pre- 
vents corrosion, in the absence of other 
salts. In the presence of other salts, 
however, potassium chromate is found 
to give better protection. Since boiler 
feed water is seldom puré it is recom- 
mended to use ten pounds of the latter 
salt per 1,000 gallons of water to pre- 
vent boiler corrosion. No harm is done 
by using a greater concentration than 
this, but the effectiveness is not in- 
creased. 

In a paper on ‘‘The Influence of 
Impurities on the Corrosion of Iron,” 
John W. Cobb interprets his results on 
the basis of the electrolytic theory. 
Corrosion is regarded as depending on 
the contact of pure iron and a conduct- 
ing impurity connected by an electro- 
lyte. Continuance of corrosion re- 
quires the escape or oxidation of the 
polarizing film of hydrogen. 

Pure iron is electropositive to most 
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impurities—that is, a current is found . 


to flow through the liquid from iron to 
impurity, the iron going into combina- 


tion with some substance in the liquid 


and the impurity remaining undis- 
solved. Among such impurities were 
found phosphide, sulphide, carbide, 
oxide, and silicate of iron. With car- 
bon (graphite) the effects were par- 
ticularly marked. All the iron alloys 
tried (excepting ferro-manganese) 
were also electronegative to pure iron. 
With the sulphide and silicate of man- 
ganese little or no current flowed, be- 
cause both were non-conducting. Man- 
ganese and _  ferro-manganese were 
found definitely electropositive to iron, 
manganese going into solution, while 
iron remained undissolved. Every 
Piece of commercial iron showed elec- 
trical effects with any other, and the 
effects between portions of the same 
piece were always sufficient to induce 
corrosion when the other conditions 
were satisfied. The presence of an im- 
purity determines so many corrosion 
centers for iron, and so its influence 
depends more on quality and distribu- 


tion than quantity; thus a more homo- 


geneous iron, even if chemically less 
pure, may be more highly resistant to 
corrosion. 
H. C. H. Carpenter reported on ‘‘The 
Growth of Cast Irons After Repeated 
Heatings.’’ He showed that phosphor- 
ous tends to diminish growth. If 0.3 
per cent is present, growth is lessened 
by about 3 per cent. Higher percen- 
tages tend to diminish growth still 
more. Sulphur is never present in 
commercial cast irons in sufficient 
quantity to have more than a small in- 
fluence on growth, which is, however, 
in the direction of retardation. Man- 
ganese retards the rate of growth in 
all cases, and diminishes the absolute 


-amount in the majority of cases. 


Dissolved gases have no influence on 
the growth of an iron containing more 
than 3 per cent of silicon; between 1.75 
and 3.0 per cent of this element they 
may cause a growth of from 1 to 2 
per cent. Their influence is most po- 
tent when silicon does not exceed one 
per cent, and im such cases they may 
be responsible for a growth of at least 
10 per cent. 

An alloy containing 2.66 per cent of 
carbon, 0.587 per cent of silicon and 
1.64 per cent of manganese, showed no 
signs of growth after 150 heats, but 
contracted about 0.13 per cent. It is 
a tough material and its mechanical 
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properties were improved by the heat 
treatment. 

A paper by E. Colver-Glauert and 
S. Hilpert treated ‘‘The Magnetie 
Properties of Some Nickel-Steels.’”’ 
The conclusions reached are as follows: 

A five-per-cent nickel-steel is hard- 
est (magnetically) when quenched in 
the neighborhood of 900 degrees centi- 
grade. Quenching from higher tem- 
peratures results in a softer material. 

The changes which occur during the 
thermal treatment of a 25-per-cent 
nickel-iron alloy are of a far more com- 
plicated nature than has previously 
been thought. At high temperatures 
there probably exists a product which 
may be preserved by rapid quenching 
and is then strongly magnetic, and per- 
sists to the temperature of liquid air. 
This product does not exist in the re- 
gion between about 600 and 900 de- 
grees centigrade, but another which is 
also magnetic, can possibly occur at 
about 300 degrees. There is very lit- 
tle connection between the magnetic 
properties and metallographic struc- 
ture. There is no sharp magnetic-change 
point for this alloy below zero, but the 
permeability gradually increases as 
the temperature decreases from about 
—50 to —180 degrees centigrade. 

The magnetic properties of a 33-per- 
cent nickel-iron alloy are only very 
slightly affected by thermal treatment. 

There is no connection between mag- 
netic properties and microstructure. 

There is no evidence that if gamma- 
iron exists it is non-magnetic. 

The microstructures of commercial 
nickel-steels are practically the same 
as those of meteoric iron. 

——_—__~>--e_____ 
Toledo Section A. I. E. E. 

At the annual meeting of the Toledo 
Section of the American Institute of 
Electrical Engineers, held recently at 
Toledo, O., officers were elected for the 
ensuing year. These are as follows: 
George E. Kirk, chairman; J. Gilmar- 
tin, vice-chairman; Max Neuber, secre- 
tary-treasurer; John J. Duck, chairman 
of membership committee. 

——— oe 
Telephone Merger Planned. 

According to a statement made by 
Theodore M. Brush, a director of the 
Home Telephone Company, of Albany, 
N. Y., negotiations are pending for the 
merger of all the independent telephone 
companies of New York State with an- 
other company, which is probably the 
New York Telephone Company. 


ee 
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John F. Gilchrist. 


In a felicitous address respecting the 
opportunities of the Commercial Sec- 
tion men of the National Electric Light 

Association, upon the oceasion of the 
Commercial Section banquet last Thurs- 
day evening, Secretary Martin alluded 
to the conspicuous success that had at- 
tended at least two of the Association’s 
most esteemed members—two men who 
had made their start and carved their 
careers largely as commercial men in 
One of 
the men thus referred to was John F. 
Gilchrist, last year first vice-president 
and now president of the Na- 
tional Electric Light Associa- 
tion. 

John Foster Gilchrist was 
born in Chicago, Ill., March 14, 
1868. He was educated in the 
publie schools of Chicago, and 
in the law department of Lake 
Forest University. His entire 
business training has been in 
connection with the old Chicago 
Edison Company and its succes- 
sor, the Commonwealth Edison 
Company. He entered the serv- 
ice of the Chicago Edison Com- 
pany in 1887, and it is due en- 
tirely to the thoroughness with 
which he has approached and 
completed every task set before 
him that he has won for himself 
the position of assistant to the 
president, one of the most im- . 
portant positions in the central 
station field, calling for re- 
sourcefulness, energy, and abil- 
ity of the highest degree. Mr. 
Gilchrist is also secretary of the 
Economy Light & Power Com- 
pany, of Joliet, Ill.; treasurer 
of the Federal Electrice Com- 
pany, and the Federal Sign 
System; and second vice-presi- 
dent of the Illinois Valley Gas & 
Electric Company. 

Mr. Gilchrist’s rise to the presidency 
of the National Electric Light Associa- 
tion has been one of gradual and steady 
development. For a long time actively 
engaged with various committees, he 
has served successively as secretary and 
treasurer, second vice-president, and 
first vice-president. He is the author 
of a number of papers on various sub- 
jects and has contributed several pa- 
pers which have been of specific import- 
ance. His paper on ‘‘Electric Signs,’’ 
read before the Atlantic City Conven- 
tion in 1906, was comprehensive in the 
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extreme and was effective of a most de- 
sirable stimulus to electric sign busi- 
ness throughout the central-station in- 
dustry. More recently his work upon 
rate research has given us a much 
clearer conception of many mooted 
points and the clarity with which a mul- 
titude of matters has been enunciated 
stamps Mr. Gilchrist once again as a 
man of wisdom mature beyond his years 
and a general of inexhaustible resource- 
fulness. 

Mr. Gilchrist is an associate member 
of the American Institute of Electrical 
Engineers, a member and past director 


HN F. GILCHRIST, 


JO 
President of the National Electric Light Association. 


of the Illuminating Engineering Soci- 
ety, and a member of the Union League, 
Chicago Athletic, Chicago Yacht, Home- 
wood Golf, and South Shore Country 
Clubs in Chicago; the Industrial and 
Engineers Clubs in New York. Mr. Gil- 
christ was married in 1896 to Miss Em- 
ma Lock Boyd, and is blessed with a 
family of two children. 

Mr. Gilchrist takes an active interest 
in community affairs and is a valued 
member of several important municipal 
committees engaged in civic betterment 
projects in the city of Chicago and vi- 
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A Proposal for a Fundamental Standard 
of Light. 

At a recent meeting of the London 
Royal Society a paper on this subject 
was read by R. A. Houstoun. The 
author stated that a thermopile could 
not be used for the measurement of 
candlepower because it gave the same 
value to the energy of every wave- 
length, invisible as well as visible. The 
author, however, had found by spectro- 
photometric investigation in the ultra- 
violet, visible, and infra-red parts of the 
spectrum that, if a filter consisting of 
aqueous solutions of coppersulphate and 
potassium bichromate of a par- 
ticular strength in glass cells be 
placed before the thermopile, 
then this filter stopped the ultra- 
violet and infra-red entirely, and 
let through a fraction of each 
wave-length in the visible spec- 
trum proportional to its visibili- 
ty. In other words, it weighted 
each radiation according to its 
visibility. The voltage of a tan- 
talum lamp was carried over a 
wide range, and its candlepower 
as read by thermopile and filters 
agreed well with the readings of 
a photometer. Owing to the 
high sensitiveness of the galvan- 
ometer required, the method 
was not suitable for commercial 
application, except perhaps for 
integration photometry, when a 
uumber of thermopiles might be 
connected in series with the one 
galvanometer. The importance 
of the method lay in the fact 
that it provided a satisfactory 
basis for heterochromatic pho- 
tometry independent of the Pur- 
kinje phenomenon at all intens- 
ities. The author therefore pro- 
posed to use it for defining the 
unit of light 
would define the latter as that 
source, the total intensity of radiation 
from which at a distance of one meter 
after passing through his filters would 
be 0.8 ergs per square centimeter per 


seeond. 
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Copper Exports. 
Exports of copper during the month 
of May amounted to 26,655 tons, as 
against 28,832 tons for May of the pre- 
ceding year. 
— eo 
Plans have been made for celebra- 
ting the thirtieth anniversary of the 
Paris Electrical Exposition of 1851. 
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The Thirty-Fourth Convention, Held at New York City, May 29 to June 2—Papers and Discussions Before 
the General Sessions, and the Technical, Commercial, Power Transmission and 
Accounting Sessions—Convention Notes. 


In point of attendance the thirty- 
fourth convention of the National Elec- 
tric Light Association, which was held 
in New York City, May 29 to June 2, 
was an unparalleled success. Despite 
the many attractions afforded by the 
great metropolis, there was an extraor- 
dinarily large attendance at the ses- 
sions. These sessions were notable for 
many other things besides attendance, 
and upon the following pages it will be 
attempted to chronicle the leading feat- 
ures of the various sessions, which will 
include abstracts of the more import- 
ant papers, a commentary upon the 
principal points brought out in the dis- 
cussion and some descriptions of or al- 
lusions to the social and entertainment 
features which enlivened both the days 
and nights of the convention season. 

In last week’s issue of the ELECTRICAL 
REVIEW AND WESTERN ELECTRICIAN 
there was published a comprehensive 
review of the first and second general 
sessions, and the first sessions of the 
technical and accounting sections. The 
chronicle which follows, therefore, will 
deal with the remaining sessions of the 
various sections. 


THIRD GENERAL SESSION, 


The third and concluding general ses- 
sion was called to order by President 
Freeman at 2:30 p. m., Friday, June 2. 
The first paper was presented by H. M. 
Byllesby, entitled ‘‘Breadth of View in 
Public Utility Appraisals.” Mr. Byl- 
lesby is the controlling head of thirty- 
five electrical and gas companies in the 
South and Southwest, and his views up- 
on this important subject are of pecu- 
har interest at this time. One of the 
striking notes in Mr. Byllesby’s re- 
marks was his declaration that the more 
public utility companies are under- 
stood the greater will be the respect 
they enjoy from the people. 

“The tendency of the times,’ said Mr. 
Byllesby, “is more and more towards a 
Strict accountability in all corporate mat- 
ters. The companies represented in this 
Association almost uniformly have done 
their part to aid in a better understanding 
between the public and themselves and in 
lovally endeavoring to conform to the meth- 
ods desired, granted only that along with the 
methods demanded by the spirit of the 


times, the corporations themselves receive 
adequate and proper protection. 


“This being the attitude of all of us, and 
having acknowledged to the full last meas- 
ure our errors of ignorance and our errors 
because we have been human, in the past, 
I think it is now obligatory upon the public, 
the press, the magazines, the law makers 
and the law administrators to come forward 
and co-operate with us to bring about a 
condition of far better feeling. 


“I believe there is coming a condition of 
mutually better understanding than has ex- 
isted in the past and which will permit con- 
tinuance of the rewards which are abso- 
lutely necessary to enable this business to 
proceed with its heretofore energy and en- 
terprise, labor and capital—to enable these 
corporations to serve the public with an 
increasingly better class of service and in 
general a continual lowering scale of 
charges, although of course the lowering of 
charges cannot go forward indefinitely. 

“If public service corporations are dealt 
with fairly and are properly protected, I am 
confident they will continue to do their 
part. In this fair dealing and in this protec- 
tion a very necessary feature is that there 
shall be on the part of the public and. the 
organic channels through which the public 
expresses its opinion, a proper appreciation 
of the enormous service rendered by the 
public service corporations; a proper pro- 
tection extended to them, and through prof- 
it-sharing stock or increasing return upon 
the capital invested. a reward provided 
which will justify the corporations in con- 
tinuing to extend into thin and non-paying 
fields, 

_“Rates charged for service should be suf- 
ficient to enable the corporations while pay- 
ing the proper rate of wage for the hizh- 
class labor they require, to provide for 
their employees when suffering from acci- 
dent; to begin at least provision for old- 
age retiring payments as rewards for faith- 
ful and continuous service and to do all 
those things which the advancement of civ- 
ilization requires should be done in equaliz- 
ing the rewards of capital and labor and 
in producing a condition of better under- 
standing between employer and employee.” 

Mr. Byllesby urged the greatest of care 
in the appraisals of public utility plants for 
rate-making purposes, pointing out that the 
estimates of engineers for the construction 
of new enterprises had been generally far 
below the actual cost of the work; in some 
cases as much as 100 per cent. He contend- 
ed that if engineers err in their estimates 
prior to construction, they are subject to 
error also in estimating the cost of com- 
pleted work. 


Mr. Byllesby, as chairman of the Com- 
mittee on the President’s Address, re- 
ported that the committee unanimously 
recommended that the president’s ad- 
dress be accepted without alteration of 
any description and that the thanks of 
the organization were due to the presi- 
dent, seeretary and other associates for 
the marvelous work which had been ac- 
complished in the past year by the or- 
ganization. Upon motion the report of 
the committee was accepted. 

The discussion of Mr. Byllesby’s pa- 
per was opened by Samuel Insull, who 


stated that Mr. Byllesby had dealt with 
the subject of appraisal of properties 
from what might be called the engineer- 
ing or professional point of view. Mr. 
Insull said that in discussing this sub- 
ject with members of the organization, 
what impressed him more than any- 
thing else was how few of the man- 
agers of electric light companies have 
a correct appreciation of the real cap- 
ital invested in the business and conse- 
quently the value of the property they 
are running. With respect to the finan- 
cial side of the subject, with the capital 
side of the question, the best investment 
that any manager could make is to find 
out where he stands, to take stock of the 
property, not to attempt to do it him- 
self, because he has not had the experi- 
ence that will enable him to form a cor- 
rect conclusion, but to call in an out- 
side expert and pay him his fee to tell 
him exactly the value of his property. 
In dealing with the question of rates, in 
dealing with relations with the com- 
munity, in dealing with relations of dif- 
ferent local bodies, if one knows ex- 
actly the value of his property he will 
find that he can make a trade that will 
give a satisfactory return on the capital 
invested. 

The paper entitled ‘‘Elements Affect- 
ing the Fair Valuation of Plant and 
Property,” by W. L. Wells, of Brook- 
lyn, was presented. 


VALUATION OF PLANT. 


This paper discusses the various ele 
ments which enter into the valuation of 4 
public utility on the basis of both cost and 
reproduction, and the classification of ac: 
counts ordered by the New York Commis- 
sion is given in an appendix. Methods of 
distributing depreciation over the life of 
the equipment are denounced as illogical, 
and the «uthor favors taking the entire re- - 
placement value from current revenue at 
the time the replacement is made. 


In opening the discussion on this pa- 
per Henry Floy said that before intel- 
ligent, discussion of these questions 
could he had we must agree upon what 
the terms we are to use must be. In 
his opinion the term ‘‘service value 
should indicate the value of the prop: 
erty rather than the ‘‘wearing value.’ 
In determining depreciation we must 
agree on the basis of that depreciation. 
Depreciation naturally divides itself in- 
to two classes; one that he would call 
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“absolute” depreciation, and the other 
‘‘theoretical’’ depreciation. Absolute 
depreciation may include aging and 
obsolescence. That may be uniform, or 
it may not move in a straight line. The- 
oretical depreciation has nothing what- 
ever to do with the value of the prop- 
erty to the corporation in rendering the 
service to the public, and should in no 
sense be considered in determining rate 
eases or capitalization cases. It seems 
to him that the Association, public util- 
ity corporations, consulting engineers 
and manufacturing companies should 
unite in securing data as to the life of 
the various classes of apparatus. 

Dr. F. H. Peckham indorsed Mr. 
Floy’s remarks and suggested the ap- 
pointment of a special committee to 
make a special inquiry into this sub- 
ject to report at some future meeting. 

John W. Lieb, Jr., emphasized the im- 
portance of operating companies taking 
into consideration the depreciation fac- 
tor, particularly as it affected the atti- 
tude of mind of commissions in rate- 
making controversies. 

The paper was discussed by A. S. Mil- 
ler, F. H. Abell, J. B. Klumpf, and J. 
W. Alvord, and particular stress was 
laid upon the inadequacy of the expres- 
sion ‘‘intangible value,’’ and also upon 
the urgent necessity of establishing a 
definite appreciation of the value of a 
corporation as a ‘‘going’’ concern. 

The chairman explained that the 
Committee on Terminology had largely 
heretofore confined itself to technica] 
terms, but that it may be thought wise 
to include within its scope the deter- 
mination of other definitions as pointed 
out in the present discussion. Other- 
wise the Executive Committee might 
take the matter under advisement. 

The report of the Committee on Rate 
Research was presented by John F. Gil- 
christ, chairman. 


RATE RESEARCH COMMITTEE. 


The Committee has made a careful study 
of the rate schedules now in use in the 
country, of the effect of general use of high 
efficiency and long-life lamps upon income, 
and considers it desirable to encourage 
More uniform methods of fixing rates and 
more uniform rates than now exist. In 
spite of the present non-uniformity, the ac- 
tual cost is not widely different to large con- 
consumers. The report is largely taken up 
with an explanation of a geometrical meth- 
od of representing rates on the three-charge 
system, as given by H. E. Eisenmenger in 
the ELECTRICAL REVIEW AND WESTERN ELEC- 
TRICIAN for February 11, 18 and 25, 1911. 
This is applied to the more usual systems 
where energy consumption and maximum 
demand (or its equivalent in the form of 
connected load, floor area, number of rooms, 
etc.) are the two elements considered. A 
multiple-rate system is shown to involve 
the three elements of charge, and examples 
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are taken from the schedules in use in Bos- 
ton and Chicago. The rates in Denver, 
Lowell, New York, Minneapolis and Balti- 
more are also represented. | 

Rate-regulating bodies are now principally 
concerned in the maximum rates charged, 
which apply to most of the customers—65 
to 75 per cent. These yield, however, not 
more than 15 per cent of the income. It is 
with this class that the greatest lack of uni- 
formity in rates exists. The Committee 
urges that rates for this class of customers 
be made rational and more uniform. The 
Committee is of the unanimous opinion that 
the charges for residence business should 
be no more than sufficient to pay expenses 
plus enough profit to attract capital into the 
business, as applied to the class and not 
each individual customer. It is not unani- 
mous as to whether any rate should include 
a minimum charge per month or per year. 
It is not unanimous as to whether a differen- 
tial for residential] business is desirable. Ifa 
4ifferential be used, dependent upon a cer- 
tain number of hours’ use of the maximum 
-amand (or its equivalent) the Committee 
recommends that floor area be used as the 
simplest, fairest, cheapest, and most easily 
understood method of determining such dif- 
ferential. Actual area or number of rooms 
may be used as a basis. 


The presentation of this report was 
immediately followed by the paper en- 
titled ‘‘Some Reasons for Difference in 
Price for Different Services,’’ by N. T. 


Wilcox. 
SOME REASONS FOR DIFFERENCE IN PRICE 


FOR DIFFERENT SERVICES. 


In dealing with the various rates for dif- 
ferent conditions and various classes of 
service, Mr. Wilcox mentioned especially 
the difficulty caused by the various kinds 
of load and by the considerable fluctua- 
tions in load. While the average load fac- 
tor varies from ten to fifteen per cent, or 
at the best perhaps between thirty and 
forty per cent, the Commonwealth Edison 
Company, of Chicago, has by paying special 
attention to the most desirable load and by 
a suitable combination of large lighting. 
power and railway loads, obtained a load 
factor of forty per cent. The figures given 
in the paper are largely checked by aver- 
ages obtained from recent investigations of 
towns with a population of between 5,000 
and 100,000. The average residence cus- 
tomer in a town supplied from a station of 
between 5,000 and 6,000 kilowatts has a max- 
imum demand of about 500 watts at each 
transformer. A table was included showing 
the essential difference in cost of plant per 
unit to serve both the average lighting 
customer and the large power customer. 
This table follows: 


Total 
investment Annual kw. hr. 
per kw. of at cost per 
generator. kw. of generator. 
Small residences. .$350 to $375 800 to 1000 kw. h. 
50 Kw. commercial 
WORK cs ake ohne 225 1500 
1 kw. motor, sin- 
gle-phase ...... 285 to 290 3000 or more 
1000 kw. three- 
phase ....assa,. 175 3000 or more 


The fact should not be overlooked that 


many authorities claim that in double trans- 
mission systems, including the necessary 
substations, the cost of residence lighting 
is as high as $440 per kilowatt of generator 
capacity. As in residence service there may 
be sold yearly only 800 to 1,000 kilowatt- 
hours with an investment of $350 to $400 as 
against 3,000 to 6,000 kilowatt-hours in mo- 
tor service with a total investment of from 
$175 to $100 or even less per kilowatt. It 
may be seen that the variation is quite 
wide. In making comparisons between the 
cost of the average small residence customer 
and the large commercial lighting customer 
we find that the cost of a complete system 
required for the larger customers as well as 
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the attendant losses are much less, so that 
for a fifty-kilowatt customer the complete 
investment per unit may not be more than 
one-half or two-thirds that required for the 
smaller customer. Local conditions vary 
these observations to a considerable extent, 
but a careful and intelligent analysis would 
indicate conditions, eliminate errors and 
prove helpful in indicating cost and discount 
for various services. 


The chairman remarked that the 
value of the report of the Rate Research 
Committee and also the paper by Mr. 
Wilcox could not be enhanced by dis- 
cussion, unless someone particularly de- 
sired to say something respecting these 


matters. 5 
There being no discussion the session 


proceeded to the reading of the paper 
entitled ‘‘The Standardization of Elec- 
trical Selling,” by Douglass Burnett. 


STANDARDIZING ELECTRIC SALES. 


This paper outlines a schedule for car- 
rying on the work of the commercial de- 
partment of a central-station company. One 
of the principal features of this schedule is 
a definite system of rates, taking into ac- 
count all of the conditions of use ordinar- 
ily met with in dealing with the public. 
This rate schedule should be printed on 
pamphlets and obtainable at the company’s 
ofice without verbal inquiry. Regarding 
customer’s equipment, printed rules should 
be adopted preventing interferences with 
voltage regulation, requiring the balancing 
of three-wire and two or three-phase feed- 
ers, and providing for the classes of cur- 
rent available in different districts. The 
paper outlines the organization of a cen- 
tral-station selling force, by showing how 
each department is classified. The meth- 
ods of handling house-wiring jobs, electric- 
sign installations, electrical household ap- 
pliance orders, motor installations, ete. by 
the Baltimore central station are fully ex- 
plained. Printed forms are used for all of 
these transactions, as is also the case with 
the company’s electric vehicle and battery- 


charging business. 

Frank W. Smith, of the United Elec- 
tric Light & Power Company, New 
York, stated that it has been of great 
service to his company to let the pub- 
lic know exactly what different condi- 
tions with respect to rates for differ- 
ent classes and conditions of supply 
were, and also to explain very fully its 
rules and regulations as to service. 

The paper entitled ‘‘Economies in 
Operation Possible Through Time 
Study’’ was presented by L. B. Web- 


ster, Marion, Ind. 
POSSIBILITIES FOR ECONOMY. 


The treatment of the subject taken up by 
Mr. Webster was founded on investigations 
made of the actual working time of firemen 
and engineers in industrial plants, power 
houses, etc., the data taken in this way be 
ing plotted in the form of curves. The data 
made use of were taken from the records of 
a public service corporation operating a 
number of light and power companies in cit- 
ies of some 5,000 to 150,000 in the Middle 
West. The company was one which made 
a business of scientifically studying eco- 
nomical operation and finding the efficient 
working time of each operator. The curves 
show that in cases of even very good fire- 
men only about forty per cent of the time 
is spent in useful work, which time might 
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be well employed in doing other tasks which 
are necessary. In one plant covered, a 
time study was made of the engine-room 
force on the following lines: The nature of 
_the work of each engineer, switchboard 
man, and arc-machine tender (all receiving 
& higher wage than the oilers) was care- 
fully observed and the time of starting and 
stopping work recorded. It was thus found 
that the higher-priced men were not only 
idle a considerable portion of their time, 
but in order to keep busy .devoted consid- 
erable time to the work of lower paid men. 
In this case there was an evident oppor- 
tunity for the redistribution of tasks and 
the elimination of some useless man. The 
author suggested that the time of doing 
variows operations in connection with line 
work and central-station work should be 
standardized by careful observation of, an 
expert crew. With this accurate data on 
file it would be possible to tell just how 
long a crew should take for each job and 
to hold them responsible for such work 
without constant supervision. 


The discussion was opened by H. 
Fitz John Porter, the well-known effi- 
ciency engineer. Mr. Porter empha- 
sized the necessity for establishing very 
careful methods in the securing of' data 
for time study inasmuch as considerable 
damage could be worked both to the 
company and the employee if the data 
were not carefully selected and the men 
not instructed how to do their work 
efficiently. 

Secretary T. C. Martin presented the 
report of the Committee on Memorials, 
which was adopted. This was followed 
by the presentation of the report of 
the Committee on Resolutions, which 
was adopted. 

President Freeman said that in his 
opinion there had never been a con- 
vention at which the members at meet- 
ings had worked harder than at this 
one, and the response had been very 
satisfactory to the officers. Speaking 
for himself, he said that great as the 


The Public Policy session was held 
at the New Theater on Wednesday ev- 
ening, the first business being the re- 
port of the Public Policy Committee. 
The report first of all emphasized the 
fact that the Committee’s conclusions 
may not apply with equal appropriate- 
ness to all members. Differences may 
exist in different communities not alone 
regarding financial resources and the 
personality of employees, but in public 
sentiment. The term ‘‘pension’’ is rec- 
ommended for elimination and as a sub- 
stitute the expression “‘service annu- 
ity’’ is offered. The latter is to be paid 
as a form of compensation for a defi- 
nite service that cannot be rightly in- 
eluded in ordinary wages. It is a com- 
pensation for continuous service over 
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honor of his election had been at the 
beginning and highly as the office was 
prized at that time, it yet afforded him 
greater satisfaction to be able to turn 
over his office with absolute confidence 
to his successor and have something 
else to do for a while. The honor of 
the presidency of the Association had 
always been recognized by its presi- 


dents as placing an obligation upon 


them of future service, and in express- 
ing his appreciation of the support of 
the members of the Association he would 
undertake to do for his successor any- 
thing he chose as his predecessor in 
office had gladly done for him. 

_ The report of the Committee on Form 
of Section Organization, including 
amendments to the constitution, was 
presented by Frank W. Frueauff. This 
report outlined several skeleton plans 
for constitutions for company branches, 
technical and commercial sections, and 
proposed certain constitutional amend- 
ments submitted to the Association dur- 
ing the executive session on Wednes- 
day. 

On motion of Arthur Williams the re- 
port was accepted. 

The Executive Committee also re- 
ported the unanimous recommendation 
that the report of the Committee on 
Overhead Line Construction be received 
and also that any questions of policy 
involved in the report be referred to the 
Executive Committee with power for 
such action as may be necessary. Upon 
motion the recommendation 
adopted. 

Upon motion of E. H. Davis the plan 
of creating a bureau for receiving and 


was 


Public Policy Session. 


a period of several years and is to be 
paid upon earefully pre-arranged and 
understood conditions. Any contribu- 
tion, however, for the improvement of 
an employee's surrounding or himself 
are not to be ineluded affecting him or 
his wage in the slightest degree. The 
Committee feels it important that all 
sugeestion of charity or philanthropy 
should be entirely eliminated in the es- 
tablishment of relations between em- 
ployees and their employers. The re- 
port analyzes suggested forms of rela- 
tionship, including accident insurance, 
sickness insurance and death benefits, 
service annuities, profit-sharing, em- 
ployees? savings and investment funds, 
and life insurance. The committee rec- 
ommends that any plan adopted for im- 
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dispensing information was referred to 
the Executive Committee. 

The report of the Nominating Com- 
mittee was then presented by John W. 
Lieb, Jr., and the following officers were 
nominated: 

President, John F. Gilchrist, Chicago. 

First vice-president, F. M. Tait, Day- 
ton, O. 

Second vice-president, 
Huey, Oklahoma City. 

Secretary, T. Commerford Martin, 
New York City. 

Treasurer, Gen. Geo. H. Harries, 
Washington, D. C. 

Members of the Executive committee: 
W. W. Freeman, Brooklyn; C. L. Edgar, 
Boston, Mass.; Arthur Williams, New 
York City; H. H. Scott, Easton, Pa. 

On motion of J. B. Stetson the secre- 
tary was authorized to cast the vote 
for the nominees as presented and the 
president declared the gentlemen duly 


Arthur S. 


elected. 


The chairman appointed Past Presi- 
dents Frueauff and Davis to escort Mr. 
Gilchrist to the chair. Mr. Gilchrist 
received an ovation and Past-President 
Freeman, in presenting to his successor 
the gold badge of the president’s office, 
offered his sincere congratulations and 
confident prediction that the coming ad- 
ministration would be the crowning sut- 
cess of the Association. 

Mr. Gilchrist made a very brief re- 
sponse indicating his high appreciation 
of the honor thus conferred upon hin, 
and Mr. Freeman, after a brief remark 
respecting the other incoming officers, 
declared the thirty-fourth convention 
adjourned. 


proving the relations between em- 
ployees and member companies shall in- 
clude every employee and officer from 
the office boy to the president inclu- 
sively. 

At the conclusion of the presentation 
of the report of the Public Policy Com- 
mittee, Mr. Insull called attention to 
the fact that efforts in the past had 
been devoted more especially to mat- 
ters of new invention, improvements 10 
efficiency of apparatus and improve- 
ments in the method of conducting the 
business. Notwithstanding this work 
the financial results have really gone 
to the consumers of electricity to an ex- 
tent of probably from ninety to ninety- 
tive per cent of the money it has been 
able to conserve through these improve 
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ments. The question of relations with 
the public will be given greater atten- 
tion in the future, and Mr. Insull 
thought no subject would bring greater 
return. Nothing can bring greater re- 
turn than to devote much attention to 
the welfare of those who work under 
us. One of the greatest pleasures that 
can possibly be afforded to men who 
have the responsibility of directing 
large enterprises, is not that which is 
afforded by the money which they can 
make for their stockholders, but the 
pleasure that is afforded to them to do 
good to their fellows and try to leave 
the world a little better off when they 
leave it than when they came into it. 
In considering welfare work with our 
employees we have to consider that we 
are engaged in a monopoly business, 
and being engaged in a monopoly busi- 
ness we are subject to regulation. 
There is no business where continu- 
ity of service is of such great import- 
ance as the business we are engaged in. 
It is a business of greater capitaliza- 
tion in proportion to the yearly return 
than any other industry. The conse- 
quence is that the interest account and 
the depreciation account are of far 
greater importance than the wage ac- 


Special Session, Thursday Afternoon, June 1. 


A very interesting diversion was the 
unannounced attendance at a special 
session, on Thursday afternoon, of 
Thomas A. Edison. Mr. Edison was re- 
ceived with prolonged applause. Pres- 
ident Freeman gracefully referred to 
Mr. Edison as one whose deeds spoke 
for him, and called upon Mr. Insull to 
address the meeting on behalf of his old 
chief and intimate friend, Mr. Edison. 


Mr. Insull said: 

Of all the honors that it has been my 
good fortune to receive at the hands of the 
industry in which we are all engaged, there 
is none so great to my mind as that of ris- 
ing to thank you for the cordial reception 
you have accorded to my old chief, Thomas 
A. Edison. He never attempts to address 
an assemblage, but he wishes me to express 
to you his heartfelt thanks for the hand- 
some way in which you have received him, 
and to assure you that he wishes you all the 
success that you can possibly achieve in 
the business in which you are engaged, and 
if there is one thing more than another 
which pleases him, it is to be informed that 
the same old-enthusiasm which existed in 
the business thirty years ago exists among 
the generation that is now rising, which is 
identified with the business. 


President Freeman announced that 
the Executive Committee, in accordance 
with the constitution, heartily and 
unanimously recommended the election, 
as an honorary member of the associa- 
tion, of C. A. Coffin. 
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eount, and in order to keep these down 
absolutely continuous and faithful ser- 
vice is necessary; and that can be ob- 
tained only by offering some incentive 
over the mere wage which every laborer 
and every man who works with his 
hands or with his brains is entitled iv. 
President Freeman announced that 
the report of the Public Policy Com- 
mittee had been adopted at the execu- 
tive session in the morning, and stated 
that he and General Harries had dis- 
cussed these public policy questions 
with President Taft, who manifested 
much sympathetic interest in the sub- 
ject. The extra session of Congress had 
made it impossible for the President to 
accept an invitation to be present, but 
his personal representative, the Hon. 
Charles Nagel, secretary of the Depart- 
ment of Commerce and Labor, had been 
prevailed upon to address the meeting 
on the subject under discussion. 
Secretary Nagel said that the people 
of this country have permitted them- 
selves to believe that everything must 
come to them and that we need not 
grapple with the social and economic 
problems that have disturbed other 
countries. We permitted the old doc- 
trines and rules and rejoiced in our 


W. H. Blood moved that the conven- 
tion accept the report of the Executive 
Committee in recommending for honor- 
ary membership C. A. Coffin, and that a 
rising vote be taken. The motion was 
carried. 

President Freeman then said: ‘‘The 
gentleman who has just been elected to 
honorary membership represents prob- 
ably, as no other one does, the combina- 
tion of personal interest in both the 
manufacturing and central-station 
branches of our industry. While per- 
haps he is best known as the executive 
head and guiding genius of a large 
manufacturing company, his personal 
interests in central-station work are 
probably as much as they are in manu- 
facturing work, and it gives me very 
great pleasure to be able to present at 
this time to this convention our newly- 
elected honorary member, C. A. Coffin.’’ 

Mr. Coffin then addressed the meet- 


ing as follows: 


This is quite an unexpected honor to be 
elected an honorary member of your so- 
ciety. The next greatest honor would be a 
regular membership in your society, a so- 
ciety which has had my admiration, my con- 
fidence, has been my support and help in 
all times of trouble, in all seasons of busi- 
ness depression, in all times when there 


‘your particular calling in life. 
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prosperity until a condition of affairs 
arose that no fair minded man could 
tolerate. Whatever plan is made must 
be built up soundly upon the theory 
that a man who is well taken care of 1s 
better than a man who is neglected. 
He believed that a railroad that is able 
to report that for a whole year by 
reason of its own diligence, vigilance 
and care it has not had a single acci- 
dent, has ‘accomplished more for the 
community than if it had made the low- 
est rate that was ever offered as a re- 
sult of an order from the Interstate 


Commerce Commission. 

He thought that the criticism that 
Edmund Burke had applied to Lafay- 
ette that he was the strongest man he 
ever knew for starting a revolution, but 
the poorest one for stopping it, might 
be applied here. The Public Policy 


Committee, however, had not started a 
revolution, but had taken a long, long 


step toward stopping one. 

Secretary Nagel’s address was re- 
ceived with tremendous applause and 
President Freeman closed the meeting 
by urging that the member companies 
establish wherever possible such of the 
Committee’s recommendations as might 
be feasible in their community. 


seemed to be a halt in the march of elec- 
trical progress, as sometimes happens. 
Then suddenly one of our organization, one 
of our engineers, or some one of our official 
staff would get an inspiration from you, 
and the skies would brighten, and we would 
go on to further work, and effort, and with 
your help, to a measurable victory. We 
have appreciated the vast encouragement 
we have received from you, and the inspir- 
ation that we have had, and the constant 
upbearing, comradeship, companionship that 
we have had with all of you—we have not 
the pleasure, unfortunately, to meet you all, 
as frequently as we had the pleasure and 
delight of meeting your president and Mr. 
Insull and others, but we appreciate the 
efforts of all who have contributed in pro- 
portion to the vast opportunities they have 
had to the conspicuous work which stands 
as the work of your organization as a 
whole. 

I will detain you only a few moments. I 
have especially one message, which in all 
my life, and especially during the busy and 
happy, fruitful years, in which our organi- 
zation has been in touch with your organi- 
zation, has been very close to me—I have 
often been impressed with the feeling, 
which I believe should go home to the 
hearts of every one of you co-workers, that 
you should be happy in and satisfied with 

More than 
that, you should be proud of it, and above 
both of these, you should be devoted to it. 
I realize that no such message is necessary 
from me, but I often have occasion in my 
own mind to compare the most interesting, 
fascinating work in which you are engaged 
with that which we call, for want of a bet- 
ter name, the old industries, the regular, 
the standard industries, and I often think 
if the question were asked me—Would you 
exchange the work to which you have put 
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your hand for any of these, that the an- 
swer would come promptly—No, I would 
not. Your problems have the fascinating 
charm of chance. The great and supreme 
inspiration of possibility, and the great sat- 
isfaction of extraordinary accomplishment 
in respect to adopting means to end, in con- 
tributing wonderfully, not only to the com- 
fort, but to that which appeals more to the 


imagination of mankind, to the luxuries and 


conveniences of every-day life. Particularly 
can it be said of your calling, your art, that 
there is nothing in it of the element of hum- 
drum, there is nothing the history of which 
was old yesterday, or which will become 
old tomorrow, or next year. There is a hu- 
man touch with the household, with the 
cuisine, with cheerful illumination—not 
alone with that which appeals to the imag- 
ination, especially the fair sex, but the won- 
derful and effective illuminations in re- 
spect to advertising signs which are a mar- 
vel, particularly to any visiting foreigner 
who comes here, and to Mr. Insull and Mr. 
Gilchrist and his associates we owe a great 
debt of gratitude for the extraordinary work 
they have done in that art, which is not 
confined to that which we admire, the con- 
spicuous element of it, but the practical eie- 
ment of it to my mind is that it educates 
the public eye to a much higher degree of 
illumination, accustoms the eye to greater 
brilliancy so that even a well lighted office 
or home, which seemed heretofore to be 


The second technical session was held 
on Wednesday morning with W. C. L. 
Eglin in the chair. The session was 
opened with the report of the Commit- 
tee on Overhead-Line Construction, 
which was presented by the chairman, 
Farley Osgood. This report constituted 
a proposal for a national standard spe- 
cification. 


REPORT ON OVERHEAD-LINE CONSTRUCTION. 


The final report of the Committee on 
Overhead-Line Construction is a volumi- 
nous document of 195 pages. The two pre- 
vious reports were gone over and thorough- 
ly revised by this committee jointly with 
similar committees of kindred associations. 
The final report is therefore submitted as 
the national standard of recommended 
practice in overhead-line construction; the 
committee recommends its formal adoption 
and the publication of this report in hand- 
book form. 

The report is in four sections, the first 
of which gives specifications for materials 
used in 2,300-volt distribution and street- 
lighting overhead circuits and specifications 
covering methods of their construction. 
Thirty-six pages are devoted to the material 
specifications, which cover wooden poles, 
cross-arms and pins, metal cross-arm 
braces, bolts, lag screws, washers, pins and 
pole steps; galvanizing of iron and steel, 
steel strand and guy rods; bare and inst- 
lated copper and aluminum wire: copper- 
clad steel wire, tree wire, etc. Twenty-one 
pages are given to construction methods, 
particularly pole setting and guving and 
the stringing of wires. Twenty-nine pages 
are covered with illustrations of standard 
materials and construction methods. 

In the second section is a set of specifi- 
cations covering methods of construction 
for overhead secondary lines, including pole 
wiring for street-lighting work. These are 
copiously illustrated, as are the following 
sections. 

The third section contains forms for in- 
ter-company agreements and specifications 
for joint use of pole lines by lighting and 
telephone companies. 
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well lighted, now requires more illumination, 
and that is its practical side. 
Transportation has become the great field 
of industry in modern civilization, and I of- 
ten compare your vocation with that of the 
great transportation systems of the coun- 
try, and had I a friend or a brother, or one 
to whom I was adviser, would I suggest 
that he leave the field of your work and en- 
ter that of transportation? No. That miss- 
es the personal touch, it misses the co-oper- 
ation with every individual citizen, it miss- 
es that recompense for struggle and work, 
and the return for achievement, in a satis- 
fied, responsive community, in which every 
citizen whose home you light feels that 
his, and her, and their children’s comfort 
is augmented, their convenience increased, 
their health preserved, and contentment 
with life in the suburbs or on the 
farm, contentment with that phase of exist- 
ence, has been greatly deepened and 
strengthened, so from every point of view 
I think we should all have occasion 
to be gratified, profoundly so, with our 
work, and to be proud of it and devoted to 
it, and it is a great inspiration to me to 
stand before an assemblage of this kind, 
and this size, each member of which rep- 
resents in his own community the greatest 
expression of American civilization—there 
is no luxury greater, no convenience han- 
dier, nothing that meets more fully the 
wants in the everyday life of any com- 


Technical Sessions. 


The fourth section is a joint report on 
specifications for overhead crossings of elec- 
tric light and power lines over railroad 
rights of way, tracks, or lines of wifes: 
these specifications also apply to overhead 
electric light and power wires of over 5,000 
volts constant potential crossing, or con- 
structed over telephone, telegraph or other 
similar lines. This joint report was pre- 
pared by the N. E. L. A. committee and 
similar committees of the American Insti- 
tute of Electrical Engineers, American Elec- 
tric Railway Association, Association of 
Railway Telegraph Superintendents, and 
the American Railway Engineering and 
Maintenance of Way Association. 


The discussion was largely as to 
what action the meeting should take 
on the report. The chairman of the 
committee and the chairman of the 
meeting both insisted that some definite 
action be taken, whereas A. S. Miller 
advocated postponement until the re- 
port could be studied by the mem- 
bers. 

E. H. Davis objected to certain par- 
agraphs in the report, especially to 
clearances provided. 

A. S. Richey spoke as a representa- 
tive of the American Electric Railway 
Association, whom he had represented 
on the committee in considering the sec- 
tion on overhead crossings. He had 
not been consulted, however, in draw- 
ing up the section on joint use of poles, 
and he asked that no action be taken 
on that section until the matter could 
be considered by the American Elec- 
tric Railway Association. 

W. W. Freeman complimented the 
committee on its work, and suggested 
that if the meeting could not agree to 
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munity than what you in all the various 
applications of electricity already made, and 
still others yet to come, afford; and I want 
to congratulate you all, and I never forget 
to congratulate myself and my associates, 
that we have in you the support which has 
been a source of strength for so many 
years, and that you are carrying in a way 
our banner, doing our work, are achieving 
sometimes triumphs the credit for which 
unjustly comes to us, and I want you never 
to forget, and I have said it in your pres- 
ence before, that we fully appreciate the 
duty that we owe you, for the work you are 
doing in our behalf, the problems you solve 
for us, and the suggestions and improve- 
ments which you are quicker to make than 
are we. I thank you, gentlemen, for your 
attention. 


Mr. Freeman said: ‘‘ We are greatly 
indebted to Mr. Edison for the inspira- 
tion of his presence, and Mr. Coffin both 
for his presence and the benefit of his 
words of instruction, so pertinent and 
eloquent. I am sure we appreciate most 
highly their presence, and thank them 
most heartily and sincerely for the fa- 
vor conferred upon all of us here this 
afternoon.” 


adopt the report as a whole, it should 
be referred to the Executive Commit- 
tee to harmonize the points in dispute. 

George E. Wendle considered the 
clearances greater than were found 
practical in good practice. 

A. S. Ives criticized some of the de- 
tails, regarding the spacing of cross 
arms, lightning arresters and rental 
charges. 

Farley Osgood answered a number 
of questions which were raised, and ex- 
plained that many of the provisions 
were compromises between the prac- 
tices in different parts of the country. 
He explained that the section on joint 
poles had been standing since 1908, and 
did not think that any harm could be 
done by their adoption, as Professor 
Richey feared. 

Paul Spencer spoke in support of the 
specifications. 

It was finally decided to recommend 
to the Executive Committee the adop- 
tion of the report, and a motion to that 
effect was carried. 

A recess was taken until the after- 
noon, and the report of the Committee 
on Preservative Treatment of Poles and 
Cross-Arms was then presented by W. 
K. Vanderpool. 


PRESERVATIVE TREATMENT OF POLES 


The report of the Committee on the Pre- 
servative Treatment of Poles and Cross-arms 
is a document of 122 pages. The prelimin- 
ary report of the committee, made at the 
last convention, took up more particularly 
the various treatments, but was a genera 
discussion of the subject. In this year’s rê- 
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port more specific attention is given to the 
preservation of line timber, including def- 
inite working data and specifications. Of 
the various processes, the brush and dipping 
method has been found to be suitable for a 
limited number of cases where more thor- 
ough methods cannot be applied. The open- 
tank treatments seem to be suitable for the 
largest number of companies, inasmuch as 
the cost of the treating plant is not very 
great and its operation is relatively sim- 
ple. The best results are obtained with the 
full-cell treatment, that is, by the pressure 
process. For this process, however, the in- 
vestment in the treating plant is relatively 
high, and it is suggested that probably few 
companies would find it profitable to in- 
stall such equipment. Therefore, it is rec- 
ommended that where timber is to be treat- 
ed by the pressure method, which is con- 
sidered the standard method, that it be sent 
to one of the commercial creosoting com- 
panies, which do the work thoroughly and 
at quite reasonable cost. Durable woods, 
such as chestnut and cedar, can be treated 
satisfactorily by the open-tank process. 
Poles of the weaker woods should be treat- 
ed for their entire length, preferably by the 
full-cell, pressure method. In all cases care- 
ful attention must be given to the prior sea- 
soning of the timber. 

Under the subject of preservatives, de 
tailed specifications are given for coal-tar 
creosote oil and mixed oils, including 
water-gas-tar and distillates, which in gen- 
eral are less expensive than creosote oil. 
Under the subject of treatments, specifica- 
tions are given for the high-pressure sys- 
tem, the open-tank or atmospheric-pressure 
system, and for brush treatments. These 
go into much detail and give methods suit- 
able for treatment of poles and of other 
line material. A number of descriptions of 
open-tank plants are given with the aid of 
numerous illustrations. 

In Appendix A is given an article by Her- 
mann von Schrenk on “The Treatment of 
Telephone and Telegraph Poles as Prac- 
ticed in Europe during the year 1910.” This 
gives in some detail the processes that are 
used in various countries along with speci- 
fications for some of the treatments. Ap- 
pendix B gives a series of valuable sugges- 
tions and data covering the open-tank treat- 
ment of poles with creosote. Appendix C 
gives the report of a company that has been 
making use of a creosoting plant for some 
time. Appendix D shows the results of 
eighteen tests to determine the inflamma- 
bility of treated timber; these show con- 
clusively that creosoted timber is not as in- 
flammable as the untreated timber. Ap- 
pendix E gives an extract from a bulletin 
of the United States Department of Agri- 
cuJture on the damage to telephone and 
telegraph poles by wood-boring insects. Ap- 
pendix F gives extracts from a bulletin of 
the United States Forest Service, giving the 
latest statistical information concerning 
poles, cross-arms, brackets and insulator 
pins purchased up to 1909; it also makes 
some interesting references to the preserva- 
tion of such timber products. Appendix G 
gives a discussion by Dr. von Schrenk on 
the 1910 report of the Committee. 


R. D. Coombs opened the discussion 
by asking a few questions. He thought 
the specification regarding knots should 
be more rigid. 

S. B. H. Paine thought that poles 
having preservative treatment could be 
used on transmission lines in place of 
steel towers, especially where the right 
of way is limited. From every aspect 
except permanence the wood pole is 
preferable, and there is no difficulty in 
getting sufficient strength. 


' 
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Paul Spencer questioned the use of 
sapwood in cross-arms. 

H. A. Holdredge spoke of the diff- 
culty to line-men arising from the con- 
ductivity of treated poles. He had 
stopped using treated poles where 
transformers are hung and at cross- 
overs. He also referred to the differ- 
ence in European practice, where 
thirty pounds of preservative is used 
in place of the twelve pounds recom- 
mended by the committee. 

W. L. Abbott spoke of treating the 
pole only at the ground line by inclos- 
ing it in a cylinder. 

Mr. Kennedy told of experience in 
Southern California where experiments 
had been carried out in conjunction 
with the United States Forest Service, 
on different treatments for different 
soils. Open-tank hot treatment fol- 
lowed by cold immersion was found 
best. It is preceded by seasoning. 
Twelve pounds is not sufficient for all 
kinds of soil. Creosote and carboline- 
um have been tried with satisfaction. 
Creosoting with cold tar and then 
wrapping with burlap left poles in good 
condition after seven years. Poles sur- 
rounded with cement shelves shed the 
water and have remained sound. Poles 
should be thoroughly treated before he- 
ing used for any purpose. 

W. K. Vanderpool answered some of 
the questions. He thought it desirable 
to fully preserve cross-arms by pres- 
sure treatment even though it involved 
greater freight charges. He thought 
thirty pounds more than necessary in 
this country for poles, though it might 
be suitable for railway ties. Even in the 
South fourteen or fifteen pounds should 
be sufficient. Fifteen or twenty years 
of additional life is secured by proper 
treatment. It is not recommended to 
treat chestnut poles, and he had no in- 
formation relative to Idaho cedar. Re- 
ferring to Mr. Abbott’s suggestion, he 
thought the most thorough method 
was to put the creosote in a jacket and 
seal it. He thought it unsafe to use 
concrete or steel poles for ordinary dis- 
tribution work or are-light circuits. 
Mr. Eisenhauer agreed also that poles 
should be insulating. 

Dr. Alman closed the discussion. He 
stated that twelve pounds to the cubic 
foot had been recommended on the 
basis of the experience of the American 
District Telegraph Company, which ex- 
tends over fifteen years. A creosoted 
sapwood arm after long exposure is in 
better condition than an untreated arm 
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of heartwood. Experiments on con- 
ductivity showed that creosoted poles 
had higher conductivity than those 
treated with zine chloride. The tests 
were made after seasoning for two 
years, The creosoted pole contained 
thirty per cent of moisture, the other 
seven per cent. Rigid inspection is nec- 
essary if specifications are to be en- 
forced. He cited numerous instances 
where the specifications were not even 
approximated and even where sub-con- 
tracts were let on different specifica- 
tions. On one army contract forty- 
three per cent of the material offered 
had to be rejected and retreated. 

The report of the Committee on Un- 
derground Construction was then pre- 
sented by W. L. Abbott. 


UNDERGROUND CONSTRUCTION. 


The report of the Committee on Under- 
ground Construction covered four main top- 
ics: conduit construction, cable and installa- 
tion of same, auxiliary subway equipment, 
and operation. Respecting the first of these, 
a particular study was made of the design 
and construction of a conduit system for 
suburban districts and small towns. The 
first thing to be determined is whether the 
distribution shall be from a conduit in the 
street, from an interior block system, or 
from a conduit along the sidewalk. Eacn 
of these systems has been used under spe- 
cial conditions and been found satisfactory 
in meeting them. Of eight large companies 
that operated, four used tile and fiber ducts, 
one uses tile and stone, two use fiber ex- 
clusively or nearly so, and one uses tile ex- 
clusively. The cost of cement or fiber duct 
is about ten per cent less than tile duct in 
all sizes below twelve ducts. Above this 
number, however, the tile constuction is 
the cheaper. The use of fiber ducts is in- 
creasing. 

In the second main topic considered, the 
Committee discusses the construction of, and 
material for, cable joints on systems of 6,600 
volts and over. Low-tension cable joints give 
practically no trouble, but in high-tension 
work the joints frequently do. Detailed 
specifications are given and several diagrams 
of a joint that is recommended for three- 
conductor, paper-insulated, lead-covered 
cable. Paper tube joints are also used to 
some extent. In all joining work it is im- 
portant to have a careful and conscientious 
splicer. Considerable attention must be 
given to securing a good sealing compound. 
Some trouble has been experienced by near- 
ly all large companies from electrolytic ac- 
tion on cable sheaths. Some companies fa- 
vor fiber conduits for this reason, water- 
proof joints being made between sections of 
fiber ducts. Anything exceeding one-half to 
one volt positive difference of potential be- 
tween cable sheaths and underground metal- 
lic structures becomes serious and requires 
preventive measures. Various schemes are 
made use of to minimize electrolytic trou- 
ble, but no single one can be recommended 
as being the best. Some attention was 
given to the matter of the composition of 
cable sheaths and to the material and thick- 
ness of the insulation. Cables running 
through manholes require careful protection 
and separation. Unsheathed cable has been 
used to some extent, but is not recommended 
for permanent installations. Submarine 
cables have -been giving good satisfaction, 
but give trouble chiefly when boats drag 
their keels over them or pick them up with 


anchors. 
In connection with auxiliary subway equip- 
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ment the Committee considers that trans- 


formers for an underground system had bet-- 


ter be installed on poles where the distribu- 
tion is overhead or in special vaults on the 
customer’s premises or under the sidewalk 
if the distribution is entirely underground. 
Where fuses are used they are between 150 
and 200 per cent of the cable capacity. 

Under the subject of operation the Com- 
mittee considers the failure of cables and of 
joints. Respecting the former, trouble has 
been experienced from punctures of the 
sheath; some failures have occurred from 
proximity to steam pipes which heated the 
surrounding ground and the conduits; more 
trouble is experienced during hot weather as 
a rule; failures in manholes have also oc- 
curred. The chief cause of failures in joints 
is due to improper design, unsuitable ma- 
terials, or careless workmanship, the two 
latter being the chief causes. In case of 
serious short-circuits the trouble has fre- 
quently been communicated from one duct 
to adjoining ones, but in conduit built with 
fiber or with concrete duct materia] having 
tight joints there seems to be greater resist- 
ance to the transfer of heat from a short- 
circuited cable. In locating troubles, the 
Murray loop test is most commonly em- 
ployed, but the method of using an inter- 
mittent current and exploring the damaged 
cable by means of an induction coil and tele- 
phone is also much used. The design of a 
cable system for a substation ring or tan- 
dem arrangement is discussed, also various 
selective devices for indicating the lowering 
of cable insulation, particularly the Torchio- 


Varley system. The Committee concludes. 


its report with a brief reference to the fre- 
quent explosions of gas in manholes, which 
can be reduced to a minimum by the use 
of ventilated covers. 


Numerous questions were asked in 
the discussion. Farley Osgood spoke 
of the relation of the insulation be- 
tween the several conductors of a cable 
and the over-all insulation, and related 
some experiences, 

S. B. Way stated that the concrete 
conduit used in St. Louis, and described 
last year, had been tried in Joliet un- 
der adverse conditions and abandoned. 
It is being extended in St. Louis with 
satisfactory results. This conduit re- 
quires warm weather during construc- 
tion. Its great advantage lies in being 
fireproof, and it is especially suitable 
for a single Jayer of ducts. The cost 
of $5,458 a mile includes necessary 
manholes and distribution holes. Simi- 
lar work on brick or asphalt streets 
would cost $6,000 or $6,500 per mile. 
Cement covering for cables had proven 
very satisfactory, as it is cheap and can 
be cracked off when necessary to bend 
a cable to a new position. The cover- 
ing should be kept wet for twenty-four 
hours. 

S. B. H. Paine told of the German 
practice in semi-rural eommunities of 
laying cable directly in the earth, with- 
out ducts. There is no more difficulty 
in discovering and repairing faults 
than with conduits. The latter were 
abandoned except on paved streets. 
The cost is fifty per cent more than 
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overhead-line construction. The cable 


is lead-covered. f 

E. A. Stalker also referred to this 
practice, which had been tried in New 
York for park lighting with success. 
Armored cable was used. 

W. C. L. Eglin stated that lead-cov- 
ered cable had been used in that way 
for suburban residence districts in 
Philadelphia and Washington. He also 
stated that the only effective way of 
removing gas from a manhole was to 
put on a false cover and force air in 
under pressure. The gas is then driven 
back. Mr. Meyer had found trouble in 
Newark in getting around trees, and 
moreover the cost of armored cable is 
as great as lead cable plus pipe. The 
laying of pipe was favored. He con- 
sidered it very important to standard- 
ize underground work. 

W. L. Abbott closed the discussion. 
Answering a criticism of fiber duct, he 
stated there were two kinds. One is 
made of wound and creased paper; the 
other is a homogeneous felt mass, 
pressed together. The latter has con- 
siderable strength. Cable trouble can 
often be located by inspection of man- 
holes. Evidence of smoke or odor of 
burning is often detected withut lift- 
ing the cover. The Murray loop test is 
usually tried first and then an explor- 
ing coil. | 

The paper by E. A. Loizeaux on 
“Load Reports of An Electrice System, ”? 
was, in the absence of the author, read 
by Mr. Burnett. 


CLOAD REPORTS OF AN ELECTRIC SYSTEM?’ 


Mr. Loizeaux, in this paper, advocates 
very strongly the making of load reports 
from the regular load records of a central- 
station company. He gives a large number 
of forms ihat are in use by the Consolidated 
Gas, Electric Light & Power Company, of 
Baltimore, Md. The first step in the series 
of records includes the daily log sheets 
made by the operators at the various sta- 
tions and substations. These are sent to 
the main office where the totals are checked 
and entered in a loose-leaf record book. 
From these records the following reports 
are made: A daily output summary, spe- 
cial daily load curves and daily curves show- 
ing the consumption of special large eusto- 
mers. The following monthly reports are 
made usually in the form of load curves: 
the first gives the total kilowatt-hours gen- 
erated and purchased; another the kilowatt- 
hours sent to the commercial lines: a month 
ly ioad statement includes a summary of 
the more important figures of the preced- 
ing reports; a graphic load record is also 
made and load curves showing the maximum 
peak and maximum output of the month and 
the day on which these occurred. Yearly re- 
ports are made as follows: a tabulation of 
kilowatt-hour statistics, peak loads, load fac- 
tors, continuous reports showing the total 
output by years, and several other reports 
dependent upon local conditions. The au- 
thor recommends that all these reports be 
drawn or printed upon regular letter-size 
paper so that they may be included in any 
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of the files of the company. While advo- 
cating the making of complete reports, Mr. 
Loizeaux cautions against going to the ex- 
treme of making numerous superflious re 
ports. 


N. J. Neall thought it curious that 
the New York Commission had not 
asked for such reports. In Massachu- 
setts it is optional to file data of least 
and greatest load. For commission and 
legal purposes it is desirable to have 
records. There should be an Associa- 
tion committee on this matter. 

The sense of the meeting was that 
the Association should endeavor to 
prepare standard forms for load re- 
ports. The session then adjourned. 

THIRD TECHNICAL SESSION. 

The third technical session was held 
on Thursday afternoon with John F. 
Gilchrist in the chair. The report of 
the Lamp Committee was presented by 
W. F. Wells. This was followed by the 
report of the Committee on Prime Mov- 
ers, read by L. E. Moultrop, chairman. 


REPORT ON PRIME MOVERS, 


The revort of the Committee on Prime 
Motive Powers includes, as subdivisions, 
the topics that were formerly taken up by 
the Association’s committees on steam tur- 
bines and gas engines: It also includes for 
the first time a report on hydraulic equip- 
ment. In steam-turbine work it has been 
found that the machines themselves gave 
very little trouble, but the auxiliaries were 
subject to some criticism, not that they 
were unreliable in action, but that they 
were causing more maintenance and atten- 
tion than seemed necessary. Correspond- 
ence was had not only with a large number 
of member companies of the Association, 
but also with several of the more prominent 
manufacturers. The comments made by 
some of the latter were included in the re 
port. 

Some attention was given to the matter 
of erosion and corrosion of the blades and 
casings of steam turbines. These have 
been noticed in isolated cases, but no 
definite conclusions could be drawn as to 
their causes. In some instances it seemed 
to be from the use of improper materials in 
manufacture. These have generally been 
rectified by the use of nickel-steel or other 
hard compositions. All of the manufactur- 
ers stated that they would furnish direct- 
connected exciters for turbo-generators if 
these were demanded, although in somé 
cases the practice was regarded as not & 
desirable one. In vertical turbines of the 
Curtis type, the clearance has been success- 
sively increased from the first to the sub- 
sequent stages; the fastening of the inter 
mediate buckets has been redesigned so 38 
to make a more rugged construction and 
one that obviates the possibility of leaks. 
One company stated that erosion and corro- 
sion did not materially affect the efficiency 
of the unit, but that when it had became 
quite marked the machine could be rebored 
and brass-lined, thus not only restoring it 
to its original efficiency, but permanently 
stopping the action. A bleeder type of tur- 
bine has been developed so that steam may 
be taken from the intermediate stages for 
use in low-pressure heating or any other 
purpose. A better knowledge of the bal- 
ancing of vertical turbines has removed the 
troubles that this formerly gave. The Com- 
mittee regards as very important that water 
of condensation be thoroughly removed from 
the steam supply of low-pressure turbines. 
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Some companies have found trouble from 
excessive pitting and other corrosion in con- 
denser tubes, although as a rule this is 
confined to those companies along the sea- 
coast that use salt water for a circulating 


- medium. The scheme of changing the num- 


ber of water passes in surface condensers 
has been made use of by one company that 
was troubled formerly from clogging of the 
tubes due to deposits from muddy water: 
it was found that the condenser could very 
readily be converted into a single-pass con- 
denser which largely minimized the trou- 
ble. There seems to be little standardiza- 
tion of tke specifications for cylinder oil for 
auxiliaries using superheated steam and 
also for step-bearing oil. For feed-water 
heating in steam-turbine stations the ex- 
haust from the auxiliaries is usually ample 
for raising the temperature to between 200 
and 210 degrees Fahrenheit, open heaters 
being principally used. But little attention 
-has yet been given to the development of 
larger sized boiler units; the Detroit Edi- 
son Company, however, has several having 
a capacity of 2,300 horsepower giving ap- 
parently excellent service. Mechanical sto- 
kers are in general use in the central sta- 
tions. 

In the appendices to the report are given 
reports that were prepared either by mem- 
bers of the committee or by some of the 
manufacturers. The first appendix gives the 
summary of the situation regarding gas 
producers and gas and oil engines. These 
have been found to give excellent satisfac- 
tion when carefully operated in the smaller 
plants, particularly where the grade or fuel 
available is not suited for economical gen- 
eration of steam. For very large plants, 
however, the initial investment cost is very 
much heavier than that of steam-turbine 
equipment. A long list of recent gas and 
oil-engine installations reported by various 
manufacturers is given as the supplement 
to the 1910 report of the Committee on 
Gas Engines. The second appendix takes 
up water-power apparatus. Some trouble 
has been noticed from unbalanced gates. 
Turbine runners have suffered from pitting 
and scoring, caused in some instances by the 
use of improper material in manufacture 
and probably in more frequent cases by 
foreign solid matter in the water. The 
gears of vertical turbine units that are 
connected to a horizantal shaft have been 
the source of much trouble. Impulse wheeis 
have been giving chief trouble in connec- 
tion with the nozzles. Governors have re- 
quired careful attention and this has meant 
the employment of highly skilled labor. 
Simplification in governor design is sought. 
One manufacturer has suggested the possi- 
bility of developing a governor which is 
electrically actuated by change of load in- 
stead of change of speed, so as to obtain 
more close speed regulation. In those gov- 
ernors employing the oil system careful at- 
tention must be given to the oil, and to the 
pumps for circulating. Relief valves have 
been found very successful in most of the 
plants. Ice trouble has been experienced 
in many plants in the northern part of the 
country. In the third appendix are given 
the comments of some manufacturers on 
means for preventing pitting of condenser 
tubes. In the fourth appendix are given 
tests of two steam turbines, one operated 
with a single-pass and the other with a 
three-pass surface condenser. The final ap- 
pendix gives a detailed description of means 
for purifying the air for the ventilation of 


turbo-zgenerators. 
E. E. Gilbert called attention to the 


necessity for clean air for the gen- 
erators. 

John C. Baker commended the in- 
creasing use of accummulators in con- 
nection with the governors of hydraul- 
ic turbines. This has the advantage 
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of rendering more certain a supply of 
a large quantity of oil under high pres- 
sure and will permit the use of very 
short lines of large pipe. It is not al- 
ways appreciated what a tremendous 
sluggishness is Imposed on the govern- 
ors by a long line of pipe. The bleeder 
type of steam turbine finds a steadily 
increasing demand in competing with 
private plants. Heating sales will be 
made hereafter on a meter basis, and 
the only way of metering is by the con- 
densation from the customer’s prem- 
ises. The metering cannot be accurate 
if steam of high heat quality is sup- 
plied some hours of the day and low- 
pressure steam at other hours. Bleed- 
ing the turbine supplies the means of 
furnishing steam at a definite pressure 
and thus results in a material economy. 
One of the manufacturing companies 
is building a type of turbine in which 
the steam is bled between the high and 
low-pressure stages and carried around 
one of the disks of the low-pressure 
side by means of a by-pass valve con- 
trolled by the pressure in the heating 
main. He then referred to the Humph- 
rey gas pump which has recently been 
developed in England and Germany, 
for which a thermal efficiency is claim- 
ed ten per cent higher than that ob- 
tained in the usual cycle. Units have 
been designed from two horsepower up 
to 1,600 horsepower in capacity. Great 
things may be expected of this new 
engine, and it is hoped that the com- 
mittee will include it in next year’s 
report. 

W. C. L. Eglin thought that turbines 
had been in practical use long enough 
to get some definite data on the effects 
of corrosion and erosion. He had 
found that the efficiency was materially 
changed where the erosion is marked. 
In this case, the erosion was due to 
impurities of the water, and not to 
poor design. He also referred to the 
excessive time usually required in mak- 
ing even minor repairs with a turbo- 
generator. 

W. L. Abbott spoke at length on his 
experiences in balancing turbines and 
experiments made to test out the the- 
ories on this point. He had found that 
that the shaft was not always thrown 
out on the side having the greater 
weight. 

Roger D. DeWolf spoke of the oper- 
ating conditions which a turbine of the 
bleeder type would meet. The elec- 
trical load could vary up to the max- 
imum capacity of the machine and the 
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steam load vary up to the maximum 
amount of steam that the turbine would 
pass on the high pressure side when 
the low-pressure side was inoperative. 
A machine which will automatically 
control the steam supply as these loads 
vary, will have a very wide application. 
The central-station companies are com- 
ing to recognize the importance of heat- 
ing as a by-product in manufacturing 
power and with such a machine this 
buiness can be handled to advantage. 
The use of a reducing valve in connec- 
tion with this work is not advisable 
because the turbine is itself a reducing 
valve, and its efficiency is decreased 
by the use of another valve, since some 
of the available heat energy is not 
transferred into power. He criticized 
the committee’s report for not stating 
with what success gas engines have met 
where they had supplanted central-sta- 
tion service. He thought that a de- 
tailed examination would show that in 
the long run such plants are not suc- 
cessful for the small isolated-plant 
owner. 

I. E. Moultrop spoke of the conflict- 
ing data on shrouded blades. Although 
it is claimed that they prevent the 
entrained water from being thrown 
against the cast-iron cylinder, other 
experience shows that there has been 
considerable wasting away of the cast 
Iron, due to the impact of the wet 
steam. Speaking of improvements in 
design, he pointed out that the advan- 
tage of high rotative speeds was in the 
reduction of the rotor diameter. By 
dividing the steam between two equal 


elements in the double-flow turbine, the 


blade lengths are halved and there- 
fore become practical for high speeds. 
He corrected a statement in the printed 
report regarding internai-combustion en- 
gines, and stated that such engines have 
been built abroad in sizes up to 10,000 
horsepower, and with 1,500 horsepower 
in a one-cylinder, two-stroke, four-cy- 
cle engine. Regarding the effect of 
erosion on efficiency, he stated that the 
efficiency might be expected to fall off 
for a turbine of the Parsons type be- 
cause the erosion, increased the clear- 
ance over the blade tips. In the Cur- 
tis type this would not take place. 
Feed water undoubtedly has an im- 
portant relation to erosion and the 
same type of machine shows very dif- 
ferent results in different localities. 
The report of the committee on elec- 
trical apparatus was then presented by 


G. L. Knight. 
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REPORT ON ELECTRICAL APPARATUS. 


The report of the Committee on Elec- 
trical Apparatus covers a wide range of 
generating and substation equipment. 

The past year has been a notable one in 
the development of turbo-generators of 
large capacity. The Commonwealth Edison 
and New York Edison companies have 
placed orders for a number of machines of 
20,000-kilowatt output and it is understood 
that units of still greater capacity for one 
of these companies are under considera- 
tion. The report gives the reason for the 
selection of 4,500 volts as the generator 
voltage at Chicago, and the use of a com- 
pensator to increase the potential to 9,000 
volts, for use on the lines. In the case of 
the Chicago machines the winding of the 
generators was designed to give a reac- 
tance of four per cent, and in conjunction 
with four-per-cent reactance in the com- 
pensators, the short-circuit current of the 
unit as delivered to the bus will be limit- 
ed to fifteen times the normal full-load cur- 
rent. Several large units in process of 
construction for the use of other compan- 
ies are to be arranged in a similar manner 
with a combined reactance factor in gen- 
erator and compensator of about eight per 
cent. The report takes up the question of 
reactances, describing those that have 
and declares that the tests 


been built, 

recently made of these at Chicago show 
conclusively that 12,000-kilowatt gen- 
erators can be short-circuited with- 


out harm when such reactances are used. 
Field rheostats are next considered and rec- 
ommendations made that these be placed 
in such position as to avoid the delivery 
of heat to either the leads or the dial-switch 
heads, and a warning given that great at- 
tention should be paid to the proper se- 
curing of the leads at the rheostat as the 
disconnecting of a lead may lead to disas- 
trous open-circuiting of the field. 

Under the head of oil switches the re- 
port states that the large number of tests 
recently made at Chicago has given an 
unusual opportunitv for ntndving the oper- 
ation of oil switches, several types of which 
were used and some of which were modi- 
fied in several different ways, with a spe- 
cial view of increasing the safe rupturing 
capacity with minimum damage to the 
switch. The Committee strongly recom- 
mends that all disconnecting switches of 
the knife-blade type should be mechanical- 
ly locked in place, as short-circuit condi- 
tions and strains produced by magnetic 
felds around conductors in bus structures 
have in some cases been sufficient to cause 
the knife switches ordinarily used as dis- 
connective switches, to open at points 
where the ensuing arcs have damaged ev- 
erything immediately surrounding, as well 
as interrupting service. The report empha- 
sizes the important duty performed by an 
employee of an electric generating system 
in the paralleling of generators for opera- 
tion on a common bus. One company re- 
ports that it has developed what it calls a 
synchronizing recorder which records the 
exact position of the synchronizing needle 
at the time the switch is closed. The re- 
sult of this record of the accuracy of a 
man’s work causes the operators to ex- 
ercise the utmost care in handling ma- 
chines. The report calls attention to the 
troubles that have been experienced with 
time-limit relays of various types and 
voices the hope that in the near future a 
relay will be on the market which will 
avoid the troubles experienced heretofore 
in the operation of relays on feeders from 
a common source, where selective action 
has not been obtainable. 

The question of series transformers has 
received careful attention. In the past the 
manufacturers have overlooked the enor- 
mous strains to which the windings of 
these transformers were subjected under 
short-circuit conditions, and it is only after 
recent experiments that the true condi- 
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tions have been apparent. Examination of 
series transformers of small capacity 
which have broken down under short-cir- 
cuit conditions show the primary windings 
to be practically disrupted. It has now 
been decided that for certain purposes, par- 
ticularly where automatic circuit-breaking 
devices were operated vy these transform- 
ers, under no conditions should the trans- 
formers be used with other than a single 
piece of copper for the primary circuit, this 
bar to pass directly through the transform- 
er and to be inclosed with a single insulat- 
ing medium of satisfactory strength, to 
properly separate the primary and secon- 
dary windings under all conditions. The 
general practice is now established that 
where accurate instrument transformers 
are necessary two transformers should be 
installed in series, the first to be of the 
single-turn type located nearest to the bus- 
bars and to be used exclusively for trip- 
ping switches and operating ammeters, the 
second to be of a more accurate type for 
operating recording and indicating instru- 
ments. The report calls special attention 
to the troubles which member companies 
have had with the primary fuse of potential 
transformers. Several new types have been 
developed and it now seems that for at 
least 6,600 volts and under the problem 
has been solved satisfactorily. Respecting 
motor-generators and rotary converters 
there is expressed the desirability of using, 
as far as possible, slow-speed apparatus. 
The tendency of the manufacturing com- 
panies in meeting competition seems to be 
to develop apparatus running at high speed, 
as a result of which many reports of unsat- 
isfactory operations have been given. The 
report also takes up more briefly storage 
batteries, feeder regulators, series mercury- 
arc rectifiers, lightning arresters and test- 
ing of electrical apparatus, particularly of 
high-tension cables. 


W. F. Wells brought up the question 
of what could be done to prevent the 
spread of fire in substations since in 
oil-cooled transformers it is often dif- 
ficult to prevent fire from spreading. 
With air-blast transformers a fuse 
should be arranged that as soon as 
flame issues from a transformer the 
blower would be automatically shut 
down. 

F. D. Newbury spoke of the design 
of turbo-generators. A feature that 
should be carefully watched is the coil 
bracing. Effective bracing will limit 
the damage possible, and the use of rope 
as a restraining means should be avoid- 
ed as far as possible. Since high-speed 
machinery is cheaper than low-speed 
mechinery ìt should be adhered to. and 
hy properly inclosing noise has been 
obviated. He depreciated the input-out- 
put method of measuring efficiency, 
since the result depended upon the dif- 
ference between too large quantities, 
and stated that the only accurate meth- 
od is to measure with integrating in- 


struments over a long period of time: 


with constant load. 

R. F. Schuchardt stated that the 
tests made in Chicago have been com- 
pleted and the conclusions given in 
the report not materially changed. 
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They had more confidence in oil 
switches than formerly, as tests showed 
that the switches would do more than 
they had been thought capable of. 

E. M. Hewlett spoke of the difi. 
culties with time relays and of some 
new designs which are being developed. 
He stated that he had a potential-trans- 
former fuse which can open a large 
system under any condition of short- 
circuit without distress. 

I. E. Moultrop thought that motor- 
generator sets should be tested indi- 
vidually before being shipped from the 
factory. The large manufacturers 
make careful tests on one machine of 
a type and then assume that they will 
all act the same way. He favored the 
input-output method of testing. He 
stated that although time relays had 
been set differently, he found that they 
all came out together whenever trouble 


occurred. 

H. L. Wallau stated that he had some- 
what the same conditions to contend 
with in Cleveland, where they operated 
with a neutral and used a limiting re- 
sistance. When there was a ground 
he got a selective action, but with a 
short-circuit all the relays went out at 
once. 

The next paper was on “‘ Ventilation 
of Turbo-Generators’’ by R. B. Wil- 
liamson. 

VENTILATION OF TURBO-GENERATORS. 


Mr. Williamson’s paper points out the 
need of cooling turbo-generators and some 
successful ways of doing so. The high 
speed of these machines makes them small 
in bulk and their high rating means the 
concentration of great heat from the fric- 
‘ion and core losses. To prevent danger- 
ous temperature rise, forced cooling is nec- 
essary and usually carried out by circu- 
lating air through the inclosed machine. 
About 125 cubic feet of air per kilowatt of 
internal loss should be provided. In 8 
typical 5,000-kilowatt, 1.800-revolution-per- 
minute machine the losses were: Friction 
and windage, 120 kilowatts: core loss, 78: 
copper loss, 45; or a total of 243 kilowatts: 
this machine therefore required about 28.000 
cubic feet or 2,270 pounds of air per min- 
ute for cooling. Another rule for determin- 
ing the amount of air required is to provide 
5.0 to 7.5 cubic feet per minute per kilo 
volt-ampere output. On this basis the 
weight of air needed in many cases ex: 
ceeus the weight of steam passing through 
the turbine. In order to pass this large 
quantity of air attention must be given to 
the ducts or pipes through which it is led. 
The air must be cool and clean. If cool 
air cannot be obtained from the basement, 
it should be drawn through a duct from out- 
doors. The velocity in these ducts should 
not exceed 1.200 feet per minute. A small 
percentage of dust would soon produce & 
large deposit of dirt in the machine, there- 
fore an air filter should be used. This must 
be cleaned frequently to prevent fouling 
and stoppage of the air supply. Various 
forms of filter and arrangements of the 
renerator casing were described and illus- 
trated. It has been suggested to utilize the 
heated discharge air, as its heat represents - 
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from three to six per cent of the station 
output. It is customary to set up the air 
circulation by means of centrifugal fans at 
the ends of the rotating field, although 
sometimes a separate centrifugal blower is 
provided. The greater part of the cooling 
air is required for the stator. At least two 
different arrangements of air passages are 
provided in different machines. One has 
the air entering through the end housings, 
passing through the fans to a chamber at 
the base of the stator yoke and then 
through the stator core ducts to the dis- 
charge at the top of the machine: for very 
large machines the air is passed through 
multiple paths leading through numerous 
inlets in the periphery of the yoke, then 
through the stator core ducts and out at 


adjacent outlets. 
H. L. Wallau called attention to the 


fact that where the air circulates 
through a station basement, through 
the machine and back again, there is a 
great tendency for dirt to collect in the 
machine. If the dirt is simply blown 
out it is spread around the station and 
eventually gets to the generator again. 
He thought a vacuum system of clean- 
ing would be desirable. 

R. F. Schuchardt stated that a 
vacuum system was being installed in 
one of the Chicago substations, but he 
did not know of any application to 


generators. 
The next paper was by M. O. Troy 


The first meeting of the Power Trans- 
mission Section was held on Thursday 
morning with John F. Gilchrist in the 
chair. A report was presented by A. S. 


McAllister on the April conference of 
the section, where water powers and 
their governmental control were dis- 


cussed. 
A paper was then presented on ‘‘Cen- 


tral-Station Power and Electricity Sup- 
ply for Trunk-Line Railroads,’’ by 
Frederick Darlington, of the Westing- 
house Electric & Manufacturing Co. 


CENTRAL-STATION POWER FOR RAILROADS. 


Mr. Darlington’s paper points out that 
power for all purposes, including electric 
lighting, manufacturing and railroad motive 
power, should properly be supplied from the 
same central stations and that power gener- 
ation and railroading should be conducted 
as separate and independent undertakings 
and not by railroad companies engaging in 
central-station power work. There is one 
essential to railroad work that must be met 
to the fullest extent before central statioms 
can hope to succeed in the general supply 
of electricity for railroad motive power. The 
power must be reliable and the railroads 
must be assured of its continuity of service 
under all circumstances. This implies a 
degree of permanency and a simplicity of 
construction that has not been generally at- 
tained, according to Mr. Darlington. In this 
connection comparisons are made between 
large and small-capacity plants, the former 
being shown the more reliable and econom- 
ical. Figures are also given, showing total 
installation cost per horsepower of large 
and small plants. The author then likens 
the locomotives of a railroad to so many 
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and was entitled ‘‘Progress and De- 
velopment of Self-Cooled Transform- 


ers.” 
SELF-COOLED TRANSFORMERS. 


The question of limiting the size of self- 
cooled transformers, Mr. Troy stated, was 
purely one of temperature, and therefore 
the development of the transformer has 
been concerned with the solution of ther- 
mal problems. Speaking of the early de- 
velopment, between the years 1885 and 1890, 
the author mentioned the fact that the first 
transformers were very small and that for 
this reason there were not serious difficul- 
ties with excessive temperature. When oil 
cooling came in, about 1890, the cooling 
effect was not at first realized and then 
the transformers were made in only small 
sizes so that it was not uncommon to see 
transformers clustered over the exterior 
of a building. At the present time, owing 
to better cooling, the core-type of trans- 
former, or the newer type, the distributed 
core-type transformer, has come into very 
general use. This type has its core di- 
vided into four external parts resulting in 
a reduction of the average length of mag- 
netic circuit. The central leg on which 
the windings are placed has a restricted 
cross section which considerably reduces the 
length of the copper windings. Greater ef- 
ficiency, better insulation and greater rigid- 
ity are among the advantages of this type. 
The first transformer of this type was built 
in 1902 and the transformer was finally put 
on the market in 1907. Since then other 
improvements have been made and there 
is now a constant striving to bring down 
losses and to approximate as nearly as pos- 
sible an efficiency of 100 per cent. The 
life of a transformer is, perhaps, even more 
important than a small increase in ef- 
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poor portable steam-engine plants of 1,000 
to 1,200 indicated horsepower. Steam loco- 
motives by the very nature of their service 
are tied down to pretty nearly all of the con- 
ditions which are recognized as objection- 
able in stationary, power-generating plants. 
They have to be operated non-condensing, 
fire-box space is limited, have poor average 
load-factor, etc. On the other hand the ad- 
vantages of the electric locomotive were 
cited. The paper calls attention to the atti- 
tude of some in talking of the great cost of 
electric power on railroads and referring to 
the existing installations in this connection. 
As a matter of fact the instances where 
electric locomotives have hitherto been in- 
stalled on trunk lines have all had for their 
main object the avoidance of smoke in tun- 
nels and the sections electrically equipped 
are not favorable to the most economical 
operation. To install an entirely new mo- 
tive-power system for a few miles only must 
always be disproportionately expensive. The 
author states that under suitable conditions 
electrification of trunk-line railroads is ad- 
visable, in many places, for purely econom- 
ical reasons, whereas, in other places, where 
the density of traffic is small and the dis- 
tances to be covered are great, electrifica- 
tion is not advisable. Central stations, how- 
ever, should begin by furnishing the railroad 
power where it is economical and profitable 
to use electricity. As a general plan for 
obtaining this business in the future, Mr. 
Darlington suggests the unification of power 
systems in territories where it is possible. 


F. B. H. Paine opened the discussion 
by stating that central stations have 
been negligent in the matter of supply- 
ing small electric railways and he 
thought plans should be made for ac- 
quiring this kind of load. Preparation 
for large work has come from a federa- 
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ficiency, and although further refinements 
may increase efficiency, the future trans- 
former improvements will probably be 
largely made in the direction of securing 


a longer useful life. 
Mr. Troy stated, were even more rapidly de- 


veloped than distributing transformers. Oil 
cooling was introduced as well as the fur- 
ther refinement of water cooling, through 
pipes in which water circulated. It is, of 
course, possible to work the copper harder 
in the water-cooled transformers, reducing 
the amount of copper required for a trans- 
former of given capacity. An increase of 
cooling surface was, as an improvement, 
obtained by spreading the coils apart at 
the end of the core. In some cases ducts 
were provided between the windings. As 
the size of a transformer increases it is 
not only necessary to make the tank large 
enough to contain the coils but there must 
be an increase of surface to dissipate the 
heat. Mr. Troy’s paper ended with a re- 
view of the leading types of transformer 
tanks now on the market. 


A. S. McAllister pointed out that the 
true radiating conditions were not 
altered by changing the shape of the 
surface, but that the real gain was in 
the increased convection of heat by air 
currents. 

W. S. Moody replied that this was 
merely a matter of definition and that 
the term ‘‘radiating surface’’ was pop- 
ularly used for the entire effect, al- 
though it was not strictly correct. 

The session then adjourned. 


tion of the smaller organizations. He 
illustrated the case of a transmission 
system in Central New York which did 
not develop any power, but bought it 
from the generating companies and sold 
it to consumers. By having a number 
of sources of supply much better con- 
tinuity of service had been seeured. He 
prophesied great things for this seheme 
in the future with a steadily increasing 


load-factor. 
R. F. Schuchardt agreed with the pre- 


ceding speakers and pointed out the 
great advantages, from the point of 
view of conservation, by such consoli- 
dations and centralization. 

The report of the Committee on Pro- 
tection from Lightning was then pre- 


sented by B. E. Morrow. 
PROTECTION FROM LIGHTNING. 

The report of the Committee on Protec- 
tion from Lightning as usual is divided 
into two parts, the first relating to trans- 
mission systems and the latter to distrib- 
uting systems. The Committee secured from 
about twenty companies, that have made a 
particular study of the subject, a summary 
of their results and opinions. The princi- 
pal difficulties experienced on transmission 
systems are those arising from line failures 
such as breaking down of insulators, burn- 
ing off of wires or poles by direct lightning 
strokes, etc. Where failures of station ap- 
paratus due to lightning have occurred it 
has frequently been found that the insula- 
tors had previously been weakened or 
strained by heavy overloads, and but for 
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this fact it would have withstood the un- 
usual stresses not taken care of by the light- 
ning arresters. The older types of multi- 
gap and horn arresters give fairly satisfac- 
tory service for their limited applicability. 
The electrolytic type of arrester has given 
very satisfactory results. Every installation 
has reduced both the interruptions to the 
service and the cable punctures by large 
percentages. The electrolytic arresters are 
rapidly replacing those of the horn type. 
The principal objections urged against are 
initial high cost and the necessity for fre- 
quent charging and attention. Transmission 
lines having overhead ground wires suffer 
the least damage. Special devices, such as a 
grounded metal ring about each insulator 


and an in ual lightning rod at each pole. 
have also ven quite satisfactory in cer- 
tain specia§ cases. A device Known as an 


arc suppressor is being developed for the 
relief of transmission-line troubles due to 
an arc around the insulator. Choke coils 
are generally found to have a definite value. 
. From these findings the Committee rec- 
ommends the following respecting the pro- 
tection of stations for transmission systems: 
Where all lines leaving a station are oper- 
ated separately, each of them should be 
provided with an arrester placed on the 
line side of all apparatus. Where two or 
more circuits are connected to a common 
bus, a single arrester may be installed. 
Choke coils should be placed on every cir- 
cuit leaving the station. The newer and 
improved types of insulation for transform- 
ers and other apparatus on the high-tension 
system should be used. If the station is 
already equipped with multigap or horn ar- 
resters that give satisfactory service, no 
change is probably needed. If these devices 
do not protect to the extent that they 
should, an investigation should be made to 
see whether they are installed properly and 
whether they actually operate. If an im- 
portant station has not any protective de- 
vices and is exposed to lightning disturb- 
ances, the electrolytic type of arrester is 
recommended. Respecting the protection of 
lines, the Committee recommends the use 
of superposed ground wires. These should 
be grounded at every supporting structure, 
whether pole or tower. On wooden pole 
lines the use of lightning rods is recom- 
mended at each pole, or at least at each 
exposed pole. 

The Committee’s investigation in regard 
to distributing systems show that lightning 
arresters do not reliably protect any appara- 
tus which is more than 400 or 500 feet 
away. Where the spacing of arresters is 
about 2,000 to 3,000 feet the losses of ar- 
resters varies from 0.07 to about 0.7 per 
cent of those installed, while if the spacing 
is one mile the losses run as high as three 
per cent. The cost of the average light- 
ning-arrester installation is about $6. The 
depreciation is about twenty per cent. The 
Committee again recommends the ground- 
ing, spacing and inspection, as well as the 
recording of results obtained, which had 
been previously recommended in its prior 
reports. It also suggests that electrolytic 
arresters should be given the attention that 
they require. 


The discussion was opened by C. P. 
Steinmetz, who spoke of the great ad- 
vance made in recent years in protec- 
tion against lightning and the design 
of protective apparatus. We now know 
how to secure protection and the only 
question is the economic one as to how 
far we wish to go in securing it. To 
give reasonable protection the protec- 
tive device must be close to the pro- 
tected apparatus. It is therefore a 
question whether we should not merely 
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aim to protect the apparatus connected 
to the circuits and not aim to protect 
the circuits themselves. Local disturb- 
ances do no harm to the distribution 
line. 
tigap arrester is desirable at the indi- 
vidual transformers. Considering the 
theoretical side of protection, he said 
that the fundamental relations were of 
a simple nature, although a large part 
of the theory is highly mathematical. 
Every electric circuit has a natural im- 
pedance which in overhead lines usually 
lies between 400 and 600 ohms. This 
represents the ratio between voltage 
and current for the transient disturb- 
ance. The maximum voltage on a trans- 
mission line is limited by the spill-over 
voltage of the insulator. Knowing that 
and the impedance gives us the maxi- 
mum discharge current. For 100,000 
volts and 400 ohms this would be 250 
amperes. This must be provided for in 
the discharge capacity. Conversely, if 
we know the short-circuit current in a 
flashing are we can find from that the 
maximum voltage which may be pro- 
duced. The natural impedance of a 
circuit is the square root of the ratio 
of inductance to capacity. Wherever a 
circuit changes, as at the coil of a trans- 
former or the connection of an over- 
head line to an underground cable, the 
voltage and current of a disturbance 
are transformed in a fixed ratio. This 
ratio is the square root of the ratio of 
the natural impedances of the two cir- 
cuits. Thus, in a step-up transformer 
much higher voltages appear than at the 
source of the disturbance. 

E. E. F. Creighton discussed the care 
of aluminum lightning arresters. For 
inexperienced users the best method of 
determining the condition of the ar- 
rester 1s to place an ammeter in series 
with it when charging. The current 
will have a value depending upon the 
frequency of the circuit, but at sixty 
cycles it should be about one-half am- 
pere, when the film is in good condi- 
tion. On some transmission systems, 
especially hydroelectric systems, the po- 
tential sometimes rises to as much as 
175 per cent of the normal potential. 
While the aluminum arrester can dis- 
charge heavy currents at abnormal volt- 
ages, it cannot be designed to discharge 
the power of generators. Hence, this 
condition should be avoided. Cases of 
trouble sometimes arise from spots on 
the aluminum film which finally result 
in a short-circuit. Trouble sometimes 
arises from adding new plates to old 


In substations some form of mul- ` 
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arresters when the line voltage is 
raised. This should never be done, as 
two cells which have not received the 
same usage do not operate well to- 
gether. 

William B. Jackson emphasized the 
necessity for good insulation of appara- 
tus, which diminishes the need for light- 
ning arresters. The discharge through 
arresters is often the source of unde- 
sirable disturbances on the line. In the 
last five years he had known of but 
three cases of breakdown of substation 
oil transformers from lightning. All 
other breakdowns were due to moisture 
or defective workmanship. He thought 
some of the money spent in protective 
apparatus would be better spent on in- 
sulation. 

H. B. Gear spoke of the economical 
spacing of arresters. Attempt had been 


made in Chicago to get definite records 


under different conditions, but the area 
was so small that the results could not 
be relied upon. In addition to the most 
economical spacing, interruption to 
service must be considered. Professor 
Creighton has developed a new arrester 
which will be experimented upon in 
Chicago, the cost of which is only half 
that of the forms now available. They 
can therefore be used more liberally. 
Farley Osgood thought that light- 
ning arresters were used too gener- 
ously and that they would be even less 
necessary now that the grounding of 
secondaries was to be made universal. 
Percy H. Thomas agreed with Mr. 
Jackson on the question of insulation. 
He considered it a menace to the line 
every time an arrester discharges. He 
compared the characteristics of the 
electrolytic arrester with the multigap 
series-resistance arrester. Each is suited 
to a particular use. They have almost 
opposite characteristics. The electro- 
lytic arrester discharges frequently and 
it is almost impossible to build up volt- 
age upon it. It passes large quantities 
of energy; it has a large electrostatic 
capacity, and on discharging subjects 
the system to a shock similar to ground- 
ing. This shock often punctures the 
insulation of series transformers and 
other coils in series in the circuit. The 
electrolytic arrester is expensive and 
especially adapted to high potential. 
It requires the greatest care and con- 
stant attention. It must be level, the 
electrolyte just right with oil on top: 
and it must be charged regularly. The 
result of its failure is likely to be 4 
shut-down of the system, resulting from 
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heavy short-circuit. The . multigap 
series-resistance arrester discharges 
through a resistance which limits the 
discharge. It does not ground the line 
suddenly, but lowers the voltage grad- 
ually, and consequently does not pass 
off an abrupt surge quickly enough. As 
the voltage goes up the series resistance 
must also be increased and lightning 
finds more and more opposition with 
higher voltage, soon reaching a point 
where this arrester cannot compete 
with the electrolytic arrester. On volt- 
ages up to 30,000 it has given excellent 
service. It requires little attention and 
when it fails the result is merely the 
melting of a fuse or the burning out of 
the series resistance. He spoke of the 
scheme for shunting out a ground or 
are on a transmission line as one of 
great promise. 

Paul M. Lincoln spoke of other ways 
of taking care of lightning than by ar- 
resters. One of these is the underhung 
insulator with a grounded portion be- 
tween the line and the support. The 
second is the use of the ground wire 
above the transmission line. The third 
is the grounding of the neutral wire on 
the secondary and primary distribution 
circuits. These three methods are com- 


-ing more into use and have caused a 


greater reduction in the danger and 
disturbance from lightning than the 
use of arresters. The connection of the 
neutral to ground will prevent in a 
large measure the oscillation of the 
system when there is a discharge. 

E. E. F. Creighton replied to the crit- 
icism of the aluminum arrester by stat- 
ing that it was designed specifically to 
take care of continuous surges for a 
considerable time, which the multigap 
arrester cannot do, because of the heavy 
current. For lightning the gap can be 
set high, but for an arcing ground it is 
necessary to have a small gap. A fuse 


can be used in the circuit and is better | 


adapted to the aluminum arrester than 
to the multigap. He considered it bet- 
ter, however, to keep the arrester in 
good condition than to use a fuse. If 
you ground the neutral you transter 
your trouble from potential troubles to 
current troubles. In a small system the 
latter are negligible, but in a large sys- 
tem there may be a heavy current surge 
resulting in high potentials. 

E. J. Richards had used aluminum ar- 
resters on lines at main station and sub- 
stations and had had very good results 
during two years of operation. A 
heavy lightning storm a few weeks ago 
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had ruined one set of arresters and put 
the substation out of business, but did 
not injure any other apparatus. The 
line is constructed on steel towers with 
a ground wire above the transmission 
line. Two circuits are carried triangu- 
lated with six-foot spacings and the line 
is seventy miles long. Every tower is 
grounded to the ground wire. Only 
one interruption has been had due to 
insulator trouble. This was due to a 
direct stroke of lightning. Other insu- 
lators have been lost, but without in- 
terruption to service. 

N. J. Neall spoke of the tremendous 
advance in the art and thought a great 
deal was to be gained by comparison 
of operating results. l 

H. L. Wills had obtained good results 
by connecting the lightning arrester be- 
tween line and ground wire at one pole 
and between the other line and ground 


wire at the next pole. 
A. S. Ives testified to the efficiency of 


the overhead ground wire. His line of 


fifty miles and 33,000 volts was built on 
specifications reported at the Atlantic 
City convention, and no trouble from 
lightning had been experienced. 

The session then adjourned. 


SECOND SESSION. 


President Freeman called the second 
session to order on Friday morning. 
The first paper was by H. A. Wagner 
on ‘‘Increasing the Flexibility and Re- 
ducing the Cost of Operation of Steam- 
Boiler Plants by the Use of Fuel Oil.’’ 


USE OF FUEL OIL. l 


The author described the system em- 
ployed by the Consolidated Gas, Electric 
Light & Power Company in its Westport 
station for using coal and oil simultaneous- 
ly for fuel. The space under the boiler 
back of the usual coal grate is made into 
a large combustion chamber with the oil 
burners at the extreme rear end. This 
chamber is separated from the coal 
grate by a low wall. Each furnace 
is provided with four oil burners. Oil 
is delivered to the boilers under pres- 
sure of twenty pounds per square inch and 
is atomized in each boiler by means of a 
steam jet. Under operating conditions the 
boiler outputs obtained during seven-hour 
runs bave been as follows: With coal used 
alone, 1,188 horsepower; with oil alone, 702 
horsepower; with coal and oil together, 1,- 
445 horsepower. It was found that a 2,000 
kilowatt station load can be carried by each 
boiler when using coal and oil together 
with as much ease as 1,200-kilowatts when 
coal is used alone. The results indicate a 
gain in output of 66 per cent by the use of 
the oil or a saving of 40 per cent in the 
cost of the boiler equipment for a -given 
output. The cost of oil for producing a cer- 
tain amount of steam is about 33 per cent 
more than that of coal. In spite of this the 
cost of banking is less with oil than with 
coal, for the reason that the oil is burned 
efficiently while the coal is necessarily 
burned very inefficiently. A saving in in- 
vestment and. in labor for peak load can 
be effected by the use of oil. Fuel oil 
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shows its advantages as compared with coal 
most markedly when used as fuel for oper- 
ating steam plants as auxiliaries to hydro- 
electric stations. 


M. C. Kennedy outlined conditions in 
Syracuse, where the local company re- 
ceives up to 6,000 horsepower from the 
transmission company and operates a 
steam plant in parallel for the peak 
load. During off-peak hours the turbo- 
generators float on the line to provide 
against interruptions. Reverse relays 
prevent power from being supplied to 
the transmission line. Nine of the twen- 
ty-two boilers use oil for fuel, the re- 
mainder coal. The nine boilers are for 
emergency use and are kept hot by: 
steam from the others. When trans- 
mission service fails, the oil-heated boil- 
ers are placed immediately in service. 

W. L. Abbott said that the amount of 
coal consumed in banking is not gen- 
erally appreciated. The use of oil 
should save a ton per day on a 500- 
horsepower boiler. Oil could also be 
used for peak loads, but is too ex- 
pensive to compete with coal for every- 
day work. 

George H. Walbridge then presented 
a paper on ‘‘ Method of Determining the 
Cost of Steam Power Under Various 


Conditions.’’ 
COST OF STEAM POWER. 


Curves were given showing the factors 
which control the cost of steam power in 
the various parts of the territory covered 
by the circuits of the Central Colorado 
Power Company, the pounds of coal per kil- 
owatt-hour and the cost of coal in mills per 
kilowatt-hour for different types and sizes 
of engines were given. There was also 
shown the cost of boiler-room labor in dol- 
lars per kilowatt-year as affected by the 
pounds of coal required per kilowatt-hour. A 
separate set of curves showed the cost of 
banking in mills per kilowatt-hour as affect- 
ed by the cost of coal in dollars per kilo- 
watt-year: there was also shown the rela- 
tion between the cost of engine-room labor 
and the rating of the station. These curves 
should prove useful for rapid and rough 
approximations in cases where an engineer 
is not well supplied with other data. 


The remainder of the session was de- 
voted to a topical discussion of opera- 
tion of transmission systems. 

D. B. Rushmore pointed out that lo- 
cal Edison companies could make use 
of power from high-tension transmis- 
sion lines as soon as reliability is as- 
sured, a condition rapidly approaching. 
Better service seems to be given on 
high-voltage systems, such as the 100,- 
000-volt line between Great Falls and 
Butte, Mont, This has been interrupted 
only once in four months. He read 
written discussions which had been sub- 
mitted by Max Hebgen, the designer 
and operating engineer of this line, and 
by J. P. Jollyman and R. S. Kelseh. 
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UNINTERRUPTED SERVICE ON TRANSMISSION 
SYSTEMS. 


M. Hebgen, of Butte, Mont., in his com- 
munication calls attention to the fact that 
failures of insulators cause more line shut- 
downs than any other cause. This is be- 
cause they have a much lower factor of 
safety than other elements of the system. 
For 100,000-volt lines the factor of safety 
should be three, for 50,000 volts it should 
be four and for 20,000 or 30,000 volts it 
should be five; this is because abnormal 
surges are relatively greater in lower than 
in the higher-voltage lines. For voltages 
of 20,000 and over, Mr. Hebgen is in favor 
of suspension-type insulators. Insufficient 
attention is frequently given to the me- 
chanical strength of the line, particularly 
where it crosses rough country. Transmis- 
sion lines should be in duplicate or trip- 


_ licate, preferably on separate pole or tower- 


lines. For convenience in handling, trouble 
lines should be sectionalized by outdoor air- 
break. switches. Incoming lines should be 
protected by reverse-current relays. Grounds 
cause more frequent trouble than short-cir- 
cuits between lines. Much attention should 
be given to the proper patroling of the line. 
Speed should be less a feature than thor- 
oughness in this work, as incipient causes 
for future trouble must be discovered, if 
possible, by close inspection. 

R. S. Kelsch, of Montreal, Canada, 
stated that there are two methods of oper- 
ating transmission lines; one is to give it 
constant care and attention, daily patroling, 
discontinuing the power frequently to 
straighten up a pole, change an insulator, 
remove a limb of a tree, etc.; the other and 
more successful method is to give the de- 
sign and construction of the line the same 
factor of safety that is employed in design- 
ing the power house, where reserve gener- 
ators, busbars, exciters, transformers, 
switches, etc., are provided to assure con- 
tinuity of service. If the latter practice 
were applied to the line, practically no 
patroling would be needed. Too much 
economy is practiced in the purchase of in- 
sulators. Several lines have had their trou- 
bles practically eliminated by substituting 
insulators of a higher factor of safety. 


J. P. Jollyman, of San Francisco, Cal., ex- 
pressed his conviction that the power house 
should be so arranged on the unit system 
that it can be handled by the fewest pos- 
sible number of men in case of any trouble. 
All apparatus in need of immediate atten- 
tion should be in reach of one man. All 
apparatus should be of simple construction 
and readily accessible for repairs, for which 
spare parts must be on hand. The switch- 
board should be carefully and systemically 
laid out. Switches for different lines should 
be separated by fireproof barriers and re- 
lays sparingly used. Too much attention 
cannot be given to the design of the lines. 


There shoud be a large spacing be- 
tween conductors; it is better to place 
these over each other than two on 
one  cross-arm or bracket. Unusual 


strains from broken wires should be pro- 
vided for. Regular weekly patroling is 
necessary: to make this more effective a 
telephone line should run below the entire 
transmbission line: 150-mile telephone lines 
have been run successfully under 100.000- 
volt circuits. Substations should have by- 
passes so they may be completely cut off 
the line without tying up the latter in case 


The first commercial session was 
ealled to order by Vice-president John 
F. Gilchrist, Wednesday at 10 a. m, 
and Chairman George Williams, of the 


Commercial Section, called upon for 


his address. This was followed by the 
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of substation accidents. Loop lines are best 
for distribution as well as transmission cir- 
cuits. 

W. N. Ryerson thought there was 
danger of getting too good insulation 
with suspension insulators. There must 
be some means for discharging abnor- 
mal voltages on the line, and if they do 
not spill over the insulators, they are 
likely to enter the station and injure 
apparatus. 

F. B. H. Paine advocated the use of 
headlights by line patrolmen. Obscure 
troubles frequently arise and an instru- 
ment such as an oscillograph which will 
give a permanent and continuous record 
is urgently needed. He is changing his 
line to suspension-type insulators. 

B. F. Pearson told of troubles with 
insulators in southern California, where 
the temperature sometimes exceeds 130 
degrees. After about two years the 
petticoated insulators show evidence of 
internal fracture, apparently due to lo- 
cal action in the cement. The suspen- 
sion-type insulator is the only one which 
has given satisfaction. There is no limit 
to the operating voltage possible, and 
lengths up to 250 miles are practical. 
Birds cause many shbort-circuits. Last 
year there were 160 interruptions frora 
this cause on a line 118 miles long 

P. T. Davies had overcome the 
trouble from birds by installing 
screeching windmills on the line. 

J. R. McKee then took the chair, and 
invited discussion on a number of im- 
portant points. 

G. H. Walbridge told of troubles from 
wind in Colorado where the line reaches 
an altitude of 13,000 feet. A tensile 
strength of 50,000 pounds is the high- 
est that should be used. | 

E. L. West told of conditions on a 
180-mile line operating at 100,000 volts. 
Abnormal voltages with unloaded line 
give the most trouble. They evidently 


reach 300,000 to 500,000 volts some-. 


times. A factor of safety of 2.5 for in- 
sulators or transformers is not enough. 
The clamp that attaches the wire to 
the insulators should be as flexible as 
possible, as many breaks are due to 
nicked wire. He uses a new form of 
clamp, called a saddle. The ideal at- 
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report of the Committee on Power, of 
Which E. W. Lloyd, of the Common- 
wealth Edison Company, Chicago, was 
chairman. An abstract of Mr. Lioyd’s 
very valuable and comprehensive re- 
port is given herewith. 
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tachment is a smooth, easy saddle, hung 
so that it can swivel in all directions 
and held lengthwise by a clamp on each 
side. As much of the high-tension ap- 
paratus as possible should be out-of- 
doors. This also reduces the cost of 
buildings. 

R. C. McClelland told of the construc- 
tion of a substation for 75,000 (ult- 
mately 115,000) kilowatts at 100,000 
volts where nothing is covered except 
some of the oil switches. 

R. G. Black told of using copper wire 
with a hemp center, which had never 
given any trouble. With a 60,000-volt 
line, using pin insulators, the only in- 
terruptions had been due to lightning. 
As the margin of safety is low, the cir- 
cuit-breakers are set with only slight 
margin, and go out on a lightning dis- 
charge. With a 60-cycle line, without 
synchronous apparatus, the circuit- 
breakers could be set tighter. 

P. H. Thomas advocated composing 
large networks of several sections, each 
having its own generator and load, con- 
nected at some central point through 
circuit-breakers. If there is a short- 
circuit on one section, it is cut out from 
the others automatically without serious 
trouble to them. The load could be im- 
mediately transferred from the injured 
section to an operating section. An im- 
pedance could be inserted in the connec- 
tions to the common point to limit the 
short-circuit current. B. F. Pearson 
had used a similar scheme in California. 
Synchronous apparatus in one section 
is not disturbed when another section 
goes out. 

N. J. Neall told of a manufacturing 

plant supplied by three hydroelectric 
and one steam station. Trouble was 
only eliminated by removing all circuit- 
breakers from the lines. 
_ D. B. Rushmore concluded the dis- 
cussion by summarizing the conditions. 
The tendency in construction is toward 
higher fixed charges and greater per- 
manency with a consequent lowering 
of maintenance and repair charges, and 
better service. The transmission 8ys- 
tem of the future, according to Mr. 
Rushmore, must operate without any 
interruptions. 


COMMITTEE ON POWER. 


This committee reports on the results 
obtained from a canvass of about 900 cen- 
tral stations throughout the country, two 
blanks being sent to each company to fill 
out. From the replies received it woul 
seem that almost every class of industry {8 
being served in some community by a cer 
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tral-station company. These industries in- 
clude woodworking establishments and other 
establishments where fuel is cheap or where 
the steam requirements are so large that 
central-station service would seem _ prohib- 
itive in cost. The report calls attention to 
the work being done in commercial depart- 
ments of central stations and refers to the 
class of men available for power soliciting. 
The data received from the companies writ- 
ten to is compiled in tabular form. Table 
No. I gives a list of the various classes of 
industries served in the several towns, with 
the name of the company supplying the cur- 
rent, horsepower installed in motors, group 
or individual drive, running hours of factory 
per week, kilowatt-hours consumed per an- 
num and kilowatt demand. Table No. II 
gives a very complete list of horsepowers 
required to drive various machines, this list 
being supplementary to the list already pub- 
lished in the Solicitor’s Handbook. The 
next table gives very interesting data rela. 
tive to monthly kilowatt-hours used by small 
refrigerating machines in operation in Phil- 
adelphia, Pa., and connected to the lines of 
the Philadelphia Electric Company. The 
fourth table gives information as to the 
power required for the making of artificial 
ice. This table shows that the average cur- 
rent consumption per ton of ice delivered on 
the loading platform is forty-three kilowatt- 
hours. The data is taken from a 100-ton 
ice plant. Other information taken from 
this same installation indicates that the an- 
nual load-factor of the business in the lati- 
tude of Buffalo, N. Y., is about sixty-five 
per cent. Other data seem to point to- 
ward the fact that the maximum demand 
per ton capacity of machinery installed, 
where the machinery is seventy-five-tons 
capacity or greater, is about 2.3 kilowatt- 
hours per ton. This includes the power for 
operating compressors and all auxiliary ap- 


paratus. o 
This report was discussed by Messrs. 
Graves, Dell Plain, Gille and Lloyd. 
Mr. Graves commented on the value of 
the data contained in the report, but 
suggested that in the future when com- 
panies are requested for similar figures 
they give results on a number of in- 
stallations of similar character. 

M. O. Dell Plain, speaking of the com- 
pilation of data relative to horsepower 
requirement, said that it is hard to tab- 
ulate the horsepower requirements of 
different machines, due to the fact that 
conditions vary so much in almost every 
individual case. In Syracuse, a graphic 
wattmeter test is made for every motor 
installation. In addition to this record, 
a card is filled out and filed, containing 
specific information on the conditions 
under which the particular motor 1s 
operated. Mr. Dell Plain also called 
attention to the lack of general and 
specific data relative to electric-steam- 
heating plants. 

H. J. Gille, of Minneapolis, spoke of 
the vast amount of work that Mr. 
Lloyd’s report represents. He said it 
paved the way to obtaining information 
regarding the approximate number of 
kilowatt-hours per unit of the product 
in the various industries. 

R. L. Lloyd, of Philadelphia, called 
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attention to the marked difference in 
kilowatt-hours’ consumption of four 
ice machines of the same size given in 
the table. This difference was due to 
two machines being of the automatic 
type and two non-automatic. Mr. Lloyd 
said that this emphasizes the necessity 
of obtaining full data on any power- 
installation test brought out. 

E. W. Lloyd, .of Chicago, in closing 
the discussion, emphasized the neces- 
sity of compiling more data on this sub- 


ject. 
The report of the Committee on Elec- 


tricity in Rural Districts was then pre- 
sented by J. G. Learned, of Chicago, 


chairman. 


ELECTRICITY IN RURAL DISTRICTS. 


John G. Learned, of the North Shore 
Electric Company, Chicago, chairman of 
the Committee on Electricty in Rural Dis- 
tricts, submitted a report which deals with 
the subject in its commercial form alone, 
not going into any of the technical features 
—the object being to present a view of the 
situation from the standpoint of the cen- 
tral station and interurban electric railway, 
and to stimulate interest in the subject 
among the members of the Association. The 
report is accompanied by seventy-eight il- 
lustrations giving views of the application 
of electricity on farms and for power pur- 
poses in rural districts. The report in- 
cludes a tabulation of the returns received 
from a circular sent out by the committee 
asking for data relative to central-station 
business in rural districts. It is stated 
that the basis of development of rural elec- 
trical supply rests upon the extension of 
the lines of central stations in country 
towns, on connecting with interurban trans- 
mission systems, and with the trans- 
mission disturbing lines of interurban rail- 
wavs. In many cases it has been found ad- 
visable for a company to bear the expense 
of bringing the service to the rural cus- 
tomer, although this is not the general prac- 
tice at present. The rural electric motor 
load is usually off the peak, and this is very 
often true with respect to the lighting 
load. It is believed that a great many rural 
customers can be secured consuming enough 
energy to pay the central station for the 
effort to reach them, If, however, an in- 
creased rate is charged for rural service the 
farmer will not favor its adoption and will 
turn to other means now continually of- 
fered, such as gasoline engines, gasoline- 
engine-driven dynamos, _ etc. Business 
should be encouraged also by means of 
installment payments, cost price on wiring 
and similar inducements. 


This report was discussed by Messrs. 
Gille, Kennedy, Parker, Callahan, 
Sehereck and Edwards. H. J. Gille, of 
Minneapolis, asked if any information 
had been gathered in regard to the cost 
of extending lines in the rural districts. 
Mr. Learned said that local conditions 
would have to govern the cost in each 
case, 

S. M. Kennedy, of Los Angeles, de- 
scribed the development of rural busi- 
ness in Southern California. The cen- 
tral station there (Southern California 
Edison Company), extends its lines 
over a very large territory and supplies 
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service to over thirty cities and inter- 
vening territory. In extending lines, 
the hightest standard of construction is 
used. The average cost of such con- 
struction, depending on the voltage of 
the lines and the nature of the ground 
over which the extension is made, 
ranges from $600 to $1,200 per mile. 
The custom of the Company in regard 
to the relation of the value of the busi- 
ness to the cost of the line is based usu- 
ally upon the immediate income, first, 
and second, the prospective income. 
As a rule, the Company considers that 
it will make extensions to any distance 
upon the basis of 50 per cent of the 
first year’s income; 50 per cent of the 
cost of the line being represented by 
the first year’s income, the presumption 
being that in future years, the percent- 
age will be considerably increased by 
the addition of other business, Mr. 
Kennedy said the amount of the busi- 
ness which can be added, of course, de- 
pends upon the character of the country 
through which it is built. An extension 
to one district of twenty-six miles was 
made recently and the contract which 
was signed required in this instance 
that the consumer should pay for one- 
third of the cost of the line, the com- 
pany supplying the additional expense. 
In cases of rural distribution, the con- 
sumer in many instances owns and pays 
for the transformers necessary in step- 
ping down from the high voltage to 
the voltage required for the motors. 
In some instances where the rates are 
higher and the business smaller, the 
company supplies the transformer. 

Mr. Parker spoke of the reclamation 
of marsh lands and the irrigation of 
dry land. Both of these operations can 
be carried on with electric power and 
the result is much more valuable land, 
increased population in the territories 
so affected with a corresponding 
greater field for marketing current. 
Mr. Parker said that under these con- 
ditions of increased demand, by reason 
of the increase in the density of the 
population the cost of the pole-line ex- 
tensions is not prohibitive. 

E. L. Callahan, of Chicago, asked if 
in many cases the customer would not 
require an installation of transformers 
and line equipment that would exceed 
in cost the revenue obtained. Mr. Par- 
ker said that under the conditions he 
mentioned, the tendency would be 
towards small farms. This would 
bring the residents of a district closer 
together with resultant social activity 
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on the part of the farmers, thus in- 
creasing the lighting load. 

H. M. Edwards, of New York, spoke 
of the difficulty of obtaining data on 
this subject. He asked for the co-op- 
eration of operating companies and 
called particular attention to the bul- 
letin devoted to the producing of farm 
products published by the Department 
of Agriculture. 

The report of the Committee on Or- 
namental Street Lighting was next pre- 
sented by William R. Collier, of Atlan- 
ta, chairman. 


ORNAMENTAL STREET LIGHTING. 


The report of the Committee on Orna- 
mental Street Lightning is confined to those 
systems where their beauty by day and by 
night and the spectacular effects obtained 
are of great importance as well as the 
actual efficiency; in other words, where a 
part of the light is chargeable to illumina- 
tion and a part to advertising. Three sys- 
tems are used, arc lamps, festoons or 
arches, and the ornamental tungsten posts. 
The advantages of the arc system are: ease 
in making spectacular effect, high efficiency 
and relatively low maintenance cost. The 
first cost is quite high, however, if the lamps 
are placed close together. The festoon sys- 
tem is losing its. popularity because it has 
several serious drawbacks, among which 
are rusting, and therefore weakening of the 
steel arches or span wires, temporary ap- 
pearance and not attractive by day and lia- 
bility for serious lamp breakage from 
storms. For these reasons many of the fes- 
toon installations are being abandoned for 
the tungsten-post system, which, since its 
successful installation at Minneapolis a few 
years ago, has been rapidly extended in 
practically all parts of the country. Five- 
light clusters are the most popular. In 
nearly all cases the lamps are fed from 
underground circuits. The patrol system is 
generally used for lighting and extinguish- 
ing lamps. The installation in Atlanta is 
described as being typical. It has 239 posts, 
each equipped with five 120-watt lamps run 
five in series across a 230-volt direct-cur- 
rent underground circuit. Tables of data 
are given regarding fifteen arc installations, 
nineteen of the festoon or arch type, and 
eighty-two of the tungsten-post type. The 
following questions of general policy re- 
specting such ornamental lighting are dis- 
cussed: Who should pay for the installa- 
tion? Who should pay for the maintenance? 
What should be the form of agreement? 
What is the best method of obtaining signa- 
tures? In general, the parties who are most 
anxious to get the light pay for it. The 
payment should be on a uniform front- 
foot basis. Outside solicitors should not be 
employed. The report includes an article 
on “The Benefits of Better Street Lighting” 
and a number of typical contract forms be- 
tween central stations and cities or mer- 
chants’ associations. Throughout the report 
are some twenty-five illustrations of various 
installations. 


V. R. Lansingh, of New York, opened 
the discussion, He referred particular- 
ly to the difference in placing the lamps 
upright and pendant, citing tests that 
have been earried on to determine the 
different results. Under exactly identi- 
eal conditions the results of these tests 
slowed that there was an increase in 
us ful light on the street at a distance 
of ninety-five feet of 20 per cent in use- 
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ful flux with the pendant installation. 
He compared the reflectors avail- 
able for street lighting and gave re- 
sults on efficiency tests carried on with 
each type. 

T. I. Jones, of Brooklyn, said the 
main point to consider in ornamental 
street lighting is the beauty and ad- 
vertising value of such an installation. 
He said where there is regular city 
lighting and the merchants pay for the 
ornamental installation the appearance 
is of prime importance. 

C. N. Duffy, of Milwaukee, spoke of 
the value of ornamental street light- 
ing as an advertisement—both to the 
merchants and to the city. He de- 
scribed the campaign carried on in Mil- 
waukee and advocated uniformity in 
street lighting. In regard to the col- 
lection of bills, he said that in Racine, 
the revenue becomes a tax against 
the property and is spread in the tax 
books. It is collected the same as any 
other tax and no trouble is encoun- 
tered. 

S. M. Kennedy, of Los Angeles, said 
that ornamental street lighting in Los 
Angeles has constantly increased with- 
out any efforts on the part of the cen- 
tral station. A phase of the question 
which has arisen, however, in connec- 
tion with the extensive street lighting 
in Los Angeles, is the decrease in sign 
and window lighting. ‘In regard to the 
former, a city ordiance prohibits signs 
from projecting over eighteen inches 
from the building line. The local mu- 
nicipal league refuses to consider an 
amendment to this ordinance on the 
plea that it would mar the effect of 
the street lighting. Mr. Kennedy said 
that this is a case where the orna- 
mental street lighting prevented the 
company from deriving greater revenue 
from the sign and window-lighting bus- 
iness. 

Arthur S. Ives, of Poughkeepsie, N. 
Y., spoke of the benefits to the tax- 
payer from an ornamental street-light- 
ing installation. He said that it is not 
only the merchants who are benefited 
from such installation, but the entire 
city and an increased interest in elec- 
tricity for lighting results. 

SECOND SESSION, 

The second commercial session was 
ealled to order Thursday morning, with 
F. M. Tait in the chair. Announcement 
was made that C. A. Coffin would ad- 
dress the convention just before the aft- 
ernoon sessions, The report of the Com- 


mittee cn Electrie Vehieles was then 
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taken up. In the absence of J. T. Hutch- 
ings, chairman, the report was presented 


- by H. W. Peck. 


ELECTRIC VEHICLES. 


This report calls attention to the possi- 
bilities of the electric vehicle as a labor- 
saving device, its application in the work 
of electric lighting companies being subdi- 
vided into the following classes: (1) gen- 
eral hauling of all kind; (2) the hauling of 
heavy material, such as transformers, reels 
of cable, etc., in which the electric winch 
is indispensable; (3) the application of the 
electric vehicle in the construction of aerial 
lines, where electrically operated cranes 
are used for erecting and moving poles, 
etc.; (4) the use of the electric vehi- 
cle in underground work for the drawing 
in and out of cable and pumping out of 
manholes; (5) the use of the electric tower 
wagon for trimming of arc lamps, etc., (6) 
the adaptability of the electric vehicle as an 
advertising medium. The Committee urges 
the use of electric trucks by every central 
station and also the compilation of accurate 
data on the cost of operation. The total 
cost of operating electrics should be clas- 
sified under three genera] heads: (1) Gen- 
eral expense—such as supervision, garage 
rent, wheel tax and state license; (2) oper- 
ating expense—including the cost of oil and 
other supplies, general repairs, cost of elec- 
tric energy, cost of repairs on batteries and 
tires, drivers’ salaries, washing, oiling, and 
minor repairs and garage expense; (3) fixed 
charges—interest, taxes, insurance and de 
preciation. The report includes a state 
ment from C. E. Michel, of the Union Elec- 
tric Light & Power Company of St. Louis, 
regarding the advantages and disadvantages 
of selling vehicles and maintaining garages 
by central stations. It is the opinion of 
the committee that where there is no active 
competition in the sale of electric vehicles 
it would be well for the central station to 


‘handle the matter as has been done with 


motors, heating appliances, etc. The re 
port touches briefly the matter of tire trou- 
ble, electric-vehicle accounting and insur- 
ance rates for electric-vehicle garages. 

P. D. Wagoner, of Long Island City, 
Opened the discussion, calling attention 
to the importance of accurate data on 
cost of operation. He also called at- 
tention to the difference in current con- 
sumption between vehicles equipped with 
different tires. He urged that central 
stations be particular in recommending 
proper tires for their customers. 

D. Baker, of Boston, spoke of the ef- 
forts being made by the Electrical Ve- 
hicle Association of America to reduce 
the insurance on electric vehicles. He 
asked for the co-operation of central-sta- 
tion men in this respect. 

W. H. Blood, Jr., of Boston, spoke of 
the advantages of the battery-charging 
load to central stations. He also called 
attention to the harmful policy adopted 
by some companies of advocating the 
electric for all kinds of service. 

R. L. Lloyd, of Philadelphia, spoke of 
the tremendous increase in the sale of 
commercial electric vehicles as reported 
by the manufacturers, showing that the 
commercial car is being adopted as read- 
ilv as the pleasure car. 

P. D. Wagoner, adding to Mr. Lloyd’s 
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statement, said that the business of the 
company with which he is connected, 
during February, 1911, sold more cars 
than during the entire year of 1908 and 
about the same number as during the 
year 1909. | 

Frank W. Frueauff, of Denver, urged 
the central-station men to take a greater 
interest in the electric-vehicle situation. 

H. S. Knowlton, of Boston, described 
the activities of the Boston Edison Com- 
pany in electric-vehicle matters. He re- 
ferred to the weekly luncheons held and 
to the co-operation of all electric-vehicle 
dealers with the Edison Company. 

C. F. Smith, of Boston, speaking of 
keeping records of the performance of 
the batteries, asked how a record may be 
kept when the battery is also used to sup- 
ply current to electrice pumps, winches, 
ete., with which some central-station ve- 
hicles are equipped. J. W. Brennan, of 
Detroit, said that equipping the battery 
with a Sangamo meter would be a means 
of keeping a record of the work done 
when the car was at rest. Mr. Brennan 
also spoke of the vehicle campaign car- 
ried on in Detroit and of the excellent 
results obtained in view of the strong 
gasoline competition. 

George H. Whitfield, of Richmond, 
Va., spoke of the increase in electric ve- 
hicle sales after it was announced that 
the central-station company would pro- 
vide a garage for their storage and care. 

M. S. Seelman, of Brooklyn, called at- 
tention to the road run conducted by a 
leading newspaper in New York some 
time ago in which the electric vehicle re- 
ceived considerable publicity. He also 
spoke of the increase in the electric-ve- 
hicle business in Brooklyn. 

E. Douglas, of Milwaukee, discussed 
the electric-vehicle question from the 
standpoint of good roads. He said that 
the condition of the streets would prob- 
ably have a bearing on the application of 
electrics. Day Baker, of Boston, cited 
his experience with an electric vehicle 
having had six years’ service over un- 
paved roads. It appeared almost a du- 
plicate of a new machine. ° 

R. W. Rollins, of Hartford, stated 
that the cost of energy for runabouts in 
his company’s service figured about one 
cent per kilowatt-hour. On the same 
basis 1,000-pound vehicles cost $1.00 per 
week. 

S. M. Kennedy, of Los Angeles, em- 
phasized the importance of central sta- 
tions using only electric vehicles in their 
service. He said it is very difficult to 
ask a man to buy an electric if the 
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company is using a gasoline machine. 

E. F. McCable, of Titusville, Pa., in- 
quired about the use of flat rates in 
selling energy for electric-pleasure-ve- 
hicle service. J. R. Brennan, of Detroit, 
said that the practice in Detroit is to 
make a low energy rate of about four 
cents per kilowatt-hour, installing a 
separate meter for commercial-vehicle 
service. - ear: 

E. L. Callahan, of Chicago, stated 
that in Oklahoma City the central-sta- 
tion company has five electric wagons 
and one runabout in its service. The 
runabout has paid for itself in connec- 
tion with the new-business department’s 
work. The revenue of the company 
from battery-charging is about $1,000 
per month. There are about 350 elec- 
trics in the city. 

H. L. Parker, of Baltimore, said the 
Baltimore Company has a flat-rate 
proposition of $25 per month for main- 
taining and charging 1,000-pound 
trucks. He described a demonstration 
made for a milk dealer who contended 
that an electric could not go over the 
rough streets. 

T. I. Jones, of Brooklyn, contended 
that the price charged for energy is a 
point vital to the sale of electric ve- 
hicles. He said that if the electric ve- 
hicle is going to be pushed at all it 
must be along economical lines. 

E. W. Lloyd, of Chicago, described 
the activities of the Commonwealth Ed- 
ison Company in pushing the sale of 
electric vehicles. The company’s charge 
for vehicles in publie service is four 
cents per kilowatt-hour maximum. 

Arthur Williams, of New York, said 
that there is a tendency to place too 
much emphasis on the rate for electric 
energy in advocating the use of elec- 
tric vehicles. Assuming in any event 
the rate payable for energy seems high, 
it stands to reason that anyone requir- 
ing service of that character cannot af- 
ford to use electric current if he is go- 
ing to place emphasis on its price. He 
said the electric-vehicle men are far 
too modest in their claims for the elec- 
tric vehicle. The controlling considera- 
tions are cheapness, simplicity, econ- 
omy and longevity. Mr. Williams held 
that all that has to be done is to show 
the superiority of the service, the sim- 
pheity of the management and the low 
cost of delivery of the electric. 

Mr. Peck closed the discussion by 
thanking Mr. Smith for calling atten- 
tion to the importance of keeping rec- 
ords of the auxiliary apparatus on a 
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vehicle and Mr. Brennan for suggesting 
the method of keeping such records. 
Regarding rates, Mr. Peck said that he 
did not think the flat-rate system could 
be satisfactorily applied to battery 
charging unless it is combined with 
garage maintenance at a figure which 
would be profitable to the central sta- 


tion through a period of years. 

George R. Stetson, of New Bedford, 
Mass., reviewed his experiences in pur- 
chasing electric vehicles for service of 
his company. He started with a 1,000- 
pound truck used in taking care of me- 
ter service. The first expense incurred 
in two years has been a set of wheels 
at a cost of $158. This truck has run 
over 2,000 miles and has accomplished 
the work of two horses and four men 
during the two years. The company 
now has four trucks in service. 

Before adjournment, the chairman 
ealled upon Philip S. Dodd, of Cleve- 
land, to explain the co-operative elec- 
trical-advertising scheme carried on in 


the Cleveland newspapers. 
Following the remarks of Mr. Dodd 


an executive session was held. 
THIRD SESSION. 

The third commercial session was 
called to order Thursday at 2:30 p. m., 
with President Freeman in the chair. 
The first business taken up was the re- 
port of the Committee on Residence 
Business. Clare N. Stannard, chairman, 


presented the report. 
RESIDENCE BUSINESS, 


The report of the Committee on Resi- 
dence Business considers the subject un- 
der the heads of desirability of residence 
business, means of getting such business: 
and the results that had been obtained in 
securing residence lighting. As to the first 
question the reply is that there is no doubt 
that residence business is desirable, the 
point to be decided being how desirable. 
As the result of an inquiry among member 
companies the consensus of opinion is prac- 
tically unanimous that apartment business 
is very desirable. As to the other classes, 
whether it is desirable depends upon the 
saturation of the lines in the residence 
districts and whether the construction is 
overhead or underground. Nevertheless, 
the educational or advertising value is in 
many cases sufficient to warrant taking on 
residence business regardless of whether 
it is profitable or not. For suburban terri- 
tory, the advantages between street over- 
head, sidewalk and backyard construction 
of distribution lines is in favor of the lat- 
ter as being on the whole least expensive. 
It is stated the greatest difference of opfn- 
ion exists as to the advisability of com- 
panies rendering any financial assistance 
to a prospective customer in installing or 
equipping his installation. .The practice 
varies from free wiring, with a nominal 
charge for fixtures, to no assistance what- 
ever. Competitive companies usually ren- 
der some assistance to the customer. As 
to the advisability of companies going into 
the fixture and wiring business, the great 
weight of opinion is toward the protection 
of the contractor by employing him as the 
agent of the company to do the work, the 
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company paying the contractor and collect- 
ing from the customer. 

A valuable feature of the report consists 
of a number of plans for wiring relating to 
two model houses, one of the bungalow 
type, costing $3,000 complete, and the 
other of two stories and basement, costing 
$8,000 complete. All circuits and outlets 
are indicated on the plans, and schedules 
given of the material required and of all 
appliances that it will be desirable to have 
the customer install. In conclusion, the 
committee states that the results reported 
in securing residence business have been 
most encouraging, showing increases. of 
from 20 per cent to 40 per cent in residence 
business over the previous year. As to 
the revenue secured there is a great dif- 
ference, the amount varying from $18 to 
$40 per year, a fair average being $25 per 
customer. The figure for kilowatts con- 
nected varies from $18 to $22, the average 
being $21 per annum. 


In the discussion Douglas Burnett, of 
Baltimore, questioned the advisability 
of charging the customer for the serv- 
ice wires from the building to the pole 
lines, where competitive gas or gas and 
electric companies exist. He said that 
where a combination gas and electric 
company exists no charge should be 
made. 

A. S. Ives, of Poughkeepsie, called 
attention to the fact that in making ex- 
tensions, plant investment as well as 
line investment should be considered 
and that the revenue should be about 
ten per cent above the actual cost of 
the energy, divided between interest 
and investment charges. 

H. J. Gille, of Minneapolis, spoke of 
the desirability of residence business 
and the returns therefrom. From an 
analysis made of 4,000 residences at 
Minneapolis, flats consumed on an aver- 
age of 27.3 kilowatt-hours per month 
during the year and residences 26.5 
kilowatt-hours. 

R. M. Searle, of Rochester, recited 
his experiences in residence business. 
He said that his company was some- 
what backward in canvassing this busi- 
ness, but realized the opportunities in 
this field. 

P. H. Kemble, of Toronto, called at- 
tention to the serious defects in the 
present method employed by the asso- 
ciation in obtaining information. 

The report of the Committee on Elec- 
tric Heating, Refrigeration and Kin- 
dred Appliance Sales was then present- 
ed by Frank H. Gale, chairman. 


ELECTRIC HEATING, REFRIGERATION, ETC. 


In this report, the subjects taken up were 
considered under the heads of domestic and 
commercial heating appliances, domestic 
and commercial cooking appliances, domes- 
tic lighting appliances, comprising novelty 
"amps, portable, fancy lamps, ete., and do- 
mestic and small power appliances, com- 
prising domestic refrigeration, ventilation. 
vacuum cleaning and miscellaneous small- 
motor applications. It is stated that the 
flatiron is the greatest electric heating rev- 
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enue producer singly, the average income 
being about sixty-five cents per month. It 
is estimated that last year 250,000 flatirons 
were sold in the United States and Canada, 
or one to every four residence electrical 
customers. The heating pad is second in 
popularity, and air heaters and luminous 
radiators are steadily growing in favay. 
The report considers in detail the situation 
in various industries with respect to elec- 
tric heat and power, in many cases giving 
interesting data. The use of domestic cook- 
ing anpliances was found to be increasing. 
Answers were given to sixteen questions 
sent out to central-station companies relat- 
ing to electric cooking. Two stations re- 
port their cooking rates to be 5.5 cents per 
kilowatt-hour; nineteen, five cents; one, 
4.5 cents: one, four cents; five, three 
cents, and two, 2.4 cents. All stations an- 
swering questions as to the minimum 
charge said that this was $1 per customer. 
The possibilities of commercial electric 
cooking are reported to be encouraging. 
In a report on home refrigeration it is 
stated that one manufacturing company 
has sold in the vicinity of New York City 
and New Jersey 170 one-quarter-ton outfits, 
which are economical for any household 
which uses forty pounds or more of ice per 
day. The use of ozone generators is said 
to be extending, and this apparatus prom- 
ises a use of electric current that will grow 
in this country as it has done in Germany 
and other European countries. The electric 
vacuum cleaner is becoming very popular 
and where placed in service invariably gives 
satisfaction. 


Following the reading of this report 
motion pictures were exhibited show- 
ing the application of electricity to the 
servant problem. There was no discus- 
sion. 

The report of the Committee on Im- 
proved Wiring and Equipment Stand- 
ards was then presented by M. C. Ry- 
pinski, chairman. 

IMPROVED WIRING AND EQUIPMENT 


STANDARDS. 


The Committee on Improved Wiring and 
Equipment Standards attempted to gather 
data respecting the attitude of the central 
stations to the wiring of consumers’ premis- 
es. A set of eight questions was sent out to 
the 1,000 member companies and 160 re- 
plies received. A summary of the latter 
constituted the main part of the report. In 
about half of the replies it was admitted 
that no system of aiding the consumer 
financially in wiring his home was in use. 
The other companies all have some more or 
less elaborate method of taking care of the 
consumer. The most common practice is to 
do the wiring or have the wiring done for 
the consumer at cost, or cost plus a small 
profit, allowing the consumer to pay for the 
wiring by monthly installments, varving 
anywhere from two up to twenty-four 
months. The second question, whether any 
technical program was being advocated for 
the proper layout for wiring of houses with 
special reference to placing of outlets, etc., 
brought out that less than one-fourth the 
companies have given the matter considera- 
tion. A few have a definite program of this 
character: others leave it to the solicitors 
to suggest outlets for appliance and con- 
venience service; some have a bureau of 
illuminating engineering to advise as to lo- 
cation of outlets, sizes of units, etc.; and in 
some companies the consumers are asked 
to avail themselves of the services of a 
branch of the regular engineering depart- 
ment for this purpose. Respecting the enu- 
meration of various electrical conveniences, 
the same companies call the attention of 
prospects, old customers, architects and in 
some cases of contractors to the numerous 
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electric cooking and heating appliances, va- 
cuum cleaners, laundry devices, fans and 
other motors, etc., that are now available, 
and for which convenient outlets should be 
provided. As to co-operation with contract- 
ors, the replies varied a great deal, some ad- 
vocating this strongly and others finding it 
undesirable as the result of past experience. 
Relatively little satisfactory educational 
work has been done with architects, As tn 
whether the cost of wiring had a retarding 
effect, a large number of replies indicated 
that it did retard about fifty per cent of 
possible central-station patrons. These also 
suggested that a reduction of twenty-five 
to fifty per cent in wiring costs would have 
a salutory effect. In a few cases it was 
thought that the National Electrical Code 
set too high a standard, in others that the 
new English concentric-tube system might 
be employed in order to reduce the cost, and 
again it was felt by many that the ten- 
dency is toward increased instead of re 
duced costs. The committee is co-operating 
with other organizations in the compilation 
of a handbook on wiring, which will encour- 
age the greater use of electricity and create 
a desire for improved and more adequate 
wiring in residences. 


There being no discussion of this re- 
port, M. S. Sloan, chairman of the Com- 
mittee on Industrial Lighting, presented 
his report. 

ILLUMINATION FOR INDUSTRIAL PLANTS. 


The report of the Committee on Indus- 
trial Lighting consists of a number of mon- 
ographs, including descriptions of actual 
lighting installations or plans for the same. 
The first paper is by W. D’A. Ryan, of the 
General Electric Company, which, under 
the title of “Industrial Lighting,” lays down 
the fundamental principles applying. 

C. E. Clewell, of the Westinghouse Elec- 
tric & Manufacturing Company, contributes 
to the report a paper prepared by the il- 
luminating engineering department of the 
Westinghouse Company, describing with 
many illustrations, the manner of install- 
ing over 7,000 tungsten-filament lamps for 
lighting about ten acres of. floor space in 
the Westinghouse plant at East Pittsburg. 
H. J. Tait, of the Holophane Company, Con: 
tributed a paper on reflector maintenance, 
giving practical instructions. J. S. Codman 
contributed a communication from the Na- 
tional Electric Lamp Association entitled 
“Industrial-Plant Lighting,” which lays 
down the fundamental principles concerned 
and includes a number of fllustrations of 
lighting in factories and shops. 


S. W. Ashe, of Harrison, N. J., opened 
the discussion, calling attention to the 
fact that in the future a much more 
careful study will be necessary regard- 
ing the different types of illuminants. 
He asked a number of questions regard- 
ing points brought out in the installa- 
tions described. 

Normal Macbeth, of Bloomfield, N. J: 
spoke at some length on the commercial 
value of good illumination and suggest- 
ed that central-station managers vieW 
the problem of industrial lighting in the 
light of the larger returns which such 
business affords. Referring to actual 
installations, Mr. Macbeth said that m 
factories having low ceilings the max- 
imum unit was a 100-watt lamp, while 
a sixty-watt lamp probably would give 
the best service. 
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M. O. Dell Plain, of Syracuse, stated 
that the results of tests on lights served 
from the company’s twenty-five-cycle 
system showed a very noticeable flicker 
if reflectors having radial corrugations 


were used. 
T. I. Jones, of Brooklyn, reported 


that they have had no trouble whatever 


with flicker. 
W. D’A. Ryan, of Schenectady, called 


attention to a portion of the report 
where illustrations show two reflectors 
of the same type giving different re- 
sults. The better result is obtained 
from a reflector a little more expensive 
than the other and Mr. Ryan said this 
emphasizes that careful study is neces- 
sary in obtaining the best results. 

H. L. Parker, of Baltimore, spoke of 
the necessity of having specially trained 
men for industrial soliciting. Mr. Sloan 
closed the discussion, replying in part 
to some of the questions asked. The 
meeting then adjourned. 

FOURTH SESSION. 

The fourth commercial session was 
called to order by John F. Gilchrist on 
Friday morning and the report of the 
Committee on Electric Signs presented 
by E. L. Callahan, chairman. 


ELECTRIC SIGNS. 


The report of the Committee on Electrical 
Advertising describes the bulletin on elec- 
trical advertising which has been compiled 
by the committee for the purpose of aid- 
ing central stations in securing sign busi- 
ness. This bulletin contains reproductions 
of recognized successful displays now being 
operated in various parts of the country. 
The engineering data contained in it will 
be of valuable assistance in preparing speci- 
fications for electrical displays of merit. 
The report calls attention to the harmful 
influence of poorly designed and installed 
signs, and in this connection presents a 
model sign ordinance as a suggestion for 
central stations. The ordinance provides 
for the annual inspection of electrical dis- 
plays, supervision of the size, location, 
hanging and general appearance of all signs, 
etc. The committee urges that every cen- 
tral-station company should refuse to con- 
mect its service to an electric sign or simi- 
lar electrical advertising display should any 
part of the installation not meet with the 
requirements of the National Board of Fire 
Underwriters, or comply with the rules and 
requirements of the local fire department 
and department of electricity. In conclu- 
sion, the report offers five suggestions for 
future work along the lines of display ad- 
vertising and suggests that the Association 
give the future committees financial aid to 
carry out the plans for national electrical 
advertising proposed at the St. Louis con- 
vention. 


E. A. Mills, of New York, opened the 
discussion emphasizing the importance 
of electric-sign legislation. He report- 
ed that an ordinance limiting the height 
of signs had been taken to the courts 
and declared unconstitutional. He also 
referred to the methods of the New 
York company in pleasing sign pros- 
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pects in the matter of design. The com- 
pany employs a designer who prepares 
sketches according to the customer’s 
ideas and when approved they are given 
to the manufacturers who send their 
estimates directly to the customer. 

Frank Hammond, of Birmingham, 
spoke of the success of the sign busi- 
ness in Birmingham. He said there 
was a very liberal sign ordinance in 
effect there. Speaking of lamps burn- 
ing out, Mr. Hammond said that some 
trouble has been encountered with five- 
watt tungsten lamps in alternating-cur- 
rent service but no trouble in direct- 
current service. 

T. K. Jackson, of Mobile, spoke in 
favor of placing the control of sign in- 
stallations under the supervision of 
some municipal authority. He said that 
liberal ordinances are likely to lead to 
abuses. 

John F. Gilchrist, of Chicago, pointed 
out the need of exercising a large 
amount of diplomacy in connection with 
the sign problem. He said the only ex- 
cuse which warrants permitting the use 
of the space above the sidewalk for elec- 
tric signs is that the obstacle shall serve 
some function which shall more than 
compensate for the obstruction. There 
Is no question that the illumination 
given by the sign is an advantage to 
the city. He thought that it would be 
of benefit to all concerned to pay the 
city a rental fee which would cover the 
cost of inspection and thus safeguard 
against accidents. 

H. L. Parker, of Baltimore, spoke of 
the harmful influence a sign accident 
in Philadelphia had on the business in 
Baltimore, although the sign was not 
of the electric type. This emphasizes 
the need of inspection of all signs by 
central stations. 

C. A. Littlefield, of New York, also 
spoke in favor of strict regulation of 
electric signs. Speaking of rates, Mr. 
Littlefield advocated the flat rate as it 
encourages long-hour service. 

W. A. Donkin, of Pittsburgh, spoke 
of the status of the sign business in his 
territory. He also urged the import- 
ance of careful installation and inspec- 
tion. | 
In closing the discussion, Mr. Calla- 
han favored the flat-rate system of 
charging and rigid inspection. 

The report of the Committee on Com- 


petitive Illuminants was then presented . 


by H. J. Gille, chairman. 


COMPETITIVE ILLUMINANTS. . . 
Comprehensive data on gas and gasoline 


1159 


lighting is presented in this report, in such 
a shape as to be easily comparable with sim- 
ilar data on electric lighting. Considering 
gas lighting first, it is stated that eighty-five 
per cent of the gas outlets installed in this 
country are equipped with open-flame bur- 
ners. A table presented, showing the prin- 
cipal types of gas lamps and the makers’ 
ratings as to gas consumption, gives the 
relative useful illumination produced per 
cubic foot of gas as twenty per cent, 
for the open-flame burners. Therefore, 
the only type of gas lamps that can 
be considered competitive of the pres- 
ent-day high-efficiency electric lamps- are 
those in which the light is emit- 
ted from incandescent mantles. The va- 
rious types of high-efficiency gas lamps are 
described and comparisons made with simi- 
lar electric lamps. In this comparison such 
disadvantages of gas lamps as fire risk, ex- 
cessive heat given off, constant attention re- 
quired, rapid deterioration, vitiated air when 
burning, and comparatively limited possi- 
bility of securing artistic effects are men- 
tioned. In addition, the report states that 
the performance of a gas lamp depends upon 
the following variables: (1) construction 
of the burner; (2) quality of the mantle; 
(3) adjustment of the burner; (4) quality 
of the gas; (5) gas pressure and (6) at- 
mospheric conditions. A consideration of 
all of these variables which affect the can- 
dlepower of gas lamps shows that not more 
than 60 to 70 per cent of the initial labora- 
tory rating can be obtained under good 
service conditions. This statement is borne 
out by results of tests carried on by gas 
engineers. It is stated that, in general, it 
wlll be found that a tungsten lamp having 
two-thirds the mean spherical candlepower 
shown by an incandescent gas lamp in a 


._photometeric test, will, under service con- 


ditions, produce an equivalent or greater il- 
lumination than the gas lamp, provided that 
the distribution of light from the two units 
are equally favorable. If a certain wattage 
in tungsten lamps is equal to an incandes- 
cent burner in a laboratory illuminometer 
test, then approximately three-fourths of this 
wattage will be found equivalent to the gas 
burner under service conditions. Compari- 
sons of Reflex and tungsten lamps, based 
upon tests of bare units, of units equipped 
with reflectors, and tests of illumination 
produced check closely and show that a ca- 
pacity of fifty-five watts in tungsten lamps 
is the equivalent of one Reflex burner. A 
table giving a comparison of annual oper- 
ating costs of gas and Mazda units is in- 
cluded in the report. This table shows that, 
at the usual rates for electricity and gas, 
the total cost of operation with Mazda 
lamps is in reality less than for inverted gas 
lamps and is not more than two-thirds the 
cost with upright units. The report con- 
cludes with a description of the various 
classes of gasoline appliances used and the 
insurance laws in regard to their use. 


S. W. Ashe, of Harrison, said that the 
average candlepower of a lamp during 
its life should be used as a basis of all 
engineering service comparisons. Mr. 
Ashe regretted that data was not given 
on mercury-vapor lamps. Recent tests 
on a lamp of this type showed that a 
direct-current equipment maintained 
sixty-one per cent of its initial candle- 
power during its life, an average can- 
dlepower of seventy-five per cent being 
obtained in an alternating-current lamp 
of the same type. He also gave figures 
showing the gas consumption of illum- 
inants under service conditions. 

Norman Macbeth criticised the report 
in that it was unfair to the gas interests 
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and said that electricity could not com- 
pete with gasoline on the ground of first 
cost and that solicitors would be lable 
to misrepresent the first cost of an elec- 
trical installation, assuming the state- 
ment to be true. He also said that in- 
verted burners can be successfully op- 
erated on pressures as high as two 
inches, although one inch is given as 
the limit in the report. Other state- 
ments were also criticised. | 

L. H. Scherck, of Newburg, said that 
he did not think the report would stand 
the criticism of competent gas men and 
suggested it be revised before being 
published. 

E. L. Callahan, of Chicago, heartily 
endorsed the report, saying that it rep- 
resented the‘results of commercial tests. 
He did not think it was biased. 

G. S. Barrows, of Philadelphia, sup- 
ported Mr. Scherck in his statement 
that the report should be revised. 

After further brief discussion it was 
moved that the report be reviewed by 
a committee before being published. 
The motion was lost. 

Mr. Quigley, of Brooklyn, spoke 
against the term ‘‘gas arc’’ used in the 
report. He also disapproved of other 
electrical terms used by gas men in re- 
ferring to their devices. Mr. Gille 
closed the discussion, pointing out that 
the values given in the-report are the 
same as those found in actual service. 

The next business was the report of 
the Committee on Advertising and Pub- 
licity, which was presented by C. W. 
Lee, chairman, 


ADVERTISING AND PUBLICITY. 


This committee reports that it made an 
attempt to secure expressions from a large 
number of central stations as to the definite 
results secured from their advertising. The 
replies seemed to indicate that there are 
lacking definite constructive plans for ad- 
vertising, the tendency being towards a hap- 
hazard use of newspaper space and a lack of 
continuity in the follow-up campaigns. The 
replies received are classified according to 
the population of the cities from which 
they were obtained and show that in cities 
of from 20,000 to 50,000 inhabitants the av- 
erage advertising appropriation of the cen- 
tral station is $1,500; in cities of from 
50,000 to 100,000 population the average is 
about $2,500 per year; of the replies re- 
ceived from stations in cities of from 100,- 
000 to 200,000 population the annual appro- 
priation is $6,300, and above 200,000, $31,- 


The second accounting session was 
held on Wednesday, John T. Brady 
opening the session with the reading 
of a paper dealing with the tracing 
of store-room material. 


TRACING STOREROOM MATERIAL. 


The growth of the electric industry, men- 
tioned by Mr. Brady in his paper, has ren- 
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000. The committee reports that the re 
plies would indicate that over $2,000,000 is 
being expended annually for central-station 
advertising. Reports are given of the ad- 
vertising campaign carried on in Baltimore, 
Brooklyn, Chicago and Cleveland, also by 
H. M. Byllesby & Company for its prop- 
erties. Well-prepared newspaper advertis- 
ing is preferred in every case with syste- 
matic follow-up systems. The report dis- 
cusses central-station advertising by manu- 
facturing companies and calls attention to 
the benefits of this co-operation. Regarding 
central-station publicity a large number of 
cases are cited where central-station pub- 
licity was the means of securing justice in 
rate, franchise and similar controversies. 
A valuable feature of this committee’s re- 
port is the number of copy reproductions of 
some of the best central-station advertising 
and examples of central-station publicity 
that have proven successful. 


H. K. Mohr, of Philadelphia, opened 
the discussion suggesting that the com- 
mittee be made a clearing house which 
would offer its services to any company 
desiring service. 

M. S. Seelman, Jr., of Brooklyn, 
spoke of the importance of regular and 
close association between the advertis- 
ing and commercial departments of a 
central station. 

F. H. Gale, of Schenectady, outlined 
a plan by which, upon central stations 
sending the names of people contem- 
plating the erection of buildings to the 
manufacturing companies, the latter 
will in turn send such parties special 
and general literature describing elec- 
trical apparatus which may be profit- 
ably used by them. 

J, Robert Crouse, of Cleveland, de- 
scribed the co-operative advertising 
campaign carried on in Cleveland. 
Douglas Burnett and Vice-Chairman 
Willams also briefly discussed the re- 
port. l 

The next report was that of the Com- 
mittee on the Functions of a Sales De- 
partment, which was presented by P. I. 
Jones, chairman. 


FUNCTIONS OF A SALES DEPARTMENT. 


The report of the Committee on the Func- 
tions of a Sales Department, T. I. Jones, of 
the Brooklyn Edison Company, chairman, 
treats the organization of a sales depart- 
ment in great detail under four heads. 
namely: General organization of the sell- 
ing force and the duties naturally pertain- 
ing to it; principal reports to be made by 
the sales department as a whole by its bu- 
reaus and by the salesmen; credit as it af- 
fects the getting and retaining of business; 


Accounting Section. 


dered necessary the storage of large quanti- 
ties of material. This requires a system of 
records which will show figures as to re- 
ceipts, disbursements, etc. It is necessary 
that an exact account should be kept of ma- 


„terial and this can only be accomplished by 


properly training the employees in precise 
methods. The company represented by Mr. 
Brady is a model in this respect. Records 
should be provided for the entry of all ma- 
terial received and disbursed at the store- 
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the compensation of salesmen. The selling- 
force organization is treated under the 
heads of advertising bureau, new-installa- 
tion bureau, appliance bureau and power- 
engineering bureau. Under sales depart- 
ment the matter of reports is discussed in 
detail, and forms of reports are reproduced. 
Compensation of salesmen is discussed’ un- 
der the heads of straight salary, small sal- 
ary and commission and straight commis- 
sion. An appendix gives a schedule for 
solicitors’ commissions as used by the Com- 
monwealth Edison Company, of Chicago, 
which has an added interest on account of 
enumerations in detail of the various class- 
es of electrical business. A schedule is also 
given of the Denver system of compensa- 
tion based upon salary and commission. 

The report was discussed by B. W. 
Mendenhall, Salt Lake City; William 
H. Gardner, Lincoln, Neb.; S. M. Ken- 
nedy, Los Angeles; C. Duffy, Milwau- 
kee; Douglas Burnett, Baltimore; E. 
W. Lloyd, Chicago; C. A. Littlefield, 
New York, and J. D. Israel, Philadel- 
phia. In general, the persons taking 
part in the discussion favored the aban- 
donment of the term ‘‘sixteen-candle- 
power equivalents.” The payment of 
straight salaries was also favored, al- 
though the combination of a salary and 
a commission was given some praise. 
Mr. Jones laid special stress upon the 
importance of paying good salaries to 
few men, rather than small salaries to 
many, and urged the merits of promo- 
tion from within the ranks. The im- 
portance of shortening the time elaps- 
ing between the signing of a contract 
and the turning on of the lights was 
also emphasized. 

E. W. Lloyd, as chairman of the non- 
inating committee, presented the fol- 
lowing list of nominations for ‘the en- 
suing year, which was unanimously ac- 
cepted, after which the meeting ad- 
journed : 

Chairman, H. J. Gille, Minneapolis; 
vice-president, S. M. Kennedy, Los An- 
geles; secretary, F. B. Rae, New York. 
Executive committee, George Williams, 
New York; F. H. Gale, Schenectady; J. 
Robert Crouse, Cleveland; E. L. Calla- 
han, Chicago; D. Campbell, Scranton: 
A. B. Rypinski, New York; E. W. Lloyd, 
Chicago; T. I. Jones, Brooklyn; Mr. 
Winter, Seattle; H. K. Mohr, Philadel- 
phia; C. W. Lee, New York, and J. F. 
Becker, New York. 


room, and it seems that the best method 
of accomplishing this is by a loose-leaf Sys- 
tem. All articles should be drawn from 
the storeroom by means of requisitions 
signed by the foreman of the different de- 
partments. The system of tracing material, 
as used by the Denver Gas & Electric Com- 
pany, was described as one which had been 
followed with marked success. A work or- 
der is used on every job and, as the work is 
completed, the men are required, to enter 
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on the back of the order the different ma- 
terial used. All material reported on work 
orders is entered daily upon the weekly 
wagon sheet, and can be used as a check 
on the stock-record ledger. Electric sup- 
plies were taken up Separately as present- 
ing some problems different from those of 
the operation of ordinary business. A lamp 
clerk is employed to keep records of all 
lamps and account for them. Provisions 
are made for the use of slightly blackened 
lamps which are returned, these also being 
accounted for. Fans are rented and sales- 
tickets made out, a charge being made for 
the gross amount from the sales-ticket to 
the sales-appliance book. Electric irons 
are placed on thirty days’ trial, which en- 
courages the use of the irons, and also 
brings considerable off-peak load to the sta- 
tion. The company experiences no difficul- 
ty in keeping track of the iron stock, al- 
though the loan account amounts to 5,000 
irons each year. The system of taking an 
inventory each year has been abandoned in 
favor of the more modern scheme of taking 
an inventory of a part of the stock each 
month. Greater accuracy is obtainable in 


this manner. 

In dicussion, E. S. Brock stated his 
opinion in favor of the bound ledger 
as against a loose-leaf system of keep- 
ing accounts. He also outlined the 
method followed by some of the larger 
central stations in connection with 
keeping account of material taken out 
by store-room wagons. With this sys- 
tem, all material taken out is checked, 
the returned stores being checked back 
to the store-room at night. 

W. H. Bogart, of the New York Ed- 
ison Company, mentioned the fact that 
that company had various distributing 
store-rooms, supplied from the general 
store-room. Material could only be 
drawn out on the foreman’s order. All 
material is double checked. The ma- 
terial is divided into classes and inven- 
tories are taken about once a month. 
Moving supplies are checked twice a 
week. 

The method of the Commonwealth 
Edison Company of keeping account of 
stores was briefly outlined by J. H. 
Gulick. 

The discussion was closed by Mr. 
Brady, who answered the questions that 
had been asked concerning his paper. 

A paper was then read by Thurlow 
W. Buxton on ‘‘Purchasing Department 
Accounting,’’ which was taken from 
the point of view of accounting, rather 


than purchasing. 


PURCHASING DEPARTMENT ACCOUNTS. 


In this paper Mr. Buxton confined his at- 
tention to a discussion of the aims and meth- 
ods of the accounting connected with the 
purchasing end of the central-station indus- 
try. As outlined by Mr. Buxton, the func- 
tion, in general, of the purchasing depart- 
ment is to purchase and care for supplies 
and apparatus used and sell what is de- 
sirable to dispose of; but the aims and meth- 
ods employed in operating the machinery 
of the office necessary to handle large pur- 
chases, and the problems thereto. form the 
features of its accounting. The purchasing 
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department of the Brooklyn Edison Com- 
pany consists of three divisions: order, in- 
voice and transportation. The storeroom 
and stationery divisions are under the juris- 
diction of the purchasing agent, and thé 
lamp bureau reports to the storekeeper. 
The stores department, as well as the lamp 
bureau, possess accounting features pe- 
culiarly their own, and their organization 
and systems of accounts have been consid- 
ered in convention papers of previous years. 
The aims in distinctive purchasing account- 
ing were summarized as follows, each item 
being taken up separately for discussion: 
(1) To close the purchase properly; (2) to 
verify receipt of the purchase; (3) to ver- 
ify the resulting expenditure, with a mini- 
mum of dispute or delay; (4) to care for 
special and miscellaneous matters; (5) to 
provide its peculiar statistics. and ready in- 
formation; (6) to handle the sale of certain 
materials. A number of accounting forms 
were used in the elucidation of various 


points. 
Mr. Brady outlined the method em- 


ployed by the Denver Gas & Electric 
Company for preventing mistakes in- 
volving the second payment of a bill. 
Such mistakes are avoided through a 
triplicate form of ordering, one copy 
going to the firm from which the goods 
are ordered, one to the purchasing 
agent, and the third to the department 


ordering the goods. | 
The point of the importance of 


prompt payment of bills, with the at- 
tendant discount, was touched upon by 
E. A. Barrows, who suggested that 
there should be some discussion as to 
the way in which the bills were 


handled. 
The uniform bill system was taken 


up by Mr. Allegaert, and further dis- 
cussed by Mr. Edwards, Mr. Freeman, 
D. C. Collins and others. 

Mr. Buxton then added a few re- 
marks answering the questions that had 
been raised in the discussion. 

A. L. Holmes’ paper on ‘‘ Advantage 
of a Job Cost System’’ was then read. 


ADVANTAGES OF A JOB-COST SYSTEM. 


This paper advocates the job-cost system 
for all construction work carried on by a 
central-station company. Through its use 
there is provided a requisition with suffi- 
cient description of any proposed expendi- 
tures and an estimate of cost, which, when 
approved, can be given an identifying nnm- 
ber, all cost assembled thereunder and, upon 
completion, a comparison of actual with 
estimated cost. Cost data gradually ob- 
tained through use of job orders will obvi- 
ously make estimating of cost much sim- 
pler, according to the author, and more 
réliable, and greater care will be exercised 
in preparation of estimates because of the 
knowledge that comparisons will be made 
with actual costs when work is completed. 
It will also add to the probability of hav- 
ing work done as specified in estimate, and 
if unforeseen conditions be encountered, par- 
ticularly if involving additional expendi- 
tures, such conditions will be brought to 
the attention of the proper officials. 
Where it is a common practice, as in street 
extensione or repairs, to take out for use, 
wire, cable and sundry material in excess 
of actual requirements, the certainty that 
estimated and actual costs will be com- 
pared will be sure to secure a better re- 
turn of any excess material or a proper 
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record of its transfer to other jobs. Com- 
parisons of actual with estimated cost will 
also often lead to the detection of purely 
clerical errors as in quantities of material 
charged, or in prices, extensions and addi- 
tions. The advantages of a job-order sys- 
tem to the accounting department were also 
mentioned. The paper concludes with an 
example of the application of the job-order 
system to actual work. 

The question was raised by Mr. 
Schmidt as to whether the cost of line 
installation was kept for each indi- 
vidual service. The same question was 
asked regarding the setting of meters. 
J. W. Brennan, of Detroit, stated that 
in that place the. work-order system 
was carried out in detail, each order 
being numbered and carefully account- 
ed for. A similarly complete carrying 
out of the job system is found in the 
Doherty Operating Company, as out- 
lined by Paul Jones. | 

Another question, that of construe- 
tion work, was brought. up by 8. 
J. Bowers, who asked Mr. Holmes to 
explain how in reconstructing line and 
doing similar work the proportion was 
determined which should be charged to 


amortization. 

In connection with the proper and 
exact keeping of accounts, Mr. Ed- 
wards spoke of the requirements of the 
Public Service Commission, of New 
York, and the necessity for all com- 
panies having the exact information 
which a commission might require. 

Following Mr. Edwards, Herman 
Spoehrer, of St. Louis, dwelt on the val- 
ue of the work-order system in the 
company in that city. Work orders are 
carried along monthly in a special ac- 
count and when a job is finished month- 
ly comparisons are easily available. 

THIRD SESSION. 

The third accounting session held on 
June 1 was opened by a paper by 
Franklyn Heydecke on ‘‘General Of- 


fice Accounting. ’’ 
GENERAL OFFICE ACCOUNTING. 


Mr. Heydecke emphasized the importance 
of a properly organized accounting depart- 
ment and took up briefly the subject of its 
relations with other departments of the cen- 
tral station. It is important that the men 
in the accounting department have not only 
a general knowledge of the work of the 
company, but a wide acquaintance with the 
operating men. and men in the other de- 
partments. Monthly statements are of 
prime importance, and it is better for the 
accounting department to furnish the ex- 
ecutive and operating men with a statement 
showing total charges for the month for pro- 
duction, Jabor, production supplies, station 
expense, fuel, oil and waste, repairs, etc., 
and the commercial men with a statement 
showing total charges against expense col- 
lection, expense office, office salaries, index- 
ing meters, expense soliciting, house-wiring 
expense, motor expense, etc., than it would 
to go into the detail of showing what made 
up each account in particular. Analyzing 
of accounts can be done later when found 
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necessary. If an account shows the same 
amount or a slight increase, and compages 
favorably with the same period of the pre- 
vious year, it does not require analyzing, 
and it is only when charges are unusually 
heavy or the reverse, when the charges are 
not reasonably heavy enough, that analysis 
is required. Mr. Heydecke then outlined the 
procedure of the general office accounting 
to arrive at the above facts. 


Discussion was opened by Herman 
Spoehrer, who explained the method 
of making out the office vouchers. Inthe 
matter of handling bills promptly, he 
stated his company has established the 
practice of having two discount days 
each month. The work is thus divided 
up in a more even manner throughout 
the month. 

The necessity of close touch between 
the accounting department and all 
other departments was the basis of a 
continuation of the discussion by Frank- 
Birch. He stated that it was desirable 
for this reason to keep employees in 
the service of the company, as an ac- 
quaintance with the personnel of the 
company could not be acquired in a 
short time. He further made a number 
of suggestions and several inquiries on 
points in Mr, Heydecke’s paper. 

W. E. Freeman commented on the 
excellence of the paper at the same 
time outlining the points necessary for 
proper accounting. The New York Ed- 
ison Company has introduced indexed 
forms which give in a classified way all 
the transfers and journal entries, and 
which are required by the Public Serv- 
ice Commission, and are besides neces- 
sary for the company. The duties of 
the staff auditor in properly carrying 
out accounting work were also out- 
lined. 

A paper entitled ‘‘ Accounting for 
Depreciation,’’ was then read by Mr. 
Edwards. 


ACCOUNTING FOR DEPRECIATION. 


This paper deals with the question of how 
the amount to be reserved for depreciation 
should be determined and how the reserve 
should be treated in the accounts. The 
amount may be determined by the specific 
method or the general method. The spe- 
cific method inventories the property, list- 
ing the cost, scrap value, life, etc., of each 
item. Scrap value and life are largely con- 
jectural. This method is objectionable be- 
cause it endeavors to treat with exactness 
a subject necessarily inexact and because 
it cannot take account of obsolescence. The 
general method creates a reserve arbitrar- 
ily taking a fixed percentage of the value 
of the property, a fixed percentage of gross 
receipts, or a definite amount from the sur- 
plus. This can only be approximate. The 
New York Edison Company started its de- 
preciation fund upon incorporation in 1901, 
and laid aside one cent per kilowatt-hour 
gold to general customers. This has proved 
an adequate reserve. In accounting, this 
reserve is treated as an item of operat- 
ing expense, in conformity with the idea 
that the consumer bears this item of ex- 
pense, and it should not be regarded as an 
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appropriation from surplus, This is in ac- 
cordance with the principles and the pre- 
scribed practice of the New York Commis- 
sion. Depreciation in all departments of 
plant is treated as one item. Having ac- 
cumulated a reserve for depreciation, it is 
not necessary for a company to charge off 
annually a portion of the costs; the prop- 
erty account can be carried at the original 
figures. This plan simplifies the account- 
ing. Any member company which has not 
yet provided a depreciation reserve fund 
should do so at once, as a day of reckon- 
ing will soon arrive. The New York Com- 
mission requires a company not previously 
holding a reserve fund to charge against it 
only that part of depreciation which has 
occurred after the fund was started; the 
remainder must be charged to the surplus 
account. 

Following the reading of the paper, 
a statement was made by Mr. Neal 
that there was only a small percentage 
of the companies reporting to the Pub- 
lic Service Commission, of New York, 
that made any allowance for amortiza- 
tion. The reports as made by the Com- 
mission were a little misleading, and 
suggested that that body should pay 
closer attention to the item of amorti- 
zation. He also suggested that depre- 
ciation could be taken care of by mak- 
ing it on a sinking fund basis. 

E. J. Allegeart raised the point that 
whether or not publie service commis- 
sions would recognize that replacements 
are not proper subjects for capitaliza- 
tion unless the thing replaced is first 
written off, he still personally believed 
that they were not. A plant, or a large 
part of it at least, he stated, is event- 
ually consumed in the process of manu- 
facture; and this extinction is an ele- 
ment of the true cost of conducting the 
business. There can be no question, 
therefore, that it should appear on the 
books. The writing into the books of 
this cost, automatically, so to speak, 
creates a reserve, which, looking at it 
from another standpoint, is, in effect, 
a credit to the plant account. 

C. Nesbitt Duffy, in discussion, gave 
an idea of how the question of depre- 
ciation was being met by the Milwau- 
kee Electric Railway & Light Company. 
With that company, ten per cent of the 
gross earnings is set aside, and against 
that reserve is charged every replace- 
ment, renewal and substitution, or any 
thing which might be termed putting 
back of any kind of property in the 
place of what was there before. He 
continued, holding that to undertake to 
work out a sinking fund basis on a life 
table of different classes of physical 
property, was absolutely impracticable. 

Wiliam B. Jackson urged the ac- 
ceptance of the best of all methods, 
rather than adherence to any one. Con- 
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trary to Mr. Duffy’s statements, he 
maintained that plants can take care of 
depreciation, and must take care of de- 
preciation as it is worked out for the 
plant; and it has got to be worked out 
earefully and intelligently. That, he 
said, must either be the case, or our 
leaders in the electrical industry must 
change their present beliefs which are 
founded on careful investigation by 
our commissions which have already 
been developed and are going to de- 
velop very rapidly in the future. 

Following the discussion, resolutions 
were adopted expressing sympathy 
with the family of R. D. Rubright, of 
Brooklyn, deceased. 

A paper on ‘‘The Extent to Which 
a Tabulating Machine May Be Used in 
Accounting Work” was read by Wil- 
liam Schmidt, Jr. 


TABULATING MACHINES IN ACCOUNTING 


WORK. 


Of late a number of mechanical devices 
have come into use in connection with the 
keeping of central-station accounts and sta- 
tistics, of which some are described in Mr. 
Schmidt’s paper. The number of mechani- 
cal devices used in connection with the 
keeping of records is so large that a view 
of the room in which these devices might 
be gathered would resemble a factory hav- 
ing for its product cost statements, statis- 
tics and balance sheets. The author took 
up each machine separately, dealing first 
with the tabulating machine. The various 
parts of the machine were described to- 
gether with the method of operation. The 
information taken from the cards is used 
for statistical records for balancing the 
number of meters in service, etc. By the 
use of the machine the monthly bills may 
be checked quickly and at a very small 
expense. The adding machine is very use 
ful and with its aid boys may be employed, 
doing away with a considerable amount of 
higher grade labor. The company has 
found that it pays to keep at least one 
adding machine in each department where 
there is any adding or listing to be done, 
and it is found that such machines are in 
constant use. The calculating machine is 
used especially for calculating the cost per 
kilowatt-hour in cost statements and for 
extending inventories, etc. The use of this 
device is growing rapidly. The author also 
touched on the necessity of the typewriter 
and addressing machine. Printing machines 
are useful in large central stations, for Tut 
ning off duplicate letters. The rubber 
stamp, change making and sealing machine. 
electric envelope sealer, and numberint 
machine were each taken up and discussed 
separately. 


The paper was discussed by Paul R. 
Jones and also by Harry C. Schlegel, 
Mr. Jones stating that the tabulating 
machines were invaluable to those 
wishing a systematic analysis of theirt 
business, and giving a brief instance 
of their use in the Denver Gas & Elec- 
trie Company. Mr. Schlegel added 
that in the New York Edison Com- 
pany statistical data are obtained 0 
the length of service of each em 
ployee, their pay, age, ete. 
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June 10, 1911 


It was fitting indeed that the record- 
making thirty-fourth convention of the Na- 
tional Electric Light Association should 
have been opened so auspiciously upon the 
occasion of the reception at the Hotel As- 
tor on Monday evening. The receiving 
party, consisting of President and Mrs. 
W. W. Freeman, Vice-President and Mrs. 
John F. Gilchrist, Vice-President and Mrs. 
F. M. Tait, General o. H. Harries, treas- 
urer and T. Commerford Martin, secretary, 
entertained a brilliant assemblage in the 
grand ball room. The organ recital by Ar- 
thur Depew was greatly enjoyed. The prom- 
enade concert on the roof garden which 
followed was greatly appreciated, the man- 
ifestations of delight upon the part of all 
those participating amply repaying the com- 
mittee for the great efforts which have been 
made to render the appointments so com- 
plete. Dancing followed and there was a 
collation in the orangery of the hotel. 

THE CATALOG EXHIBIT. 

A number of Class “D” members made a 
very interesting exhibit of catalogs, a great 
many pieces of trade literature being shown. 
To facilitate the examination of this ex- 
hibit there was a very complete file, cross- 
indexing each piece of literature, making 
it possible to locate any of the printed mat- 
ter asked for. The exhibit was in charge of 
the Exhibition Committee, J. C. McQuiston, 
chairman; Walter Neumuller, secretary. 
Following is a list of the exhibitors in the 
catalog exhibit: 


AlNs-Chalmers Company, Milwaukee, Wis. | 


American District Steam Company, Lock- 


port, N. Y. 
Ansonia Brass & Copper Company, New 


York, N. Y. 
Baker Motor Vehicle Company, Cleveland, 


Ohio. 
Benjamin Electric. Manufacturing Com- 


pany, Chicago, Ill. 

Bryant Electric Company, Brideport, Conn. 

Century Electric Company, St. Louis, Mo. 

Crocker-Wheeler Company, Ampere, N. J. 

Crouse-Hinds Company, Syracuse, N. Y. 

Cutler-Hammer Manufacturing Company, 
Milwaukee, Wis. 

D. & W. Fuse Company, Providence, R. I. 

Dearborn Drug & Chemical Works, Chi- 
cago, Ill. 

Dossert & Company, New York, N. Y. 

Electric Heat Storage Company, New 
York, N. Y. 

Electric Journal, Pittsburg, Pa. 

Electric Storage Battery Company, Phila- 
delphia, Pa. 

Electrical Review and Western Electri- 
cian, Chicago, Ill. 

Electrical Testing Laboratories, New York, 
N. Y. 

Electrical World, New York, N. Y. 

Emerson Electric Manufacturing Com- 
pany, St. Louis, Mo. 

Federal Sign System, Electric, Chicago, Ill. 

G. & W. Electric Specialty Company, Chi- 


cago, Ill. 
General Electric Company, Schenectady, 


N. Y. 
General Vehicle Company, Long Island 


‘City, N. Y. 
Greenwood Advertising Company, Knox- 


ville, Tenn. 
Griscom-Spencer Company, New York, 


N. Y. 
Hart Manufacturing Company, Hartford, 
‘Conn. 
Hubbard & Company, Pittsburg, Pa. 
Johns-Manville (H. W.) Company, New 


York, N. Y. 
Metropolitan Company, 


Brooklyn, N. Y. 
Minerallac Electric Company, Chicago, Il. 


Moloney Electric Company, St. Louis, Mo. 

Morris Iron Company, New York, N. Y. 

National Carbon Company, Cleveland, 
‘Ohio. 

National Electric Lamp 
‘>veland, Ohio. 

Nernst Lamp Company, Pittsburg, Pa. 


Engineering 


Association, 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


Convention Notes. 


Otis Elevator Company, New York, N. Y. 
Pacific Electric Heating Company, Onta- 


rio, Cal. 
Pettingell-Andrews 


Mass, 
Philadelphia Electric & Manufacturing 


Company, Philadelphia, Pa. 
Pittsburg Transformer Company, Pitts- 


burg, Pa. 
Pittsburg Reinforcing Pole Company, 


Pittsburg, Pa. 
Popular Electricity Magazine, Chicago, 


Til. 
Public Service Publishing Company, Chi- 


cago, Ill. 


Company, Boston, 


Ricker ManWA CINNE Company, Roches- 
ter, N. Y. 

Ridgway Dynamo F Engine Company, 
Ridgway, Pa. 


a mng Electric Company, Springfield, 
Simplex Electric Heating Company, Cam- 
bridge, Mass. 
Standard Underground Cable Company, 
Pittsburg, Pa. 
Per aia Electric Company, Cincinnati, 
io 
Vacuna Sales Company, New York, N. Y. 
Vulcan Electric Heating Company, Buffa- 
lo, N. Y. 
Wagner Electric Manuvacturing Company, 
St. Louis, Mo. 

Waverly Company, Indianapolis, Ind. 
Wesco Supply Company, St. Louis, Mo. 
A Electric Company, New York, 
Westinghouse Electric & Manataciurine 

Company, Pittsburg, Pa. 
Weston Electrical Instrument Company, 


‘Newark, N. J. 


STEAMBOAT RIDES. 


On Tuesday morning about 500 ladies 
were entertained by a steamboat ride up 
the Hudson River. The weather was just 
right for an occasion such as this, and the 
magnificent scenery on both sides of the 
river was at its best. On Tuesday evening 
practically all those in attendance at the 
convention enjoyed a boat ride down New 
York Bay to Coney Island. There was a 
good opportunity to inspect the sign light- 
ing along the river and the trip was great- 
ly enjoyed. The fact that Dreamland had 
been entirely destroyed proved a great dis- 
appointment to many who had looked for- 
ward to an inspection of this famous resort. 


INTER-MEETING BULLETIN BOARD AND TELEPHONE 
CALL. 


One of the very sensible features of this 
convention was the announcement board 
which was arranged to facilitate those in 
attendance at the meetings in several parts 
of the Engineering Societies Building to 
keep in touch with the proceedings at each 
of the sessions. In each of the assembly 
rooms there was a buttetin board service 
by means of which the name and subject of 
each speaker in each of the other assembly 
rooms were continuously displayed. The 
bulletin board was devised by John Lamb- 
den and Secretary T. C. Martin. 

Another interesting feature installed by 
Superintendent Lambden was a system of 
telephone calls. Whenever a telephone call 
was received the delegate’s name was writ- 
ten on a glass slide, transmitted by a mes- 
senger to a special projecting lamp located 
at the rear of the auditorium, the 
name then being thrown silently upon the 
front wall or screen in letters of light giv- 
ing full directions to the desired party in 
regard to the location of his call. 

CONVENTION DAILY. 

The Convention Daily published five splen- 
did issues, keeping the delegates in close 
touch with the proceedings, the entertain- 
ment features, the social events, and news 
items of the convention season. The Daily 
was published through the courtesy of the 
Electrical World for the National Electric 
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Light Association. The genius of the Daily 
was our old friend, W. E. Keily, supported 
by an active and capable staff. 

On Wednesday at noon. James H. McGraw, 
president of the McGraw Publishing Com- 
pany, was the host at a luncheon given by 
the Electrical World in the yacht room of 
the Hotel Astor, to the officers of the Asso- 
ciation. Among those present were W. W. 
Freeman, president: John F. Gilchrist, vice- 
president; Frank M. Tait, second vice- 
president: T. C. Martin, secretary; Past- 
Presidents W. H. Blood, Jr., Arthur Wil- 
liams, Dudley Farrand and F. W. Frueauff; 
A. A. Dion, president of the newly-affiliated 
Canadian Electrical Association; Hugh M. 


Wilson, first vice-president, and A. E. Clif-° 


ford, second vice-president of the McGraw 
Publishing Company; W. D. Weaver, edi- 
tor of the Electrical World, and the members 
of the staff of the Convention Daily. 


BASEBALL GAME POSTPONED. 


Greatly to the regret of the baseball en- 
thusiasts of the association, the “all-elec- 
tric” game which was to have been played 
at Washington Park, Brooklyn, Wednesday 
was abandoned owing to a steady down- 
pour of rain. Considerable interest had 
been worked up for this baseball game, par- 
ticularly as the Westinghouse Electric & 
Manufacturifig Company had presented as 
a baseball trophy a handsome tbhree-han- 
dled, sterling-silver loving cup standing 
nearly twelve inches high.. This was to 
have been contested for by the teams. 


PORTRAIT OF MISS BILLINGS. 

One of the delightful incidents of the 
convention in connection with the presenta- 
tion of the portrait of Miss Billings by Hen- 
ry L. Doherty to the Association, was the 


` telegram which was transmitted to Miss 


Billings at Arlington, Vt., by a committee 
comprising Paul Doty, W. C. L. Eglin and 


T. C. Martin. The telegram was as follows: 


“Your boys—and they are many to-day— 
knowing your thoughts of them, want you 
to know ours are with you. The day has 
been made memorable by the possession of 
your splendid portrait. We all send sincere 
regards and best wishes for continuous hap- 
niness, now and to come. By unanimous 
instruction of the convention.” 


THE BYLLESBY DINNER. 


One of the events on Friday evening was 
the dinner given by H. M. Byllesby, of Chi- 
cago, at the Metropolitan Club to the dele- 
gates of H. M. Byllesby & Company, and 
the affiliated companies attending the con- 
vention. Among the guests were C. A. Cof- 
fin, Samuel Insull, S. Z. Mitchell, Wm. C. 
Lane, S. W. Childs and T. C. Walcott. The 
company men present were J. J. O’Brien, 
F. W. Sterns. Samuel Kahn, T. K. Jackson, 
J. W. J. Gillett, H. C. Hoagland, W. F. 
Raber, L. G. Gresham, Harold Almert, E. L. 
Callahan, W. F. Stevens, Jr., and Wm. H. 


Hodge. 
MEETING OF CLASS “D” MEMBERS. 


The Class D members of the Association 
held their annual meeting on Friday. J.C. 
McQuiston, of the Westinghouse Companies, 
chairman of the Exhibition, presided, Wal- 
ter Neumuller, secretary and treasurer of 
the Class D section presenting the minutes 
of the last meeting and reading his treas- 
urer’s report. The matter of the Seattle 
convention next year was discussed, with 
respect to the advisability of holding an 
exhibit on the Pacific Coast in 1912. It 
was the consensus of opinion that while 
there would be difficulties in the transpor- 
tation of apparatus to the Coast, neverthe- 
less a convention there would afford an 
opportunity for introducing many manufac- 
turers to a new circle of friends and pur- 
chasers in the extreme Northwest. The 
nominating committee after a brief confer- 
ence favored extending the term of the 
outgoing members of the Exhibition Com- 
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mittee, and they were reelected for the 
1912 terms as follows: J. I. Ayer, Simplex 
Electric Heating Company; Charles Bliz- 
ard, Electric Storage Battery Company: 
H. G. McConnaughy, Dearborn Drug and 
Chemical Works. 


J. G. WHITE DINNER. 

J. G. White & Company, Inc., gave a din- 
ner at the Hotel Astor during the conven- 
tion in honor of the visiting officials con- 
nected with the companies of which J. G. 
White & Company, Inc., are operating man- 
agers. 

MUSICALE FOR THE LADIES. 

The musicale for the ladies in the grand 
ball room at the Waldorf-Astoria on Thurs- 
day was attended by a about 300. The Misses 
Hoyt rendered a number of very pleasing 
selections in costume. 


THE COMMERCIAL SECTION BANQUET. ` 
The Commercial Section banquet: was giv- 
en on Thursday at midnight, there being 
about 150 committee chairmen, committee 
members, manufacturers, representatives 
of electrical journals, and others in- 
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is manifested by the Byllesby organization, 
and promised on behalf of them 1 continu- 
ance of every effort to increase the influ- 
ence of the Commercial Section. 


PRESIDENT FREEMAN’S DINNER. 


President W. W. Freeman invited the 
officers and several others prominent in 
the administration of the National Electric 
Light Association, and the Hon. Charles 
Nagel, secretary of the United States De- 
partment of Commerce and Labor, to dine 
with him at the Lotos Club Wednesday 
evening, May 31. A delightful repast was 
served in good time for the entire party to 
go to the New Theater and listen to the 
report of the Public Policy Committee of 
the Association and the addresses by Mr. 
Insull and Mr. Nagel. Several of the visit- 
ors to the Lotos inspected the beautiful 
new club house and expressed appreciation 
of its works of art and excellent club facili- 
ties. 

Among those present, in addition to the 
host, were: Hon. Charles Nagel, Hon. 
George B. Cortelyou, Nicholas F. Brady, H. 
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liam R. Huntley, Buffalo, N. Y.; J. Robert 
Crouse, Cleveland, Ohio; J. E. Montgomery, 
Niagara Falls; S. E. Doane, Cleveland, Ohio; 
R. S. Orr, Pittsburg; Charles W. Price, New 
York City. 


LUNCHEON TO THE ELECTRIC-VEHICLE REPRE: 
SENTATIVES. 


Arthur Williams presided at a luncheon 
tendered by the New York Edison Company 
to the representatives of the electric-vehi- 
cle manufacturers, on Thursday, June 1. 
The luncheon was served in the new Grand 
. Central Palace, where the New York Elec 
trical Show is to be held next fall, and 
lasted from 1 to 3 p. m. During the discus- 
sion of the meal addresses were made by 
Mr. Williams and Messrs. Price, Kennedy, 
Wetherby, Kenworthy, Howland, Donaldson. 
Foljambe and Rice. An unusual spirit of 
enthusiasm respecting the development of 
the electric vehicle in the central-station 
field was in evidence in all the remarks 
made. The special facilities which will be 
available for demonstrating the handling 
and operation of electric vehicles exhibited 


BANQUET GIVEN BY J. ROBERT CROUSE AND GEORGE WILLIAMS TO COMMITTEEMEN 


terested in the Section present. The 
banquet was given by J. Robert Crouse 
and George Williams, and from the begin- 
ning to the end enthusiasm was supreme. 
A feature of the banquet was the presenta- 
tion of a beautiful sterling-silver loving cup, 
the gift of Mr. Crouse, for the member of 
the Commercial Section who succeeded in 
bringing in the greatest number of appli- 
cations for membership. The cup was won 
by A. S. Huey, vice-president of H. M. 
Byllesby & Company, Chicago, with 107 ap- 
plications, close pressed by George Williams 
himself with 106. In introducing the award 
of the cup President Freeman stated that 
he knew of no other two men who would 
have the nerve to do such a thing as this— 
for one of them to present a cup and the 
other to try to win it. There was a de- 
lightrul repast and brief addresses made by 
J. Robert Crouse. Secretary T. C. Martin, 
John F. Gilchrist and F. M. Tait. In accept- 
ing the cup for Mr. Huey, who was unavoid- 
ably absent, Errett L. Callahan made a 
graceful speech in which he attested the 
high regard for the commercial spirit which 
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M. Byllesby, Samuel Insull, Gen. George H. 
Harries, T. C. Martin, W. H. Blood, J. W. 
Lieb, Jr., F. W. Frueauff, J. B. McCall, John 
F. Gilchrist, Wiliam McCarroll, R. S. Hale, 
Arthur Williams, Thomas E. Murray, F. M. 
Tait and E. W. Burdett. 

MR. SAWYER'S DINNER. 

L. P. Sawyer, of Cleveland, Ohio, the 
well-known and popular president of the 
Buckeye Electric Company, entertained sev- 
eral of his friends at dinner at Rector’s on 
Wednesday evening. It was a very delight- 
ful affair, with artistic menus and ice de- 
signs. and a special musical program was 
rendered. This was one of the several par- 
ticularly agreeable gatherings during the 
convention of the National Electric Light 
Association, and will always be remembered 
with the Keenest pleasure by every one 
present. Mr. Sawyer's guests were: <A. H. 
Ford, Birmingham, Ala.: P. T. Glidden, Eas- 
ton, Pa.; P. R. Whiting, Montgomery, Ala.: 
J. H. Drake, Knoxville, Tenn.: W. H. Saw- 
yer, New York City; S. H. Dailey, Bing- 
hamton. N. Y.; D. A. Hegarty, Little Rock, 
Ark.; M. S. Sloan, Birmingham, Ala.; Wil- 
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at the coming Electrical Show were com- 
mented on most favorably. 

Among those present were: Arthur Wit 
liams, New York Edison Company, New 
York City; Albert Weatherby, Anderson 
Electric Car Company, New York City: 
F. A. Babcock, president, Babcock Elec- 
tric Carriage Company, Buffalo, N. Y- 
E. W. M. Bailey, vice-president, S. R. Bailey 
& Company, Amesbury, Mass.; W. C. Brown. 
W. R. Bailey & Company, New York City: 
H. W. Nuckels, Columbia Motor Car Com 
pany, Hartford, Conn.; C. E. Firestone, Co 
lumbus Buggy Company, Columbus, Ohio: 


E. S. Harte, Commercial Truck Com: 
pany, of America, Philadelphia, Pa: 
J. H. Kennard, president, Couple Get! 
Company, New York City: H. G. pe 
linger, secretary and treasurer, Ray 


ton Electric Car Company, Dayton, A 
C. J. Field, president, Electric Omnibus ® 
Truck Company, New York City; P. D. W28 
oner, president, General Vehicle Company. 
Long Island City, N. Y.; O. B. Henderso 
sales manager, Baker Motor Vehicle or 
pany, Cleveland, Ohio: Bruce Borland, pre 
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ident, Ideal Electric Vehicle Company, Chi- 
Nathaniel Platt, Baker Vehicle 


cago, IIl.; 
Company, New York City: Gen. W. M. 


Healey, Healey & Company, New York City; 


Harwood Bacon, general manager: R. C. H. 
Sales Company, Detroit, Mich.; C. L. F. Wie- 
Rauch & Lang Carriage Company, 


ber, 
Cleveland, Ohio; C. Y. Kenworthy, Rauch 


& Lang Electric Company, New York City; 
Col. G. F. Studebaker, Studebaker Auto- 
mobile Company, South Bend, Ind.: C. F. 
Redden, Studebaker Automobile Company, 
New York City: Charles A. Ward, Ward 
Motor Vehicle Company, New York City; 
H. H. Rice, Waverley Company, Indianapo- 
lis, Ind.: Dunham Wheeler, Waverley Elec- 
tric Vehicle Company, New York City; W. 
H. Conant, Washington Motor Car Company, 
Washineton, D. C.; Louis E. Burr, Woods 
Motor Vehicle Company, Chicago, Ill.; C. E. 
Humphrey, Woods Motor Vehicle Company, 
New York City; C. L. Morgan, Newark, N. 
J.; George F, Parker, New York City; J. M. 
Lamsden, Jr., New York City; Frank A. 
Whitton, The Lansden Company, Newark, 
N. J.; H. P. Dodge, Ohio Electric Car Com- 
pany, Toledo, Ohio; Thomas J. Fay, The 
Automobile, New York City; Burton S. 
Brown, The Globe, New York City; Harmon 
O. Cox, New York Commercial, New York 
City; Duncan Curry, New York American, 
New York City; H. F. Donaldson, Commer- 
cial, Vehicle, New York City; H. C. Cushing, 
Jr., Central Station, sew York City; John 
R. Eustis, Erening Mail, New York City; 
E. S. Foljambe, Commercial Car Journal, 
Market and Forty-ninth Streets, Philadel 
phia, Pa.; A. A. Gray, ELECTRICAL REVIEW 
AND WESTERN ELECTRICIAN, Chicago, Ill; 
Ellis L. Howland, Journal of Commerce and 
Commercial Bulletin, New York City; E. F. 
Karbel, New York City; C. Scharpe, New 
York Nun, New York City; Charles E. J. 
Lang, Rauch & Lang Carriage Company, 
Cleveland, Ohio; Peter Dumont, New York 
City; Uri B. Grannis, Ideal Electric Vehicle 
Company, Chicago, Ill.; A. C. Moses, Wash- 
ington Motor Vehicle Company, Washington, 
D. C.; R. McA. Lloyd, General Vehicle Com- 
pany, Long Island City, N. Y.; Charles W. 
Price, ELECTRICAL REVIEW AND WESTERN 
ELECTRICIAN, New York City; George D. 
Smith, New York City; A. A. Pope, C. A. 
Littlefield, F. H. Kinnicutt, Cyril Nast, R. 
N. Clyde, W. P. Kennedy, New York Edison 
Company, New York City. 


THE SONS OF JOVE REJUVENATION AND DINNER 
AT CONEY ISLAND. 

The Sons of Jove held a splendid re- 
juvenation at Reisenweber’s Casino, at 
Coney Island, on Friday evening. There 
were 110 novices initiated into the order. 
The dinner began at 6:30 p. m., T. I. Jones, 
of the Brooklyn Edison Company, New 
York statesman, presiding. The rejuvena- 
tion was presided over by Reigning Jupiter 
J. F. Dostal, of the Denver Gas & Electric 
Company, assisted by an expert team under 
the direction of A. S. DeVeau, of Brooklyn. 
This was indeed one of the most brilliant 
and satisfactory joviations ever held, and 
the Committee of Arrangements, headed by 
Joseph F. Becker, deserves the heartiest 
commendations of all Jovians. 

The Thursday evening entertainment in; 
cluded theatre parties at the Lyric, where 
“Everywoman” was presented; the Broad- 
way, with Lew Field’s “Henpecks,” and a 
variety show at the Winter Garden. 

The entertainment features of the week 
were concluded with a boat trip on Satur- 
day, at which the members and ladies were 
the guests of the New York Edison Com- 
pany. Visits were made to the generating 
stations of the company, the plant of the 
Interborough Rapid Transit Company and 
the works of the Consolidated Gas Com- 
pany. 

The lack of collective exhibit facilities 
made it a little more difficult for the manu- 
facturers to get in touch with their cen- 
tral-station friends. However, there was 
no lack of enterprise and the Class D mem- 
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bership was splendidly represented by 
manufacturers from all over the country. 
The Hotel Astor was a scene of a great 
many gatherings and as this was practical- 
ly the hotel headquarters of the conven- 
tion some of the.Jeading manufacturers had 
elaborate reception rooms, and, in some 
cases, conspicuous exhibits located therein. 
The Westinghouse Electric & Manufacturing 
Company,The Wagner Electric Manufactur- 
ing Company, the Kerite Insulated Wire & 
Cable Company, the Western Electric Com- 
pany, the Okonite Company, John A. Roeb- 
ling’s Sons Company, maintained hotel 
headquaters. The General , Electric Com- 
pany and the Holophane Company occupied 
commodious suites of offices opposite the 
Engineering Societies Building, and the 
Weston Electrical Instrument Company 
also maintained a very interesting exhibit 
of electrical measuring apparatus in a build- 
ing across the street from the convention 
headquarters. This exhibit consisted of a 
complete equipment in operation, and of 
instruments dismantled and placed in glass 
cases for inspection. 

The American Conduit Manufacturing 
Company was repesented by its vice-presi- 
dent and general manager, the genial and 
universally-esteemed H. B. Kirkland. 

The Pittsburg Transformer Company was 
represented by R. V. Bingay and H. G. 
Steele. 

The Sangamo Electric Company was rep- 
resented by R. S. Lanphier and H. W. 


Young. P 
The Detroit Fuse & Manufacturing Com- 


pany was represented by its secretary and: 


treasurer, Alpha H. Kling. 

The United States Light & Heating 
Company was well represented by A. H. 
ee A. Russell and members of the 
staff. 

The Allis-Chalmers Company was repre- 
sented by W. M. S. Miller, E. T. Pardee, 
Mr. Chilton and a number of branch-office 
managers. 

The National Carbon Company was rep- 
resented by N. C. Cotabish, C. W. Wilkins 
and J. C. Crider. 

The Edison Storage Battery Company was 
represented by W. W. Bee. 

The Electric Storage Battery Company 
was represented by Herbert Lloyd, Charles 
Blizard and G. H. Atkin. 

The Okonite Company was represented 
by Willard L. Candee, George Manson, 


‘Lewis G. Martin and Romaine Mace. 


John A. Roebling’s Sons Company was 
represented by Marston Cockey. 

The Kerite Insulated Wire & Cable 
Company was represented by a good dele- 
gation headed by W. R. Brixey. 

G. M. Gest, the well known conduit en- 
gineer and contractor, was a busy man at 
the convention, assisted by W. T. Jackson. 

The Western Electric Company was rep- 
resented by E. W. Rockefellow, F. X. Cleary, 
H. C. Owens, and a host of others from 
every part of the country. 

The Bryan-Marsh Company was repre- 
sented by George G. Lockwood and E. H. 
Haughton. : 

The Banner Electric Company was rep- 
resented by N. L. Norris. 

The Brilliant Electric Company was rep- 
resented by H. H. Cudmore and W. C. 
Wing. 

The Sterling Electricai Manufacturing 
Company was repesented by William Coale. 

The Fostoria Glass Specialty Company 
was represented by E. O. Cross. 

The Warren Electric & Specialty Com- 
pany was represented by C. O. Brandel. 

The General Incandescent Lamp Com- 
pany was represented by H. C. Rice. 

The Tungstolier Company was represent- 
ed by E. J. Kulas. 

The Phoenix Glass Company was repre- 
sented by A. H. Patterson. 

The Adams-Bagnall Electric Company 
was represented by C. L. Eshleman. 

The General Vehicle Company was rep- 
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resented by P. D. Wagoner, F. H. Vail and 
a number of others. 

The Philadelphia Electric Storage Bat- 
tery Company was represented by F. S. 
Marr. 

The General Electric Company was repre- 
sented by Frank H. Gale. F. C. Bates, D. 
B. Rushmore, C. W. Stone, T. Beran, J. 
Scribner, A. D. Page, F. W. Wilcox, W. H. 
Coleman, and a big delegation from the 
sales offices all over the country. 

The Westinghouse Electric & Manufac- 
turing Company was represented by J. C. 
McQuiston, G. Brewer Griffin, M. C. Rypin- 
ski, C. F. Scott, and an efficient corps of 
engineers and branch managers. 

The Wagner Electric Manufacturing Com- 
pany was ably represented by a big staff 
headed by W. A. Layman and Ray D. Lilli- 
bridge. The Wagner Company contributed 
largely to the success of the convention 
trains from the West, distributing train 
directories of the delegates en route, Wag- 
ner refreshments for the gentlemen, and 
favors and candy for the ladies. 

The Triumph Electric Company was rep- 
resented by W. H. Jacobs. l 

The Fort Wayne Electric Works was 
represented by F. S.. Hunting and a num- 
ber of others. 

The Hart Manufacturing Company was 
represented by H. H. Hart, R. L. Jaynes, 
Pittsburgh representative, was also in at- 
tendance. Mr. Jaynes also represented 
American Conduit Manufacturing Company 
and the Bossert Company. 

The D & W Fuse Company was repe- 
sented by W. S. Sisson. 

H. W. Johns-Manville Company was rep- 
resented by J. W. Perry, H. M. Frantz, V. 
A. Saylor, W. E. Rapp, D. Fitts, E. C. Cam- 
eron, S. G. Meek, J. R. McLain, H. M. Slau- 
son, A. D. Miles, E. B. Hatch and R. C. 
Cole. 

The Philadelphia Electric Manufacturing 
Company was represented by C. L. Bundy. 

The Speer Carbon Company was repre- 
sented by John S. Speer. 

The Archbold-Brady Company was rep- 
resented by W. K. Archbold. 

It is impossible to include in the scope 
of these notes a specific reference to the 
host of good people who were presnt, and 
the following list is appended as a partial 
directory of the prominent ones who took 
an active part during the week. 


Abbott, W. L., Commonwealth Edison Company, 
Acker, Charles H., Philadelphia Electric Com- 


pany. 
Ackerman, A. H., U. 9. Light & Heating Com- 
pany. 
Adams, Prof. C. A., Boston Edison Company. 
Aldred, J., Commonwealth Edison Company. 
J., Public Service Electric Com- 


Allegaert, E. 

pany. 
Allen, A. S.. Tonawanda Power Company. 
Allen, L. B., Westchester Lighting Company. 


Allen, M. W., National Carbon Company. 
Almert, Harold, H. M. Byllesby & Company. 
Ames, Azel, Kerite Insulated Wire & Cable 


Company. 
Anderson, Alf. E., Albert & J. M. Anderson 


Manufacturing Company. 
Andrews, Wm, C., The Rae Company. 
Archbold, W. K., Archbold-Brady Company. 
Ashe, Sydney W., General Electric Company. 
Atkin, G. H., Electric Storage Battery Company. 
Ayer, James I., Simplex Electric Heating Com- 


pany. 


Bache, John, Morris Iron Company. 
Bailey, Jno. L., Consolidated Gas, 
Light & Power Company. 

Baird, C. C., H. B. Camp Company. 
Baldwin, F. S., Pass & Seymour. 
Barnes, H. H., Jr., General Electric Company. 
Bates, Fredk. C., General Electric Company, 
Bauder, Paul F., National Electric Lamp Asso- 


ciation. 
Becker, Joseph F., 
Power Company. 
Bell, E. H., Mahoning & Shenango Railway & 
Light Company, 
Benjamin, R. B., Benjamin Electric Manufac- 


Electric 


United Electric Light & 


Beran, T., General Electric Company. 

Berry, A. Hall, D. & W. Fuse Company. 

Bingay, R. V., Pittsburgh Transformer Com- 
pany. 

Birge, N. R., General Electric Company. 

Blackburn, Frank L., Doherty Operating Com- 


pany, 
Blake, S. H., General Electric Company. 
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Blizard, Chas., Electric Storage Battery Com- 


pany. 

Blood, W. H., Jr., Seattle Electric Company. 

Blumenhauer, C. H., Jefferson Glass Company. 

Boileau, W. E., Chattanooga Railway & Light 
Company. 

Boynton, Napoleon H., National Electric Lamp 
Association, 

Brady, A. N., Consolidated Gas Company. 

Brady, John T., Denver Gas & Electric Com- 


pany. 
Brady, N. F., New York Edison Company. 
Brady, Nicholas F., Yonkers Electric Light & 
Power Company. 


Brady, T. D., Brady Manufacturing Company. 

Brandel, C. O., Warren Electric & Specialty 
Company. 

Brixey, W. R., Kerite Insulated Wire & Cable 
Company. 

Brooks, J. W., Pass & Seymour. 


Brophy, Capt. Wm., Edison Electric Iluminat- 
ing Company. 
Bryan, F. A., Indiana & Michigan Electric Com- 


pany. 
Bryant, Ernest R., Adams-Bagnall Electric 


Company. 

Bryant, J. W., Wagner Electric Manufacturing 
Company. 

Burleigh, Chas. B., General Electric Company. 

Burnett, Douglass, Consolidated Gas, Electric 
Light & Power Company. 

Burns, D. J., Ward-Leonard Electric Company. 


Burt, B. T., Chattanooga & Tennessee River 
Power Company. 


Callahan, Errett L., H. M. Byllesby & Com- 


pany. 

Campbell, Alex. J., New London Gas & Electric 
Company. 

ager alt Duncan T., Scranton Electric Com- 
p f 

Candee, Willard L., Okonite Company. 

Carrier, A. E., National Carbon Company, 

Clark, E. L., Valentine-Clark Company. 

Clark, R. W., Minneapolis General Electric Com- 


pany. 
Cleary, F. X., Western Electrice Company. 


Coale, Wm., Sterling Electric Manufacturing 
Company. 

Cockey, Marston, R., Jno. A. Roebling’s Sons 
Company. 


Codman, John S., Holophane Company. 

Coffin, C. A., General Electric Company. 

Collette, H. S., J. G. White & Company. 

Collier, Wm. Rawson, Georgia Railway & Elec- 
tric Company. 

Conklin, L. H., Helena Light & Railway Com- 


pany. 
Conklin, L. H., People’s Light Company. 
Corey, R. B., American Circular Loom Com- 


pany. 

Cortelyou, Hon. Geo. B., Consolidated Gas Com- 
pany. 

Cotabish, N. C., National Carbon Company. 

Creed, Eugene, Morris Iron Company. 

Crider, J. S., National Carbun Company, 

Crouse, J. Robert, National Electric Lamp As- 
sociation. 

Cudmore, H. H., Brilliant Electric Company. 

Cummings, C. A., Federal Sign System. 

Cunningham, J. T., Allis-Chalmers Company. 


Dale, John H., Dale Company. 

Delafield, Clarence E., Crocker-Wheeler Com- 
pany. 

Dibble, Samuel F., General Electric Company. 

Dion, A. A., Gttawa Electric Company. 

Dixon, Jos. F., Allis-Chalmers Company. 

Doane, S. E., National Electric Lamp Associa- 


tion. 
Dodd. Philip S., National Electric Lamp Asso- 


ciation. 

Donkin, Wm. A., Allegheny County Light Com- 
pany. 

Donohue, Francis E., American Electrical 
Works. 


Dostal, J. F., Denver Gas & Electrice Company. 

Doty, Paul. St. Paul Gas Light Company. 

Doubrava, H. W., Wagner Electric Manufactur- 
ing Company. , 

DuBosch, C. A., Hugo Reisinger. 

Eckert. W. S., National Conduit & Cable Com- 
pany. 

Edison, Thomas A., Edison Laboratory. 

Eglin, Wm. C. L., Philadelphia Electric Com- 


pany. 
Eisenmenger, H. E., National Electric Lamp 
Association. 
Eshleman, C. L., Adams-Bagnall Electric Com- 


pany. 
Evans, Wm. A. D., Cooper-Hewitt Company. 


Ferguson, Louis A., Commonwealth Edison 
Company. 

Frantz, H. M., H. W. Johns-Manville Com- 
any, 

Eueu. Frank W., Denver Gas & Electric 
Company. 


Gale, Frank H., General Electric Company. 
Gardner, B. H., Dayton Lighting Company. 
Garratt, Alan V.. Lombard Governor Company. 


qei 0 B, Commonwealth Edison Company. 
Gibbs y D. Edison Electric Huminating Com- 
mena. James M., Federal Sign System. 
Gilchrist. John F., Commonwealth Edison Com- 
„a ” , 

cme Henry J., Minneapolis General Flectric 
i ‘ompany, 


7 : *, Laurent. 

a a Ka Rockford Electrie Company. 

Ca E. Wea. Wagner Electrice Manu- 
facturing Company. 
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Hadaway, W. S., Cutler-Hammer Manufactur- 
ing Company. 
Harries, Geo. H., Potomac Electric Power Com- 


pany. 
Harris, Henry, United Electric Light Company. 
Harris, J. D.. People’s Light, Heat Company. 
Haughton, E. H., Bryan-Marsh Company. 
Hegarty, D. A., Little Rock Railway & Electric 

Company. 
Henderson, J. C., Waverley Company. 
Henderson, O. B., Baker Motor Vehicle Com- 


pany. 

Henderson, Viles A., Merchants Power Com- 
pany. 

Henninger, J. G., National Electric Lamp As- 
sociation. 

Herman, J. L., Fort Wayne Electric Works. 

Hill, Charles B., Cooper-Hewitt Electric Com- 
pany. 

Hil, H. P., Triumph Electric Company. 

Hine, Henry, Central Mexico Light & Power 
Company. 

Hodge, W. H., H. M. Byllesby & Company. 

Hodskinson, Chas. H., Edison Electric Wumi- 
nating Company. 

Holland, Henry F., Simplex Electric Company. 

Hoppe, Oscar, American Circular Loom Com- 
pany. 

Houck, H. C., General Electric Company. 

Howlett, C. A. S., General Electrice Company. 

Hughes, Geo. A., Hughes Electric Company. 


Hughes, T. E., Standard Underground Cable 
Company. 

Huntley, Charles R., Buffalo General Electric 
Company. 

Huntley. Wm. R.. Buffalo General Electric 
Company. 


Hutchings, C. F.. Sprague Electric Company. 

Hutchings, James T., Rochester Railway & 
Light Company. 

Hyde, Edward P., National Electric Lamp Asso- 
ciation. 


Ingalls, Percy, Public Service Electric Co. 
Insull, Samuel, Commonwealth Edison Com- 
pany. 


Katzenstein, G. B., Cutler-Hammer Manufac- 
turing Company. 
Kirschner, E., Standard 
Company, 
Kodjbanoff, B. G., Benjamin Electric Manufac- 
turing Company. 
Kulas, E. J., Tungstolier Company. 


Lansingh, V. R., Holophane Company. 

Layman, W. A.. Wagner Electric Manufactur- 
ing Company. 

Lieb, J. W., Jr., New York Edison Company. 

Lillibridge, Ray D., Wagner Electric Manufac- 
turing Company. 

Lincoln, P. M., Westinghouse Electric & Manu- 
facturing Company. 

Lisle, Arthur B., Narragansett Electric Light- 
ing Comnanvy. 

Lloyd, E. W., Commonwealth Edison Company. 

Lloyd, R. L.. Philadelphia Electric Company. 

Lloyd, R. McA.. General Vehicle Company. 

Lobenthal, L., Economical Electric Lamp Com- 
pany. 

Lobenthal, M., Economical Electric Lamp Com- 
pany. 

Lockwood, G. G., Bryan Marsh Company. 

Lozier, Robert T.. Kountze Bros. 

Lupke, Paul, Public Service Electric Company. 


Underground Cable 


McCall, Jos. B., Philadelphia Electric Company. 
McConnaughy, H. G., Dearborn Drug & Chem- 
Westinghouse 


ical Works. 

McQuiston, J. C.. Electric & 
Manufacturing Company. 

Macbeth, Norman, Westinghouse Lamp Com- 
pany. 

Mace, Romaine, Ok^nite Company. 

Marsh, Charles J., Standard Underground Ca- 
ble Company, 

Martin, Lewis G.. Okonite Company. 

Merri G. S., National Electric Lamp Associa- 
on. 

Milter, W. M. S., Allis-Chalmers Company. 

Montague. Jaseph E., Buffalo & Niagara Falls 
Electrice Light & Power Company. 

Murray. Thomas E., New York Edison Com- 
pany. 


Nash, Cyril, New York Edison Comnanv. 

Neumuller, Walter, New York Edison Com- 
pany. 

Niesz, Homer E., Cosmopolitan Electric Com- 
pany. 

Narris, N. 


Orr, R. S., Allegheny County Light Company. 


L., Banner Electric Company. 


Page, A. D., General Electric Company. 


Pardee, E. T., Allis-Chalmers Company. 

Park, F.. C., National Carbon Company. 

Pike. E. D., Wagner Electric Manufacturing 
Company, 

Pinckard, W. R., Westinghouse Electric & 


Company. 
American Electric Lamp Com- 


Manufacturing 
Purdy, ©. J. 
pany. 


Reisinger, Hugo. 
Replogle, Mark A., 
panv. 

Rice. Harry C., 
Camnany. 
Rockefellow, E. B.. Western Electrice Company. 
Rypinski, M. C.. Westinghouse Electric & Man- 
ufacturing Company. 


Satterlee, R. S., Habirshaw Wire Company. 
Sawyer, L. P., Buckeye Electric Company. 


Lombard Governor Com- 
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Schuchardt, R. F., Commonwealth Edison Com- 
pany. 

Scott, Chas. F., Westinghouse Electric & Man- 
ufacturing Company. 

Seribner, J., General Electric Company. 

Seelman, M. S., Junior, Edison Electric Illumi- 
nating Company. 

Sines, H. S., Minerallac Electric Company. 

Sisson, Willard S., D & W Fuse Company. 

Stannard, Clare N., Denver Gas & Electric 
Company. 

Steele, H. B., Century Electric Company. 

Steele, H. G., Pittsburg Transformer Company. 

Sweet, Arthur J., Holophane Company. 

Tait, Frank M., Dayton Lighting Company. 

Terry, F. S., National Electric Lamp Company. 

Tripp, Geo. B.. Colorado Springs Light, Heat 
& Power Company. 

Vail, J. H., General Vehicle Company. 

Van Ness, Leonard G., Merchants’ Power Com- 
pany. 

Vanzwoll, H. M., National Electric Lamp Com- 
pany. 

Wagoner, P. D., General Vehicle Company. 

Wall, Benjamin, Wall-Win Company. 

Whaling, T. G., Westinghouse Lamp Company. 

Wiley, G. Standard Underground Cable 
Company. 

Willcox, F. W., General Electric Company. 

Williams, Arthur, New York Edison Company. 

Winship, W. E., Gould Storage Battery Com- 


pany. 
Wolcott, F. E., Franklin Electric Manufactur- 
ing Company. 


Young, H. W.. Sangamo Electric Company. 
Young, Lorin W., Macbeth-Evans Glass Com- 


pany. 
—_—___—_>--____—_- 


Chicago Elevated Railroad Merger. 

The proposed merging of the four 
elevated railroad systems in Chicago, 
that was referred to in these columns 
several weeks ago, has been approved 
by the boards of directors of the re- 
spective companies and is now being 
submitted for approval by the stock- 
holders. If a very large percentage 
of the latter deposit their shares in 4 
reasonable time the negotiations will 
be finally concluded. The Chicago 
Elevated Railroad Company is the ti- 
tle proposed for the new consolidated 
corporation. 

—_—_—_--»____— 
Rapidly Increasing Use of Electric 
Power in Leeds, England. 

The use of electricity for power pur- 
poses is increasing very rapidly in 
Leeds, England. In 1898, when the city 
acquired the electric plant, there was 
not to exceed twenty horsepower vÍ 
motors connected to the mains; now 
there are approximately 1,200 users, 
with not less than 14,000 horsepower 
in use. A material reduction of prite 
per kilowatt-hour will become effective 
July 1. The reduction to small users 
“is from three and one-half to three cents 
per unit. Further concessions, based 
upon quantity used, are given to users 
of 3,000 kilowatt-hours and upward i 
a quarter. The price descends ¥Y 
stages to a minimum of one and ont- 
half cents per unit, less five per cent 
for cash. The latter price will be 
charged to consumers of 400,000 umits 
and upward per quarter and is an 1” 
clusive figure covering the cost of co” 
verting the energy to proper voltage. 
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The conduit tramway service of 
London has, during the past year, cost 
roughly $24,000 for the removal of 
sludge from the conduits. One of the 
disadvantages of this costly, but other- 
wise excellent, service of tram cars 
was mentioned in the courts when the 
London County Council was held to 
be responsible for a collision which oc- 
curred between an automobile and one 
of its tramcars when the latter stood 
upon the dead points and could not be 
seen because its lamps were not light- 
ed. That the Council is authorized by 
its Acts to have ‘‘dead’’ points does 
not therefore excuse it for not having 
a system of lights independent of the 
general tramway supply. 

The subjects announced for the meet- 
ing of the Municipal Electrical Asso- 
ciation at Brighton and Portsmouth 
from June 27 to 30 are these: ‘‘Elec- 
tricity Supply from the Municipal 
Committee’s Standpoint,’’ by Council- 
lor H. Leese; ‘‘Modern Wiring Prac- 
tice,” by J. W. Beauchamp; ‘‘Internal- 
Combustion Engines in Power Sta- 
tions,” by H. L. Howard and R. M. 
Carr; ‘‘Purchase of Fuel” (discus- 
sion); ‘‘Street and Shop-Front Light- 
ing’’ (discussion), 

The Managers’ Section of the Mu- 
nicipal Tramways Association at a two 
days’ meeting (May 18 and 19) at 
Leicester has been considering among 
other subjects the lubrication of car 
bearings, the ventilation of tramway 
motors, merit and bonus systems for 
motormen and conductors, and lamps 
for traction purposes. 

The National Electrical Manufactur- 
ers’ Association has issued a special 
set of rules embodying the conditions 
upon which its members have agreed 
relating to the sending out of are 
lamps on approval, and regarding the 
letting out of are lamps on hire or hire 
purchase. Such points as the charge 
to be made, the use of the apparatus, 
conditions as to packing, insurance, 
etc., are all covered. The reason for 
these rules is that so far there has been 
a great diversity in practice and uni- 
formity is desirable. 

The Worcester Municipal Corpora- 
tion is going to change over its electric 
supply system from single-phase to 
three-phase alternating current. Edin- 
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burgh, which has been pretty sound in 
the past in its electricity finance, has 
been discussing what to do with last 
year’s profits on the light and power 
department. It was hoped that an 
original: proposition that this sum of 
$36,000 be devoted to reducing the 
capital debt would have been approved, 
as this is the course that is being ad- 
vocated in a number of other plants, 
in the interest of sound finance. The 
proposition has, however, been defeat- 
ed by an amendment which voted the 
sum mentioned for the relief of the im- 
mediate taxpayers. The Marylebone 
municipal electricity department esti- 
mates that with a sale of nearly 12,000,- 
000 units during the current year, it 
will only have a surplus (after meet- 
ing financial charges) of about $5,000. 
The reason assigned is that a new as- 
sessment of the undertaking for rates 
and taxes will add an extra expendi- 
ture under this head of about $43,000 
per annum. The sales, wiring and pub- 
licity department of the Marylebone 
installation has been continuously crit- 
icised by contractors who resent mu- 
nicipal competition with themselves as 
taxpayers. The department is trying 
to make it plain that it exists for the 
sale of current, not to make profit on 
sales of apparatus or the carrying out 
of installation work. The contractors 
naturally feel that if such work is con- 
ducted at a loss they are subjected to 
unfair competition. The West Ham 
Corporation will have to spend $300,- 
000 on extensions to its electricity 
works, $70,000 for turbo-alternator, 
$62,000 for boiler plant, $42,000 on 
river-service pipe work, and the re- 
mainder for mains, coaling-plant, build- 
ings, etc. A 5,000-kilowatt turbine set 
is specified by the engineer, and by its 
installation an economy of fifteen per 
cent will be made as compared with 
any of the plant already installed. In 


regard to the coaling plant, it is pro- 


posed to install a telpher scheme be- 
side the existing runway of the Tem- 
perley transporter, and it will handle 
sixty tons per hour. Certain parts of 
the engineer’s proposal must be car- 
ried out speedily if the undertaking is 
to be enabled to cope with next win- 
ter’s demand. West Ham is making 
admirable progress in the supply of 


power to works and factories, which 


‘are numerous in the district. 


The Shoreditch (London) Electricity 
Committee also is experiencing a big 
demand for both power and light and, 


‘in addition to taking bulk supply from 


one of the tube-railway power stations, 
it must add to its present generating 
station or make further bulk supply ar- 
rangements. 

The report of the Leeds Electricity 
Department shows that the adverse ef- 
fect of the metallic filament lamp is 
‘‘drawing to a close if it has not en- 
tirely terminated.’’ For the first time 
since 1908 the decrease in lighting 
sales is more than counterbalanced by 
the sale of energy for power and heat- 
ing, the total revenue being $27,000 
larger than in the previous year. Units 
sold were nearly 14,500,000, a consid- 
erably larger number than ever before, 
but the revenue is still about $45,000 
less than in 1908, the highest previous 
year. One event of the year is the 
scrapping of a 300-kilowatt engine and 
alternator ‘‘because they are now too 
small to be economical.”’ 

The Coventry Electricity Depart- 
ment also draws atention to the fact 
that it has been finding it beneficial to 
scrap equipment as soon as it was found 
to be superseded by more modern 
types. 

Several more of the railless trolley 
schemes have been either dropped, or 
defeated in the parliamentary Commit- 
tee stage, during the last few weeks. 


Local authorities are opposing the 


threatened advent of private companies. 
operating such systems in their dis- 
tricts, the effect upon roadways, the 
proposal to have a driver in sole charge 
of the cars and no fare collector, the 
want of experience with the system 
and the uncertainty of it being profit- 
able in the districts concerned, being 
all among the grounds for opposition. 


At Newcastle-on-Tyne the powers. 


have been refused because the Corpor- 
ation proposed running the ears out- 
side its own area. In the case of Aber- 
dare permission has only been granted 
for the running of railless trolley cars 
on condition that the Council agrees to 
pay one-third of the cost of repairing 
the roads used by the vehicles. This 
condition was imposed as the result of 


—— 
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representations 
County Council. 
The purchase of the telephone system 
by the State has been occupying the 
attention of the Law Courts at a num- 
ber of sittings, a preliminary action 
having been taken to secure a definite 
ruling as to the power of the Postmas- 
ter-General to refuse to take over from 
the National Telephone Company cer- 
tain parts of the undertaking of the 
latter because he or his advisers hold 
it to be unsuitable for his purposes 
when the State operates the entire 
service. “The Postmaster-General does 
not limit his argument to actual unsuit- 
ability by reason of inefficiency or ob- 
solescence, but seeks to show that what 
is unnecessary because of other equip- 
ments in his possession, is unsuitable 
under the meaning of the agreement 
adopted by the parties when the pur- 
chase was resolved upon. Technical 
evidence has been given, and some of 
the London exchanges have been visit- 
ed by the judges, whose decision stands 
reserved at present. The proposal that 
a Telephone Authority be appointed to 
control the entire telephonic service of 
the United Kingdom instead of the 
Post Office being responsible, has con- 
tinued to receive attention in business 
circles, but from utterances of the 
Postmaster General it does not appear 
that there is any likelihood of the idea 
finding favor with the Government. 
The Post Office has just announced pro- 
posed increased telephonic facilities for 
farmers in country districts. 

The Iron and Steel Institute has held 
its two days’ meeting in London under 
the presidency of the Duke of Devon- 
shire. One of the opening incidents 
was the presentation of the Bessemer 
gold medal for 1911 to Professor Henry 
C. Chatelier, in recognition of his serv- 
ices in connection with metallurgical 
science, the president making special 
reference to his thermo-electric couple 
which is everywhere used in pyromet- 
rical experiments. A number of pa- 
pers of indirect electrical interest were 
read and briefly discussed. The au- 
tumn meeting is to be held at Turin. 

The British Westinghouse Electrice & 
Manufacturing Company has held its 
annual meeting in May, and though the 
improvement in the business was re- 
flected in an increase of the trading 
profit from $420,680 to $562,700, it is 
stated by J. Annan Bryce, the ehair- 
man, that the concern cannot reach a 
dividend-paying stage until the capital 


by the Glamorgan 
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has been written down, and that pro- 


posals for such writing down cannot be 
put forward until the directors know 
the result of their appeal against the 
Lots Road arbitration award. If the 
appeal goes against them, this item will 
mean, including the costs, about $600,- 
000. No secret is made of the knowl- 
edge that the works at Trafford Park 
were designed originally on far too 
lavish a scale, Mr. Bryce says he 
doubts whether under the most favor- 
able circumstances it would have been 
possible to oceupy, not the floor space, 
but the cubic space of the works in the 
way designed. The average number of 
men employed has been 5,000. 
ALBERT H. BRIDGE. 

London, May 25, 1911. 

— eoe 
Automatic Telephony. 

In an address before the Chicago 
Electrice Club, on June 7, treating of 
the history, development and advan- 
tages of automatic telephony, W. Lee 
Campbell, superintendent of the Auto- 
matic Electric Company, spoke of the 
adverse circumstances that had to be 
overcome for. a period of practically 
twenty-five years before the advan- 
tages of the automatic telephone were 
publicly acknowledged. 

The first patents on the automatic 
system were granted in 1878, but it 
was fully twenty-five years before 
commercial applications were made of 
it on a large scale. Mr. Campbell said 
that the persistent belief in the auto- 


matic, by its sponsors, during this long 


period is one of the impressive fea- 
tures in the history of automatic 
telephony. 

One of the incidents which was of 
great benefit to the development of 
this system of voice transmission was 
the act of Joseph Harris, who in 1892 
induced the manufacturers to conduct 
an exhibit during the (Chicago) 
World’s Fair. 

The first automatic exchange was in- 
stalled in Laporte, Ind., shortly there- 
after. Five wires were necessary be- 
tween each’ instrument and the ex- 
change in this Installation, each wire 
connecting a signal button, five push 
buttons being necessary to make a 
connection. In 1895 an installation 
was made In Michigan City, Ind., in 
which only two wires were necessary. 
Magneto signals and local batteries 
for the talking cireuits were employed. 

The calling device now used on au- 
tomatie telephones was brought out in 
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1896, and in 1903 several large ex. 
changes, notably in Dayton, Ohio, 
Grand Rapids, Mich., and Chicago, Ill, 
were installed, having a total of 20,00 
lines. 

An idea of the hardships imposed on 
the Automatic Company is shown in the 
contract made for the Grand Rapids 
installation, which, Mr. Campbell 
stated, called for a guarantee of the 
entire equipment for seven years, and 
if the equipment was not satisfactory 
to ninety per cent of the subscribers 
at the expiration of the contract the 
whole to be taken out. Mr. Campbell 
said the contract expired last January 
and less than $1,000 was spent in re- 


_ pairs. 


The first common-battery exchange 
was placed in operation at South Bend, 
Ind., in 1895, and shortly thereafter 
a system was installed in Pontiac, Ill. 
Prior to the latter installation ground 
connections were made at the subscrib- 
ers’ stations, but this was done away 
with at the latter installation. 

Mr. Campbell then hastily reviewed 
the development of the automatic tele- 
phone up to the present time. There 
are now 350,000 automatic telephones 
in use, the largest installation being 
in Los Angeles, Cal. European coun- 
tries are also introducing the auto- 
matic, telephones being manufactured 
in France by the French Thomson- 
Houston Company and in Germany by 
Siemens & Halske. A number of the 
advantages.of the automatic telephone 
were then given by the speaker. 

Questions were asked by Messrs. 
Jackson, Mabbs and Connelly. Mr. 
Campbell, in reply, spoke of private- 
branch exchanges and also described 
briefly the loud-speaking telephone. 

| — eee 

Power on the Hamilton River. 

It is estimated that the Hamilton 
River, in Northern Quebec, presents at 
available power exceeding that of 
Niagara Falls. This estimate places It 
at 9,000,000 horsepower. At present 
there is no market for power in the 
neighborhood, but at some future date 
a great development may be expected. 

eo 
Swedish Hydroelectric Developments. 

There are under construction in Swe 
den at least eight hydroelectric powe" 
developments that will aggregate about 
115,000 horsepower. Of these the plant 
at Porjus being erected by the Swedish 
Government will alone develop 50,00 
horsepower. 
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A new section of the Paris subway 
is now under construction and it runs 
from the place de 1’ Opera to the out- 
lying Auteuil quarter. Where ìt crosses 
the Seine there is being carried out a 
considerable piece of engineering work 
in the shape of an iron-tube tunnel 
which passes under the river. It is dif- 
ferent from any of the foregoing work 
of this kind in the Seine from the fact 
that a double-track tube is used. It 
will be remembered that the iron-tube 
construction was already employed for 
one of the subway sections, but in this 
case two tubes of small diameter for 
single track were laid. The new Opera- 
Auteuil section is the first instance in 
France of the use of a large-section 
tube carrying double track. This work 
is being carried on at present by the 
Daydé-Pillé construction firm. The 
tube is of 7.2 meters inside diameter and 
runs for 618 meters between two un- 
derground stations on each side of the 
Seine. One of the stations lies under 
the Place de la Concorde. A shield re- 
sembling those of the Jacobs system, 
which was used in America under the 
Hudson, was adopted here, and it is 
driven forward by hydraulic jacks. 

A temporary plant of some size is 
erected near the river, and it contains 
a number of electric motors belted to 
air compressors and water pumps for 
carrying out the tunnel work. Current 
is taken from the city mains and comes 
from two separate plants in the sub- 
urbs, so that there will be no stoppage. 
The mains run on 5,500 volts, three- 
phase, and this current is used directly 
on the motors, which run the four 
main air compressors. Each of these 
is belted to a three-phase induction mo- 
tor of 220 horsepower. The above com- 
pressors furnish air at low pressure. 
For the high-pressure supply there is 
mounted a fifth group, and it is driveh 
together with two water pumps from a 
common countershaft belted in turn to 

two 100-horsepower three-phase motors. 
A bank of transformers furnishes the 
current for these two motors at 200 
volts, as well as for the other uses of 
the plant. 

The first instance of the use of loud- 
speaking telephones for a city fire 
alarm system appears to be at Kiel. 
Germany. The apparatus is mounted 
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at various places in the streets of: the 
suburban district, and is contained in 
a solid iron box which can be easily 
opened. When the box is opened, a 
contact is made automatically which 
rings up the fire department station. 
Owing to the use of the loud-speaking 
telephone it is easy to call the station, 
even when there is much noise in the 
streets, and the voice is very clearly 
heard. 

One of the most recent hydraulic 
plants is the Albula station, which 
works over a power line to the city of 
Zurich. It is laid out for eight main 
turbine groups of 3,000-horsepower 
size, operating upon a 150-meter head 
of water. The machines are three- 
phase alternators and deliver 7,000 
volts at fifty cycles. Each of the al- 
ternators works together with a, trans- 
former of like capacity so as to raise 
the voltage for the power line to 50,- 
000 volts. The transformers are of the 
water-cooled oil type. Two separate 
power lines are run along in parallel 
and these are mounted on reinforced 
concrete poles for the most part. Man- 
nessmann iron-tube poles are also used 
to some extent, as well as structural 
iron towers where they are needed. At 
Zurich the power lines are received in 


a large substation where the voltage. 


is Jowered to 6,000 volts for the city 
lighting mains. The plant contains 
three motor-generator sets of 1,500- 
kilowatt size for the lighting mains. 
Direct current is also furnished for the 
tramway lines by three rotary groups 
which work with a storage battery in 
parallel. Provision is made for oper- 
ating the 6,000-volt three-phase sets 
should the power-line current fail. 
They can be driven by direct-current 
machines mounted on their shafts, us- 
ing a separate storage battery for the 
purpose. A supply of current is thus 
given until the steam-engine groups of 
the plant can be started up. 
Experiments are being made in Ger- 
many as to the best method of work- 
ing with electric motors in mines where 
fire-damp occurs. The Westphalian 
Mining Company has been testing a 
number of specially-built motors for 
this purpose. It is generally recognized 
that it is impossible to prevent gases 
from penetrating into the motor. To 
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avoid explosions in the mines there 
are two methods which can be used. 
In one case the motor is of extra strong 
ironclad form and very tightly en- 
closed so that even should an explos- 
ion of gas occur inside the motor it 
will not damage it nor will the effect 
reach the outside. A second method is 
to provide the motor with openings 
and to cover these with wire gauze. 
after the manner of a safety lamp, us- 
ing 0.02-inch mesh. Tests are being 
made of both these kinds of motor by 
producing explosions inside them for 
a number of times and observing the 
result. 

The new Bellini-Tosi directed-wave 
system for wireless work is likely to 
prove valuable on shipboard. Experi- 
ments are being made with apparatus 
of this kind on the ‘‘Provence,’’ oné 
of the vessels of the Compagnie Trans- 
atlantique. It will be remembered that 
two aerials crossed at right angles are 


' used, together with a set of revolving 


induction coils mounted so that the 
strength of the waves in each aerial 
can be varied. The result is that such 
a crossed aerial can be made to send 
out waves towards any desired point 
of the horizon. Quite recently it was 
found that four crossed aerials were 
an improvement over two aerials, and 
this allowed of shortening up on the 
horizontal wire leading to the instru- 
ments. This is of great advantage on 
shipboard. The instrument for direct- 
ing the waves, known as radio-gonio- 
meter, has been modified to correspond 
and is constructed at the Ducretet es- 
tablishment in Paris. It contains eight 
fixed coils and an inner rotating coil, 
so that by turning this about a grad- 
uated circle the waves can be directed 
to any point. The ship can find its po- 
sition with reference to shore posts by - 
using the present instruments and this 
will be of great advantage during fogs. 

The East Sicily Electric Company al- 
ready owns two hydraulic plants of 
some size which feed a power network, 
and it expects to extend its operations 
very shortly and to erect a number of 
other plants in various parts of the 
island. One of the existing stations 
lies upon the Alcantara River, which 
flows around the base of the Etna. A 
108-meter head of water is secured 
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from the stream. The water is taken 
by a four-kilometer flume to a large 
storage basin by which the output of 
the plant is much increased. In the sta- 
tion there are mounted three 2,500- 
horsepower turbine sets using Escher- 
Wyss Swiss turbines coupled to Thom- 
son-Houston alternators. Transform- 
ers raise the voltage to 40,000 volts for 
the power network. The second hy- 
draulic plant located on the Cassibile 
River is designed to run on the same 
network and also furnishes 40,000-volt 
current. It also supplies a separate 
‘power line at 5,300 volts. This station 
lies in the Syracuse province and has 
a 275-meter fall, using a storage basin 
at the end of an eight-kilometer flume. 
The machine plant is situated seven- 
teen kilometers from Syracuse and is 
built of reinforced concrete so as to 
provide against earthquakes which 
prevail in this. region. Four Escher- 
Wyss turbines of 2,000-horsepower size 
are coupled to Brown-Boveri alterna- 
tors. These machines deliver 5,250 
volts and the voltage is put directly 
upon a local power line. The voltage 
is also raised to 40,000 volts so as to 
work in parallel with the Alcantara 
station upon the power network, and 
this later now runs to Syracuse, Mes- 
sina, Ragusa and other cities of Sicily. 

The French Government has made 
an agreement with the different Mar- 
coni companies which will be of great 
benefit to wireless work upon vessels. 
Up to the present the Marconi com- 
panies did not allow vessels equipped 
with their apparatus to communicate 
on the high seas with ships provided 
with other systems. The Telegraph 
Department now obtains a concession 
in this respect, and from now on it will 
be possible for all vessels to signal to 
each other, regardless of what appara- 
tus they carry. This is an important 
point now that the use of wireless ap- 
paratus on shipboard is greatly in- 
creasing. 

The time of travel by rail 
tween Milan and Munich is to be short- 


þe- 


ened considerably by a new electric — 


railroad which will run partly in Italy 
and partly in Switzerland and Austria. 
On the Italian side it starts from Tir- 
ano, which is the terminal station of 
the Valtellina standard-gauge electrice 
line, and reaches Bornio, at the foot 
of the Stelvio mountain. From this 
point a tunnel of nine kilometers 
length runs through the mountain and 
ends on the other side of the Swiss 
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frontier at Valeava. The line runs for 
a short distance on Swiss territory and 
crosses into Austria to the town of 
Mals. The project will be continued 
to Handeck by a line which the Aus- 
trian Government will construct. From 
Landeck passengers will reach Munich 
by the existing railroad. However, it 
is likely that a special line will be built 
econjointly by the Austrian and Bava- 
rian railroad departments which will 
connect Landeck directly with Mun- 
ich. 

Among the new incandescent lamps 
we note the new Iota metallic filament 
lamp which is made by the German 
Regina firm. It uses the Hoppelt proc- 
ess, taking a tungsten filament as a 
base and covering it with a layer of 
carbon. This is said to give a hard 
and elastic filament which has many 
good points, and it is also economical. 
Some of the lamps were put through a 
test at the Cologne city station, and 
nine thirty-two-candlepower lamps 
were run on fifty-cyele 110-volt cir- 
cuits, showing 1.04 watts per candle- 
power at the start, 1.08 watts after 800 
hours, and 1.13 watts at 2,000 hours. 
The life is from 900 to 1,500 hours for 
lamps placed horizontally, and 1,800 
to 2,000 hours for lamps burning in a 
vertical position. 

The Paris-Lyons-Mediterranean Rail- 
road Company is commencing to run 


electric trains on the section lying be- 
tween Cannes and Grasse in the Med- 
iterranean coast region. A new type 
of electric locomotive designed by M. 
Auvert, one of the company’s engi- 
neers, 1s used on the line. 

Diesel oil engines are coming into 
use for central stations in Europe, and 
have proved very satisfactory. M. 
Thonet recently gave some data upon 
nine tramway stations which used the 
oil engines exclusively, and these com- 
prise a total of thirteen Diesel engines 
ranging from 160 to 400 horsepower 
and constructed by the Sulzer firm of 
Switzerland, the Augsburg-Nuremberg 
Company, the Carels firm of Ghent and 
others. The two or three-cylinder type 
is generally used, and more rarely the 
four-cylinder engine. As to oil con- 
sumption, data were given as to the 
mean annual consumption per kilo- 
watt-hour. The average for the nine 
plants is 315 grams of crude petroleum 
per horsepower-hour. One of the en- 
fines was put through a good series of 
tests, this being a Nuremberg motor of 
300 horsepower installed in the Sebas- 
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topol tramway station in Russia. This 
is a vertical three-cylinder engine 
coupled direct to a 200-kilowatt gener- 
ator giving 760 amperes at 500 volts. 
The crude oil came from the Baku re- 
gion and cost 1.5 cents per litre. The 
lubricating oil figures at 14 cents per 
kilogram. On the test the following 
figures may be noted. Full load, 55 
hours run, 206 kilowatts; 162.5 revolu- 
tions per minute. Qil consumption, 
fuel, 63.1 kilograms per hour, making 
307 grams per kilowatt-hour. Lubri- 
eating oil, 33 grams per kilowatt-hour. 
Half load, five hours run, 103.5 kilo- 
watts; 164.5 revolutions per minute. 
Oil used, 407 grams per kilowatt-hour. 
Lubricating oil, 50 grams per kilowatt- 
hour, 

At the Turin exposition a somewhat 
unusual method of are lighting will be 
used. As the grounds extend for some 
length on each bank of the River Po, 
it was decided to run a great number 
of arcs in series so as to economize on 
the wiring. This could be done by us- 
ing the new Conto ten-ampere arc 
lamps, made at Cologne, and 130 lamps 
are run in series on the 6,300-volt 
three-phase mains. Compared with us- 
ing four ares in series on 220-volt cir- 
cuits, we have twenty-nine tons of cop- 
per for the wiring in this case, while 
using 130 lamps on 6,300 volts requires 
but 1.8 tons. Hence the advantage will 
be seen. i 

The municipality of Turin is now 
taking measures to light some of the 
principal avenues on this occasion, and 
is to use sixty-five ares with metal elec- 
trodes on the new Westinghouse sys- 
tem. The carbon will be replaced by 8 
special electrode of metal which is 
claimed to burn for 150 hours and 
gives 1,400 candlepower on sixty-eight 
volts and 6.6 amperes. As the city 
mains run on 6,300 volts three-phase, 
a transformer will be used in connec- 
tion with a rectifier of the Cooper- 
Hewitt type. 

The new hydraulic plant which will 
be erected in the Tyrol will rank 
among the large European stations. It 
will be located on the Flaror River be- 
tween Buntscheu and Chateau-Ried 
and is to have an output of 30,000 
horsepower. Current will be used for 
operating a number of electric rail- 
roads which the Austrian Government 
is to build in this region in the near 
future. 

A. DE COURCEY. 

Paris, May 24, 1911. 
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AMERICAN SOCIETY OF MECHAN- 
ICAL ENGINEERS. 


SPRING MEETING AT PITTSBURG. 


A most comprehensive program was 
laid out for the Pittsburg meeting of 
the American Society of Mechanical En- 
gineers, which opened May 30. Not 
only were the professional papers of 
wide scope and great interest, but ad- 
vantage was taken of the wonderful 
possibilities of the Pittsburg district to 
furnish entertainment to a body of 
visiting engineers. As far as possible 
the various trips laid out for the So- 
ciety served to illustrate some of the 
processes discussed in the papers pre- 
sented at one session or another of the 
meeting. 

Tuesday, May 30, was given over 
to informal receptions, and to visits to 
the exhibit of foundry machinery in 
Exposition Hall. In the evening, Col. 
E. D. Meier, president of the society, 
was presented with a testimonial from 
the Society, together with a handsome’ 
microscope, the day being his seven- 
tieth birthday. 

THE CEMENT INDUSTRY. 

Professional sessions began Wednes- 
day morning in Carnegie Institute. The 
Society has recently adopted a policy 
of broadening its scope so as to include 
all industries with which the mechan- 
ical engineer may be connected in any 
capacity whatever, and proposes to hold 
Symposiums on these different indus- 
tries at its various meetings. The Pitts- 
burg meeting marked the first step in 
the carrying out of this policy, and the 
cement industry was selected as the 
subject of discussion. Three papers on 
this subject were prepared and pre- 
sented together, after which the dis- 
cussion was made general on the ques- 
tion of cement manufacture. 

The titles and authors of the papers 
were as follows: ‘‘Some Problems of 
the Cement Industry,’’ by Walter S. 
Uandis, associate professor of metal- 
lurgy at Lehigh Universjty; ‘‘The Ed- 
ison Roll Crusher,’’ by W. H. Mason, of 
the Edison Portland Cement Company; 
‘‘Power and Heat Distribution in Ce- 
ment Mills,’’ by L. L. Griffiths, of Ce- 


ment, Tex. 


PROBLEMS OF CEMENT INDUSTRY. 


Professor Landis made the point that the 
greatest problem in the cement industry 
is the development of plant rather than the 
development of process, the chief features 
in this development being the determina- 
tion of the best size of first crushing units, 
the fineness of grinding of raw materials 


before entering the kiln, the gradual dis- 
placement of the wet process by the dry, 
better utilization of the fuel in clinkering 
and the abandonment of the air separator. 
With the decrease in profits in the industry 
the improvement of the older plans is im- 
pertive. This paper was illustrated with 


lantern slides which gave a general idea of 
the plant and process of cement manufac- 


ture. 
EDISON ROLL CRUSHER, 


It was brought out that the gyratory 
crushers in ordinary use had insufficient 
capacity to handle stones larger than forty- 
two-inch cube. Mr. Edison, realizing that 
coal was cheaper than dynamite, calculated 
that a vast saving could be effected by util- 
izing the energy contained in coal to break 
up the stones brought from the quarry, by 
means of giant crushers which would han- 
dle a seven-foot cube, rather than by ex- 
pending large quantities of explosive to 
break the quarried rocks to sizes which 
would enter the gyratory crusher. The 
paper details the experiments carried on 
to attain this end and gives records from 
tests extending over two years, which show 
a great economy over the former methods 


of crushing. 
POWER AND HEAT IN CEMENT MILLS. 


In his paper, Mr. Griffiths compared the 
methods and results of five different cement 
plants for converting the energy of fuel 
into work. The data given enable compari- 
sons to be made between the same types of 


machinery. 
In the discussion which followed the 


reading of these papers, the following 
points were brought up: the suppres- 
sion of dust? from the kilns, and the 
losses due to the escape of dust; the 
relative merits of the wet and dry pro- 
cesses; the advantages of mechanical 
drive as compared to electrice drive; 
the utilization of waste heat; the util- 
ization of cement made from blast-fur- 
nace slag. Considerable difference of 
opinion developed between the advo- 
cates of wet and dry processes, the 
chief point at issue being the length 
of time that elapsed before the moist- 
ure introduced in the wet process was 
driven off in the kilns. 

In regard to mechanical versus elec- 
trical driving of cement-mill machinery, 
one speaker maintained that the me- 
chanical drive gave a better all-around 
efficiency as compared to the electrical 
drive. He was opposed by another 
speaker on this point, who, while ready 
to grant for the sake of argument that 
the mechanical drive might be more ef- 
ficient, stated that other considerations 
than efficiency were important. The 
freedom from the necessity of shutting 
down the entire plant on account of 
the breakdown of one part was an ad- 
vantage of the electric drive which 
could’ not be overlooked. Clutches and 
other devices which of necessity were 
accompaniments of the mechanical 
drive, were clumsy and difficult of op- 
eration at critical times. 

The use of blast-furnace slag cement 
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was stated to approximate fifteen per 
cent of the entire output of the coun- 
try at the present time, and it is stead- 
ily growing. It was held to be fully 
equal to Portland cement made from 
natural rock. To illustrate the manu- 
facture of this type of cement, a trip: 
had been arranged to the plant of the 
Universal Portland Cement Company, . 
at Universal, Pa., and in the afternoon. 


a special train of nine Pullman cars. 
conveyed members and guests to these. 


works. Returning, the party stopped 
at East Pittsburg to inspect the shops. 
of the Westinghouse Electric & Man-- 
ufacturing Company. t AaS oe 
MACHINE-SHOP PRACTICE. ~>» i 
Simultaneous sessions were held on 
Wednesday evening, one being a meet- 
ing of the Gas-Power Section, and the 
other a session devoted to machine-shop 
practice. At the latter session, three 
papers on somewhat related subjects 
were read and discussed together. 
These were: ‘‘The Assembly of Small 
Interchangeable Parts,” by John Cal- 
der, of the Remington Typewriter Com- 
pany, Ilion, N. Y.; ‘‘Quantity Manu- 
facture of Small Devices,” by T. P. 
Cox, of the meter department of the 
General Electric Company, Lynn, Mass. ; 
‘‘The Process of Assembling a Small 
and Intricate Machine,’’ by Haleom El- 
lis, general manager of the Ellis Add- 
ing Typewriter Company, Newark, N. 
J. The first paper described the ap- 
plication of time-study and task meth- 
ods of Taylor and Gantt to the prob- 
lem of assembling the various parts 
of the Remington typewriter, and 
showed not only how the output had 
been increased, but the accuracy and 
cost of the machine had been favorably 
affected by these methods. Mr. Ellis’s 
paper described the elaborate system 
necessary to assemble the Ellis adding- 
typewriter, an intricate machine of 


3,400 pieces. 
QUANTITY MANUFACTURE OF SMALL: 


DEVICES. 

Mr. Cox’s paper considered the manufac- 
ture of small but not complicated apparatus, 
the assumption being made that the ap- 
paratus is properly designed for economical 
manufacture. The principal ideas brought 
out. by the author are: Changes in design, 
except at stated periods, should be provided; 
responsibilities of the different assistants 
should be sharply defined and should not 
overlap: stock handling is of the greatest 
importance in order to avoid interference 
with the labor cost; and the chief function 
of an organization is to assist the workman 
to perform a maximum of work with a min- 


imum of effort. 
In the discussion of these papers, the 
methods of assembling small telephone 


l 
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parts were described, the system used 
by the Western Electric Company be- 
ing used for illustration. Raw ma- 
terials and tools are inspected by the 
production department, which is in 
absolute control in the shop so far as 
getting the product through is concern- 
ed. The testing, rate setting and meth- 
ods departments attend to their own 
functions and do not interfere with 
work in progress through the shop. 
Reaming, tapping and blending opera- 
tions are all carried out in the as- 
sembling department, where the use of 
a file is absolutely prohibited. 

The only other paper of the session 
was by A. L. de Leeuw, and was entitled 
‘‘Milling Cutters and Their Efficiency.” 


In this paper a new form of milling cutter 
of high efficiency, formed by increasing the 
tooth spacing and depth, is described. 
These consume less power and do a greater 
amount of work at one sharpening than the 
ordinary cutter. A change in the form of 
chip breakers enables these to be used for 
finishing as well as for roughing work. The 
paper also described a new style of face 
mill known as a helical mill. Attention 
was called by the author to the possibilities 
which lie in a more scientific construction 
of milling cutters, and to the advisability 
of discarding present-day ideas on this sub- 
ject, they being based on conditions which 
are now largely non-existent. 


The discussion which ensued devel- 
oped wide differences of opinion, a cer- 
tain set of speakers agreeing with the 
conclusions of the author, while others 
flatly denied the correctness and value 
of his studies. 

| GAS POWER. 

Simultaneously with the machine 
shop session, the Gas Power Section of 
the Society, held a meeting in the Car- 
negie Technical Schools. A report was 
presented by the Installation Commit- 
tee covering the records collected by it 
of the recent installations of gas-power 
equipment. Following, there was a 
discussion on large gas-power plants 
participated in largely by those in 
charge of such installations. The large 
number of plants in the Pittsburg dis- 
trict, which were thrown open to in- 
spection by the members, lent consid- 
erable interest to this discussion, which 
was opened by E. A. Macoun, superin- 
tendent of the blast furnaces of the 
Edgar Thomson Steel Works. Mr. Ma- 
coun called attention to the card char- 
acteristies of the four-cycle gas engine, 
pointing out particularly the high 
initial pressure of 300 pounds per 
square inch or more. and the low mean 
effective pressure of about 65 pounds. 
If a new eycle for slow combustion can 
be developed, gas engines need not be 
designed for such high maximum pres- 
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sures in proportion to comparatively 
low mean effective pressures. At the 
Edgar Thomson furnaces one blowing 
engine, gas-driven, has operated 93 per 
cent of the time for an entire year, 
another for 90 per cent of the time, 
while a gas-driven electric generator 
has operated 85 per cent of the time. 

The changes necessary to make en- 
gines operate satisfactorily were de- 
tailed by another speaker. To run 
economically, the engines must run al- 
most continuously, and important eco- 
nomic factors, compared with steam en- 
gines, are first cost and operative cost. 
The problem of cylinder desgn has not 
yet been fully solved, as cylinders tend 
to crack and allow the leakage of water 
into the cylinder. They must be care- 
fully water-jacketed to prevent un- 
equal expansion. Steel castings, which 
permit thinner walls, are favored, and 
the cylinders should be made in halves 
and the lining bushed in, to permit of 
easy renewal. Cast steel should be used 
for pistons, which should be made in 
parts. The design which gives the 
greatest strength and allows the great- 
est expansion approaches a sphere in 
form. In order that there may be no 
pressure on the cylinder walls, except 
that due to the rings the pistons should 
float. Open-hearth steel is considered 
more satisfactory than nickel-steel for 
piston rods; cooling water for the rods 
should be introduced and taken out at 
the ends, as openings in the sides often 
form the starting points of cracks. The 
fiber rings used in connection with 
piston-rod packing should be made 
solid and sufficient in number to re- 


duce the pressure before it reaches the 


main packing. A requirement of a 
successful inlet-valve gear is that a rea- 
sonable percentage of dirt should not 
cause excessive Wear. 

R. H. Stevens, of the Homestead 
Works of the Carnegies Steel Company, 
related the experience at those works 
with four blowing and five electrice en- 
gines. There are six units in the gas- 
cleaning plant and an efficiency of over 
99 per cent is obtaining in cleansing. 
The dust content of the cleaned gas is 
but 0.003 grain per cubic foot. The 
gas has a thermal value of 85 to 90 
British thermal units per cubice foot. 
The engines are ready to run 95 +o 98 
per cent of the time, although they are 
required only for ahout 90 per cent. 

A. N. Diehl, of the Duquesne Steel 
Works, compared the thermal values of 
fuels used in internal-combustion en- 
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gines, ranging from 1,000 British ther- 
mal units for natural gas to 175 for 
producer gas, and 90 for blast-furnace 
gas. The last is ideal for gas-engine 
operation on account of the low rate 
of flame propagation, permitting high 
compression. The successful use of 
furnace gas depends largely on the ef- 
ciency of the cleaning apparatus, and 
the best results were obtained at Du- 
quesne by spraying in the scrubbers, 
which, by means of a special spraying 
device, prevented channeling of the gas 
in the scrubbers. The maximum ef- 
ciency obtained in the engines at Du- 
quesne was 30.9 per cent. Electric en- 
gines, developing 3,300 kilowatts, gave 
4,807 brake horsepower, and 5,641 indi- 
cated horsepower. In the last six 
months the engines have operated for 
an average of 98.8 per cent of the 
time. 

The installation of gas engines at the 
McKeesport plant of the National Tube 
Company was next described. Certain 
changes were made in the engines, a 
follows: The piston water-cooling sys- 
tem had telescopic joints substituted 
for swinging joints; the spark plugs 
were given a rotary, instead of a recip- 
rocative motion; the gearing on the lay 
shaft was changed from the spiral to 
the spur type; the connections between 
the exhaust valves and the mufflers 
were equipped with expansion joints. 
During 1910, engine No. 1 operated 79 
per cent of the time, with an average 
load-factor of 81 per cent, and engine 
No. 2 operated 91 per cent of the time 
with an average load-factor of 79 per 
cent. In the speaker’s opinion it was 
still possible in the Pittsburg district 
to obtain better results with steam en- 
gines than with gas engines. 

H. J. Treyn could not reconcile the 
doubts that gas engines are as good 
as steam engines, and the statements 
of gas engines operating 95 to 98 per 
cent of the running time. At Gary. 
but one-quarter of one per cent was 
the total delay charged against the gas 
engines. Mr. Treyn pointed out that 
practically all the installations discuss- 
ed were made some time ago and repr®- 
sented, in many cases, the first attempt 
of the builders. The principal need of 
American gas engines is better desig2. 
Better foundry practice abroad is Te- 
sponsible for fewer cracked cylinders, 
for which portion steel is unnecessary. 
A good cast-iron cylinder, properly 
made, is entirely suitable. Exceptio? 
was taken to the figures recently circu- 
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lated in this country as to the cost of 
gas engines per kilowatt, they being 
entirely too high. While the cost of 
a gas-engine installation is greater than 
that of a steam engine or turbine, the 
difference is less than is commonly be- 
lieved, and the saving in operating ex- 
pense should more than offset it. 
American gas-cleaning plants were held 
to be superior to those abroad and the 
speaker cited an instance where he had 
opened an engine after a long period of 
operation and found it in splendid con- 
dition, with scarcely a handful of dust 
or carbon deposit in the cylinder. The 
prediction was made that the combina- 
tion of gas engine and low-pressure 
steam turbine would give the most 
economical results. Another speaker 
argued that gas engines of larger ca- 
pacity should be built. A fair figure 
for present gas engine cost is $125 per 
kilowatt. The speed of gas engines 
should be increased and they should 
be capable of operation by unskilled 
labor. 
The prevention of mine accidents was 
discussed by C. D. Smith, who outlined 
the work of the Pittsburg station of 
the United States Bureau of Mines. 
Lantern slides gave an illustration of 
the methods employed. 
MISCELLANEOUS SESSION. 
Thursday morning was given over to 


a session at which miscellaneous pa- 


pers were considered. Prof. R. T. 
Stewart, of the University of Pittsburg, 
read a paper entitled ‘‘Stresses in 
Tubes,’’ which supplemented his for- 
mer papers on the same subject and 
completed a most masterly research on 
a highly important subject. Prof. 
Stewart at this session presented to the 
Society a massive volume which con- 
tains his original data, for which he re- 
ceived the thanks of the Society. 

Dwight T. Randall then read a pa- 
per, ‘‘The Purchase of Coal.” 


THE PURCHASE OF COAL. 


Most boiler rooms are now conducted in 
a manner which permits of considerable 
saving along two lines: (a) the selection 
of a coal which is suited to the plant and 
at the same time is capable of delivering 
the greatest amount of heat to the boiler for 
a unit of cost; (b) burning the coal by ap- 
proved methods to obtain the highest prac- 
tical efficiency. The coals which are offered 
in almost any market vary in price and in 
quality to an extent which justifies a care- 


ful study of their character and heating | 


value in order to determine which coal will 
prove must economical when the equipment, 
the load conditions and the price are con- 
sidered. A coal which is entirely satisfac- 
tory in one plant may be unsuited to an- 
other. It is possible to burn almost any 
fuel with reasonably good efficiency pro- 
vided the furnace is properly designed for 
the particular fuel to be burned. Coals 
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which are suitable for any given equipment. - 


depend for their value principally upon their 


British thermal units and the size of the ` 


coal. A thorough study of coals and the 
variations in their quality has naturally led 
to the purchase of coal under specifications 
with a guaranteed analysis, which provide 
for a definite procedure in case of a varia- 
tion in the quality of coal delivered. 


In the discussion, the importance was 


‘pointed out of designing power plants 


to burn low-grade fuel, which would 
otherwise go to waste. The use of 
steam blowers in this connection was 
touched upon. It was held that coal 
producers should be made to assume 
greater responsibility for the quality 
of the fuel offered to purchasers, and 
the proximate analysis should not be 
made the sole basis for judging the 
quality of fuel. Other considerations, 
such as the tendency to clinker, must 
be considered. 

A second paper, relating to the pow- 
er plant, was that of Prof. Forrest R. 
Cardullo, entitled, ‘‘Energy and Pres- 
sure Drop in Compound Steam Tur- 
bines.’’ This paper was criticized on 
account of inaccuracies in the author’s 
graphical diagram, and on account of 
his assumption that the efficiencies of 
the successive stages are equal to the 
over-all efficiency, and to each other. 
It was held that it is important in tur- 


bine design to take into account these 


efficiencies and to establish a correct 
ratio between the steam and blade ve- 
locities. 

G. C. Anthony’s paper on ‘‘A Pres- 
sure Recording Indicator for Punching 
Machinery,’ described a new method 
of directly recording the stresses due 
to punching boiler plates. 

STEEL WORKS SESSION. 

The final professional session of the 
meeting, held Friday morning, consid- 
ered the application of machinery 
adapted to the use of iron and steel 
works. Two papers of somewhat simi- 
Jar import were those of R. H. Rice 
and W. Trinks, entitled, respectively, 
‘‘Commereial Application of the Tur- 
bine Turbo-Compressor’’ and ‘‘Recipro- 
cating Blast-Furnace Blowing En- 
gines.” 

4 

Automatic Telephones in Chicago. 

The Illinois Tunnel Company, which 
is installing the automatic telephone 
system in Chicago, succeeded in meet- 
ing the terms of the ordinance requir- 
ing that 20,000 telephones should be in- 
stalled by June 1, and has already a 
total of over 45,000 contracts. 

Statistics prepared by officials of the 
company show that the conduits and 
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cables already installed are sufficient to 
give service to 70,000 subscribers. There 


‘are 255 miles of cables, or 982,295 miles 


of wire located in the city tunnels, and 
236 miles of conduit outside the tunnel 
district. Lines run from eight ex- 
changes, 

Several public pay stations have been 
installed. For these the charge per 
call will be three cents. Installations 
in Offices, stores, and residences are at 
a flat rate, with slot service eliminated. 

—_——_~--o——_____ 
Electrical Exports for April. 

The Bureav of Statistics of the De 
partment of Commerce and Labor, 
Washington, D. C., has completed its 
monthly summary of the imports and 
exports of the United States for the 
month of April, 1911. From this the ` 
following facts relative to the electrical 
exports are obtained. 

The figures for April are particularly 
gratifying. The total electrical exports 
and the figures for the appliance sub- 
class exceeded all previous monthly 
values. The electrical machinery ex 
ports were heavier than in any month 
for the last three calendar years. The 
comparative monthly figures are as fol- 


lows: 
Electrical Electrical 
Total. 


Month— Appliances. Machinery. 

April, 1911..... $1,064,562 $888,283 1,952,84 
April, 1910..... 959,186 484,658 rary 
March, 1911.... 915,001 639,338 — 1,554,339 


A list of the principal countries to 
which electrical products were sent in 
April and the value of these shipments 


is as follows: 
Electrical Electrical 


Exported to— Appliances. Machinery. 


United Kingdom ............ $ 47,980 $ 54,957 
CANAdA S38 oes sia be eae ot tes 355,31 154,403 
MEXICO 5 ed PES Seca eb Gos a8 84,084 165,378 
CUA pesao reies oan soso wg 73,404 5,608 
Brazil 2 ges ae vie ne nee eee ea Gs 164,548 137,941 
Rest of South America...... 60,993 26,749 
PADUA, wees rise xo eG boas 132,024 112,807 
_ +o 
Exports of Copper for the Fiscal 
Year 1911. ) 


Copper seems likely to make a large 
gain in exports for the fiscal year end- 
ing June 30, 1911, though this will prob- 
ably not equal in value the exports in 
1908. The total value of copper ex- 
ported (not including ore) in the ten 
months ending with last April was $89,- 
000,000, and in.the month of April 
alone $9,000,000, suggesting that the 
total for the fiscal year will fall but 
little below the $100,000,000 line, 


though it evidently will not equal the 


figures of 1908, when the total was 
$104,000,000 in value. In quantity, 
however, the total for the year may 
make a higher record than in any 


earlier year. 
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ELEMENTS OF POWER-STATION 
DESIGN .—XXXIV. 


CONTRACTS AND SPECIFICATIONS.—I. 


BY W. B, GUMP. 


The subject of contracts and specifi- 
cations is so broad that many volumes 
could not cover it. Yet, as in all en- 
gineering undertakings, we look first 
to the fundamentals and from these 
we finally reach out to the details, bas- 
ang them chiefly upon experience. 

It is the purpose here to take up 
some of the fundamentals which are 
among the first in importance, and to 
discuss also some of the details which 
are related especially to the design 
and installation of power plants. Com- 
plete specifications of certain appar- 
atus will be given in detail and may 
serve as a foundation upon which the 
engineer should base his specifications 
for similar apparatus. 

The purpose of engineering specifi- 
‘cations is in general to define clearly 
the work which is to be done, the man- 
ner of doing the work, the materials to 
‘be employed, the quality and quantity 
of materials used, the duration of time 
allowed for the performance of the 
work, the sum which is to be paid, and 
finally the terms of payment. 

When power-plant machinery is to 
‘be purchased, the time of delivery is 
generally stated, and in many cases a 
penalty clause is inserted which pro- 
vides for damages from the party fur- 
nishing the machinery in case of fail- 
ure to deliver within the time speci- 
fied. 

An engineering contract, to be val- 
id, must be physically possible, the par- 
ties must be competent to enter into 
the agreement, the matter as stated 
must be lawful, and in general there 
should be what is commonly termed a 
valuable consideration. Sealed con- 
tracts (those drawn up and executed 
under a seal) do not require a con- 


sideration. 
The requirements as to competency 


are that the parties shall be mature, 


sane, and responsible. A contract en- 
tered into by an agent, or representa- 
tive, is valid provided the principal is 
competent to enter into the contract. 

It is the custom to have a contract 
in writing. A verbal agreement is en- 
tirely valid, but in most cases difficul- 
ties are avoided by having all of the 
clauses in writing. The statements 
should be in plain language, free from 
ambiguity. Legal terms should be 
used with discretion, for the reason 
that if they are not thoroughly under- 
stood, their meaning may become the 
subject of a controversy which will de- 
velop into litigation. Important cop- 
tracts, such as those involving projects 
of extremely large magnitude, should 
be prepared with the assistance of a 
reliable attorney in order to avoid liti- 
gation. The class of contracts ordi- 
narily entered into are comparatively 
simple, and may be prepared without 
any particular difficulty. 

It is important to have well fixed in 
mind the work in hand, and above all 
to see that the specifications cover 
every point beyond any doubt. It is 
advisable in engineering specifications 
to generalize, in a way which broad- 
ly covers the work in hand, and to fol- 
low this general description with such 
detailed explanations as are consid- 
ered necessary to fully include all 
points. 

In a large number of cases it will be 
found that the specifications are above 
any criticism as regards their relation 
to high-class engineering, but are not 
satisfied by the contractor during the 
construction and when completed, the 
job is considerably below the standard 
which the specifications plainly de- 
mand. This brings out the fact that 
competent engineering supervision is 
absolutely necessary, if the specifica- 
tions are to be properly carried out by 
the contractor. 

Not a few engineers regard specifi- 
cations as covering the construction in 
a manner which leaves no doubt as to 
efficiency of the workmanship which is 


to fellow. It is needless to state that 
the experienced engineer often finds his 
hardest task in seeing that the specifi- 
cations are lived up to, and in far too 
many instances he is limited in his 
power to bring about first-class work- 
manship. For this reason the contract 
should be plain as to the jurisdiction 
of the engineer, so that his authority 
will be plainly understood from the 
start. He can then refuse to take hold 
of the work unless he is allowed to 
employ the class of help necessary to 
make the job first-class. 

The salient features to be incorpor- 
ated in contracts and specifications 
may be summarized in the following: 

1. Time of beginning the work, and 
time of duration before work is com- 
pleted. 

2. Character of work and appliances 
used. 

3. The workmen necessary. 

4. Manner of estimating the prog- 
ress and making payments to the con- 
tractor. 

5, Jurisdiction of the engineer in 
charge. 

6. Determination of damages sus- 
tained by a failure to complete the 
work as specified. 

7. Protection of work completed. 

8. Protection to life and property. 

9. Protection against claims-in con- 
nection with the use of patented ap- 
pliances. 

10. Cancellation of contract for de- 
fault of contractor. 

11. Relations to other contractors. 

12. Faulty details to be corrected 
previous to final acceptance. 

13. Settlement of disputes. 

14. Extra work. 

15. Interpretation of the contract, 
and right of engineer to make changes. 

It will be well to take these up 1- 
dividually in the order given. . 

(1) In general, the time of begim- 
ning the work, such as that of a power 
plant, is as soon after signing the con- 
tract as is practicable. For example, 
the time for commencing operations iS 
usually specified as ten to thirty oF 
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sixty’ days from date of signing, the 
time depending on the character of the 
work. It should be noted that prior 
to drawing up the contract, the cost 
of the work has been estimated, and 
the time required has been computed 
in order to form a basis for arriving 
at the progress made from time to 
time, and to ascertain costs per current 
month during construction. Payments 
to employees are usually made each 
month, and it is convenient to follow 
the contractor’s work and the work of 
the engineer, by having the records on 
a monthly basis. 

(2) The character of the work 
should be plainly stated in the intro- 
ductory remarks of the contract, and 
it should be made clear who is to fur- 
nish the appliances to be used in the 
work, and furthermore, what sort of 
appliances are required. For example, 
suppose that the best class of work is 
specified, and the contractor under- 
takes the work with an inferior equip- 
ment. It is evident that his work will 
be below the standard expected and se- 
rious delay will likely follow. It is 
therefore important to insert a clause 
to the effect that the contractor’s 
equipment and the material entering 
into the construction shall be subject 
to the approval of the engineer. 

(3) As a rule the engineer should 
have a voice with respect to the class 
of labor employed. If first-class work 
is demanded, it is evident that skilled 
workmen are necessary. In order to 
comply with the specifications the en- 
gineer should be given the power to 
discharge employees who plainly show 
themselves to be incompetent to carry 
on the work for which they were en- 
gaged. 

(4) It is the custom for the engineer 
in charge to make estimates each 
month of the material furnished on 
ground during the preceding 
month, to be used by the contractor. 
These estimates serve as a guide for 
monthly payments, and also permit 
carrying on the work to completion 
with less capital than would be re- 
quired otherwise. 

The practice is commonly followed 
of reserving a portion of the monthly 
payments, to form a fund upon which 
to draw for final settlement. especially 
In connection with damages which re- 
sult from failure to comply with the 
specifications. 

It is safe to estimate all material de- 
livered upon the ground, including ma- 


terial which does not go into the fin- 
ished structure, provided the material 
has undergone proper inspection and 
has been accepted by the engineer in 
charge. 

(5) It is usual to state in the con- 
tract that the decision of the engineer 
is final. This is done to avoid disputes, 
and it serves to make the engineer a 
referee or arbitrator between the 
principals. An exceptional case is 
where the contract provides for the 
examination of the estimates, as to 
their correctness, this examination be- 
ing allowed by either or both of the 
parties concerned. In the latter case 
the law recognizes the right of either 
party to enter a plea of fraud against 
the engineer. If sustained in the court, 
it nullifies the decisions of the engi- 
neer. However, the court ordinarily 
discourages such proceedings, and in 
any case it must be clearly proven that 
gross injustice has resulted by strictly 
following the clauses of the contract. 

No reputable engineer will fail to 
render justice to the principals, and 
the confidence that they will be treat- 
ed ‘fairly in all matters pertaining to 
the work is evidenced by the signing 
of the contract. 

(6) The manner of determining 
damages sustained by failure to com- 
plete the work as specified involves 
the interpretation of the contract, and 
more especially the actual loss after 
the contract has been terminated or 
broken. In other words, either party 
may fail to live up to the conditions, 
or may break the contract, and the 
amount of the penalty to be paid is 
usually ascertained after the contract 
has been broken, as the time for final 
settlement naturally comes at the close 
of the operations involved. 

The damages are for compensation 
to the party for his loss, brought about 
by reason of said failure to fulfill the 
requirements. Unless the amount of 
damages is well defined in the contract 
the injured party is unlikely to recov- 
er an amount exceeding the actual loss, 
based upon the breach of contract. In 
order to provide for the recovery of 
damages it is not uncommon to insert 
clauses, stating fixed amounts to be 
paid in case of certain failures which 
are definitely specified. 

(7) The protection of the work com- 
pleted refers to the care of the finished 
portions of the structure which must 
be protected until completing the work 
as a whole. Even though parts of the 
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work have been completed and accept- 
ed they should be protected by the 
contractor. In case this involves any 
serious expense to the contractor a 
clause should be inserted which will 
prevent any dispute as to what.is ex- 
pected. 

(8) It is understood that the con- 
tractor is responsible for damages to 
property and also for injury or loss 
of life of workmen. It is therefore 
necessary to introduce clauses which 
thoroughly cover this point. 

(9) In cases where it becomes ex- 
pedient to use patented appliances for 
doing the work, and royalties are de- 
manded, or where claims for infringe- 
ment for using power apparatus may 
arise, the party authorizing the build- 
ing of the plant should be protected, 
and a clause should be included which 
provides for such protection. Such a 
clause will be noted in the specifica- 
tions which are to follow. 

(10) Contracts involving large sums 
may contain clauses providing for can- 
cellation of the contract in the event 
of certain contingencies which, if al- 
lowed to remain, will work injury (fi- 
nancially or otherwise) to the party 
of the first part, or to others interest- 
ed, or both. Factors which present 
themselves in the way of incompetency, 
violation of the contract, unwilling- 
ness, or gross negligence, are sufficient 
ground for cancellation of the original 
contract, and a clause concerning such 
cancellation may be quoted somewhat 
as follows: 

“In lieu of the exercise of the power here- 
inbefore given, in case of said contractor’s 
default, to employ workmen, purchase tools 
and materials and complete the work, said 
board reserves the right and option, instead 
thereof, to annul and cancel this contract 
and relet the work, or any part thereof, and 
said contractor shall not be entitled to any 
claim for damages on account of such an- 
nulment, nor shall such annulment affect 
the right of said city to recover damages 
which may arise from such failure. on the 
part of said contractor, or retained under 
the terms of this contract, shall be forfeited 
to said city, and be paid to the credit of 
the fund for extending water pipe in said 
city; but such forfeiture shall, however, not 
release said contractor, or his sureties for 
the fulfillment of this contract, and said 
contractor and his sureties shall be credited 
with the amount of the moneys so forfeit- 
ed toward any greater sum that they may 


become Hable for to said city on account of 
the default of said contractor.” 


(11) In cases where two or more 
contractors enter into the work it is 
advisable, though not always neces- 
sary, to insert a clause defining the 
obligations of the several contractors 
to each other. 

The reasons for making this point 
clear are that a clash may arise be- 
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tween the contractors on account of in- 
terference with each other’s work, and 
the delays, errors and annoyances re- 
sulting will become detrimental to the 
proper carrying out of the agreement. 
It should therefore be made clear that 
each contractor should work harmon- 
iously with the others, and should so 
arrange his work that it will properly 
fit into the work of the other contrac- 
tors, and will not cause delay in the 
other portions of the work. 

(12) It is generally understood that 
the work done is not to be construed 
as accepted unless it is so stated in 
writing by the engineer. Furthermore, 
the failure to detect faulty work or 
incomplete performance, before the 
time of final acceptance, is not to be 
construed as acceptance of the work. 

It is to be stated further that after 
final acceptance by the engineer the 
contract is no longer binding on the 
part of the contractor, as regards the 
requirement of specific performance. 
A clause may be inserted, however, 
which in case of the appearance of 
any defect not at first detected, gives 
the party of the first part a claim for 
damages to recover any losses due to 
such defects or non-performance ac- 
cording to specifications. 

(13) As a rule the engineer is em- 
ployed by the party of the first part, 
and it is generally understood that the 
engineer is to act in a strictly profes- 
sional capacity, and he should not 
show a personal feeling in favor of or 
agaist either party. Therefore, it 
is fitting that the engineer be made a 
referee in cases of dispute or misun- 
derstanding, and that his decision be 
made final and conclusive. 

(14) It happens frequently that 
when a contractor has completed a 
piece of work his bill includes extras 
which he contends were necessary, but 
were not included in connection with 
the specifications. If these extras are 
left until the time of final settlement, 
it is evidently too late to include them 
in. the payment as originally agreed 
upon. In order to avoid complications 
it is important to note in the begin- 
ping to what extent extras are likely 
to occur, and it should preferably be 
arranged that bills for extras are to 
be presented at the end of each month, 
rather than after the entire work has 
heen completed. By this means serious 
disputes, unreasonable prices, and kin- 
dred annoyances and objections can 
generally be prevented. 
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(15) The interpretation of the con- 
tract is to be settled by the engineer 
with reference to four items: 

(a) Where the meaning is obscure. 

(b) What is implied beyond that 
which is accurately specified. 

(e) Cases of discrepancies between 
plans and specifications. 

(d) Changes of plans, or of meth- 
ods which are decided after the work 
has been started. 

Keeping in mind the fact that the en- 
gineer is the author of the specifica- 
tions, it will readily be conceded that 
he is the proper party to interpret 
them. However clear the phraseology 
of the specifications may be, certain in- 
herent defects are quite likely to ap- 
pear and cause arguments, since minute 
details which are not completely de- 
scribed in the specifications will come 
to view in the course of the work. 

When it is remembered that the con- 
tract is rare in which changes of plans 
are not made, it is clear that due pro- 
vision should be made for such changes. 
There are many things which bring 
about such changes; chief among them 
are: 

(a) Improved method of doing the 
work. 

(b) Obstacles not foreseen. 

(c) Plans for reducing the cost. 

(d) Plans for improving the quality 
of the work. | 

BIDS AND PROPOSALS. 

In advertising for bids from con- 
tractors it is well to keep in mind that 
the nature of the work should be ex- 
plained clearly and as briefly as pos- 
sible. The object is, of course, to re- 
ceive as many bids as possible from re- 
sponsible parties. It is customary to 
demand that the bids be sealed, and it 
is stated in the advertisement that these 
bids (in the form of proposals) will 
be opened at a certain hour on a cer- 
tain day. ; A 

In order to have the contract bind- 
ing on the part of the successful bid- 
der, it is requested that a certified 
check be inclosed with the proposal. 
The checks of all unsuceessful bidders 
are returned. The amount of the check 
is specified and is usually from two to 
five per cent of the sum mentioned in 
the proposal. The certified check of 
the sueeessful bider is held until he 
signs the contract, and in the event 
that he fails to heeome a party to the 
contract the deposited check is retained 
as liquidated damages. 

The suecessful bidder is not neces- 
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sarily the lowest bidder. When bids 
are invited it is well to note that a 
certain class of contractors will en- 
deavor to satisfy the requirements with 
apparatus which is not of the highest 
quality, and in not a few cases is too 
small. For example: If a boilér is re- 
quired to do a certain piece of work, a 
bid may be made on a boiler which 
will give the output required, but must 
be operated beyond its normal capacity. 
Therefore, if the exact conditions are 
not specified, an inferior equipment 
may be selected without full knowl- 
edge of its limitations. Regarding this 
point, it should be stated that the en- 
gineer should exercise great care in 
specifying the conditions to be ful- 
filled, and the requirements and rat- 
ings of apparatus to comply with 


these conditions. 
(To be continued.) 
—— ee 


Educating Central-Station Employees. 

New York Edison Company will 
start a new school about October 1. 
All new employees of the contract and 
inspection departments as well as of 
the thirty-one sub-departments will 
have to attend two weekly sessions of 
two hours each. This will be taken 
from company time, however, and 
while compulsory for new employees 
will be optional for any old employee 
of the contract and inspection depart- 
ment. It will not only be a schooling 
of salesmen but of the men and women 
who come in touch with the public. 

The new school is quite distinct 
from the technical school which has 
been free to employees and has been 
maintained for some years in the li- 
brary and laboratories of the company. 
The new school is not only to make the 
employees of all the contract and ìn- 
spection departments more intelligent, 
but to enable the employee of one sub- 
department familiar from the start 
with the conditions and details of all 
the others. Edison company officials 
expect large benefit from the school in 
the wav of securing new business. 

The establishment and development 
of this sehool shows the active and pro- 
gressive steps taken by the New York 
Edison Company to get closer to its 
publie and to obtain new business. 
This company recognizes that a large 
part of the publie governs its attitude 
toward the publie utility corporation 
hy the character, intelligence and ap- 
pearanee of the emplovees with whom 
it eomes in touch. 
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Units for Street Lighting. 
In designing a type of prismatic-glass 


unit which will be suitable for street 


FIG. 1.—HOLOPHANE STREET-LIGHTING 
UNIT. 


lighting, three aims must be kept in 
mind: 

(1) To increase the percentage of 
light directed below the horizontal, 
which in many tungsten lamp-post in- 
stallations is as low as forty per cent. 

(2) To eliminate glare so as to make 


FIG. 3.—A POST EQUIPPED. 


the lighting comfortable to pedestrians 
and effective for their eyes. 

(3) To make the unit easy to clean 
and to reduce the loss of light due to 


the deposit of dust if not cleaned reg- 
ularly. 

Both of the two last named aims have 
been attained by using a diffusing 
globe or envelope which surrounds the 
primatic glass reflector, preventing the 
dirt from settling on the prisms where 
it might be tightly held by moisture. 
Having a smooth opal exterior, this 
outer globe readily sheds the rain and 
dust and so diffuses the light that the 
entire surface of the unit glows with 
a low brilliancy. The same unit can 
be used with 60 and 100-watt tungsten 


.lamps on either multiple or series cir- 


cuits; also with 40-watt multiple and 
32-candlepower series lamps, the cor- 
rect position of the lamps being assured 
by a suitable socket-holder as shown 
in Fig. 2. Where the design of a post 
also demands a central upright lamp 
(as in Fig. 3), no prismatic reflector is 
used in the upper globe, which is made 
of the same opal globe and which is 
fitted with a lamp of lower candle- 


downward, thereby reducing the waste 
of light radiated above the horizontal. 
Figures submitted by the Holophane 
Company show the percentage of the 


FIG. 2.—DIAGRAM OF INTERIOR. 


total light of a lamp delivered below 
the horizontal to be: 


Per cent 
With twelve-inch opal ball......... 45 
With twelve-inch sand-blasted ball.. 50 
With Holophane No. 591 unit...... 70 


Moreover, only a very small part of 
the light thus delivered below the hor- 
izontal by the Holophane unit lies be- 
tween the angles of sixty-five degrees 


FIG. 4.—RACE STREET, CINCINNATI, O. 


power than the pendent units on the 


same post. 
Thanks to the prismatic inner globe, 
the distribution of the light is decidedly 


and ninety degrees with the vertical— 
the angles in which the light pro- 
duces the obnoxious glare in street 
lighting. This absence of glare is 
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clearly shown by the illustration 
of Race Street at Cincinnati (Fig. 


4) as lighted by posts supporting four 
such units; the absence of halation 
in the picture shows a practically glare- 
less lighting. In this case the posts are 
directly opposite each other on a street 
forty-five feet wide, the posts being fifty- 
seven feet apart and each having four 
100-watt lamps in the pendent globes 
besides a sixty-watt lamp in the upright 
globe. How much superior the resulting 
illumination 1s (in both the intensity of 
the light and the uniformity of distri- 
bution) to the ordinary twelve-inch opal 
balls fitted with the same lamps, is shown 
by Fig. 5, which gives the calculated! 
light distribution for both along the cen- 
ter line of the street. This comparison 
implies that the lighting at the center 
of the street, midway between two 
pairs of posts, would be four times as 
intense with the Holophane units as 
with the usual opal globes. 
As to spacing the units, the advisable 


FIG. 5.—LIGHT DISTRIBUTION ALONG CEN- 
TER OF STREET WITH OPPOSITE LAMPS 
OF SAME WATTAGE. 


100-watt Lamps mounted 13.5 feet above the 
street. Lower Curve: with 12-inch opal balls. 

Maximum foot-candles, 0.64; minimum, 0.16. 
Upper Curve: with Holophane No. 591 units. 

Maximum foot-candles, 1.12; minimum, 0.64. 


distance between them is limited by the 
fact that they emit little light above 
sixty-five degrees. This distance can 
easily be figured for any height of 
mounting, as the ray of light leaving the 
unit at sixty-five degrees from the ver- 
tical reaches the ground at a distance 
from the unit equal to 2.14 times the 
height of the unit above the ground. 
Therefore, if areas of low illumination 
between adjacent units are to be avoid- 
ed, the units must not be spaced at a 
greater distance apart than 4.3 times 
the mounting height. In actual practice, 
units may be separated at five times the 
mounting height without causing a seri- 
ously objectionable lack of uniformity, 
but the uniformity would be much im- 
proved by reducing the spacing factor 
to four. 

For good practice, five different ar- 
rangements of posts equipped with the 
new Holophane units may be used on 


—_ 


11In the words of Dr. Lonis Bel: “Ry all 
means the most reliable method of determining 
{street} illumination is, in my judgement, com- 
puting it frome the Known distribution curves of 


the radiants. 
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streets of different types and widths,” as 
in Fig. 6. 

(1) For suburban and outlying streets 
not over eighty feet wide, the lamps 
may be placed in a single line down the 
center of the street, with a spacing not 
over five times the height at which the 
units are mounted. However, the width 
of the street should not exceed the spac- 
ing between the units. Thus, units 
mounted at a height of twelve feet may 
be placed sixty feet apart and used on 
streets up to sixty feet in width; for 
wider streets, the mounting height of the 
units should be increased to one-fifth the 


(1) @ 2 


FALS VY gag gvGt FIG. 6.—PROPOSED ARRANGEMENT OF STREET LAMPS. 
(3) Opposite. 


(1) Single Line. (2) Staggered. 
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used with streets twenty to eighty feet 
wide. Then the recommended mounting 
height corresponding to various street 
widths and lamp spacings will be as 
shown in Table I. 


TABLE I.—STAGGERED ARRANGEMENT. 


Width of Maximum Separation “D” Recom- 
Street in mended for Various 
Feet. Mounting Heights. 


12 13 14 15 16 18 Ņ 


20 57 62 67 72 78 8 98 
25 55 60 65 70 76 8 yF 
30 52 58 63 69 74 8 % 
35 49 55 61 66 72 8&3 A 
40 45 51 58 63 69 8 9 
45 40 47 54 60 66 78 8 
50 41 49 56 62 735 8 
55 44 51 58 71 M 
60 45 53 6 8 
70 ae 56 1 
80 60 


P 


e r E 


©e— p 3 © & 


(4) Opposite with Staggered Isles. (5) OPPO 


site with Opposite Isles. ’ 


width of the street, the spacing being 
increased to the width of the street. 

(2) For the lesser business streets and 
for general lighting of residence dis- 
trists. a staggcred arrangement may be 


2 The spacings given hereafter are the allow- 
able maximum. A still more uniform distribu- 
tion of the light would be obtained in each case 
by a twenty per cent decrease in this spacing. 


(3) For business streets, wide boule- 
vards and important residence streets 
where a nearly uniform illumination ef 
relatively high intensity is required, this 
can be obtained by a so-called opposite 
arrangement, placing the lamp units M 
parallel rows, as shown in the Cinet- 
nati illustration. This plan ì8 suitable 
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for streets fifty to 100 feet wide, the 
recommended spacing being as shown 
in Table II. 


TABLE II. 

Width Maximum Separation Mounting Height 
of Street “D” of Posts of Unit in 
in Feet in Feet. Feet. 

48 to 60 48 12 

52 to 65 52 13 

56 to 70 56 14 

60 to 75 60 15 

64 to 80 64 16 

72 to 90 72 18 

80 to 100 80 20 


(4) For similar but wider thorough- 
fares (eighty to 160 feet wide), where 
lamps can be placed in the middle of the 
street, the Holophane Company recom- 
mends an opposite arrangement with 
staggered isle of safety. To determine 
the spacing of units in this case, one- 
half of the street may be figured as a 
staggered system and the units dupli- 
cated for the other half. 

(5) Likewise, for streets 100 to 200 
feet wide, an opposite arrangement with 
opposite isle of safety may be figured by 
dividing the street into halves and judg- 
ing each by Table II. 

These prismatic street-lighting units 
(known as Holophane No. 591) are 
already in use in Cincinnati, O.; Alex- 
andria, La.; Brooklyn, N. Y., and New- 
ark, O. They are also being tried in 
thirteen other cities. 

++ 

Work of the German Patent Office. 

Of the 45,000 applications for 
patents made every year to the Ger- 
man Patent Office, two-thirds are re- 
jected after correspondence or per- 
sonal interview with the applicants. 
The Patent Office came into existence 
only thirty-three years ago, but its 
operations have now grown so that 
nearly 300 lawyers, with clerks, make 
a living by representing patentees. 

In Germany an invention to be grant- 
ed a patent must have a commercial 
value and must not have been already 
patented; more than that, the Patent 
Office must be satisfied that the inven- 
tion is going to be of real practical val- 
ue for some branch of industry which 
the patent law enumerates. Perhaps 
no patent office in the world is so strict 
and seaching as the German, and it is 
‘claimed that as a result there are fewer 
fetters on trade, fewer sham patents, 
and less patent litigation in Germany 
than in any other country. 

————_><--e—_—_—_ 
Working of Foreign Patents. 

Germany, Great Britain, Canada, Bel- 
gium, Austria-Hungary and Italy re- 
‘quire that patents taken out in these re- 
spective countries be forfeited unless 
worked within a certain period. 
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LETTER TO THE EDITOR. 


Gas and Electric Street Lighting. 
To the Editor: 

While anonymous criticisms like the 
one made in your issue of May 27 by 
a New York gas engineer, rarely de- 
serve attention, some statements in this 
letter might be taken too seriously if 
not refuted. Thus, the implication that 
a grouping of mantles in itself shows 
a gain in lighting efficiency, will be 
new to many, as it has been commonly 
understood that the gain in efficiency 
will come only when the group of man- 
tles is placed in a tall stack, which 
stack is too often absent from the street 
gas lamps. Indeed, as pointed out last 
fall by Professor Whitaker in his Johns 
Hopkins lecture before the Illuminating 
Engineering Society, it is necessary to 
have such a stack in order to even ap- 
proximate the efficiency of the indi- 
vidual burner in a grouped-mantle 
lamp. Such is the interference of the 
mantles with one another. ` 

As to the rapid deterioration of man- 
tles, this has only approximated the ex- 
pectations of the celebrated Professor 
Bunsen, who doubted if the ingredi- 
ents could be made to hold together at 
all. One need not go outside the ranks 
of the staunch gas advocates for proofs 
of the same even regarding the so-called 
high-grade mantles. Thus Hole, in his 
‘‘ Distribution of Gas’’ (1909 edition) 
claims that the Welsbach-Plaissetty 
mantle deteriorates only twenty-five 
per cent in 400 hours, while the Wels- 
bach “C” mantle showed a reduction 
of forty to fifty per cent in its candle- 
power during the same length of time. 

As to the displacing of electricity by 
gas for the street lighting of West- 
minster (London), it must be remem- 
bered that gas had been entrenched 
there for decades and that electricity 
had been gradually crowding it out. 
To stop this march of progress, the 
gas company cut the price of gas to 


‘about forty per cent. of its former fig- 


ure, thereby securing a new contract 
under which sixty-six electric arcs are 
replaced, while 1,100 are still left in 
service in this section. Just how much 
the gas company will have to charge 
to advertising in thus furnishing street 
Jamps at a figure undoubtedly far be- 
low actual cost, does not matter. The 
point to which your correspondent has 
kindly called attention to is this: That 
in London the gas people had to slash 
their lighting rate to replace even six- 
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ty-six electric arcs, while the electric 
rivals placed over 13,000 additional 
street lamps in London during 1910 
without such price cutting. 

ALBERT SCHEIBLE. 

Chicago, May 31, 1911. 

e 
Incandescent Lime Cathodes. 

At a recent meeting of the London 
Physical Society, a paper by R. S. Wil- 
lows and T. Picton, on the behavior of 
incandescent lime cathodes, was read. 

Wehnelt has shown that incandescent 
lime emits a large number of negative 
ions; if, therefore, hot lime is used as 
a cathode, a discharge may be obtained 
in a vacuum-tube with potential differ- 
ences as low as thirty volts. The alter- 
ation with time of these cathodes, under 
continued use, has been investigated, 
and the following results obtained: (1) 
When lime is heated on platinum foil, 
so far from showing fatigue, it actually 
increases in activity. With potential 
differences greater than the saturation 
voltage this increase may be ninefold. 
At lower voltages a slow but steady in- 
crease up to 100 per cent has been 
found. The steady activity falls when 
the lime is cold; the initial activity may 
greatly increase. (2) When the lime is 
heated on nickel foil, if the tube carries 
a heavy discharge, the current increases 
to a maximum, and then decreases. A 
greatly increased activity is frequently 
shown after the lime has been cold for 
some hours. At the lower voltages the 
same general variations are shown as 
with platinum. (3) Great irregularity 
is frequently shown when the current is 
first started; at this stage other causes 
than temperature, such as mechanical 
vibrations, greatly influence the emission 
of ions. 

The films were very adherent to the 
platinum. It was impossible to render 
the platinum free again from the activ- 
ity with which the lime endowed it. 
There was no connection between the 
activity and the quantity of electricity 
passed. The increase of activity was 
probably due to the CaO diffusing into 
the platinum. 

——-—4-2-@—____- 
Radium Found in Australia. 

A number of rich deposits of ores 
containing radium have been found in 
Australia. Near Mount Poynter in 
South Australia is found uranophane, 
which contains sixty-seven per cent of 
uranium trioxide. In Western Aus- 
tralia has been found pilbarite with 
twenty-seven per cent of uranium. 
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Long-Distance Telephone Situation in 
Canada, 

Two decisions, both very interesting 
to telephone users and to telephone com- 
panies, have been recently handed down. 

The Ontario Railway and Municipal 
Board laid down the principle not to 
approve of any contract between a lo- 
cal telephone company and the Bell Tel- 
ephone Company where this contract 
precluded any other independent local 
company from exchanging business with 
the Bell Telephone Company. This de- 
cision would indicate the ultimate free- 
dom of the independent and rural tele- 
phone subseriber from telephone mo- 
nopoly. 

Following this decision came the de- 
cision of the Dominion Railway Board 
instructing the Bell Telephone Company 
to receive long-distance messages from 
any independent company which will in- 
stall the necessary connections and pay 
a certain established fee. Although the 
Bell Telephone Company strenuously 
opposed this suggestion on behalf of the 
board by the chairman, yet there is a 
feeling that the company will earnestly 
endeavor to carry out the wishes of the 
board for one year in this matter, so that 
there are hopes of the rural districts of 
Canada securing a much more advan- 
tageous telephone system than hereto- 
fore has been possible-—The Canadian 
Engineer. 


Weather News for Rural Lines. 


Beginning July 1 the Southern Bell 
Telephone & Telegraph Company will 
put in operation a scheme for furnish- 
ing the patrons of its rural lines in the 
vicinity of Montgomery, Ala., with ad- 
vance news regarding the weather. 

A simultaneous gong alarm will be 
sounded in all of the 
promptly at the hour of noon, and the 
central office at Montgomery will tell 
the rural subseribers what the weath- 
er man says about the climate. The 
idea has proved a most popular one, 
and the innovation is being eagerly 


farm houses 


awaited. 


_ | [ELEPHONY—] ELEGRAPHY, 
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Loud-Speaking Telephone at a Railway 
Station, . 


Much public interest has been 
aroused by the loud-speaking telephone 
adopted by L. C. Fell, chief engineer 
of the London County Council Tram- 
ways, for facilitating the handling of 
trafie during rush hours at. Black- 
friars Bridge, London. At the stop- 
ping place on the north side of the 
bridge, there are immense crowds every 
evening waiting for the cars going 


TELEPHONE RECEIVER WITH TRUMPET. 


southwards. <A shelter has recently 
been completed under which the lines 
form. This is roofed in and consists 
of a central part about twenty-six 
yards long in front of which the cars 
stop, and two approaches, one on either 
side, each divided by low galvanized- 
iron partitions with four passages, 22.5 
inches wide. These approaches are 
about seventeen yards long, and the 
hames of the routes for which the eight 
lines form in them are displayed in 
illuminated signs at the end of each. 
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As each car approaches, the official who 
is called the ‘‘Regulator,’’ allows only 
as many people to pass from the cor- 
responding line to what may be called 
the ‘‘landing stage,’’ as there is room 
for in the cars. This avoids any strug- 
gling for precedence on the arrival of 
the car, as the passengers know that 
there is room enough for all. | 

It is to save time when the car ar- 
rives at the stopping place that the 
loud-speaking telephones have been in- 
stalled. A transmitter is fixed on an 
electric-light standard at a stopping 
place about 100 yards before the shel- 
ter, and is connected to two receivers 
in the shelter just above the heads of 
the two ‘‘regulators’’ there. The in- 
struments have been supplied by Al- 
fred Graham & Company, and are of a 
similar pattern to those used for ship 
telephones, being inclosed in painted 
gun-metal cases. The transmitter is a 
carbon-granule instrument with carbon 
diaphragms, and the set is direct- 
working, no induction coil being em- 
ployed. When the transmitter is to 
be used, a switch handle is pulled 
down, which, in addition to connecting 
up the circuit, removes the protecting 
cap from the diaphragm, and moves the 
microphone to shake up any packed 
granules. Eight six-block agglomerate 
Leclanche cells are employed. A twin 
16 S. W. G. vuleanized-rubber lead-cov- 
ered cable, laid in an existing subway 
under the road, connects the transmit- 
ter with the two receivers. The re- 
ceivers are of Graham’s standard loud- 
speaking pattern fitted with a twelve- 
inch sound-amplifying trumpet, and 
they are connected in parallel. The 
trumpet is shown in the figure. 

— ene 
Wireless to Africa. 

A. wireless message has been sent 
from the Glace Bay station to Dakar, 
on the western coast of Africa, the 
toal time taken being only one hour. 
The message was sent to the Eiffel 
Tower station in Paris, and then Tr 
layed to the Dakar station. 
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A SIMPLE APPLIANCE FOR TELE- 


GRAPH STATIONS. 


BY H. P. CLAUSEN. 


A number of arrangements have been 
designed for automatically closing the 
telegraph circuit at a station should the 


operator inadvertently leave the circuit 


closer of his key open. Without any ar- 


rangement supplied at the station and 


with an open key, the service is usually 
tied up between the terminal points of 


the circuit with the resultant delays. 

It is the purpose of the present arti- 
cle to discuss a simple means for over- 
coming this difficulty without calling for 
the installation of any clockwork or ap- 
paratus requiring winding or special set- 
ting. 

Fig. 1 shows an intermediate station 
in opposite directions. The main-line 
relay is shown by R, the key by K and 
with the east and west lines, leaving it 
the sounder S. These, together with 
local battery B, are connected in’ the 
usual manner. With this arrangement 


the key K, when left open, breaks the 


Ww 


FIG. 1. 


line circuit and thus no means are pro- 
vided for working through the station 
until the break in the circuit is closed. 
C represents the automatic circuit-clos- 

device and A an alarm signal. C is 
a device which may be of the ordinary 
heat-relay construction, similar in opera- 
tion to the devices which operate the ad- 
vertising lamps which automatically 
light and extinguish in the well-under- 
stood manner; but in the present in- 


‘stance, the circuit connections are slight- 


ly different. 
It will be observed that the sounder 


S, battery B, and winding W, which is 
a part of the heat relay, are connected 


in series, so that, under normal condi- 


tions, with the main-line relay R, having 
its armature drawn up, current passes 


‘through the local circuit and expands 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


the movable element of the thermal relay 
C, keeping the contact A' open. From 
the line wire W a tap wire is run down 
to one of the connecting terminals of the 
thermal relay; the remaining connecting 
terminal extends to the winding of the 
alarm bell A, the remaining terminal of 
which then connects to the line wire Æ. 

With this arrangement it will be ob- 
served that should the contact K' close, 
the line relay R and key K are shunted 


FIG. 2. 


out of circuit, and thus there is no ten- 
dency for the thermal relay to open the 
contact. It will further be observed that 
the adjustment of the thermal relay must 
be such that with ordinary telegraphing 
the winding W receives sufficient current 
for keeping the contact HK’ from closing. 
Therefore, it is necessary to so adjust the 
relay that when the key K is left open 
for, say, possibly a period of two min- 
utes, the circuit will close, and when it 
does close, messages may be sent over 
the branch circuit thus established. 
Therefore, the alarm A will sound while 
the circuit is being worked over. 

Now, should the operator return, he 
will find that he cannot immediately pro- 


` eeed to send messages over the line, but 


he does know that the circuit-closing key 
should be thrown over and, when this is 
done, the relay È receives current, draws 
up its armature and re-establishes a flow 
of current through the local circuit, in- 
cluding the winding W of the thermal 
relay, opening the contact AK’ in what- 
ever time his relays are adjusted to op- 
erate, as stated, usually within the period 
of about two minutes. 

Fig. 2 shows another arrangement of 
circuits, including the same protective 
apparatus. Here the thermal relay C is 
connected in series with the main line. 
With this arrangement a key left open 
will cause the relay to place the bridged 
circuit around it, and will also close the 
alarm circuit as described above. This 
arrangement is particularly suitable for 
use in connection with stations where 
no local sounders are used, the work be- 
ing done with main-line sounders. 
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Fig. 3 shows a simple form of thermal 
relay and gives the principle of its op- 
eration. Normally, when cold, the con- 
tact is closed. Upon conducting cur- 
rent through the winding, the length 
of the post increases, therefore tend- 
ing to separate the two contacts. If 
we make the post quite long, say three 
or four inches, and construct the ex- 
panding member from bismuth, lead 
or zinc, which have quite high co- 
efficients of expansion, then we obtain 
considerable movement. 

It will immediately be objected that 
if the expanding element responds to 
heat applied through the winding, it 
will also respond to local temperature 
changes. This would seriously affect the 
operation of the device were it not for 
the fact that the contact post is practi- 
cally of the same length as that portion 
of the post wound with the wire and, 
being of the same material, we have 
precisely the same relative expansion 
between the two posts whatever the 
range of temperature may be in the 
place where the thermal relay may be 
installed. That is to say, if it will ex- 
pand one thirty-second of an inch in 
zero temperature, with a certain amount 
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of heat applied through the winding, 
it will also expand the same distance 
with a much higher surrounding tem- 
perature. 

The arrangement above outlined is 
very simple to build and gives a sur- 
prisingly reliable service. It is obvious 
that the alarm bell A need not be in- 
stalled, but it will always be necessary 
to have in the shunt circuit a resistance 
equal to at least the line relay so as not 
to change the circuit conditions, and 
also permit the circuit to re-establish it- 
self without further attenion, after the 
attendant has closed the circuit-closing 
switch associated with the key. There- 
fore, the alarm bell may as well be in- 
stalled, which would undoubtedly result 
in more prompt attention to the closing 


of the switch. 
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New Electrical and Mechanical Apparatus and 


Storage-Battery Trucks for Handling 
Freight. 

The Automatic Transportation Com- 
pany’s electric truck shown herewith, 
is specially designed and constructed 
for handling package freight at rail- 
way and steamship terminals, freight 
houses, manufacturing plants, whole- 
sale establishments, warehouses, storage 
plants, and all institutions requiring 
trucking about the premises. This 
truck is equally efficient in handling 
baggage, mail and express matter in 
and about passenger stations. 

The operation of the truck is most 
simple. It may be operated with equal 
efficiency forward or back by a porter 


Appliances. 


the available loading platform. Springs 
mounted on the axles support ‘the plat- 
form, and these, with the rubber tires, 
make the operation of the truck easy 
and noiseless, so that loads of fragile 
merchandise may be moved without 
danger of injury from vibration or be- 
ing shaken off the truck. 

The truck is made in a standard size 
which experience has found to be most 
convenient. The loading space is forty- 
two inches wide, and the length seven 
feet one inch, or with the lowered end 
gate, ten feet two inches. The height 
of the freight-truck platform from the 
floor is twenty inches. Express, mail, 
and baggage trucks are made in thirty- 


the Automatic Transportation Com- 

pany, 2933 Main Street, Buffalo, N. Y. 
e a 

Improved Starting Compensators for 
Induction Motors. 

For the advantageous operation of 
squirrel-cage induction motors, and for 
rendering them unobjectionable on 
mixed lighting and power circuits, ìt 
is necessary to use a starting device, 
which will reduce to a minimum the 
amount of current taken from the line 
by the motor in starting. 

The design of the squirrel-cage mo- 
tor permits of the use of either resist- 
ances, reactances, or compensators for 
this purpose. Resistance and reactances 


STORAGE-BATTERY TRUCK WITH PLATFORM REMOVED. 


or unskilled laborer. The truck is 
easily controlled and may be readily 
turned in a very small space. The 
power for operating is supplied by 
storage batteries in a steel receptacle, 
as shown at the left of the truck. The 
construction is such that the batteries 
may be easily removed. 

One charge of electricity, it is said, 
will operate the truck for an entire 
day or night, at a total cost of but a 
few cents for power. The truck is very 
powerful and negotiates grades with 
ease. It will cover the same distance 
in one quarter the time required for 
hand-operated trucks and do its work 
quiekly and efficiently. 

One end of the truck is rigid and 
contains the batteries for power. The 
other end consists of a movable gate 
hinged at the bottom, which may be 
lowered, thus increasing by three feet 


six-inch heights from the floor. The 
truck runs on solid rubber-tired wheels, 
having a diameter of sixteen inches, 
wheel base of fifty inches, and gauge 
of thirty-six inches. 

Although this standard pattern of 
truck is made with loading space forty- 
two inches wide, trucks designed for 
special purposes may be made with 
platforms sixty inches or wider, as 
occasion necessitates. 

The truck may be operated at a speed 
of from two to ten miles an hour, and 
is so constructed that it may be driven 
directly into a freight car, turned to 
either extreme end, loaded and un- 
loaded, and reversed to the platform, 
thus reducing the handling to a mini- 
mum, The truck weighs 1,800 pounds 
and will carry from 2,000 to 4,000 
pounds. ; 

These trucks are manufactured by 


VIEW OF TRUCK SHOWING END LOWERED. 


are only partially satisfactory, however, 
as they merely serve to reduce the cur- 
rent taken from the line by limiting 1t 
to the amount required to start the mo- 
tor, but fail to reduce the magnitude of 
the voltage variations produced on the 
line to the extent required for prope 
regulation on lighting circuits. 

On the other hand, compensators have 
a transformer effect, that is, they main- 
tain the volt-amperes taken from the 
supply circuit approximately equal to 
the volt-amperes on the motor circult 
and reduce the starting current to onè- 
fourth the amount the motor would take 
if directly connected to the line 
or to one-half the amount taken 
through a resistance or a reactance, at 
the reduced voltage required to start 
the motor and bring it up to speed. 
Furthermore, by their proper desig: 
it is practicable to absolutely prevent 
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the motor from being thrown directly 
onto the line at starting, through the 
ignorance, carelessness, or hastiness of 
the operator, and also to compel the 
operator to start the motor properly 
at all times and under all conditions. 

The manner in which these results 
may be reliably obtained, together with 
the means employed to protect the mo- 
tor against the effects of overloads and 
voltage failure, are found in the im- 
proved hand-operated starting compen- 
sators designed by the General Electric 
Company for standard two-phase and 
three-phase Form K motors. 

These starting compensators consist 
of an inductive winding with taps, a 
switch for connecting the taps to the 
motor, and a hand-operated lever han- 
dle and automatic release mechanism 
for operating the switch. 

The winding comprises a coil for each 
phase wound on a separate leg otf the 
laminated core, and provided with sev- 
eral sub-voltage taps, any one of which 
may be selected, by trial, as suitable for 
the starting requirements of any par- 
ticular case. 

Since motor starters are very liable 
to be located in damp or wet places, 
the coils are constructed with . great 
care. They are first baked in a high 
vacuum until every particle of moisture 
has been driven out, and then an in- 
sulating compound, in a molten state, 
is forced into the interstices 
coils, under great pressure. The sub- 
sequent solidification of the compound 
upon cooling, renders the coils absolute- 
ly moisture proof, and adds greatly to 
their mechanical stability and to the 
long life or serviceability of the whole 
apparatus. 

The switching device consists of 
heavy-pipe contacts, immersed in oil, 
and carried by a substantial switch shaft 
extending through the sides of the com- 
pensator case. To one end of the switch 
shaft is attached the hand-operated lev- 
er, and to the other end, the external- 
spring return lever, through the me- 
dium of which the automatic release 
devices operate in conjunction with the 
hand-operated mechanism. 

The switch has three positions, the 
‘‘off’’ position being located in the mid- 
dle between the starting and running 
positions. A latch, pivoted on the side 
of the compensator case and operating 
by its own weight, has a notch, which 
engages a spur on the lever handle to 
hold the switch in the off position. The 


of the. 


shape of the latch and the midway lo- 
cation of the off position, positively 
compel the proper starting of the mo- 
tor regardless of any shortcomings 
whatsoever on the part of the operator. 

The automatic release mechanism 
consists of overload and no-voltage re- 
lays, tripping levers, and spring-return 
levers, which operate automatically to 
return the switch to the off position 
from either the starting or running po- 
sitions, if it should happen to be care- 
lessly or accidentally left on the former, 
or in case of overloads or voltage fail- 
ure when it is being held on the latter. 

The spring-return levers are mounted 
on the switch shaft and are actuated by 
a spring against the tension of which the 
switch is thrown by the lever handle to 
either the starting or running positions. 
Consequently, if at any time the switch 
should happen to be left on the starting 
position, the tension of the spring will 
automatically return it at once to the 
off position. On the other hand, when 


the switch is thrown to the running po- | 


sition, the tripping lever of the no-vol- 
tage relay engages the external spring- 
return lever and holds the switch in 
that position until the spring-return 
lever is released either by hand, or by 
the dropping of the plunger of the no- 
voltage relay, in case of either overload 
or voltage-failure, thus permitting the 
spring to return the switch to the off 
position. 

The overload release comprises two 
series trip coils inserted in the running 
circuit. By the use of oil dash pots 
they are unaffected by the usual rush 
of current at starting, but can be ad- 
justed to operate on a slight increase 
in current above normal and to open 
the no-voltage relay circuit, thus allow- 
ing the switch to be snapped back from 
the running to the off position by the 
action of the spring. | T 

Another important advantage of the 
automatic overload release is the pro- 
tection afforded against single-phase op- 
eration, for, if the overload relay is 
properly adjusted, it will be tripped 
by the increase of load due to the motor 
running single-phase. 

These starting compensators are built 
in two types—the wall-suspension type 
and the floor type. The former includes 
the following sizes: Sixty cycle, 5 to 
200 horsepower; forty cycle, 5 to 135 
horsepower; and twenty-five cycle, 5 
to 100 horsepower. Those of the floor 
type are suitable for larger motors. 
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The size of compensators with self- 
contained oil switches are necessarily 
limited by the size of the switch. They 
can be obtained, however, for motors up 
to and including 550 volts, when the 
normal current does not exceed 300 am- 
peres per phase, and for motors from 
1,040 to 2,500 volts and a current not 
exceeding 125 amperes per phase. For 
motors of higher voltage or current ca- 
pacity the switching device is made sep- 
arate and consists of triple-pole and 
four-pole switches for three-phase and 
two-phase motors, respectively. 

This type of compensator is suitable 
for synchronous motors also, unless the 
latter operate under conditions requir- 
ing very low torque, or where such con- 
ditions are taken advantage of for 
avoiding line disturbances. In such 
cases the compensators for large syn- 
chronous motors are provided with a 
large number of taps and a controller, 
by means of which a comparatively low 
voltage is employed for starting and 
bringing the motor up to synchronous 
speed, while the machine field-current 
adjustment for each successive increase 
in voltage reduces to a minimum the 
current taken by the motor in passing 
from the starting tap to the full. line 


voltage. l : 
—eo 
` Telephone Train Dispatching. 

The Pittsburg & Lake Erie Railroad 

will soon be using the telephone to dis- 


patch its trains on two divisions. This 


road has just placed an initial order 
with the Western Electric Company 
for fifteen telephone selectors and the 
necessary telephones and auxiliary 
apparatus to equip two train-dispatch- 
ing circuits. 

One circuit, for eight stations, will 
be put in between McKeesport and 
Brownsville, Pa., a distance of forty 
miles. 

The other circuit, equipped for seven 
stations, will be installed between Mce- 
Keesport and Connellsville, a distance 
of forty-three miles. 

eoe 
Coal Production of Texas. 

Statistics collected on the produc- 
tion of coal and lignite in Texas, show 
that in the year 1910 the amount of 
the former mined was 1,128,947 short 
tons, and of the latter 979,232 short 
tons. During the past ten years the 
total production of coal has been 8,- 
844,207 short tons and of lignite 5,311,- 


902 tons. 


y 
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. New Nursery Milk Warmer. 

With the Westinghouse electric nur- 
sery milk warmer, shown in the accom- 
panying illustration, a bottle full of in- 
fants’ food will be heated, to the right 
temperature for the baby, in three min- 
utes after the switch is turned on. Al- 
though intended primarily for heating 
infants’ food, the milk warmer, with- 
out the bottle, can be used for heating 
or boiling any liquid and is convenient 
for heating water for the sick room, 
for shave and for similar purposes. 

A heater of the Westinghouse cylin- 
drical immersion type is used. When 
in use, the heater is wholly submerged 
in the water to be heated. All of the 
heat developed in the heater must, 
therefore, be transmitted to the water. 
The heating element is hermetically 
sealed within the walls of the copper 
jacket forming the heater and is thus 
effectually protected against oxidiza- 
tion. The heater is said to have an in- 
definite length of life if operated on 
normal voltage. 

By merely turning it to a position 


“1h, 


NURSERY MILK WARMER. 


where a slot in the rim permits of its 


being taken out, the heater can be re- 
moved from the water vessel. 

A nursery bottle and nipple of Hy- 
gia manufacture are supplied with 
each warmer. While being heated, the 
bottle sets in a water bath and in the 
cylindrical heater, which, in turn, rests 
in the water vessel. The water bath is 
an important feature of the heater, as 
infants’ food cannot be burned and 
thereby rendered indigestible if heated 
in a water bath. 

A current-tap attachment plug is 
furnished with each milk-warmer out- 
fit. This plug screws into any Edison 
base lamp socket and a socket to ac- 
ecommodate the plug on the milk- 
warmer cord. By using it the warmer 
and an incandescent lamp can be oper- 
ated from the same outlet. The 
warmer takes 500 watts and operates 
with either alternating or direct cur- 


rent. 
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An Instrument for Testing Magnets. 

An instrument for testing and com- 
paring the strengths of magnets of 
various sizes has been brought out by 
the Reliance Instrument Company, Chi- 
cago, Ill., and is shown in the accom- 
panying illustration. A steady current 
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FIG. 1—RELIANCE TESTING. INSTRUMENT. 


is sent through the moving coil of the 
instrument from a storage battery and 
the magnetic field which causes the de- 
flection is produced by the permanent 
magnet to be tested. This is brought 
in contact with two adjustable, hard- 
ened steel points. Any magnet with 
an air gap between the poles of from 
0.5 to 5.0 inches may be tested and it 
is not necessary that the surface of the 
magnet should be finished. Where 


FIG. 2—CHARGING AND ‘TESTING BOARD. 


only one size of magnet is to be tested 
an instrument can be supplied with 
fixed contact points. 

Such an instrument is very valuable 
for testing the uniformity of perma- 
nent magnets and also for testing the 
strength from time to time of magnets 
which are being aged. 
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It is essential to have a source of 
direct current for use with the instru- 
ment and the most convenient means 
of supplying this is from a single cell 
of storage battery. To facilitate the 
use of such a battery a charging and 
testing board can be supplied as illus- 
trated in Fig. 2. This includes a volt- 
meter for measuring the voltage ap- 
plied to the instrument, a regulating 
rheostat for adjusting this voltage, a 
switch for throwing the cell on charge 
or on the instrument, and lamps for 
controlling the charging current. 

The scale of the magnet tester is 
graduated in arbitrary units up to 100 
divisions and by using a definite volt- 
age, readings on this scale are made 
comparative not only at one time but 
for tests made at different times. 

s+ oe —- 
The Limitator. | 

A device for limiting the current de- 
mand on metered customers or for use 


DIAGRAM OF LIMITATOR. 


as a flat-rate controller is illustrated 
herewith. The apparatus prevents the 
customer using: more than a certain 
amount of current by causing the light 
to flicker rapidly as soon as any &X- 
cess load is turned on. The device con- 
sists of a small horizontal vacuum tube 
containing two mercury cups on the 
lower side, with leading-in wires sealed 
into the glass and making contact with 
a globule of mercury in each cup. A 
soft-iron bar or needle rests on the glo- 
bules of mercury and normally com- 
pletes the electrical circuit between the 
two leading-in wires. Above one end 
of the needle is a small electromagnet 
in series with one mercury cup. The 
height of the magnet above the needle 
is adjusted by a set screw and slot jn 


its frame. The instrument is placed in 


one leg of the circuit, the current pass- 
ing first through the magnet, then to 
the left-hand mercury cup through the 
needle to the right-hand cup, and 
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thence to the load. The action is as 
follows: When the load exceeds the 
predetermined limit the magnet lifts 
the needle away from the mercury cup 
and breaks the circuit. This interrupts 
the current in the magnet, which allows 
the needle to drop back in the cup and 
the cycle is repeated, producing a con- 
tinuous flickering of the lights as long 
as the excess load is maintained. The 
adjustment for different limits is made 
by simply raising or lowering the mag- 
net until the lights remain steady on 
the: desired load, but will flicker if an- 


other lamp is added. When this adjust- 


ment is once made it will remain accu- 
rate to within a few watts indefinitely. 

The size illustrated can be adjusted 
for loads up to three amperes. For cur- 
rents of from three to ten amperes an 
instrument of similar design is used in 
which the needle is omitted and a hori- 
zontal column of mercury completes the 
circuit. When an excess load is applied 
the magnet in the larger type tilts up 
the tube and the mercury runs down to 
one end, thereby breaking the circuit 
for an instant until the tube is dropped 
to the horizontal position again. With 
this size the lights go out and light al- 
ternately, keeping up this operation in- 
definitely. It is therefore possible to 
use the ‘“‘Limitator’”’ for blink electric 
signs. 

It can be used on either direct or al- 
ternating currents of any ordinary 
lighting voltage without special adjust- 
ment. 

The Southern Engineering Corpora- 
tion, Gunther Building, Baltimore, han- 
dles this device for the manufacturer. 


New Type of Drum Controller. 

The accompanying illustration shows 
the interior view of the new drum con- 
trollers recently designed by the Cut- 
ler-Hammer Manufacturing Company, 
of Milwaukee. These controllers are 
particularly adapted for use in connec- 
tion with any reversible motor (series, 
series-shunt, compound or shunt) oper- 
ating heavy machinery such as is found 
in steel mills, as ladle cranes, ore 
bridges, foundry cranes, ore unloaders, 


car dumpers, transfer cranes, etc. 


' They are also adapted for all types of 


hoisting machinery which requires fre- 
quent starting and stopping. Speed va- 
riation is obtained by means of resist- 
ance in the armature circuit. 

These controllers are inclosed in a 
cast-iron weatherproof shell and have 
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removable head and cover. The cop- 
per segments are mounted on a rotating 
cylinder and a special impregnated 
maple finger-board carries,a suitable 
number of fingers for making and for 
breaking circuits supplying current to 
the motor armature for either direction 
and also for cutting out the starting 
resistance in a large number of steps, 
to produce smooth and easy accelera- 
tion. The entire finger-board can be 
removed without removing the cylin- 
der. ^ 664 9; 

Full-reversing and dynamic-lowering 
types of controllers are included in this 
new line. With the latter type in many 
cases the speed of a descending load 


DRUM CONTROLLER. 


can be reduced to such.a degree that 
its downward movement is not percepti- 
ble to the eye. a E 

The principal features claimed for 
these controllers are: ease of operation 
permitting the operator to feel all the 
points of control; even distributing of 
magnetic flux, obtaining effective blow- 
out on each finger and segment; hinged 
pole piece, increasing accessibility ; 
newly designed non-stubbing fingers; 
large number of resistence steps; and 
arrangement of circuits, All segments 
and fingers have renewable tips. 

These controllers are made in four 
types: A, B, C and D, in capacities 
of 50, 100, 200 and 400 amperes and for 
6, 7, 8 and 9 speeds each way, respec- 
tively.. Standard sizes are made for 
use with 110-volt, 220-volt and 500-volt 
direct-current motors. 
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A New Process of Water-softening. ' 

It is probable that few people, if 
asked to describe the nature of ‘*zeo- 
lites’? could do so. Briefly, they are 
hydrated silicates of alkalies, generally 


with silicates of aluminum, and seldom 


containing magnesium. The water is, 
we believe, generally regarded as basic, 
in union with silica. 

These zeolites have, in contradistinc- 
tion to other silicates occurring in na- 
ture, the property of being soluble, 
and they also decompose in dilute acids. 
They have also the very important 
property of being able to exchange 
their bases for others. 

Having said this much with regard 
to the zeolites found in nature, we come 
to the connection which the property 
they possess of exchanging their bases 
for others has with the subject of our 
article. One would not, on first thought, 
see much connection between zeolites 
and the softening of water, but it has 
been found that when hard water is 
allowed to filter slowly through layers 
of these hydrated silicates of alkalies 
the lime in the water changes place 
with the soda in the filtering medium, 
and the water passes out softened; and 
this fact has been the means in Ger- 
many of instigating a series of experi- 
ments during the last two years, 
which have proved of great value, 


-and which have shown that these 


zeolites can be produced artifice- 
ially, with the result that the 
substance is now made much 


more regular in its composition and 
freer from impurities than that found 
in a state of nature. To these artificial 
zeolites has been given the name of 
‘*permutit,’’ which in a moist condition 
is of a granular flaky form, and has 
a luster like that of mother-of-pearl. 
It has a high porosity, and in the dry 
state readily absorbs about 50 per cent 
of water. The details of its manufac- 
ture cannot be gone into here, but we 
may say that it is obtained by fusing 
together felspar, kaolin, clay, and soda 
in definite proportions, the resultant 
material being lixiviated with hot wa- 
ter, which permutit is left as a residue. 
The granular material is freed as much 
as possible from the final alkaline lye 
by washing and centrifugal action. 
The empirical formula of an artificial 
zeolite is approximately 2 SiO,, Al,0,, 
Na,O, 6 H,O. 

Now the use of this material for soft- 
ening water may he briefly described 
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as follows: As is well known, the total 
hardness of water may consist of tem- 
porary hardness or of permanent hard- 
ness, or of the two combined, the for- 
mer being caused by calcium and mag- 
nesium carbonates, and the latter by 
other salts of lime and magnesia. Boil- 
ing at atmospheric pressure precipi- 
tates the carbonates and‘the magnesia, 
but not the salts forming permanent 
hardness. Now, as is well known, in 
the commercial processes at the pres- 
ent time, solium carbonate is added to 
water as a means of precipitating the 
hardening constituents of the water, 
there being an exchange of bases be- 
tween the lime and manganese and 
the sodium carbonate. In like manner, 
if hard water be allowed to filter slow- 
ly (the slower the better) through lay- 
ers of permutit, there is likewise an 
exchange of bases, the lime in the water 
taking the place of the soda in the 
permutit, one molecule of calcium bi- 
carbonate being converted (in the case 
of temporary hardness) into two mole- 
cules of sodium bicarbonate, which lat- 
ter remains in the water, being very 
soluble. 

The question that will, of course, at 
once arise in the mind is, how long 
will the permutit in the filter retain 
this power? The answer is that it will 
only retain it so long as any soda re- 
mains to exchange with the lime in the 
water, and here really comes the most 
interesting part of the process. Permu- 
tit suffers practically no loss during 
use, but when a certain amount of wa- 
ter has been passed through it, its 
softening powers disappear, but they 
can easily be restored, and the material 
can be used over and over again prac- 
tically indefinitely. 

The power of regeneration appears 
to be the chief novelty of the process; 
but before it is carried out a few es- 
sential points must be attended to. In 
the first place, the filter must be 
cleaned. Experience shows that filtra- 
tion is most effective from the top to 
the bottom, and that, therefore, clean- 
ing should take place in the reverse di- 
rection—namely, from the bottom to 
the top—so as to loosen the mass and 
remove any air that has collected in 
the material, soft water, if possible, 
being used for the purpose. After 
washing, the permutit is regenerated 
by a solution of common salt, the solu- 
tion generally being of ten-per-cent 
strength. Previous to regeneration all 
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water is removed from the filter down 
to the layer of permutit, after which 
the salt solution is introduced and al- 
lowed to flow slowly through the filter 
for from four to five hours. In addi- 
tion to this, the brine is allowed to 
stand for a further four or five hours, 
just covering the layer of permutit, 
after which the filter is filled with wa- 
ter from the top, and an outlet cock at 
the bottom is opened for twenty or 
thirty minutes, or until the water no 
longer shows any hardness, with am- 
monium oxalate or with soap solution. 

The chemical reaction that takes 
place during regeneration consists in 
an interchange between the soda in the 
sodium chloride and the lime in the 
permutit (derived from the water 
which it has softened), calcium chlor- 
ide remaining in solution in the regen- 
eration water. It may be stated that 
in practice the most suitable rate for 
the water that requires softening to 
pass through the layers of permutit has 
been found to be from 13 to 17 feet 
per hour. | | 

From information supplied from Ger- 
many it appears that filters using these 
artificial zeolites have been in practi- 
cal use during the last two years, treat- 
ing water for a variety of purpose, in- 
cluding use in boilers and for washing 
fine textile goods, and a plant has re- 
cently been installed in England 
for the latter purpose. 
far as we are able to gather, have been 
entirely satisfactory. The treated wa- 
ter 1s, we understand, particularly well 
adapted for textile industries, as it can 
be reduced in hardness practically to 
zero. In one case where a permutit fil- 
ter was supplied to a steam laundry in 
Berlin more than two years ago, it is 
stated that in about nine months, 1,174,- 
800 gallons of water passed through the 
filter, which volume was completely 
softened without any apparent loss of 
permutit. The charge of permutit was 
about half-a-ton, and about 1,050 gal- 
lons of water passed over each pound 
of the material. In this case about 44,- 
000 gallons of water per week were 
used, and regeneration was carried 
out twice per week, eighty-eight pounds 
of salt being used per regeneration, al- 
though it is stated that it need not 
have been done quite so often. It is 
stated that water having fifty-three de- 
grees of hardness has been reduced to 
3.7 degrees by the process.—Engineer- 
ing. 


The results, so | 
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_. Electric Organ Blowers. 

A profitable side line for electric con- 
tractors is the installation of electric 
blowers for church organs. The old 
fashioned water motor is almost a thing 
of the past, quite as much so as pump- 
ing an organ by ‘‘boy power.” 

The Kinetic Engineering Company, 
whose western office is located at 1445 
Monadnock Block, Chicago, makes a 
blower—the Kinetic—which has been 
adopted by most of the American organ 
builders for their new organs, and 
many of them are being sold to be ap- 
plied to old organs, replacing water 
motors. 

The blower is a special development 
of the centrifugal fan, and consists of 


KINETIC ORGAN BLOWER. 


a wooden box or casing, containing sev- 
eral fans, keyed to a shaft, the rota- 
tion of which develops a pressure, each 
fan handling the air in turn in series, 
until the air has passed through all the 
fans and the pressure required by the 
organ is reached. 

The blower, except in very large sizes, 
has a direct-connected motor, and @ 
valuable feature is that this system 18 
the only one that operates equally well 
with alternating current as well as 
with direct current. Most methods of 
blowing an organ by an alternating-cu- 
rent motor require belt shifting or belt 
tightening devices, which are clumsy 
and very often quite unsatisfactory. 

The company issues a booklet which, 
besides describing the blower, gives 18- 
teresting information and pictures 
about primitive organs and especially 
the method of blowing them. 
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Indicating the Charge of an Elec- 
tric-Vehicle Battery by Means 
of a Pilot Cell. 

The most important and, as a rule, 
the first questions that are asked by 
the purchaser of an electric vehicle 
are, ‘How am I to know how much 
electricity there is in my battery?’’ 
When the vehicle has been left at a ga- 
rage, how can I tell that the right 
amount, or that any electricity has been 
put into the battery?” 

It has been necessary heretofore to 
give evasive and unsatisfactory an- 
swers to these questions, in order to 
avoid a discussion of one of the most 
annoying features of the electric ve- 
hicle, namely, the difficulty of knowing 
at any time how much work the ve- 
hicle is capable of doing before re- 
charging is necessary. This uncertainty 


FIG. 1—SCHEME OF MACRAE PILOT CELL. 


with regard to the amount of charge 
in the battery causes the operator at 
one time to waste time and electrical 
energy in charging the battery, when 
charging is unnecessary and harmful, 
and at another time to undertake to do 
a certain amount of work with an in- 
sufficient supply of energy, the result 
being not only failure to do the work, 
but an additional expense incurred for 
towing the vehicle to a charging sta- 
The difficulty of ascertaining at 
any and all times the condition of the 
charge in the battery has done more, 
it is safe to say, to retard the general 
introduction of the electric vehicle than 
any other defects, either of batteries, 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


motors, or method of operation. There 
is, however, no difficulty ordinarily in 
telling the state of charge of a lead 
storage battery from a knowledge of 
the specific gravity of its electrolyte. 

When the surface of the battery so- 
lution is open to inspection the read- 
ings of a hydrometer floating in the so- 
lution will indicate exactly, not only 
when the battery is fully charged, but 
also what proportion of a full charge 
there is in it at that time. In fact, the 
specific gravity is a very much more 
reliable indication of this than the volt- 


FIG. 2—APPLICATION OF PILOT CELL 


age, color of plates, amount of gassing 
or other rough guide. It is independ- 
ent of whether the battery is idle or 
is being charged or discharged, and 
also independent of the current passing. 

In electric vehicles, however, fhe bat- 
teries are usually located in places that 
are difficult of access and as the covers 
of the rubber jars are sealed down 
close to the surface of the battery solu- 
tion, it is necessary in order to use a 
hydrometer, to draw off a certain quan- 
tity of the acid and to test its specific 
gravity in a separate vessel. As it is 
obviously impracticable to perform this 
operation every time that it is desirable 
to know the condition of the battery, 
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more convenient methods, such as by 
means of a voltmeter, are usually 
adopted for estimating the state of 
charge of the battery. For praetieab 
purposes these methods, as a rule, are 
sufficiently reliable as long as the ap- 
paratus is new and in good working 
order, but the indications obtained 
from them become misleading and 
worse than useless when anything hap- 
pens to be wrong either with the bat- 
tery or the measuring instruments. 
For this reason, and because it is al- 
ways necessary to use a hydrometer 


TO STORAGE BATTERY OF AN ELECTRIC 
VEHICLE. 


when the actual condition of the bat- 
tery has to be determined, it is usu- 
al for battery manufacturers to recom- 
mend that a hydrometer reading of the 
battery be taken about once a week 
as a check on more convenient but less 
reliable methods of operation that may 
be used from day to day. These 
recommendations, however, are often 
entirely disregarded on account of the 
inconvenience of putting them into 
practice, and in probably ninety-five 
per cent of the cases in which there is 
dissatisfaction with the operation of 
an electric Vehicle, it will be found that 
the battery has been neglected this way. 

To render it convenient at all times 
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to ascertain the condition of the bat- 
tery by means of the hydrometer, the 
pilot cell shown in the accompanying 
illustrations has recently been invented 
and patented by R. Macrae, of Chicago. 
As will be seen from Fig. 1, this con- 
sists of an ordinary rubber battery jar 
provided with a hydrometer pocket, the 
liquid in this pocket communicating 
with the liquid in. the cell through 
holes in the separating wall of the jar. 
This hydrometer compartment is pro- 
vided with a small glass window 
through which the readings of the hy- 
drometer can be observed. A suitable 
guide below the surface of the liquid 
keeps the stem of the hydrometer cen- 
tral with regard to the glass and pre- 
vents the hydrometer from sticking to 
the sides of the compartment. 

Fig. 2 shows the manner in which 
the pilot cell is used on an ordinary 
pleasure vehicle. Here the upper strip 
of the battery tray is cut in two pieces 
which are united by a, perforated 
wooden block through which the hy- 
drometer can be read. | 

A small card attached to the battery 

box shows the number of miles that 
should be obtained from the vehicle 
for different readings of the hydro- 
meter when the vehicle is in good run- 
ning order and is operated on well 
paved streets. The card for this par- 
ticular car is shown in Fig. 3. A little 
experience will soon enable the oper- 
ator to make proper allowances for un- 
usual running conditions, such as bad 
roads, frequent stops, etc. When the 
performance of the vehicle falls below 
what the card calls for, it is an indica- 
tion that either the vehicle or the bat- 
tery needs attention, and this atten- 
tion should be given without delay. 
- One of the most valuable qualities of 
a hydrometer is that when it has once 
been accurately calibrated it always 
remains accurate. This is not the case 
with instruments having moving parts, 
jewel bearings, and permanent mag- 
nets, especially when these instruments 
are more or less exposed to the weather 
and are subjected to the joltings of an 
electric vehicle. 

It often happens that when these 
instruments indicate that there is trou- 
ble in the vehicle or in the battery that 
the trouble is found to he in the instru- 
ments themselves. Being the most deli- 
cate part of the outfit, constant care is 
remured to keep them in such condi- 
tion that their readings can be relied 
upon. No such care, however, is neces- 
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sary when a hydrometer is used, and 
there is never any question in regard 
to the accuracy of the readings. Even 
when in perfect condition, the readings 
of a voltmeter, especially on open cir- 
cuit, are misleading to one who is not 
a storage-battery expert. 

When the hydrometer indicates that 
the specific gravity of the battery is 
up to what should be its highest 
point, it is quite certain that the bat- 
tery is fully charged, and when, on 
the other hand, the hydrometer read- 
ing is low, it 1s equally certain that 
the vehicle will not give its full mileage 
no matter what the readings of any 
other instrument may indicate. 

When an electric vehicle is provided 
with a pilot cell containing a hydro- 
meter, it 1s possible to give definite in- 
structions for charging that are read- 


MILEAGE ON 
GOOD STREETS 


Gravity | Miles 


FIG. 3—CARD SHOWING MILEAGE AVAIL- 
ABLE. 


ily understood and easily followed out. 
There is no excuse either for injury to 
the battery by overcharging or poor 
service due to insufficient charge; ir- 
regularities in the running of the ve- 
hicle are readily detected and the oper- 
ator is spared many anxious moments 
of doubt as to whether or not his sup- 
ply of electricity is sufficient to carry 
him to his destination. 

The specific gravity of vehicle bat- 
teries has commonly been determined 
by means of syringe-type hydrometers 
provided with a bulb for drawing some 
of the liquid up into a glass tube in 
which the hydrometer floats. These 
are easily broken and troublesome to 
use. Generally, they are also inaecu- 
rately used, because only a small quan- 
tity of electrolyte is drawn from the 
top of the cell and this may not give 
the average density. The pilot eell, on 
the contrary, is extremely convenient- 
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to read and is therefore accurately 
read. 

The Macrae pilot cell is being manu- 
factured for all the standard types of 
electric-vehicle batteries by the Eddy 
Brass Foundry & Machine Company, 
of 173 North Green Street, Chicago. 

Ooo 
New Storage-Battery Cars. 

The Electric Storage Battery Com- 
pany, of Philadelphia, has closed a con- 
tract for the battery equipment of the 
thirty-five new storage-battery cars for 
The Dry Dock, East Broadway & 
Battery Railroad Company, of New 
York City, to be placed in service on 
its lines during the early summer. 

These new cars have been specially 


designed by the Third Avenue Rail- 


way Company to give the necessary 
strength with minimum weight. Each 
car is equipped with two motors and 
the batteries are installed under the 
longitudinal seats. 

The cars will give a maximum speed 
of 15 miles an hour on level track, with 
a schedule speed of 7 to 8 miles an 
hour, including stops. They are of the 
open-platform, single-truck type with 
eighteen-foot car bodies. 

The battery equipment of each car 
consists of fifty-eight cells of type 29 
MV Hycap-Exide. Cells of this type 
have been operated in street-car serv- 
ice in New York for nearly a year with 
marked success. 

——__~+--e____ 
Re-Chargeable Dry Battery. 

A new electrie dry battery, now being 
introduced in England, is claimed to 
have a useful life of up to three and 
one-half years, and as the deterioration 
when it is not in use is negligible it will 
retain its charge for several years. It 
may be re-charged several times, in the 
same way as a storage battery. For the 
negative element a number of zine 
plates are employed, and for the posi- 
tive element a carbon rod is embedded 
in a composition formed of charcoal 
and manganese oxide, surrounded by 4 
mixture of ammonium chloride, chloride 
of lime, and zine chloride. These ele- 
ments are placed in an electrolyte con- 
sisting of amylon, obtained from the 
sago palm with exciting salts composed 
of platinum-ammonium chloride and 
zine-ammonium chloride. This elec- 
trolvote, which is in the form of a jelly; 
is claimed to retain its moisture for long 
periods and to be but little affected by 
variations of temperature. 
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MEXICO. 
(Special Correspondence. ) 


Mexico City, MEX., JUNE 1.—Surveys are being made on the 
Bavispe River near Angostura for one of the largest irrigation and 
hydroelectric enterprises on the continent. The Richardson Con- 
struction Company, of Los Angeles, Cal., in which John Hays Ham- 
mond, the well-known mining engineer, is largely interested, is 
promoting the project. The preliminary surveys for the proposed 
dam and irrigation system were begun about three years ago under 
the personal direction of Mr. Hammond, who visited the Yaqui 
and Bavispe valleys and went over the ground with the view of 
determining the possibilities of the irrigation proposition. Since 
then several] sites have been investigated, but it has been finally 
determined to locate the main dam at a point on the Bavispe River 
near here, at a point where the mountains form a narrow gorge 
not more than one hundred feet wide and rising to perpendicular 
height of about two hundred feet. The dam will be about 180 feet 
high and will form a water storage reservoir of enormous capacity. 

The: proposed hydroelectric plant that forms a part of the 
plans of the company will be of large capacity and will provide 
sufficient power to operate the machinery of mines and other indus- 
tries in a wide scope of territory of the states of Sonora, Sinaloa 
and the western part of Chihuahua. The company owns great 
tracts of land in the valleys of the Yaqui and Bavispe Rivers 
which will be embraced in the big irrigation canal system. The 
Bavispe River is the principal tributary of the Yaqui and it is 
assured that there will never be any lack of ample water supply 
for all purposes. 

The surveys for the proposed hydroelectric plant that is to be 
installed on the Balsas River near Balsas by the Balsas Power & 
Irrigation Company are being made, and in a short time the plans 
for the big project will have advanced to that point when con- 
struction work can be started. It is stated that practically all of 
the stock of this company is held in Germany and that it is entirely 
separate from the hydroelectric project that is said to be under 
consideration by the Canadian syndicate that is headed by William 
Mackenzie, of Toronto. The latter contemplate also using the 
water of the Balsas River to generate electric power. The plant of 
the Balsas River & Irrigation Company will have a minimum ca- 
pacity of 40,000 horsepower. The proposed works involve the con- 
struction of a large dam across the Balsas River, and when it is 
desired to enlarge the capacity of the plant other dams will be 
built. Representatives of the company have made a canvass of 
the territory within a radius of sixty-five miles of the site of the 
proposed plant and an estimate is made that the mining companies, 
towns and industrial concerns generally within that radius will 
use not less than 28,000 horsepower from the proposed plant. By 
extending the transmission lines to the 100 to 150-mile radius a 
market will be found for the whole 40,000 horsepower or more, it is 
claimed. Even the City of Mexico, Pueblo and other large cities 
are within rauge of the proposed transmission system of the com- 
pany. A. B. Adams, Inc., of the City of Mexico, conceived the big 
project and is said to have been largely instrumental in interesting 
German capital in its feasibility from an investment standpoint. 


EASTERN CANADA. 
(Special Correspondence.) 


OTTAWA, CAN., JUNE 1.—Plans for the construction of an im- 
mense dam, at the foot of the Coteau Rapids, in the St. Lawrence 
River, are now under consideration by a special commission of gov- 
ernment engineers. The Canadian Light & Power Company of 
Montreal is promoting the big development scheme. 

Another addition to the list of power companies in Ontario 
has been announced in the official gazette of the province. This 
is the incorporation of the Eastern Power Company with a capital 
of $500,000. The company will construct a power plant on the 
Trent River, and will probably be a subsidiary company of the 
Electrical Power Company which already has a string of power 
plants on the river. 

The Calgary Power Company. of which Montreal capitalists 
are the controlling interests, has just issued its first annual report. 
Construction work is about completed, and power will shortly be 
delivered at Exshaw and Calgary. The company intends issuing 
a further $350,000 of bonds, to be expended in creating storage 
reservoirs, a railway spur, etc. The property account is valued at 

2,798,926. 

: Hon. Adam Beck, chairman of the Ontario Hydro-Electric 
Commission, speaking on the question of cheap power, stated that 
the contract which the Commission has made with the New York 
& Ontario Power Company. was at a lower rate than for Niagara 
Power. Owing to the fact that the Ontario Government could not 
build apparatus outside of the province, it Was necessary to have 
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the company at Waddington, N. Y., reduce the power to the re. 
quired voltage. The company’s figure for a minimum of 2,000 
horsepower is $13.00 while for 10,000 horsepower it is $11.00. , 

The balance sheet of the Electrical Development Company, 
for the year ending December 31, 1910, is interesting in view of the 
reports of a merger. The company has invested $12,630,000 in its 
plant, and $3,590,000 in its transmission lines between Niagara 
Falls and Toronto. It is pointed out that expensive underground 
work has been completed for eleven units, and above ground 
work for practically seven units, whilst only four units are deliver- 
ing power and earning hond interest. It is said that three more 
units can be installed at an expenditure of $600,000. To deliver 
50,000 horsepower has cost $10,000,000; to deliver 40,000 addi- 
tional horsepower would cost only $600,000. 

It is now announced that the plans of the Hydro-Electric 
Commission for carrying its cheap power project into central Otta- 
wa Valley are fairly well matured. One proposition is to acquire 
control of the Chats Falls, on the Ottawa River, thirty miles from 
this city. A power plant is to be constructed there, and trans- 
mission lines are to be run to Ottawa and to several leading in- 
dustrial towns of the Ottawa Valley. The Falls are owned by 
Wiliam Harty, M. P. 

The incorporation of the National Hydroelectric Company, of 
Montreal, with a capital of $1,000,000, makes one more electrical 
company which will seek a market in Montreal. Henry Miles 
is the president of the new corporation and Louis Gosselin is 
the secretary. The Carillon Falls, on the Ottawa River, thirty- 
five miles from Montreal, will be the source of the power. The 
surveyors for the Georgian Bay Canal considered that 148,000 
horsepower could be developed at this point. At present about 
33,000 horsepower will be developed. : 

The incorporation by a number of Montreal capitalists of the 
Prince Rupert Hydroelectric Company, with an authorized capita? 
of $5,000,000, and a bond issue of $3,000,000, introduces a new in- 
dustry on the Pacific Coast. It is figured out by the promoters 
that within a year, Prince Rupert, the new terminus of the Grand 
Trunk Pacific railway on the Pacific Coast, will have a population 
of 12,000, and that it will thereafter grow rapidly into a big city.. It 
is claimed that within a few years such a plant as that now 
in course of construction will pay handsome dividends. It is es- 
timated that the water powers, which are located about forty-two 
miles from Prince Rupert, are capable of developing at least 30,- 
000 horsepower of electrical energy. It is expected that the stock 
of the new concern will be taken up immediately, the principal 
portion of it going into the Canadian group of capitalists who have 
been identified with electrical developments in Mexico. 


IMPORTANT DEVELOPMENT. a 


(Special Correspondence.) 


HYDROELECTRIC POWER FOR AUSTIN, TEX.—After an 
agitation covering a period of several months and in response to 
a public invitation on the part of the City Council of Austin, Tex., 
two propositions were formally submitted to that body June 1 for 
the reconstruction of the large dam across the Colorado River near 
Austin and the installation of a hydroelectric plant. The propo- 
sitions were taken under consideration by the Council and a citi- 
zens’ advisory committee and whichever one is deemed best will 
be submitted to a vote of the people of Austin. A decision as to 
the propositions will not be rendered until about June 15, it is 
stated. One of the pending propositions was made by the J. F. 
Cogan Company of New York and the other by the Hydraulic 
Properties Company of New York. The J. F. Cogan Company 
offers to build a hollow concrete dam sixty feet above low water, 
utilizing the part of the old dam that remains intact. It agrees 
to install four 1,000-horsepower alternating or direct-current gen- 
erators; four 1,000-horsepower turbines; to construct a 10,000,000- 
gallon reservoir near the site of the dam and install two 60,000,000- 
gallon-a-day centrifugal pumps to keep the reservoir filled. The 
company reserves the right to use all the salvage left from the 
old plant. It guarantees a minimum of 1,000 horsepower of elec- 
trical energy, all power generated to belong to the city. It agrees 
to operate the plant for a period’ of twenty years and guarantees 
to repair all damages that may occur from time to time. It agrees 
to begin work within thirty days after the granting of the fran- 
chise and to have the dam and hydroelectric plant’ finished and in 
operation within two years. The cost of the works is to be $1,- 
250,000. 

The Hydraulic Properties Company, through its president, Wil- 
liam D. Johnson, of Hartford, Conn., proposes to build a dam of hol- 
low-concrete construction, to be not less than sixty-five feet high. 
It will begin work within sixty days from the granting of the fran- 
chise and finish the dam within two years. The company agrees to 
operate the plant for a term of twenty-six vears and to indemnify 
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the city for all loss by leakage, etc., unless caused by earthquake. 
In case of breakage of the dam the city is to be absolved from 
further payments. The company agrees to install three turbines, 
aggregating not less than 6,400 horsepower, and electrical gener- 
ators aggregating 6,000 horsepower; to construct a reservoir of 
10,000,000 gallons capacity and equip with two pumps of 6,000,000 
gallons daily capacity, and to maintain a constant supply of not 
less than 5,000,000 gallons in the reservoir. It guarantees to have 
expended $25,000 within seven months and that the work shall be 
continuous. It will furnish 450,000 kilowatt-hours of energy monthly 
to the city without cost; all above that to be the property of the 
company, but it is stipulated that it shall not dispose of it outside 
of Austin. The works under this proposition are to cost $1,- 
400,000. D. 


a COMMISSION NEWS FROM NEW YORK. 
\ (Special Correspondence. ) 


John T. Carlisle, who was commissioned by Governor Dix to 
investigate the work of the Public Service Commission of the 
First District, has reported favorably on it in every way. He 
further condemned the proposal for the consolidation of the two 
Public Service Commissions and also the suggestion for the re- 
establishment of a Rapid Transit Commission appointed by the 
municipal authorities. His report expressed the opinion that pub- 
dic officials should determine the routes of new subways without 
‘consulting the companies that would presumably operate them, 
cand that thereby the delays caused by the present system would 
‘be largely avoided. Mr. Carlisle begins his report by pointing out 
that he publicly invited all persons having any grievance against 
the Public Service Commission in New York City to appear at a 
hearing in the Engineering Societies Building on April 4. No 
one responded. Then he entered on a personal examination of 
the Commission, examining employes under oath and conferring 
with practically all the operating officials of the public service 
corporations of the city and all persons or associations who wrote 
to him. It was Mr. Carlisle’s opinion that full credit should be 
given to the Commission for the great works that have been un- 
dertaken or in progress in the city more or less under its super- 
vision since July 1, 1907, all of which he believes relieve in some 
degree the conditions now existing. 

Accident statistics for the month of March, 1911, as compiled 
by the Public Service Commission for the First District show that 
the total number of accidents on street and electric railroads within 
the Greater City increased from 4,292 in March, 1910, to 4,574 in 
March, 1911, an increase of about 6.5 per cent. 

While the number killed shows an increase of five over last 
year, being seventeen for March of this year and twelve for March 
fast year, the total number of serious accidents fell off from 174 
in March of last year to 134 in March of this year. The number 
of passengers injured also shows a decrease from 1,965 in March 
last year to 1,840 in March of this year. 

The revenue car miles increased from 24,697,510 in March of 
last year to 26,191,000 in March of this year, an increase of a little 
more than six per cent. The total number of revenue passengers 
carried increased from 131,760,785 in March of last year to 135,- 
040,000 in March of this year, an increase of about 2.5 per cent. 

The Syracuse Lighting Company has been authorized to exer- 
cise rights and privileges under franchises granted by the town 
of Manlius, Onondaga County, and has been granted permission to 
construct an electric transmission line in that town. The Commis- 
sion has also authorized the Marion Power Company to issue six- 
percent bonds to the amount of $9,500, the bonds to be sold at not 
less than par and the proceeds used for the construction of a plant 
of the company in Marion, Wayne County. 

The Public Service Commission, Second District, has approved 
of the sale, transfer and assignment to the Federal Telephone & 
Telegraph Company of the franehises held by the Warner Telephone 
Company, Penn Yan Telephone Company, Wayland Independent 
Telephone Company, Clifton Springs Telephone Company, Livings- 
ton County Telephone Gompany, Salamanca Telephone & Telegraph 
Company, which companies operate in the villages of Gowanda, 
Lima, Dansville, Livonia, Geneseo, Honeoye Falls, Penn Yan and 
Wayland. 

The Public Service Commission, Second District, has granted 
authority to the Long Island Lighting Company, recently organized 
for the purpose of taking Over several companies on Long Island, 
to íssue a first mortgage upon all its property and franchises, con- 
ditioned to secure the payment of its five-per-cent bonds pavable 
twenty-five years from date to the aggregate amount of $6,000,000. 
The Company is authorized to issue its capital stock to the amount 
of $300,000 at not less than the par value thereof. The Company is 
also authorized to issue bonds upon the security of *s mortgage to 
the aggregate amount of $295,000. The proceeds of the stock and 
bonds are to be used for the purchase of the capital stock and 
outstanding bonds of the Northport Electric Light Company, Amity- 
ville Electric Light Company, Sayville Electric Company, Islip 
Electric Light Company, for new construction from Northport to 
‘Commack, Commack to Islip. Islip to Sayville, and Islip to Babylon, 
for a low-tension line from Brentwood to Central Islip and Sayville 
to Ronkonkoma, and also for general improvements in apparatus 
and overhead construction throughout the entire territory which it 
covers. The company is also authorized to commence construction 
of the new transmission lines and other parts of its system. 
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INTERSTATE COMMERCE COMMISSION NEWS. 
(Special Correspondence.) 


The Interstate Commerce Commission has decided that as be 
tween subscribers to a telephone service who are similarly situated, 
nothing but a difference in the service rendered or facilities fur- 
nished can justify the differences in the charges exacted. That 
the fact that a few subscribers connected with a new exchange 
were previously connected with another exchange which was aban 
doned by a telephone company from motives of economy in mar- 
agement and efficiency of service is not such a dissimilarity of cir- 
cumstances and conditions as to warrant the exaction of the cur. 
rent charges from a new subscriber while for the same service and 
facilities the old subscribers continue to pay the lower charges 
formerly exacted at the old exchange. It was also decided that 
the contracts between the old subscribers and the defendant com- 
pany, even though valid when made, can not, after Congress has 
undertaken to regulate the rates and practices of telephone com- 
panies, be accepted as now justifying different charges as between 
different subscribers similarly situated, such undue discriminations 
being forbidden by the Act. 

The Interstate Commerce Commission has rendered a decision 
requiring steam railroads to accept traffic from electric roads and 


this is considered as being an important recognition of the electric 


ally operated lines and will be of special significance in many sec 
tions of the country where territory heretofore monopolized by 
steam railroads as far as freight traffic is concerned will now be 
utilized for freight as well. The status of the electric road was 
one point of contention in the discussion of the amendment to the 
Interstate Commerce law before Congress, and the principle which 
the Commission has thus set forth was urged at that time as 
essential to the full utilization of electrically operated franchises as 
feeders and distributors for the steam railroad systems. F. 


LIGHTING AND POWER. 
(Special Correspondence.) 


BELTON, MO.—This city has voted to construct its own elec- 
tric light system. P. 

CLAYTON, WIS.—The Clayton Electric Company has been 
incorporated with a capital stock of $2,000. P. 

MANKATO, MINN.—The Consumers Power Company will in- 
stall five cluster column lights on Front Street. C. 

BONAPARTE, IOWA.—J. A. Johnson and others are planning 
the establishment of an electric light plant here. P. 

BLANCHARD, IOWA.—Frank Walkinshaw is planning the in- 
stallation of an electric light plant. C. 

FRANKLIN, NEB.—This city has disposed of its electric light 
bonds and will begin work soon on the new plant. 

MT. VERNON, IND.—The City Council has decided to saa 
an ornamental cluster-lighting system in Vincennes. 

ODELL, NEB.—The Missouri Valley Electric Company i 
been incorporated with a capital stock of $150,000. P. 

AIPKIN, MINN.—M. D. Stoner, in charge of the electric light 
system, is considering the furnishing of power to Aitkin. C. 

FAYETTEVILLE, ARK.—The Fayetteville Electric Light & 
Power Company will enlarge its plant, at a cost of $20,000. P. 

BUTTE, MONT.—The Council has authorized the extension of 
the eurb cluster lighting system at an estimated cost of $12,000. C. 

SPOONER, WIS.—The Power Engineering Company, Minneap- 
olis, has the contract for improvements to the local electric ae 
plant. 

TACOMA, WASH.—The Municipal Commission will extend the 
electric light service to the Narrows, at a cost of from $2,500 to 
$3,000. C. 

LULING, TEX.—The Luling Electric Light & Power Company, 
of Luling, Texas, will enlarge and otherwise improve its pan 
here. 

NEVADA, IOWA.—The Nevada Electric Company is planning 
to run electric lighting wires to Roland, McCallsburg and oe 
Iowa. 

ARCADIA, WIS.—Plans by Vaughn & Meyer, engineers, for 
the proposed electric light plant have been approved by the village 
board. C. 

NEWTON, IOWA.—The Council has decided to build a new 
municipal electric light plant to replace the one which was burned 
recently. C. 

NEW IBERIA, LA.—The Southwestern Traction & Power 
Company, of New Orleans, will erect a power station and car 
house here. P. 

BISHOP, TEX.—The local electric light plant, owned by F. Z. 
Bishop, will be enlarged. Mr. Bishop also contemplates installing 
an ice plant. D. 

EDGEFIELD, S. C.—At a recent election it was voted to es- 
tablish a municipal lighting plant, and bonds hay been issued to 
the extent of $15,000. 

LENA, ILL.—The Lena Electric Light & Power Company is 
improving its plant, and installing machinery which will practically 
double its generating capacity. 
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PORTLAND, ORE.—The Mount Hood Railway & Power Com- 
pany will build a line to South Mount Tabor and furnish that lo- 
cality with current for lighting. 

DALLAS CENTER, IOWA.—It has been voted to grant a fran- 
chise for the installation of a lighting system to Adel Mill Com- 
pany, to be operated by November. C. 

EXCELSIOR, MINN.—A franchise has been granted to the 
Belle Plaine Electric Light & Power Company, and an electric light 
plant will be built at a cost of $12,000. C. 

CAMDEN, S. C.—A committee representing the Chamber of 
Commerce appeared recently before the City Council urging the 
installation of a municipally operated plant. 

COHOES, N. Y.—Work has been started on the erection of a 
new power electric house for the Harmony Mills. The power plant 
will be located west of the company’s office. 

RIVERSIDE, CAL.—The Pacific Light & Power Corporation, 
through its district manager, C. M. Grow, has been awarded a fran- 
chise for an electric distributing system in this city. A. 

HONDO, TEX.—The Hondo Light, Power & Ice Company has 
been formed at Hondo, Tex., with a capital stock of $24,000. The 
incorporators are J. H. Horn, "Louis Schlentz and Jacob Fohn. D. 

MENASHA, WIS.—It is probable that the Northern Hydro- 
Electric Company, of High Falls, Wis., will be awarded the con- 
tract to operate the lighting plant which is to be installed by the 
city. 
BARABOO, WIS.—The gas and electric plants of the Baraboo 
Lighting Company were sold at auction to the bond holders of the 
company for $60,000. It is probable that day service will be es- 


tablished. 

ADAMS CENTER, N. Y.—The Chaumont Electric Light Com- 
pany has been incorporated with a capital of $8,000 by Edger H. 
Merriman, of Adams Center, and Charles N. Arnold and George 
Diefendorf, of Chaumont. . 

IMPERIAL, CAL.—The Board of Trustees of this city has pub- 
lished its intention to contract for electric current for lighting the 
streets and for house lighting in this city, as well as for poles, 
wire, lamps and other appliances. A. 

CENTRALIA, WASH.—The Centralia Electric Light & Trac- 
tion Company was incorporated with a capital of $500,000. The 
incorporators are: N. W. Mills, Daniel Salzer, Walter Copping, 
G. W. Much and W. B. Richards. 

NANTY GLO, PA.—r. Stanton Davis and Walter Jones have 
secured the controlling interest in the Jackson Light Company, 
which operates here. Officers of the company are: T. P. Burns, 
president, and Walter Jones, secretary. 

DECATUR, ALA.—This city is considering the construction of 
a municipal light plant and has plans submitted calling for an 
expenditure of $40.000. The plans and estimates were made by the 
J. B. McCreary Company, of Atlanta, Ga. 

- BRAINERD, MINN.—The Northwestern Electric Equipment 
Company was awarded the contract to furnish equipment for elec- 
tric street lighting in Brainerd. The water and light board award- 
ed the contract on the company’s bid of $3,080. 

FRESNO, CAL.—A power plant is being considered for the 
group of county buildings here. This group includes the court 
house, hospital, orphanage, and almshouse. An estimate of cost 
has already been made by Fairbanks, Morse & Company. 

FRANCIS, TEX.—The Francis Light & Power Company has 
been formed here with a capital stock of $10,000. The incorpora- 
tors are A. L. Mullwergen and W. J. Donathan, of Poteau, and W. 
P. Chism, Albert Goetter and W. L. Shaffer, of Francis. D. 


ELKO, NEV.—The Merchants’ Light & Power Company has 
been incorporated with a capital of $500,000 by M. S. Browning, 
A. L. Brewer, J. S. Lewis and others. The company was recently 
awarded a contract for furnishing Ogden City with light. 

STONE HARBOR, PA.—This village will have an electric light 
plant installed before the end of June and will supply lights to the 
cottages here. The Stone Harbor Electric Light & Power Com- 
pany which was reeently incorporated is earrying on the work. 


HAMPTON, VA.—Contracts for lighting the streets of Hamp- 

ton have been awarded to the Newport News & Old Point Railway 
& Electric Company and the Hampton, Phoebus & Fort Monroe 
Gas Corporation. Business is to be divided between the two com- 
panies. 
SAN FRANCISCO, CAL.—Architect Willis Polk of this city is 
preparing plans for a reinforced concrete power station to be 
erected for the San Francisco Gas & Electric Company on Bush 
Street near Larkin, at a cost of $15,000. The building will be used 
as a substation. A. 

PEORIA, ILL.—The Peoria Gas & Electric Company has been 
awarded a franchise in Washington, I., and is building a new pole 
line in that city. The old plant in the city of Washington burned 
down and will not be built up again, as the Peoria Company will 
transmit power from the plant here at 4,000 volts. V. 

TUCSON, ARIZ.—The Great Western Power Company has be- 
gun the preliminary work towards the installation of a large hy- 
droelectric plant near here. A road is now being constructed to 
the site of the proposed dam. The latter structure will be 360 
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feet high and will form a storage reservoir for an enormous sup- 
ply of water for operating the hydroelectric plant. D. 

GREAT FALLS, MONT.—The Great Falls Townsite & Power 
Company will expend $4,000,000 for the development of the Rain- 
bow Falls power site; $4,000,000 in the construction of a power 
plant at the Great Falls of the Missouri and $7,000,000 in the elec- 
trification of 120 miles of road to be built to Lewiston. 


MOSS BEACH, CAL.—The Half Moon Bay Light & Power 
Company has been incorporated here with a capital stock of $25,- 
000, of which $12,500 has been subscribed by J. J. Gomes, M. Codivo, 
Ben Cunha, J. Fernandez and F. N. Staley. The company will sup- 
ply light to various towns about and near Half Moon Bay. A. 

NEVADA, IOWA.—Officials of the Nevada Electric Company 
are negotiating with local business men regarding the running of 
a line from the plant here to McCallsburg and thence east and 
west to Zearing and Roland and supplying electricity for light and 
power for those places. 

HAZLETON, IND.—The Consolidated Light & Power Company 
has filed articles of incorporation. The initial capital stock is 
$15,000. The object and purposes of this corporation are to supply 
the towns of Hazleton and Patoka and the surrounding communi- 
ties with electric light and power. Ethelbert Curtner, Jesse D. 
Doty and James F. Breithaupt are directors. 8. 

VULCAN, MICH.—Wisconsin and upper Michigan capitalists 
have organized the Peninsula Power Company and will shortly un- 
dertake to harness the Twin Falls of the Menominee River a few 
miles distant from Iron Mountain. The improvements contemplate 
the expenditure of several hundred thousand dollars. The falls 
will develop, it is estimated, between 6,000 and 8,000 horsepower. 

BODIE, CAL.—The plant of the Pacific Hydro-Electric Power 
Company at Mono Lake has been completely restored and power 
is again being furnished. cities of southern Nevada. This plant 
was destroyed last March by snowslides, which tore away the 
power plant and lines. The plant supplies power and light to 
Bodie, Lucky Boy, Aurora, Rawhide, Fairview and other camps 


in Nevada. 

VANCOUVER, WASH.—The Washington Engineering & Se- 
curities Company has been incorporated here with an authorized 
capital stock of $3,500,000. The company is understood to be un- 
der the same control as the Pacific Light & Power Company and 
the Electric Bond & Share Company of New York. It is author- 
ized to engage in the distribution of light and power and to oper- 

A. 


ate electric transportation lines. 

MUNCIE, IND.—The Muncie Electric Light Company has filed 
notice of the merger of its electric interests in Muncie, Hartford 
City, Dunkirk, Redkey and Eaton and announces that the name of 
the corporation will continue to be the Muncie Electric Light Com- 
pany. The capital stock is given as $1,000,000, and the following are 
named as directors: H. L. Finley, F. P. Hunter, M. B. Smythe, F. 
W. Drager, A. H. Melton, W. J. Jeffers and F. B. Kiel. 

NEW CASPLE, PA.—The controlling interest in the Mahoning 
and Shenango Railway & Light Company, operating the traetion 
and light companies of the Mahoning and Shenango Valleys in 
Pennsylvania and Ohio, including street railway lines in Warren, 
Youngstown, Niles, New Castle, Sharon, South Sharon and other 
places in the territory referred to, has been bought by Harrison 
Williams, representing the General Electric Company. The ma- 
jority stock, owned by Myron T. Herrick and James Parmlee of 
Cleveland, and a few others, has been secured by the new owners. 


DAYTON, O.—There is a promise of some important litigation 
involving the franchise of the Dayton Citizens’ Electric Company. 
The franchise was granted May 4, 1906, and a $100,000 bond filed 
guaranteeing that the company would not merge with any other 
company for five years. The time expired a short time ago and 
the company has since merged with the Dayton Lighting Company 
and the Hills & Dales Electric Railroad Company, forming a $20,- 
000,000 concern. The city solicitor asserts that the merger was 
effected before the time limit had expired, and that he will bring 
suit on the bond, and also to forfeit the franchise of the Dayton 


Citizens Hlectric Company. H. 
MEDFORD, ORE.—The Siskiyou Light & Power Company has 
completed its surveys for a power line between its power plant at 
Fall Creek and this city, and will at once begin the work of clear- 
ing a seventy-five-foot right of way. The line will be twenty-three 
miles long, suspended on wooden towers, ten towers to the mile. 
It will be fitted to carry 60,000 volts. The first cost will be $50,000, 
with incidental expenses of $25,000 more. When completed, the 
line will tie into five different plants operated by subsidiary com- 
panies. 
FRESNO, CAL.—Manager A. G. Wishon of the San Joaquin 
Light & Power Company states that the company will extend its 
transmission lines from Madera to Los Banos, Gustine, Dos Palos, 
Mendota and Firebaugh on the west side of the San Joaquin River, 
work to begin about July 1. The company now has under construc- 
tion the following: A line from a point near Clovis to Bakersfield; 
from Merced to LeGrand and Planada; from Corcoran to Angeoal, 
Salida and Stohl; and from Corcoran to Bena Vista. Substations 
are under construction at copper mines near Clovis, Caruthers and 
Henrietta, and a temporary power plant is being put in on the Tule 
River to furnish power for the construction of three and ee 


miles of tunnel work. 
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ELECTRIC RAILWAYS. = >>. 
a (Special Correspondence.) 
' HASTINGS, MINN.—The Interurban Construction Company has 


been organized to build an electric railway to Rochester. C. 
BERKELEY, CAL.—The Oakland Traction Company will start 
at once on double-tracking of its Northbrae line. A. 


MARSHALL, TEX.—The new extension of the Marshall Trac- 
tion Company has been opened up, and regular service commenced. 
BILLINGS, MONT.—A franchise has been granted to the Bill- 
ings Traction Company for the construction of an electric rail- 
way. 7s l C. 

" MINNEAPOLIS, MINN.—The Electric Short Line has decided 
to operate its lines to Medicine Lake by electricity instead of 
C. 


gasoline. 

HOPEVILLE, IOWA.—The construction of an interurban road 
to Osceola is projected by the Osceola & Southwestern Railway 
Company. l C. 

NORTH YAKIMA, WASH.—The Yakima Valley Transportation 
Company has begun work on its suburban line from this city to 

A. ; 


Moxee. City. - AL 

RED WING, MINN.—An ordinance has been drawn granting 

a franchise to the St. Paul Promotion Railway Company to coh- 
C 


struct an..electric railway. ; 
SIOUX FALLS, S. D.—The Sioux Falls & Southern Minnesota 
Traction Company has been incorporated to build an electric line 
from Sioux Falls to Albert Lea. C. 
MODESTO, CAL.—Material has arrived for the Tidewater & 
Southern Railroad Company, which is building an electric line 
from Stockton to Merced, passing through this city. A. 
CHIPPEWA FALLS, .WwtS.—The Twin City Rapid Transit Com- 
pany is purchasing flowage rights at Eagle Rapids, eight miles 
from here, with a view to developing 20,000 horsepower. C. 
FAYETTEVILLE, N. C.—Following a contest before the town 
council permission has been granted the Fayetteville Traction & 
Power Company to extend its lines through Haymount along Hay 
L. 


Street.. 
= LADOGA, IND.—Meetings are being held to further a plan to 
build an electric road from this city to Macey to connect with 
the Ben Hur road. The farmers along the line are very anxious 


for the road. - ; 
‘MODESTO, ILL.—A contract has been awarded to construct 
an interurban road between Quincy and Pittsfield. The promotors 
state that the line will be continued through Modesto to Virden 
and on to Taylorville. 
FT. WAYNE. IND.—The Ft. Wayne & Northern Indiana Trac- 
tion Company has taken over the Wabash-Warsaw property rights 
for a line projected by J. A. Barry. The purchasers decline to 
state how soon work will begin on the projected road. Ss. 
SAN FRANCISCO, CAL.—The Petaluma & Santa Rosa Railway 
is arranging to build an extension of its lines from Petaluma south- 
ward to the San Francisco Bay, with its termina] at McNears 
Point. The extension will be twenty-five miles in length. A. 


EMPORIA, KANS.—The plant of the Emporia Street Railway 
& Light Company has been mortgaged for $250,000 to a Cleveland, 
O., bank. The company, with the money received, will build about 
four miles of new track and will also make other improvements. 


ANAHEIM, CAL.—The Pacific Electric Company, of Los An- 
geles, will build an extension to Fullerton and Placentia, and will 
connect with the Riverside line at Olinda. South from Anaheim a 
line will be built to connect with the Santa Ana-Los Angeles 


line. A. 
HOUSTON, TEX.—Announcement has been made that the 


work of closing the gaps on the Galveston-Houston interurban be- 
tween Houston and Harrisburg, and near Galveston will soon be 
completed. This will give an uninterrupted stretch of line between 


Galveston and Houston. 
STOCKTON, CAL.—The Joaquin Delta Railway Company has 
been incorporated with a capital stock of $500,000, of which $40,000 
has been subscribed by E. W. and L. H. Woods, Frank West and 
E. L. Wilhoit of this city, and W. P. Plumer, I. L. Borden and M. 
E. Cerf, of San Francisco. A. 
FT. WAYNE, IND.—It is reported that the ultimate object of 
the recently reorganized Ft. Wayne and Northern Indiana Traction 
Company is to parallel the Wabash Railroad from Ft. Wayne to 
St. Louis and thence north to Toledo. Nearly half of the distance 
ig already built and the lines in operation. S. 
INDIANAPOLIS, IND.—The Indianapolis, Nashville & Southern 
Indiana Traction Company is asking the Commissioners of Marion 
County for a right of way to build a traction line through the 
county. John A. Johnson, president of the company, says that 
work of constructing the road from Indianapolis to French Lick 
will soon begin. l S. 
FREMONT, O.—If present plans are carried out this city will 
goon have a combination steam and electric railway station. Ne- 
gotiations are under way by the Lake Shore Electric, the Fostoria 
& Fremont Electric, and the Wheeling & Lake Erie for the build- 


ing of a station at the corner of Front and State Streets in the 
H. 


heart of the city. 
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: SPRINGFIELD, O.—It is estimated that it will cost the Ohio 
Electric Railway Company from $200,000 to $300,000 to complete 
its air line between this city and Dayton. Work is now well under 
way. A number of bad curves are being eliminated, and expensive 
bridges being built. Several gangs of workmen are now engaged 
in making the improvements. H 


CHARLOTTE, N. C.—Paul Chatham for the Charlotte Rapid 
Transit Company, has awarded the contract for the construction 
of the line of the company from the present terminus of the 
Elizabeth line to the Mecklenburg County Club to W. J. Oliver 
& Company, of Knoxville, Tenn. The cost of the work will amount 
to between $35,000 and $45,000. 

CHARLOTTE, N. C.—W. J. Oliver & Company, of Knoxville, 
Tenn., has been awarded the contract for the construction of sub- 
urban lines in this vicinity by the Charlotte Rapid Transit Company. 
The contract embraces grading, subway bridges and track laying, 
and calls for ‘the operation of the system by August 15. Storage 
battery cars will be used on the line. I. 

SHERMAN, TEX.—John C. Wall, mayor of Sherman, and oth- 
ers are promoting the construction of an interurban electric rail- 
way between this city and Paris, Tex., sixty-five miles. The route 
of the proposed road is via Bonham, Honery Grove and a number of 
smaller towns. Good progress is being made in the preliminary 
arrangements looking to the early construction of the line. D. 

PITTSBURG, PA.—A mortgage for $700,000 given to the Guar- 
antee Title & Trust Company of Pittsburg to cover a bond issue of 
a like amount by the Allegheny & Northwestern Street Railway 
Company has been filed. Proceeds of the bond sale will be em- 
ployed in the construction of a new line twenty-one miles in 
length connecting with street railways at Evans City, Mars, Cul- 


_merville and Harmarville. .. a 


WAXAHACHIE, TEX.—The Commercial Club of Waxahachie 
has signed a contract with the Stone & Webster Engineering Cor- 
poration of Boston, Mass., for the construction of an interurban elec- 
tric railway between Dallas and this city. According to the terms 
of the contract active work is to begin on the line within sixty days. 
The route from Oak Cliff, a suburb of Dallas, via Lancaster has 
been designated as far south as Sterett. Two surveys have been 
made from Sterett to Waxahachie. D. 
OAXACA, MEX.—S. P. Lewison, of San Francisco, who has 
been investigating the situation here, with the view of constructing 
an extensive system of electric railway, including lines to sub- 
urban towns, is preparing to make. application to the Government 
for a concession for the proposed enterprise. He has deferred 
making application on account of the unsettled political conditions, 
but with the assurance of peace being permanently restored he 
will now proceed to carry out his plans. D. 
MONTGOMERY, ALA.—The work of laying the tracks of th 
Alabama Traction Company has been discontinued for a short 
period owing to some delay in securing certain franchise rights 
from the Board of City Commissioners. The new company has 
completed its tracks on Lee Street from the Union Depot to Mont- 
gomery Street, and the announcement is made by C. G. Aber 
crombie, president of the company, that the other construction 
work will be completed as early as possible. I. 


INDIANAPOLIS, IND.—The total assessment of interurban 
companies operating in Indiana amounted to an increase of $1,190,- 
585 over that of 1910. according to the state tax board, which has 
just completed its first session. In a few instances the rate per 
mile was slightly decreased. The total valuation of all interurban 
trackage, rolling stock and improvements on right of way amount 
to $23,566,823, as against $22,376,238 for last year. The total value 
of all rolling stock operated on all roads was $1,812,806. S. 


NEW IBERIA, LA.—The Southwestern Traction & Power Com- 
pany of New Orleans, which is arranging to construct an interur- 
ban electric railway between New Iberia and Jeanerette, La., has 
been granted a twenty-five-year franchise for the use of the streets 
of New Iberia for its proposed railway system, and an election 
has been ordered for July 3 by the City Council to vote $45,000 to 
be raised by taxation in aid of the project. The same company has 
applied to the City Council of Jeanerette for a similar fran- 


chise. . 

WACO. TEX.—Authoritative announcement is made of the sale 
of the properties of the Citizens Street Railway Company and the 
Waco Gas & Electric Company to the Southern Traction Company 
of Dallas. Steps have been taken by the Southern Traction Com- 
pany to construct an interurban electric railway between Dallas 
and Waco. The survey is now being made via Waxahachie and 
Hillsboro. The holdings of the two acquired companies in this city 
will be merged. The plans also involve the construction of a 
bridge across the Brazos River and the building of street oe 


, 


lines in East Waco. 
l 


MACON, GA.—Plans for the construction of an interurban “aN 


ley line from Macon to Atlanta are about to be consummated. 

a meeting in this city between Sir Arthur B. Elliott, of London. 
England, W. C. Kenyon, of Chicago, and W. Jordan Massee, presl- 
dent of the Central Georgia Power Company, the details of the 


proposed ronte were discussed, as well as other features in refer- 


ence to the preliminary work. It is believed that the actual work 
will be started in the near future. The distance between Macon 
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and Atlanta is more than 100 miles, and the line when completed 
will probably be one of the best in the country. I. 

NASHVILLE, TENN.—It has been authoritatively stated that 
the Nashville Street Railway & Light Company will not become a 
part of the syndicate that is reported to have been formed for the 
purpose of taking over and controlling various street railway inter- 
ests in the South. The merger is reported to be a gigantic con- 


cern, having a capitalization of about $60,000,000, with headquarters 
It is stated that John J. Gannon, president of the 


in New Orleans. 

Hibernia Bank & Trust Company, and of the D. H. Holmes Dry 
Goods Company, and vice-president of the New Orleans Street Rail- 
way & Light Company, will be the president of the syndicate. It is 
further stated that the merger will embrace street railway com- 
panies of Memphis, Little Rock, Birmingham, Chattanooga and 
Knoxville. While it was at first reported that the Nashville Street 
Railway & Light Company would become a part of this merger, it 
has been since learned that the local company will remain ae 


owned and controlled by local capital. 


TELEPHONE AND TELEGRAPH. 
l (Special Correspondence. ) 
OVANDO, MONT.—The construction of a telephone line down 
C. 


the Blackfoot is projected. 
DULUTH, MINN.—The Zenith Telephone Company is about 


to erect a three-story exchange building. 
FRANCES, WASH.—The Willapa Harbor Telephone Company 
C 


is considering the installation of an exchange. . 
CROSBY, MINN.—A franchise has been granted to the Aitkin- 

Deerwood Telephone Company to install a plant. C. 
ph 


ABERDEEN, WASH.—The Pacific Telephone & Telegra 
Company ħas commenced the construction of its building. C 
McMINNVILLE, ORE.—The McMinnville Mutual Telephone As- 


sociation has been incorporated here with a capital stock of 
A 


$1,000. ; 
TACOMA, WASH.—S. A. Langwaet has applied for a fifty-year 


telephone and telegraph franchise covering the public highways of 
A 


Pierce County. ; 
HUDSON, ILL.—The Hudson Telephone Company has been in- 


corporated with a capital of $2,000 by W. P. May, Maro B. Far- 
well and Floyd May. . 

SPRING GROVE, MINN.—The Spring Grove Telephone Com- 
pany was recently incorporated with a capital of $2,500 by J. C. 
Gran, Ove Hoegh, C. J. Schansbger. 

PIKEVILLE, KY.—The Sandy Valley Telephone Company was 
recently incorporated with a capital of $10,000. The incorporators 
are W. E. Johnson, R. M. Deskins and John W. Kerr. 

NAPOLEON, O.—The Napoleon Home Telephone Company’s 
plant, including its subsidiary plants, will be sold at receiver's 
sale on June 30. The plant is valued at about $38,500. 


SOUTH BEND, IND.—The Central Union Telephone Company 


is preparing to spend $30,000 in enlarging its new exchange, opened 
About $20,000 will be used for building addi- 


a few months ago. 
tional outside cable and $10,000 will be spent in enlarging the 
S 


switchboard capacity of the exchange. > 

WILKESBARRE, PA.—Through a recent agreement with the 
Hollenbeck Telephone Company, the Bell service is extended to the 
country district on the east side of the Susquehanna River between 
Nanticoke and Berwick. This district includes Nuangola, Alberts, 
Dorrance, Slocum, Hobbie, Pond Hill, Wapwallopen, Pelterville and 
a number of other places, 

EVANSVILLE, IND.—The Evansville Independent Telephone 
Company recently filed articles of incorporation. The capital stock 
is $25,000. The object of the Company is to build, equip and oper- 
ate telephones and telephone exchanges in Vanderburg, Pasey, Gib- 
son, Pike, Dubois, Perry, Spencer and Warrick counties, Indiana. 
The incorporators are E. B. Olsage, E. Y. Lockyear, H. T. Cooper, 
M. H. Gatsch and Paul J. Fischer. l S. 

FINDLAY, O.—Farmers in this vicinity are busily engaged 
with a plan to form a new telephone company, erecting independent 
lines connecting about forty towns. The action comes in retalia- 
tion because the Ada Telephone Company, upon which they for- 
merly relied for service, recently raised the rates from $1 to $1.25 
per month. The organization has already been effected, with Chris- 
tian Hilty as president, J. W. Shilling, vice-president, Shell Deith, 
secretary, and Noah O. Blossom, treasurer. H. 

BIRMINGHAM, ALA.—W. T. Gentry, of Atlanta, president of 
the Southern Bell Telephone Company, has appeared before the 
Board of City Commissioners of the city with a view of increasing 
rates on all telephone lines except those used by residences. If 
the total increase which the Telephone Company proposes is con- 
summated, it will represent an additional sum of about $60,000 an- 
nually to the company in Birmingham. The increase will mean an ad- 
ditional douar a month on special business lines, duplex lines, lim- 
ited-message lines and duplex residence lines. In asking for the in- 
crease, Mr. Gentry informed the Commission that no changes had 
been made in the charges for twelve years, and declared that the 
company had been at such an enormous expense that there was no 

I. 


profit. 


ELECTRICAL SECURITIES. 


There has, owing to the Standard Oil decision, been a general 
increase in trade and the outlook is in every way good. In spite 
of the recent holiday there was a substantial increase in transac- 


tions in securities. ; 
The Chicago Stock Exchange announces the listing of $9,600,- 
000 additional Commonwealth Edison first fives of 1943, making 


total listed to date $26,000,000. 
The Chicago Railway’s passenger earnings for May amounted 


to $1,427,624, or eleven per cent increase. 

The gross earnings of the Massachusetts Electric Companies 
increased $86,500 during May, which is equal to a fifteen-per-cent 
increase in business over May, 1910. 

Holders of the ten-year debenture five per cent bonds of the 
General Electric Company are now at liberty to exchange them for 
stock at par. The outstanding debentures amount to $12,875,000, 
and it is expected that the entire issue will be turned in for stock, 
which is paying eight per cent annually. The present outstanding 
stock is $65,179,600, which will be increased to $78,054,600 if all the 


bonds are converted. 
Net profits of Nationa] Carbon for the first quarter of its cur- 


rent fiscal year were about thirty-three per cent less than for the 
same period a year ago. At the same time gross sales were nearly 
The shrinkage of slightly over $100,000 in net 


ten per cent larger. 
during this period is not wholly accounted for, however, by a re- 
duction in prices or higher operating costs, In part it represents 
expenditures incurred in connection with the building of a new 
$400,000 plant at Niagara Falls which is to be used to make carbon 
electrodes and which will be finished in all probability and in oper- 


ation this fall. 
President Budd, of the Metropolitan Elevated, Chicago, says 
the remainder of the year should show an increase in earnings be- 
cause traffic is improving as compared with the early months, while 
the strikes of last fall caused heavy loss. Mr. Budd expects this 
year’s earnings will nearly equal those of last year. South Side 
Elevated traffic the past few weeks has averaged more than a year 
ago. Northwestern Elevated monthly reports—the only ones is- 
sued—have shown a gain of less than one per cent this year. The 
Oak Park Elevated never publishes any kind of a statement, but 
its business as usual is supposed to represent a deficit. Chicago 
Railways and City Railway earnings since the beginning of their 
fiscal year February 1, have gained in the aggregate about ten 


per cent. 
DIVIDENDS. 
Butte Electric Light & Power Company, quarterly common div- 
idend of one and three-quarters per cent payable July 1. 
Chicago Telephone Company, quarterly dividend of two per 


cent, payable June 30. 
Massachusetts Electric Company; regular semiannual dividend 


of $2 on the preferred stock, payable July 1 to stock of record 


June 5. l 
CLOSING BID PRICES FOR ELECTRICAL SECURITIES IN THE LEADING EX- 


CHANGES AS COMPARED WITH THE PREVIOUS WEEK. 


NEW YORK. June 5. May 29. 
Allis-Chalmers COMMON oii. 6 58 hoo 526 659 Gee ES aR 914 84 
Allis-Chalmers preferred ........cccccccccccsecccsscssssccecee 32 30% 
Amalgamated Copper <oi.co¥ sss od dow 5860S 65S ARE SS 67 67 
American: Tel. & CAD y.s66 656 45-4555 OS se eae sss RSS ees BERS 8014 81 
American: Tel. & Tels cscs esci enes hd 6S sot ea hws Soe RRS 1495% 148% 
Brooklyn Rapid Transit 6446.00.00 ss ase sass Cae Re Ses Seeds 80% 79% 
General Electri oecociscrece rii ow raa EEA EE EE ESA a eek 163% 164% 
Interborough-Metropolitan COMMON ........... cee eee cece cree 19 18% 
Interborough-Metropolitan preferred ..........c cece ee ccceves §2 52 
Kings County Electric sdeics 44068 oe Ge tide s os ee Sh psn ded 129 129 
Mackay Companies (Postal Telegranh and Cables) common. 89% 8914 
Mackay Companies (Postal Telegraph and Cables) preferred 75% 75 
Manhattan Elevated ioe esi.e sh sein a eRe Glee ihe dates eee 137 136 
Metropolitan Street Rallway .......... ccc ccc cece nce e cet eeees *18 *18 
New York & New Jersey Telephone...............ccccccceee 103 103 
Pacific Tel. & Tel corses oss oh crte EEn OVERS RWS EE ees 503 50% 
U. S: Steel common Gass aces eotie de E EESE EE EE seeks 78 77 
U. S. Steel prererred so 66 oc 56 560k 6666366 VASO aE 119 119 
Western. UNION scot o655 ieee wee pales sees Cake Awa Rees 8114 821 
Westinghouse Common .asesesssssssescesoosesoessesssoosonnno 75 771% 
Westinghouse preferred ........ ccc cc cece ccc e eee cece sccenees 113 117 
*Last price quoted. 
BOSTON. June 5. May 29 
American: “Vel: € Tek bcscsoeivn ci ota be 8h aces Besse Gee ea 149% 148% 
Edison Elec. Illuminating ......... ccc ccc cece eee ence nacenes 287 
General Electric (ex-dividend) ...... ccc ccc ccc cee cece en eees 164 164 
Massachusetts Electric COMMON ....... cece eect e cece ce vceee 23% 20% 
Massachusetts Electric preferred ...........cccccevccccceccs 92 8914 
New England Telephone .........ccccsccccnccscccvcsvvcveces 14614 146 
Western Tel. & Tel. COMMON..... 0.0... ec cence cee eees 19% 19 
Western Tel. & Tel. preferred......... 0... ccc ccc reece ees 94 94 
PHILADELPHIA June 5. May 29. 
American RailWays ...ssesssessoresosossssessooosesesesoenan 44 43% 
Electric Company of America ...... ccc ccc cece ce wc cet ec ence 12 12 
Electric Storage Battery Common ........ ccc ccc cee c cece eaee 5414 53 
Flectric Storage Battery preferred ...... 0... ccc cece ce ees 5414 53 
Philadelpnia: Electri ses seisis odio cote eas i rei e a weeds 1614 16% 
Philadelphia. Rapid Transit 0. 0<55 cen coc esivndee cece ce dea ass 15 17 
Philadelphia Traction .. E A E ee ee eee EEE E E E i 83 
Enion Traction. sensreere cee sae bes Ee Danaa ee eee a e 46 47 
CHICAGO. June 5 Ma 
A E gt et, ld E E a 


Chicago Railways, Series 1 

Chicago Railwats, Series 2s ee5-5 or be Ss wee eRe eed bee A 21% 
Chicago Subway 256. csccucewad eon Jee ou Sie ke ae tee ewe Meese 4 
Chicago Telephone 123 121 
Commonwealth Edison .. 8 129 
Metropolitan Elevated common ‘ 
Metropolitan Elevated preferred 
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PERSONAL MENTION. 


EDGAR S. HURLEY, formerly in the San Francisco Department 
of Electricity, has been appointed chief electrician for the Geary 
Street Municipal Railroad. 


GEORGE M. COX has been appointed acting general manager 
of the Middlesex & Boston Street Railway Company to succeed 
Carl A. Sylvester. Mr. Cox will assume his new duties on June 20. 


L. E. SPERRY, formerly manager of the California Electrical 
Works, has established offices and warehouse for the New York 
Insulated Wire Company at 629 Howard Street, San Francisco, 
Cal. 


WILLIAM UNDERWOOD, a graduate of the forestry school, 
University of Minnesota and an expert in wood preservation, has 
been secured by Page & Hill Company to take charge of their pole- 
preserving plant at Minnesota Transfer. 


L. D. GIBBS, of the Edison Electric Illuminating Company, of 
Boston, delivered an address May 26 before the New England Sec- 
tion of the Electric Vehicle Association of America at its meeting 
in Boston. The subject of Mr. Gibbs’ address was “Advertising.” 


A. E. KENNELLY of Harvard University will deliver a course 
of lectures at the University of London, on the properties of the 
hyperbola in relation to the solution of electrical engineering 
problems. The lectures will be delivered in the hall of the Insti- 
tution of Electrical Engineers. 


FRANK I. HARDY has resigned as superintendent of trans- 
portation of the Ft. Wayne & Northern Indiana Traction Company. 
Mr. Hardy has held the position for five years, having previously 
served the Indiana Union Traction Company in like position. Mr. 
Hardy retires to enter business in Huntington. 


EUGENE EICHEL, editor of the German electrical journal, 
Electriche Kraftbetriebe Bahnen, and consulting engineer of Berlin, 
Germany, has founded with G. S. Ackley, a German company for 
the manufacture of Ackley brakes in Germany, Austria-Hungary 
and Russia. The new firm is to be known as the Deutsche Ackley 
Bremsen Company. 


JAMES ENGLISH, president of the United Illuminating Com- 
pany, of New Haven, Conn., married Miss Leila Elisabeth Earle 
of that city on Thursday, June 1. Mr. English recently took a 
beautiful home in the Elm City, which he will occupy after a 
honeymoon trip. He is one of the best known men in the electric- 
lighting industry of New England, and a leading resident of the 
State of Connecticut. 


ALTEN S. MILLER recently tendered his resignation, to take 
effect July 1, as president and general manager of the Union 
Electric Light & Power Company, of St. Louis, Mo. He will again 
become connected with Dr. Alex C. Humphreys of Hoboken, N. J., 
with whom he was associated formerly. Mr. Miller will be given 
a farewell banquet June 27 by the St. Louis League of Electrical 
Interests and the St. Louis branch of the National Electric Light 
Association. 


G. H. STICKNEY has been appointed assistant to the manager 
of incandescent-lamp sales of the General Electric Company at 
Harrison, N. J., and will take charge of the illuminating engineer- 
ing work there. He will work toward bringing about more inti- 
mate relation between illuminating engineering and the incandes- 
cent-lamp sales, and will carry on a campaign of instruction with 
the incandescent lamp sales force. Mr. Stickney graduated from 
Cornell in 1896, immediately entering the students’ course at Schen- 
ectady. In February, 1898, he was transferred to Lynn, Mass., 
but spent the first few months with the Volunteer Engineer Corps 
in Boston Harbor. In July of that year as a result of some Sug- 
gestions, which simplified and improved the photometric work he 
was put in charge of the photometric test under W. D. A. Ryan. 
Since then he has acted as Mr. Rvan's first assistant, taking up 
various problems, first in are lighting, and later, especially since 
the development of tungsten filament lamps, in incandescent light- 


ing also. 
OBITUARY. 


HARMON M. SAGE, general superintendent of the Western 
Electric Company, died May 31 at his residence in Evanston, Ill., 
after a long illness. He is survived by a widow and daughter. Mr. 
Sage was a member of the Union League and Evanston Clubs. 


BHIADDEUS M. SCHNELL, a member of the First United 
States Military Telegraph Corps, formed by Andrew Carnegie at 
the outset of the civil war, died recently at bis home in Des Moines, 
Iowa, as the result of an operation. He was seventy-seven years 
old. He was a collaborator with Thomas A. Edison in an improve- 


ment of telegraphy. 
PROPOSALS. 


LIGHTING SYSTEM.—Capt. E. C. Long, constructing quarter- 
master, Seattle, Wash., will receive bids in triplicate until June 15 
for the construction of an electric lighting system at the fort. C. 

POST OFFICE, WASHINGTON, N. C.—The office of the Super- 
vising Architect, Washington, D. C.. will receive sealed bids until 
July 5, for the construction including plumbing, gas piping, heating 
apparatus, electrice conduits and wiring and lighting fixtures of the 
United States post office and court house at Washington, N. C., in 
accordance with drawings and specifications, copies of which may 
be obtained from the custodian of site at Washington, N. C., or at 
the Supervising Architect’s office. 
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LEGAL NOTES. 


MAY ISSUE BONDS FOR LIGHT PLANT.—The Supreme 
Court of California has handed down a decision which permits the 
City of Los Angeles to issue $3,500,000 worth of bonds for the pur- 
pose of building and maintaining its own light and power plant 
as authorized by a vote of the Los Angeles electors in April, 1910. 
The decision was on the injunction proceedings begun by Percy H. 
Clark to prevent the sale of the bonds. The city won in the lower 
court, and the case was appealed. The decision of the Supreme 
Court upholds that of the lower court. 


AUTHORITY OF MUNICIPALITY TO FURNISH LIGHTS.— 
A municipality cannot furnish lights for private use unless spe- 
cially authorized. But a provision may be sufficiently explicit with- 
out containing words of direct authorization. For example, a sale 
of lights of users others than the village is necessarily implied by 
a village charter which premises that the charges for electric 
lighting are to provide an income for paying interest on and ulti- 
mately extinguishing the debt incurred in providing an electric 
plant.—Supreme Court of Vermont in Rand vs. Marshall, 78 Atl.. 
790. 


INDIANA TRACK ELEVATION DECISION.—The Indiana Su- 
preme Court has decided that the Indianapolis Light & Power 
Company is not entitled to damages from the city on account of 
having ordered railway tracks elevated, thereby damaging the plant, 
its conduits and wires. The Court held that the company ac- 
cepted its franchise subject to all changes that may be made in 
the streets calculated to benefit the people and no damages can 
be collected from the city. The Board of Public Works had allowed 
the Light & Power Company $25,000 and now the Supreme Court 
says that amount must be returned to the city. S. 


HOURS FOR TELEPHONE EXCHANGES.—The, Suprem 
Court of Oklahoma holds that a telephone company is required to 
operate its exchange during reasonable hours of every day in the 
week, including Sunday, in order to comply with its charter and 
franchise obligations. As to what are reasonable hours depends 
upon the size of the town or village, the number of patrons, and 
the amount of income and expense, and the demand for service. 
What may be reasonable hours on a week day may be unreasonable 
hours on a Sunday. Evidence is also admissable to show the rea- 
sonable demand for service during the night time of every day in 
the week, and also during the daytime on Sundays. When it is 
sought, by the constitutional provision, that the corporation com- 
mission shall have the power and be charged with the duty of 
regulating all transmission companies doing business in the state, 
to require a telephone exchange to be kept open and operated dur- 
ing the night time at a pecuniary loss when the patronage of the 
company will not reasonably support the operation of said ex- 
change during such night time, such order is unreasonable and un- 
just—Twin Valley Telephone Company vs. Mitchell, 113 Pac., 914. 


NEW INCORPORATIONS. 


ATHENS, TEX.—The Athens Telephone Company has been 
incorporated with a capital of $25,000 by J. A. Jones, J. W. 
Murchison and E. A, Carroll. 

FAIRMONT, W. VA.—The East Side Telephone Company was 
incorporated with a capital of $10,000. The incorporators are A. A. 
Hamilton, D. S. Huffman, G. M. Nuzum and Paul Hamilton. 

NEW YORK, N. Y.—The Franco-American Electric Novelty 
Company has been incorporated by John Smith, Samuel Posen and 
Morduch L. Kaplan to manufacture electric supplies, etc. The cap- 
ital is $40,000. 

LAFAYETTE, IND.—The Lafayette Electric & Manufacturing 
Company has purchased the property and equipment of the Ster- 
ling Electric Works and will manufacture telephones and other 
electric supplies on an extensive scale. S. 

MANHATTAN, N. Y.—The Engler Corporation has been incor- 
porated with a capital stock of $10,000 to manufacture electrical 
and scentific instruments. The incorporators are Lewis H. Saper, 
Hans R. Freund, Leonhart H. Freund, and Max Engler. 

PORTLAND, TEX.—The Portland Development Company has 
been formed here with a capital stock of $60,000 for the purpose 
of installing public-utilities plants and making other improvements 
to the town. The incorporators are John G. Willacy, J. M. Eskridge 
and E. C. Wessendorff. . 


INDUSTRIAL ITEMS. 


THE EASTERN ELECTRIC LAMP COMPANY, Boston. Mass. 
has mailed colored advertising cards mentioning the Eastern Maz- 
da lamp. 

MATHIAS KLEIN & SONS. Chicago, are now distributors for 
the Standard expansion bolt. This bolt, it is claimed, stands all 
strain, and prevents slipping, loosening or puling out. 

LAMONT, CORLISS & COMPANY, 131 Hudson Street, New 
York, N. Y., have issued a folder advertising the Laco lamp. This 
is an imported tungsten lamp made in the American standard shapes 
to fit standard sockets. 

THE GENERAL VEHICLE COMPANY, Long Island City, N. Y., 
includes in the May number of Flee-Tricks a description of the 
equipment of G. V. electrics which the Hartford Electric Light Com- 
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pany employs. Another short article deals with the electric versus 


the horse for brewery deliveries. 
ALLIS-CHALMERS COMPANY, Milwaukee, Wis., lists in Bul- 
letin No. 1524 a line of repair parts for auxiliary air-brake appa- 


ratus. Bulletin No. 1210, mailed at the same time, describes the 
universal bolter with vibromotor drive. 

THE MORRIS IRON COMPANY, Frederick, Md., describes and 
illustrates a varied line of street lighting posts and poles in Cata- 
log No. 20, which has just been distributed. Each of the styles is 
illustrated and prices are given throughout. 

THE BENJAMIN ELECTRIC MANUFACTURING COMPANY, 


Chicago, Ill., recently distributed Bulletin No. 9, on Benjamin street 
Two-way parabolites, fiat-cone reflector fixtures 


lighting fixtures. 
and radial-wave reflector fixtures are among those illustrated. 


PETTINGELL-ANDREWS COMPANY, Boston, Mass., has dis- 
tributed the May number of its monthly publication, Juice. The 
leading article in this issue describes the lighting of the new John 
Hay Library Building of Brown University, Providence, R. I. 

THE HUGHES ELECTRIC HEATING COMPANY, Chicago, 
Ill, is mailing a catalog describing the 1911 models of the Hughes 
electric stoves, ranges and hot plates. Especial attention is direct- 
ed to the pages of the catalog containing letters of recommenda- 
tion from the company’s customers. 

THE CUTLER-HAMMER MANUFACTURING COMPANY, Mil- 
waukee, Wis., has distributed a pamphlet on its drum-type crane 
controllers. The principal features are each described briefly and 
illustrations and diagrams are made use of. Especial attention is 
given to the dynamic-brake controller which is described at con- 
siderable length. 

THE PAGE & HILL COMPANY, Minneapolis, Minn., has just 
installed at its Minnesota transfer yard a plant for giving cedar 
poles a preservative treatment. Its engineers realize that wood 
preserving has gone beyond the experimental stage and that it 
has been demonstrated beyond a doubt, that a proper and thorough 
preservative treatment will double or triple the life of a pole, 
thereby effecting a very substantial saving in the per-annum cost 
of pole-line maintenance. 

THE FORT WAYNE ELECTRIC WORKS, Fort Wayne, Ind, 
has issued bulletins on its direct and alternating-current motors 
and on induction meters. Bulletin No. 1127 describes direct-current 
grinders and buffers showing a number of illustrations of individual 
machines, as well as those assembled in the shop for operation. 
Bulletin No. 1128 deals with multiphase induction motors. In Bul- 
letin No. 1129 descriptive matter is given on the multiphase induc- 
tion watt-hour meter, type K, and a number of wiring diagrams 
are also included. An instruction book, No. 3048, on type A, form 


A, oil transformers has also been distributed. 
THE PULSOMETER STEAM PUMP COMPANY, New York, 
N. Y., has issued a hand-book fully illustrated with numerous re- 


cent photographs showing the Pulsometer employed for different 
It explains fully the operation and construction of 


kinds of work. 
the Pulsometer and the chapter on steam economy shows that 
inasmuch as the Pulsometer is really a condensing engine, it uses 
less steam per gallon of water lifted than the ordinary recipro- 
cating pump. Different paragraphs are given explaining the special 
adaptability of the Pulsometer for a variety of uses and the tables 
on pipe sizes, loss of head due to friction in pipes and other data 
on the flow and pumping of water should interest all engineers. 
THE WESTERN ELECTRIC COMPANY has issued Bulletin 
No. 1080 on the subject, “Railroad Telephone and Selective Appa- 
ratus.” A four-page insert is devoted to the Western Electric se- 
lector, with photographs of the installations of this apparatus on 
three of the large trunk railroads. The selector and selector sets 
for local and common-battery signaling are described in detail, and 


the advantages of the standard Western Electric telephone and 
The bulletin itself con- 


selective equipment are clearly stated. 
tains fifty-six pages. It lists, together with full information as to 
types and prices, a great variety of apparatus, including batteries 
and battery boxes, bells, and telephone sets of all descriptions. 
THE FLOUR CITY ORNAMENTAL IRON WORKS, Minneap- 
olis, Minn., has issued a new and attractive catalog of the latest 
types of ornamental lamp standards. Although there has been an 
enormous demand for this company’s lamp standards, this is the 
first real catalog that has been issued by the lamp standard de- 
partment, and it contains several noteworthy points. A number 
of full-page illustrations are used in the broch@re and one inter- 
esting feature is that in each engraving the design is represented 
on a scale of one-half inch to a foot. The posts and standards 
of this company are not only used in all the large cities of the 
United States, but are also supplied in large quantities to the Gov- 


ernment. 

THE BADT-WESTBURG ELECTRIC COMPANY, Chicago, Ill., 
has been incorporated to succeed F. B. Badt & Company, which at 
the request of the stockholders has been legally dissolved. The 
new company will assume all assets and liabilities of the former 

Paul A. Westburg, who is a new member of the 


corporation. 

firm, had been connected with the old company for about eleven 
years, but severed his connection to go into another line of busi- 
ness. He has now returned to his former associates as an active 
member of the new company. The main business of the company 
will be, as heretofore, the selling of the products of the Weston 
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Electrical Instrument Company and the Ward Leonard Electric 


Company. 

THE WESTINGHOUSE ELECTRIC & MANUFACTURING 
COMPANY, Pittsburg, Pa., reports that recent business in street- 
railway motors includes orders from the Hummelstown & Campbells- 
town Street Railway, Hershey, Pa.; the Nashville Railway & Light 
Company,of Nashville,Tenn.; the Cumberland Electric Railway Com- 
pany, Cumberland, Md.; the Frederick Railroad Company, Fred- 
erick, Md., and the Connecticut Company, of New Haven, Conn. 
Among the foreign business lately secured by the same company 
is an order from the Takaski Water-Power Electric Company, of 
Japan, for two double equipments of No. 12A street-railway motors 
with type 210D controllers. The order was placed through Takata 
& Company, the Westinghouse Company’s representatives in Japan. 


PEERLESS V-BELT COMPANY, maker of noiseless high- 
speed chains for power transmission, will move this month to its 
new factory in Cedar Rapids, Iowa. The Peerless V-Belt Company 
was incorprated under the state laws of Illinois with a capital stock 

The new factory 


of $100,000, which is now increased to $300,000. 
will have a capacity of four times that of the present one, which 


will enable the company to take care of its constantly increasing 
business. It is the intention of the company to start branch offices 
in a number of the larger cities. There are at present offices in 
St. Louis and Chicago. Each of the branch offices will carry a 
stock for immediate shipment. Wheels used in connection with 
the drive may be made by parties ordering belts, or can be fur- 


nished from any of the branch offices. 
THE GENERAL ELECTRIC COMPANY, Schenectady, N. Y., 

has just issued bulletin No. 4819, which is devoted to the subject 

The panels described 


of alternating-current switchboard panels. 
are equipped with oil switches, and are suitable for general use 


in the central stations and isolated plants. They are designed for 
use with one set of busbars, to which all generators and feeders 
are connected by means of single-throw oil switches and suitable 
provision is made for the parallel operation of generator. These 
panels are for use on three-phase, three-wire circuits of 480 and 
600 volts and twenty-five to sixty cycles. The bulletin contains in- 
formation including dimension and connection diagrams regarding 
three-phase generator panels, single-circuit and double-circuit three- 
phase feeder panels, generator voltage-regulator panels and com- 
bination regulator and exciter panels and the three-phase induction- 
motor panels. Bulletin No. 4825, issued at the same time, {llus- 
trates and describes a line of compact, accurate and moderate 
priced instruments for use on alternating and direct-current switch- 
boards. The bulletin contains dimension diagrams and also illus- 
trations showing the actual size of the meter scales. These illus- 
trations will enable a prospective customer to see at a glance the 
ease with which readings may be made. Bulletin No. 4831 describes 
briefly a type of oil-switch suitable for installation in manholes. 
These switches are made single, double or triple-pole, single-throw, 
and are for use on circuits on voltages up to 7,500. The normal 
current rating is 200 amperes. Pamphlets have also been distrib- 
uted describing the radiant toaster and electric flatiron. 
DATES AHEAD. 


Electrical Credit Association. Toronto, 


Canadian National 


Ont., June 13-16. 

American Society of Civil Engineers. Annual convention, Chat- 
tanooga, Tenn., June 13-16. 

Association of Railway Electrical Engineers. Semi-annual con- 
vention, Washington Terminal Station, Washington, D. C., June 16 


and 17. 
National Gas and Gasoline Engine Trades Association. Con- 


vention, Detroit, Mich., June 19-23. 
Association of Railway Telegraph Superintendents. Annual 


meeting, Boston, Mass., June 26-30. ° 
Annual convention, on board 


Michigan Electric Association. 
steamer Minnesota, leaving Grand Haven, Mich., June 19, returning 


to St. Joseph, Mich., June 22. 
Mississippi Electric Association. Annual convention, Gulfport, 


Miss., June 20-21. 
Canadian Electrical Association. 


Falls, Ont., June 21-23. 
American Institute of Chemical Engineers. 


ing, Chicago, Ili., June 21 to 24. 
Society for the Promotion of Engineering Education. Annual 


meeting, Pittsburg, Pa., June 26, 27 and 28. 
American Institute of Fdectrical Engineers. Annual conven- 


tion, Chicago, Ill., June 26-30. 
American Society for Testing Materials. Annual meeting, At- 
lantic City, N. J., June 27 to July 1. 
American Chemical Society. Annual meeting, Indianapolis, 


Annual convention. Niagara 


Semi-annual meet- 


Ind., June 28-30. 

National Electrical Contractors’ Association. Niagara Falls, 
N. Y., July 19. 

Ohio Electric Light Association. Annual convention, Cedar 
Point, O., July 25-28. 

International Association of Municipal Electricians. Annual 


convention, St. Paul, Minn., September 12-15. 
American Electric Railway Association. Annual convention, 


Atlantic City, N. J., October 9 to 13. 
Association of Railway Electrical Engineers. 


tion, LaSalle Hotel, Chicago, November 6-10. 


Annual conven- 
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ALABAMA LIGHT AND TRACTION ASSOCIATION. Secretary, 
G. S. Emery, Mobile, Ala. 

AMERICAN ASSOCIATION OF ELECTRIC MOTOR MANUFAC- 
TURERS. Secretery, W. H. Tapley, 29 West Thirty-ninth 
Street, New York, N. Y. 

AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF 
SCIENCE. Secretary, L. O. Howard, Smithsonian Institution, 
Washington, D. C. 

AMERICAN ELECTRIC RAILWAY ASSOCIATION. Secretary, H. 
C. Donecker, 29 West Thirty-ninth Street, New York, N. Y. 
Affiliated societies: American Electric Railway Accountants’ 
Association, secretary, H. E. Weeks, Davenport, Iowa; American 
Electric Railway Claim Agents’ Association, secretary, B. B. 
Davis, Columbus Railway & Light Company, Columbus, O.; 
American Electric Railway Engineering Association, secretary, 
Norman Litchfield, New York, N. Y.; American Electric Rail- 
way Transportation and Traffic Association, secretary, H. C. 
_Donecker, 29 West Thirty-ninth Street, New York, N. Y.; Amer- 
ican Electric Railway Manufacturers’ Association, secretary, 
George R. Keegan, 2321 Park Row Building, New York, N. Y. 

AMERICAN ELECTROCHEMICAL SOCIETY. Secretary, J. W. 
Richards, South Bethlehem, Pa. 

AMERICAN ELECTROTHERAPEUTIC ASSOCIATION. Secretary, 
John Travell, 17 East Eleventh Street, New York, N. Y. 

AMERICAN FOUNDRYMEN'’S ASSOCIATION. Secretary, Richard 
Moldenke, Watchung, N. J. i 

AMERICAN INSTITUTE OF CHEMICAL ENGINEERS. Secretary, 
John C. Olsen, Polytechnic Institute, Brooklyn, N. Y. 

AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS. Secre- 
tary, Ralph W. Pope, 29 West Thirty-ninth Street, New York, 
N. Y. 

AMERICAN INSTITUTE OF MINING ENGINEERS. Secretary, 
Rossiter W. Raymond, 29 West Thirty-ninth Street, New York, 
N. Y. 

AMERICAN IRON AND STEEL INSTITUTE. Secretary, W. J. 
Filbert, 30 Chuch Street, New York, N. Y. 

AMERICAN MATHEMATICAL SOCIETY. Secretary, F. N. Cole, 
50 West One-Hundred-and-Sixteenth Street, New York, N. Y. 

AMERICAN PHYSICAL SOCIETY. Secretary, Ernest Merritt, Cor- 
nell University, Ithaca, N. Y. 

AMERICAN RAILWAY MASTER MECHANICS’ ASSOCIATION. 
Secretary, J. W. Taylor, Old Colony Building, Chicago, Il. 
AMERICAN ROENTGEN-RAY SOCIETY. Secretary, G. C. John- 

son, 514 Bijou Building, Pittsburg, Pa. 

AMERICAN ' SOCIETY FOR TESTING MATERIALS. Secretary, 
Edgar Marburg, University of Pennsylvania, Philadelphia, Pa. 

AMERICAN SOCIETY OF ENGINEER DRAFTSMEN. Secretary, 
Harry L. Slogan, New York, N. Y. 

AMERICAN SOCIETY OF ENGINEERING CONTRACTORS. Sec- 
retary, Julius R. Wemlinger, 626 Park Row Building, New York, 


N. Y. 

AMERICAN SOCIETY OF CHEMICAL ENGINEERS. Secretary, 
John C. Olsen, Polytechnic Institute, Brooklyn, N. Y. 

AMERICAN SOCIETY OF CIVIL ENGINEERS. Secretary, Charles 
Warren Hunt, 220 West Forty-seventh Street, New York. N. Y. 

AMERICAN SOCIETY OF MECHANICAL ENGINEERS. Secretary, 
Calvin W. Rice, 29 West Thirty-ninth Street, New York, N. Y. 

AMERICAN SOCIETY OF MUNICIPAL IMPROVEMENTS. Secre- 
tary, A. P. Folwell, 239 West Thirty-ninth Street, New York, 
N. Y. 

AMERICAN SUPPLY AND MACHINERY MANUFACTURERS’ 
ASSOCIATION. Secretary, F. D. Mitchell, 309 Broadway, New 
York, N. Y. 

ARKANSAS ASSOCIATION OF PUBLIC UTILITY OPERATORS. 
Secretary, E. Hardin, Hot Springs Water, Gas & Electric Com- 
pany, Hot Springs. Ark. 

ARKANSAS INDEPENDENT TELEPHONE ASSOCIATION. Sec- 
retary, Charles F. Speed, Texarkana, Ark. 

ASSOCIATION OF EDISON ILLUMINATING COMPANIES. Sec- 
retary, N. T. Wilcox, Lowell, Mass. 

ASSOCIATION OF EDISON PURCHASING AGENTS. Secretary, 
H. F. Frassee, Edison Electric Illuminating Company, Brooklyn, 
N. Y. 

ASSOCIATION OF ELECTRIC LIGHTING ENGINEERS OF NEW 
ENGLAND. Secretary. W. H. Cole, Waltham, Mass. 

ASSOCIATION OF ENGINEERING SOCIETIES. Secretary, Fred 
Brooks, 31 Mills Street, Boston, Mass. 

ASSOCIATION OF IRON AND STEEL ELECTRICAL ENGINEERS. 
Secretary, James Farrington, La Belle Iron Works, Steuben- 
ville, O. 

ASSOCIATION OF RAILWAY ELECTRICAL ENGINEERS. Sec- 
retary, J. Andreucetti, Chicago & Northwestern Railroad, Chi- 
cago, IN. 

ASSOCIATION OF RAILWAY TELEGRAPH SUPERINTEND- 
ENTS. Secretary, P. W. Drew, Minnesota, St. Paul & Sault 
Ste. Marie Railroad, Chicago, Il. 


CALIFORNIA ELECTRIC RAILWAY ASSOCIATION. Secretary, 

= L. E. Pioua, Oak and Broderick Streets, San Francisco, Cal. 

CALIFORNIA STATE ASSOCIATION OF ELECTRICAL CON- 
TRACTORS. Secretary and treasurer, F. V. Meyers, 502 Grant 
Building, San Francisco, Cal. 

CANADIAN ELECTRICAL ASSOCIATION. Secretary, T. S. Young, 
Confederation Life Building, Toronto, Canada. 

CANADIAN STREET RAILWAY ASSOCIATION. Secretary, Acton 
Burrows, 157 Bay Street, Toronto, Canada. 

CENTRAL ELECTRIC RAILWAY ASSOCIATION. Secretary, A. 
L. Neereamer, Traction Terminal Building, Indianapolis, Ind. 

CENTRAL ELECTRIC TRAFFIC ASSOCIATION. Secretary, J. T. 
Brittson, Chicago, South Bend & Northern Indiana Railway 
Company, South Bend, Ind. 

CLEVELAND ELECTRICAL LEAGUE. Secretary, H. H. Cudmore, 
Brilliant Electric Company, Cleveland, O. 

COLORADO ELECTRIC CLUB. Secretary, C. F. Oehlmann, P. O. 
Box 922, Denver, Colo. 

COLORADO ELECTRIC LIGHT, POWER AND RAILWAY ASSO- 
CIATION. Secretary, F.: D. Morris, Colorado Springs, Colo. 
CONNECTICUT STATE STREET RAILWAY ASSOCIATION. Sec- 

retary, F. W. Poole, Bridgeport, Conn. 

ELECTRIC CLUB OF CHICAGO. Secretary, N. F. Obright, 1825 
American Trust Building, Chicago, Ill. 

ELECTRIC VEHICLE AND CENTRAL STATION ASSOCIATION. 
Secretary, H. T. Sands, 139 Pleasant Street. Malden, Mass. 
ELECTRIC VEHICLE ASSOCIATION OF AMERICA. Secretary, 
C. E. Firestone, Columbus Buggy Company, Columbus, O. 
ELECTRICAL CLUB OF CALIFORNIA. Secretary, Russell D. Hol- 

abird, Argonaut Hotel, San Francisco. Cal. 

ELECTRICAL CONTRACTORS’ ASSOCIATION OF INDIANA. Sec- 
retary, George Skillman, Indianapoiis, Ind. 

ELECTRICAL CONTRACTORS’ ASSOCIATION OF NEW YORK 
STATE. Secretary, George William Russell, Jr., 25 West Forty- 
second Street, New York, N. Y. 

ELECTRICAL CONTRACTORS’ ASSOCIATION OF STATE OF 
MISSOURI. Secretary, Ernest S. Cowle, 1613 Grand Avenue, 
Kansas City, Mo. 

ELECTRICAL CREDIT ASSOCIATION OF CANADA, LIMITED. 
Secretary, William R. Staveley, Royal Insurance Building, Mont- 
real, Canada. 

ELECTRICAL CREDIT ASSOCIATION OF CHICAGO. Secretary, 
Frederic P. Vose, 1343 Marquette Building, Chicago, Il. 

ELECTRICAL CREDIT ASSOCIATION OF PHILADELPHIA. Sec- 
ee John W. Crum, 1324 Land Title Building, Philadelphia, 

a. 

ELECTRICAL CREDIT ASSOCIATION OF THE PACIFIC COAST. 

eee Albert H. Elliott, Harding Building, San Francisco, 
al. i 

ELECTRICAL CREDIT SOCIETY OF NEW YORK. Secretary, 
Franz Neilson, 80 Wall Street, New York. N. Y. 

EMPIRE STATE GAS AND ELECTRIC ASSOCIATION. Secretary, 
eee H. B. Chapin, 29 West Thirty-ninth Street, New York, 

ae 2 

ENGINEERING SOCIETY OF WISCONSIN. Secretary, W. G. 
Kerchoffer, 32 Vroman Building, Madison, Wis. 

ENGINEERS’ CLUB OF PHILADELPHIA. Secretary, W. P. Tay- 
lor, Philadelphia, Pa. 

ENGINEERS’ SOCIETY OF MILWAUKEE. Secretary, R. H. Pink- 
ley, Plankington House, Milwaukee, Wis. 

ENGINEERS’ SOCIETY OF WESTERN PENNSYLVANIA, Secre- 
tary, Elmer K. Hiles, 2511 Oliver Building, Pittsburg, Pa. 
FLORIDA ELECTRIC LIGHT AND POWER ASSOCIATION. Sec- 

retary, H. C. Adams, West Palm Beach, Fla. 

FRANKLIN INSTITUTE. Secretary, R. B. Owens, 15 South Sev- 
enth Street, Philadelphia, Pa. 

GEORGIA SECTION, NATIONAL ELECTRIC LIGHT ASSOCIA- 
TION. Secretary, H. M. Corse, Columbus, Ga. 

ILLINOIS ELECTRICAL CONTRACTORS’ ASSOCIATION. Secre- 
tary, M. N. Bloomenthal, Chicago, Il. 

ILLINOIS INDEPENDENT TELEPHONE ASSOCIATION. Secre- 
tary, C. A. Camp, Henry, II. 

ILLINOIS STATE ELECTRICAL ASSOCIATION. Secretary, H. E. 
Chubbuck, Mayer Building, Peoria, Ill. 

ILLUMINATING CLUB OF ST. PAUL. Secretary. Clovis M. Con- 
verse, 303 North Snelling Avenue, St. Paul, Minn. 

ILLUMINATING ENGINEERING SOCIETY. Secretary, Preston 
S. Millar, Engineering Societies Building, 33 West Thirty-ninth 
Street, New York. N. Y. 

INDFPENDENT TELEPHONE ASSOCIATION OF MISSISSIPPI. 
Secretary and treasurer, J. B. Shannon. New Albany, Miss. 
INDEPENDENT TELEPHONE ASSOCIATION OF TEXAS AND: 

LOUISIANA. Secretary, C. A. Shock. Sherman, Tex. 

INDIANA ELECTRIC LIGHT ASSOCIATION. Secretary, J. V. Zart- 

man, Indianapolis, Ind. 
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INDIANA ENGINEERING SOCIETY. Secretary, Chas. Brassmann, 
43 Union Trust Building, Indianapolis, Ind. 
INDIANA INDEPENDENT TELEPHONE ASSOCIATION. Secre- 
tary, Walter J. Uhl, Logansport, Ind. 

INTERNATIONAL ASSOCIATION OF MUNICIPAL ELECTRI- 
CIANS. Secretary, Frank P. Foster, Corning, N. Y. 

IOWA ELECTRICAL ASSOCIATION. Secretary, A. W. Zahm, 


Charles City, Iowa. 
IOWA INDEPENDENT TELEPHONE ASSOCIATION. Secretary, 


W. J. Thill, Des Moines, Iowa. 
IOWA STREET AND INTERURBAN RAILWAY ASSOCIATION. 
Secretary, H. E. Weeks, Davenport, Iowa. 
KANSAS GAS, WATER, ELECTRIC LIGHT AND STREET RAIL- 
WAY ASSOCIATION. Secretary, James D. Nicholson, Newton, 


Kans. 
KENTUCKY INDEPENDENT TELEPHONE ASSOCIATION. Sec- 


retary, W. G. Turpin, Henderson, Ky. 
MAINE ELECTRICAL ASSOCIATION. Secretary, F. D. Gordon, 


Lewiston, Me. 

MAINE INDEPENDENT TELEPHONE ASSOCIATION. Secretary, 
M. E. Crow, Houlton, Me. 

MASSACHUSETTS ELECTRIC LIGHTING ASSOCIATION. Secre- 
tary, M. L. Fahey, 84 State Street, Boston, Mass. 

MASSACHUSETTS STREET RAILWAY ASSOCIATION. Secre- 
tary, Charles S. Clark, 70 Kilby Street, Boston, Mass. 

MASTER CAR BUILDERS’ ASSOCIATION. Secretary, J. W. Tay- 
lor, 390 Old Colony Building, Chicago, Ill. 

MICHIGAN ELECTRIC ASSOCIATION. Secretary and treasurer, 
Herbert Silvester, Detroit, Mich. 

MICHIGAN INDEPENDENT TELEPHONE ASSOCIATION. Secre- 
tary, A. A. Burch, Battle Creek, Mich. 

MINNESOTA ELECTRICAL ASSOCIATION. Secretary-treasurer, 
E. T. Street, Northern Heating & Electric Company, St. Paul, 


Minn. 
MISSISSIPPI ELECTRIC ASSOCIATION. Secretary, A. H. Jones, 


McComb, Miss. 
MISSOURI ELECTRIC, GAS, STREET RAILWAY AND WATER 
WORKS ASSOCIATION. Secretary, N. J. Cunningham, Spring- 


field, Mo. 
MISSOURI INDEPENDENT TELEPHONE ASSOCIATION. Secre- 
tary, George W. Schwerer, Windsor,. Mo. 
MUNICIPAL LIGHTING ASSOCIATION OF MASSACHUSETTS. 
Secretary, J. C. Norcross, Reading, Mass. 
NATIONAL ACADEMY OF SCIENCES. Secretary, Arnold Hague, 
United States Geological Survey, Washington, D. C. 
NATIONAL ARM, PIN AND BRACKET ASSOCIATION. Secretary, 


J. B. Magers, Madison, Ind. 
NATIONAL ASSOCIATION OF COTTON MANUFACTURERS. 
Secretary, C. J. H. Woodbury, Boston, Mass. 
NATIONAL DISTRICT HEATING ASSOCIATION. Secretary, D. L. 
Gaskill, Greenville, O. 
NATIONAL ELECTRIC CREDIT ASSOCIATION. Secretary, Fred- 
eric P. Vose, 1343 Marquette Building, Chicago, Il. 
NATIONAL ELECTRIC LIGHT ASSOCIATION. Secretary, T. C. 


l Martin, 33 West Thirty-ninth Street, New York, N. Y. 
NATIONAL ELECTRICAL CONTRACTORS’ ASSOCIATION OF 
THE UNITED STATES. Secretary, N. H. Morton, 41 Martin 


Building, Utica, N. Y. 
NATIONAL ELECTRICAL INSPECTORS’ ASSOCIATION. Secre- 
tary, T. H. Day, 27 Pine Street, Hartford, Conn. 
NATIONAL FIRE PROTECTION ASSOCIATION. Secretary, 
Franklín H. Wentworth, 87 Milk Street, Boston, Mass. 
NATIONAL INDEPENDENT TELEPHONE ASSOCIATION. Secre- 
tary, J. B. Ware, McCormick Building, Chicago, Ill. 
NATIONAL ISOLATED PLANT ASSOCIATION. Secretary, E. D. 
Fieux, Wing Manufacturing Company, New York City. , 
NEBRASKA ASSOCIATION OF INDEPENDENT TELEPHONE 
COMPANIES. Secretary, Charles H. Hood, Lincoln, Neb. 


NEBRASKA ELECTRICAL ASSOCIATION. Secretary, S. J. Bell,- 


David City, Neb. 
NEW ENGLAND ELECTRICAL CREDIT ASSOCIATION. Alton F, 


Tupper, 84 State Street, Boston, Mass. 
NEW ENGLAND SECTION, NATIONAL ELECTRIC LIGHT ASSO- 
CIATION. Secretary, L. D. Gibbs, 39 Boylston Street, Boston, 


Mass. 
NEW ENGLAND STRFET RAILWAY CLUB. Secretary, John J. 


Lane, 12 Pear! Street, Boston, Mass. 
NEW YORK ELECTRICAL SOCIETY. Secretary, G. H. Guy, Engi- 
neering Societies Building, 29 Thirty-ninth Street, New York, 


N. Y. 
NEW YORK RAILROAD CLUB. Secretary, H. D. Vote, 95 Liberty 


Street, New York. N. Y. 
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NEW YORK STATE INDEPENDENT TELEPHONE ASSOCIA- 
TION. Secretary, R. Max Eaton, Niagara Falls, N. Y. 
NORTH DAKOTA INDEPENDENT TELEPHONE ASSOCIATION. 


Secretary and treasurer, L. C. Kane, Kensal, N. D. 


NORTHWEST ELECTRIC LIGHT AND POWER ASSOCIATION. 
Secretary, N. W. Brockett, Cataract Building, Seattle, Wash. 


OHIO ELECTRIC LIGHT ASSOCIATION. Secretary, D. L. Gaskill, 


Greenville, O. 

OHIO INDEPENDENT TELEPHONE ASSOCIATION. Secretary, 
Ralph Reamer, Columbus, O. 

OHIO SOCIETY OF MECHANICAL, ELECTRICAL AND STEAM 
ENGINEERS. Secretary, F. E. Sanborn, Ohio State University, 


Columbus, O. 

OKLAHOMA ELECTRIC LIGHT, RAILWAY AND GAS ASSOCIA. 
TION. Secretary, Galen Crow, Guthrie, Okla. 

OLD-TIME TELEGRAPHERS’ AND HISTORICAL ASSOCIATION. 
Secretary, Frank J. Sherrer, 195 Broadway, New York, N. Y. 

ORDER OF THE REJUVENATED SONS OF JOVE. Mercury, Roy 
M. Van Vliet, Monadnock Block, Chicago, Ill. 

PACIFIC COAST ELECTRIC VEHICLE ASSOCIATION. Secretary, 
A. H. Halloran, 901 Atlas Building, San Francisco, Cal. 

PENNSYLVANIA ELECTRICAL ASSOCIATION. Secretary, Van 
Dusen Rickert, Pottsville, Pa. 

PENNSYLVANIA STATE INDEPENDENT TELEPHONE ASSO- 
CIATION. Secretary, H. E. Bradley, 135 South Second Street, 


Philadelphia, Pa. 
PENNSYLVANIA STATE STREET RAILWAY ASSOCIATION. 


Secretary, Charles H. Smith, Lebanon, Pa. 
PIKE'S PEAK POLYTECHNIC SOCIETY. Secretary, E. A. Sawyer, 
Colorado Springs, Colo. 
PITTSBURG ELECTRIC BOOSTERS’ CLUB. Recording Watt- 
meter, O. R. Rombach, 919 Liberty Avenue, Pittsburg, Pa. 
RAILWAY ELECTRIC SUPPLY MANUFACTURERS’ ASSOCIA- 
TION. Secretary, J. Scribner, General Electric Company, Chi- 


cago, Ill. 
RAILWAY SIGNAL ASSOCIATION. Secretary, C. C. Rosenberg, 


Bethlehem, Pa. 
SOCIETY FOR THE PROMOTION OF ENGINEERING EDUCA- 
TION. Secretary, H. H. Norris, Cornell University, Ithaca, N. Y. 
SOCIETY OF THE UNITED STATES MILI: ARY TELEGRAPH 
CORPS. Secretary, David H. Bates, 658 Broadway, New York, 


N. Y. 

SOCIETY OF AUTOMOBILE ENGINEERS. Secretary, Alexander 
Churchward, 30 Church Street, New York, N. Y. 

SOCIETY OF WIRELESS TELEGRAPH ENGINEERS. Secretary, 
E. D. Forbes, 96 Franklin Street, South Framingham, Mass. 

SOUTH DAKOTA INDEPENDENT TELEPHONE ASSOCIATION. 
Secretary-treasurer, E. R. Buck, Hudson, S. D. 

SOUTHWESTERN ELECTRICAL AND GAS ASSOCIATION. Sec- 
retary, D. G. Fisher, Dallas, Tex. 

STREET RAILWAY ASSOCIATION OF THE STATE OF NEW 
YORK. Secretary, J. H. Pardee, J. G. White & Company, New 
York, N. Y. 

TELEPHONE SOCIETY OF NEW YORK. Secretary, T. H. Law- 
rence, Eighteenth Street and Irving Place, New York, N. Y. 

TEXAS INDEPENDENT TELEPHONE ASSOCIATION. Secretary, 


Leon Spencer, Gainesville, Tex. 

UNDERWRITERS’ NATIONAL ELECTRICAL ASSOCIATION. 
Secretary Electrical Committee, C. M. Goddard, 141 Milk Street, 
Boston, Mass. 

UTAH SOCIETY OF ENGINEERS. Secretary, W. C. Ebaugh, Uni- 
versity of Utah, Salt Lake City, Utah. 

VERMONT AND NEW HAMPSHIRE INDEPENDENT TELE- 
PHONE ASSOCIATION. Secretary-treasurer, E. B. Seeley, St. 


Johnsburg, Vt. 
VERMONT ELECTRICAL ASSOCIATION. Secretary, A. B. Mars- 


den, Manchester, Vt. 
WASHINGTON SOCIETY OF ENGINEERS. John C. Hoyt, 1330 


F Street, Washington, D. C. 
WESTERN ASSOCIATION OF ELECTRICAL INSPECTORS. Sec- 
retary. W. S. Boyd, 76 West Monroe Street, Chicago, Ill. 
WESTERN SOCIETY OF ENGINEERS. Secretary, J. H. Warder, 
Monadnock Block, Chicago, Ill. 
WIRELESS INSTITUTE. Secretary. Sidney L. Williams, Room 
1909, 42 Broadway, New York, N. Y. 
WISCONSIN ELECTRICAL ASSOCIATION. Secretary, George Alli- 
son, Milwaukee Electric Railway & Light Company, Milwau- 


kee, Wis. 
WISCONSIN INDEPENDENT TELEPHONE ASSOCIATION. Sec- 


retary, J. C. Crowley, Jr., Superior, Wis. 
WISCONSIN STATE TELEPHONE ASSOCIATION. Secretary, 


Paul J. Weirich, Monroe, Wis. 


RECORD OF ELECTRICAL PATENTS. 


Issued (United States Patent Office) May 30, rgrr. 


MECHANICAL MOVEMENT. Tonjes August Carl Both, 


993,340. 
“New York, N. Y., assignor to Ida S. Rosenheim, New York, N. 


Y. Filed July 2, 1910. A keyed electric lamp socket has a 


993,3546. ADVERTISING DEVICE. 


mettallic driving member and an insulating driven member 
spliced to a metallic key. 
John Buckley, Boston, Mass., 
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assignor to Adolph Sommer, trading as Viscol Co., East Cam- 
bridge. Mass. Filed March 1, 1911. An electric motor is ar- 
ranged to rock a frame carrying a waterproof shoe into and 
out of a tank of water. 


993,352. ELECTRIC DRILL. William O. Duntley, Chicago, Ill., asg- 
signor to Chicago Pneumatic Tool Co., Chicago, Ill. Filed Jan. 
20, 1905. A central tool-holding spindle for a portable drill is 
driven through spur gears by several motors arranged annu- 
larly around it with the armatures and fields alternating in the 
circular casing. 


993,359. ALTERNATE-CURRENT MOTOR. Valère Alfred Flynn, 
Blackheath, England. Filed March 2, 1908. A single phase mo- 
tor has a field winding, an auxiliary winding and a neutraliz- 
ing winding on the stator. The rotor carries a commutator 
winding in series with the neutralizing winding, and an ex- 
isting winding in series with the field winding. 


993,362. APPARATUS FOR IGNITING MINERS’ SAFETY-LAMPS. 
Ernest Arthur Hailwood, Morley, near Leeds, England. Filed 
Dec. 8, 1908. Has two chambers into the inner of which the 
lamp is placed. Just as the inner chamber is closed an electric 
contact is exposed and the ignition circuit energized. 


993,375. SHORT-CIRCUITING DEVICE FOR MAGNETO-ELEC- 
TRIC IGNITING APPARATUS FOR EXPLOSION-MOTORS. 
Gottlob Honold, Stuttgart, Germany. Filed August 7, 1906. In- 
cludes a ring with alternate contact and insulating segments, 
the former alternately connected to each igniter and the inter- 
mediate ones connected to the generator. A rotating brush 
connects the adjoining contact segments. 

993,378. SWITCH. John W. Jepson, Depew, and William F. 
Bouché, Buffalo, N. Y., assignors to Gould Coupler Co. Filed 
June 10, 1910. A wheel carries a switch-throwing attachment 
eccentrically pivoted so as to throw a knife switch alternately 
to opposite contacts regardless of the direction of rotation of 
the wheel. 

993,414. ELECTRIC FURNACE. Francesco Sartori, Monteponi, 
Italy, assignor to Societa di Monteponi, Turin, Italy. Filed 
August 19, 1910. A resistance furnace for distillation of zinc 
has a muffle into the mouth of which a zinc condenser can be 
connected. 

993,417. ELECTRICAL CONTROL APPARATUS. William M. 
Scott, Philadelphia, Pa., assignor to Cutter Electrical & Manu- 
facturing Co. Filed Jan. 6, 1910. A motor is provided for 
operating any one or a number of circuit-breakers, but not all 
at once. Electro-mechanical clutches connect the motor to the 
circuit-breakers. 

993,419. SHADE-HOLDER FOR ELECTRIC FIXTURES AND THE 
LIKE. Wickham B. Spear, Los Angeles, Cal. Filed Jan. 16, 
1911. Consists of two semi-annular clamping members, one 
of which is resilient. 

993,434. MULTIPLE-SWITCH STARTER. Frank R. Bacon, Mil- 
waukee, Wis., assignor to Cutler-Hammer Manufacturing Co., 
Milwaukee, Wis. Filed August 2, 1909. Includes a number of 
manually operated switches mechanically interlocked to close 
in a definite sequence, and automatic means for checking the 
progressive operation of the switches. 

993.437. RECORDING DEVICE. Edward S. Cole, New York, N. Y. 
Filed May 8, 1909. Comprises a U-tube, a pair of floats, one 
in each side of the tube, contacts with circuit connections 
adapted to be closed by the floats, and a series of electro-mag- 
netically operated recording devices actuated by the circuit 
connections. 

993,442. TELEGRAPHY. John A. Esslinger, Washington, D. C. 
Filed May 23, 1910. Combined with an inductive reciprocating 
sounder is an interacting shunt relay and a diaphragm receiver. 

993,447. OSTEOPATH’'S ELECTRIC OPERATING-TABLE. Charles 
W. Hotchkiss, Sandwich, Ill. Filed Dec. 3, 1909. The table 
contains a battery and induction coil. One side of the secon- 
dury of the latter is connected to a conductive covering on the 
table, the other side to a mat on the floor, the circuit being 
closed through the bodies of the patient and operator. 

993,459. ELECTRIC MOTOR. Harry A. Rhodes, Denver, Colo., as- 
signer to Universal Motor Co., Denver, Colo. Filed July 20, 
1909. A motor whose field and armature are mounted to ro- 
tate in opposite directions, has extensions at one end of the 
motor, including circular bearing parts, a speed-regulating de- 
vice adapted to engage them and means arranged coaxially 
with the motor for adjusting the speed-regulating device to 
produce any desired differential speed in favor of either motor 
member. 

993,460. ELECTRICAL ALARM DEVICE. Alvey J. Rice, Law- 
renceburg, Ky., assignor of one-half to Thomas B. McGurk, 
McBrayer, Ky. Filed April 27, 1910. On an insulating base are 
two binding posts of an alarm circuit adapted to be connected 
by a contact rod. 

993,475. ELECTRIC-CURRENT CONTROLLER. George G. Thomp- 
son, Muskegon, Mich., assignor to American Electric Fuse Co., 
Muskegon, Mich. Filed Jan. 5, 1911. A motor-starting rheo- 
stat has starting and running fuses. When the contact arm 
reaches running position, the starting fuse is cut out and the 
running fuse cut in. 

993,525. LAMP-HANGER. Lloyd B. Hornbeck, Minneapolis, Minn. 
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Filed Apri] 22, 1909. Inside the casing is a yieldingly suspend- 
ed block acting as a shock absorber for the lamp. 


993,526. ELECTRIC SWITCH. Albert J. Horton, White Plains, N. 
Y., assignor to Cutler-Hammer Manufacturing Co., Milwaukee, 
Wis. Filed Sept. 14, 1908. A motor starter has a movable 
contact adapted to be magnetically held in engagement with 
the switch when the same is moved in one direction, and means 
for causing the contact to break engagement with the switch 
upon reaching a certain position, a blow-out coil preventing 
arcing. 


993,528. IGNITER MECHANISM FOR EXPLOSIVE ENGINES. 
Edward A. Johnston, Chicago, Ill., assignor to International 
Harvester Co. Filed Jan. 12, 1911. Includes a plug carrying a 
fixed and a rocking electrode. 


993,542. SOUND-RECORDING APPARATUS. John Noll, Brooklyn, 
N. Y., assignor of one-half to Eugene Del Mar, New York, N. Y. 
Filed Jan. 31, 1910. An electrically-driven phonograph is con- 
nected with a transmitter, an electric lamp being lighted when 
the connection is an operative one. 


993,559. ELECTRICALLY-PROPELLED VEHICLE. Robert Sieg- 
fried, Pittsburg, Pa., assignor to Westinghouse Electric & Man- 
ufacturing Co., East Pittsburg, Pa. Filed April 10, 1908. Re- 
newed March 20, 1911. The drive wheels are connected by a 
rigid axle around which is a flexible quill, at each end of this 


being a gear meshing with a pinion on each end of the motor 
ramature shaft. 


993,561. APPARATUS FOR TRANSFORMING ELECTRICAL EN- 
ERGY INTO MECHANICAL ENERGY. Harold B. Smith, Wor- 
cester, Mass., assignor to Westinghouse Electric & Manufac- 
turing Co. Filed May 14, 1908. An electrostatic motor has a 
stator connected to a polyphase source, so as to produce a re- 
volving electrostatic field, and a rotor made of isolated elec- 
trical parts mounted so as to be drawn around by the revolv- 
ing field. 

993,568. ELECTRIC-MOTOR DRIVE FOR LOCOMOTIVES AND 
OTHER RAILWAY-VEHICLES. Norman W. Storer, Pittsburg, 
Pa., assignor to Westinghouse Electric & Manufacturing Co. 
Filed October 7, 1908. Embodies an idea similar to No. 993,559, 
but the driven gears have a flexible connection between the 
rim and hub and are mounted on a rigid quill. 

993,570. RESILIENT DRIVING CONNECTION. John E. Webster, 
Pittsburg, Pa., assignor to Westinghouse Electric & Manufac- 
turing Co. Filed July 6, 1908. The rotor of the motor has a 
hollow shaft in which is a rod connected to the rotor at one 
end and to a gear at the other end. 

993,589. ELECTRIC-RAILWAY VEHICLE. George M. Eaton, Wil- 
kinsburg, Pa., assignor to Westinghouse Electric & Manucac- 
turing Co. Filed Sept. 8, 1908. Combined with two pairs of 
driving wheels and quills surrounding their axles is a motor 
located between the axles and having bearings upon the quills, 
intermeshing gear wheels connected respectively to the motor 
and to the quills, and means operatively and resiliently con- 
necting the quills to the driving wheels. 


993,610. SYNCHRONIZING DEVICE. Fernand Emile Auguste 
Mathelot and Henri Georges Gentilhomme, Paris, France. Filed 
April 23, 1908.- Includes a pair of wheels operated step-by-step 
by means of a pair of electromagnets, one of the wheels car- 
rying two insulated sectors, also two motors, a series of relays 
and an electric brake mounted on one of the motor shafts. — 


993,611. ELECTROMAGNETIC POWER-VELOCITY-RATIO DE- 
VICE, PARTICULARLY APPLICABLE FOR DRIVING AUTO- 
MOBILES. Albert Henry Midgley, Forest Gate, and Charles 
Anthony Vandervell, Acton Vale, England. Filed May 7, 1909. 
Comprises a combined motor and dynamo with a common field. 
The dynamo armature is mounted on the shaft: about this is 2 
rotatable field and on the outside is the stationary motor ar- 
mature. 

993,619. VEHICLE-MOTOR. Charles A. Psilander, Wilkinsburg, 
Pa., assignor to Westinghouse Electric & Manufacturing Co. 
Filed Dec. 2, 1909. Relates to the mounting and protection of 
the gears connecting the motor armature and the driving axles. 


993,637. CIRCUIT-BREAKER. Charles C. Badeau, Bethlehem, Pa., 
assignor to Roller-Smith Co.. New York, N. Y. Filed Feb. 19, 
1908. One of the contacts is a carbon cylinder and other is 
a cast-iron block with a notch fitting the curve of the cylinder. 

993,638. PROPULSION OF VESSELS IN WATER. James Nicol 
son Bailey, Stretford, England, assignor to Westinghouse Ma- 
chine Co. Filed May 17, 1909. Includes a steam turbine driv- 
ing a polyphase generator. a reversible motor supplied thereby 
through a controller and fluid-pressure brake on the turbine. 

993,669. POWER TRANSMISSION FROM A CAR-AXLE FOR GEN- 
ERATING ELECTRIC CURRENT. Joseph Augustine Faguy, 
Montreal, Quebec, Canada. Filed March 7, 1910. A generator 
is mounted on the lower edge of the car and driven by a flexible 
shaft joining the axle and a bevel-gear set. 

993,688. BURGLAR AND FIRE ALARM SYSTEM. John M. John- 
son, Belleville, Kans. Filed Oct. 12, 1909. A spring actuated 
contact-closing Wheel is restrained from turning by two strands, 
one of which is separable by heat. 

993,727. ELECTRIC TOY. Ekko Sollmann, Hoboken, N. dJ., as- 
signor to Geo. Borgefeldt & Co., New York, N. Y. Filed March 4, 
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1910. A toy third-rail track is provided with a switch so that 
the electrical connection may easily be reversed. 

993,756. SWITCH. Frank C. Chlan, Baltimore, Md., assignor of 
one-half to Charles L. Stockhausen, Baltimore, Md. Filed 
August 6, 1910. Has a head provided with an engaging face 
pivotally connected with the supporting structure, a lever con- 
nected with and adapted to be moved by the head, and a pusb- 
rod disposed near the head to effect a movement of the same 
when moved toward the head. 

993,762. CLUSTER-SOCKET. John H. Dale, New York, N. Y. 
Filed May 11, 1910. A cluster of incandescent lamp sockets 
mounted on an insulating base is arranged to attach to a live 
socket. Contact between sockets is made by a strip, one ter- 
minal of each socket being in electrical connection with the 
exposed end of one strip, while its other terminal is in electrical 
connection with the opposite end of the next adjacent strip. 

993,792. TROLLEY-HARP. John Lewis Perkins and Clesson W. 
Putnam, Holyoke, Mass., assignors to D. F. Perkins & Son, 
Holyoke, Mass. Filed Jan. 28, 1910. The trolley harp bag a 

recess in its base at right angles to the axes of the pole and 

The lower parts of a pair of contact springs fit tight 


wheel. 
against the walls of the recess. 


993,804. AUTOMATIC SWITCH. Albert B. Strohm, Columbus, O. 
Filed Dec. 15, 1910. A fluid-controlled diaphragm moves a lever 
arm which throws an electric switch into and out of contact. 

993,814. MOTIVE-POWER-CONTROLLING DEVICE. Thomas E. 
Barnum, Milwaukee, Wis., assignor to Cutler-Hammer Manufac- 
turing Co. Filed July 1, 1907. Comprises a pair of movable 
members having directly engaging contacts, one of the mem- 
bers being movable at will, and electromagnetic means for mov- 
ing the other member in synchronism with the motor in a 

step-by-step manner, the first-mentioned member being mov- 
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993,910. SPEED-INDICATOR. Elihu Thomson, Swampscott, Mass., 
assignor to General Electric Co. Filed June 29, 1908. Has 
means for producing a magnetic field, and a rotatable arma- 
ture having a plurality of conductors of low-resistance metal 
mounted side by side in inductive relation to the field and con- 
nected outside of the field through metal having a low tem- 
perature coefficient to form a plurality of closed circuits side 
by side on the armature. 

993,944. ELECTRIC-MOTOR ATTACHMENT FOR SEWING-MA- 

CHINES. Henry S. Baldwin, Lynn, Mass., assignor to General 
Electric Co. Filed Oct. 14, 1909. The sewing machine is driv- 
en through a countershaft operated by the motor. 

993,946. CUT-OUT FOR ELECTRICAL CIRCUITS. John T. Beech- 
lyn, Lynn, Mass., assignor to General Electric Co. Filed Aug. 
17, 1908. Comprises a dash-pot, a magnetic plunger therein 
provided with a check-valve to retard upward movement, an 
electromagnet coil concentric with the upper portion of the 
dash-pot, movable magnetic jaws adapted to close upon the 
upper end of the dash-pot and switch tripping mechanism act- 
uated by the jaws. 

993,961. ELECTROLYTIC LIGHTNING-ARRESTER. Elmer E. F. 
Creighton, Schenectady, N. Y., assignor to General Electric Co. 
Filed Oct. 11, 1907. Renewed Oct. 5, 1910. Has a series 
spark gap and means for closing the gap responsive only to 
a continuous discharge of current. 

993,965. EGG-TESTER. Isaac Davis, Las Vegas, N. Mex. Filed 
Feb. 9, 1911. Illumination is supplied by an electric lamp, which 
is contained in a small box. 

993,968. SNAP-SWITCH WITH INCLOSED FUSE. Frank C. De 
Reamer, Schenectady, N. Y., assignor to General Electric Co. 
Filed April 22, 1905. The fuse is removably attached to the 


switch blade. 


993,762.—-CLUSTER SOCKET. 


993,561.—E LECTROSTATIC MOTOR. 


993,352.—ELECTRIC DRILL. 


able in opposite directions to control the direction of operation 
of the motor and the range of operation of the device. 

993,832. EMERGENCY GOVERNING MECHANISM FOR TUR- 
BINES. Oscar Junggren, Schenectady, N. Y., assignor to Gen- 


eral Electric Co. Filed Nov. 4, 1909. A turbine governor is 
provided with an auxiliary electro-magnet which can actuate 


the trigger operating the governor. 

993,843. HIGH-VOLTAGE MERCURY-ARC RECTIFIER. Osias O. 
Kruh, Schenectady, N. Y., assignor to General Electric Co. 
Filed Sept. 20, 1907. Combines a cathode, a plurality of anodes, 
and means within the apparatus for preventing abnormal lag 
of the starting of the arcs from the respective anodes to the 
cathode with respect to the phase of the impressed electro- 
motive forces. 

993,872. MERCURY-METER. William H. Pratt, Lynn, Mass., as- 
signor to General Electric Co. Filed April 9, 1908. Has a 
cup-shaped armature revoluble in mercury between the poles 
of the magnet, a magnetic member substantially filling the 
interior of the armature, conductors leading current to diamet- 
rically opposite edges of the armature, and a retaining mem- 
ber rigidly attached to the magnetic member and the conduc- 
tors and revolubly adjustable about the armature axis. 

993,877. LAMP-SHADE. Johann Jakob Ritter, Basel, Switzerland. 
Filed March 1, 1911. A lamp shade has an upper reflector and 
a lower glass distributor provided with concentric corrugations. 

993,878. COIN-TESTING DEVICE FOR VENDING-MACHINES. 
Peter A. Robichon, New York, N. Y. Original application filed 
April 27, 1906. Divided and this application filed May 21, 1907. 
The coin passes before the poles of a permanent magnet. 

993,899. VAPOR RECTIFIER SYSTEM. Charles P. Steinmetz, 
Schenectady, N. Y., assignor to General Electric Co. Filed 
June 21, 1907. Has a plurality of anodes and reactive means 
between the current source and the anodes and reactive means 
in the same direction for current to either anode. 


993,973. THREE-WIRE GENERATOR. Hermann F. T. Erben and 
Joseph L. Burnham, Schenectady, N. Y., assignors to General 
Filed June 21, 1907. The combination with three 


Electric Co. 
leads of a main armature winding for supplying two of the 
leads, a continuous auxiliary winding closed upon itself and 
generating a different electromotive force than the main winéa- 
ing and having different points connected to the main wind- 
ing and to the third lead to maintain a constant difference of 
potential between the third lead and the other two. 

993,975. TELEPHONE-SUPPORT. Charles E. Flynn, Vale, Ore. 

Filed Feb. 25, 1911. An attachment permanently holds the re- 

ceiver of a desk telephone in such a position as to be at the 

ear of the person talking. The receiver hook is raised and 
lowered by a grip which is fixed to the handle of the telephone. 


993,977. PRESSURE-OPERATED CIRCUIT-CONTROLLER. Fred 
J. Frasier, Minneapolis, Minn. Filed April 19, 1910. The cir- 
cuit is opened and closed by means of variations of pressure 


upon a diapbragm. 
994,010. METHOD OF AND APPARATUS FOR PRODUCING EX- 
HAUSTED VESSELS. Irving Langmuir, Schenectady, N. Y., 
assignor to General Electric Co. Filed Oct. 22, 1910. The ob- 
ject from which air is to be exhausted is placed in a heated 
vessel from which air is exhausted. Although the object may 
be heated to the point of softening, there is substantially no 
difference between the inside and outside and hence can be 


no distortion. 


994,011. SNAP-SWITCH. 
signor to General Electric Co. Filed Oct. 2, 1907. 
provided with a hole, a catch-plate containing a longitudinal 
slot having a circular enlargement at one end, and a connect- 
ing rod having a circular head to fit the enlarged slot and a 
wrist pin to engage with the hole in the disk, the rod lying in 

the same plane as the catch-plate and adapted to swing lat- 


erally in that plane. 


Ingvald Larsen, Schenectady, N. Y., as- 
Has a disk 
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994,022. PROCESS OF DISTILLATION. Robert J. MeNitt, Niagara 
Falls, N. Y., assignor to Roessler & Hasslacher Chemical Co., 
New York, N. Y. Filed Sept. 18, 1909. The secondary of a 
transformer is an annular vessel containing the substance to 
be distilled. To be used especiallly in the case of substances 
which cannot be distilled by the application of external heat 


on account of the destructive effect of such heat upon the con- 
taining vessel. _ 


994,026. THERMAL ELECTRIC FIRE-ALARM. James William 
Mowbray, Gleichen, Alberta, Canada, assignor of one-half to 
William R. McKie. Filed July 18, 1910. Has a turnable shaft 
supported in the base, a conducting post supported in the base, 
and a flexible connection between the turnable shaft and the 
post, electric contacts and means on the shaft adapted to en- 
gage therewith. 

994,030. TROLLEY-POLE ATTACHMENT. William A. Peffer, 
Louisville, Ky.. Filed Oct. 24, 1910. A supplementary trolley 
wheel runs in advance of the current taking wheel, removing 
any foreign substances from the wire. 


994,039. TROLLEY HEAD AND HARP. John Siragusa and Rob- 
ert E. Wood, Chicago, Ill. Filed March 4, 1910. Has arms 
above the trolley wheel which prevent the trolley wheel from 
leaving the wire or aid in replacing it. 


994,040. PUSH-BUTTON SWITCH. Max H. Spielman, New York, 
N. Y., assignor to Joseph F. O’Brien, New York, N. Y. Filed 
Sept. 8, 1910. One of two contacts is in the form of an elbow 
lever mounted to change its position when engaged with the 
other contact. Means are provided for operating the contacts, 
whereby the other or second contact is engaged by the operat- 
ing means to close the circuit and the first named contact or 
elbow lever is engaged by the operating means to open or 
break the circuit. 


994,046. PROTECTIVE MEANS FOR SAFES. Wilson Weikel, de- 
ceased, by Earnest E. Weikel, administrator, Middletown, O. 
Filed Dec. 14, 1910. A tank containing .an air-poisoning agent 
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993,977.—_PRESSURE-OPERATED CIRCUIT CONTROLLER. 


is provided with a fusible closure, and an electric circuit for 
fusing the closure. When forcible entry is attempted the clos- 
ure is fused and the air-poisoning agent released. 


994,050. FLUID CUT-OFF. William E. Apt and Edmund L. Schott, 
St. Joseph, and William H. Garland, Kansas City, Mc. Filed 
March 1, 1910. A lever is operated by an electromagnet trip- 
ping a trigger. 


994,058. ARMATURE. Jesse Coates, Lynn, Mass., assignor to Gen- 
eral Electric Co. Filed March 27, 1907. An armature cf a sub- 
stantially spherical shape comprising a plurality of coils cross- 
ing at the ends of the armature at an acute angle and a thin 
supporting shell for the coils formed of moldable material and 
having portions adapted to raise a coil above the coil immedi- 
ately below it at the crossing point of the coils. 


994,060. RAILWAY-SIGNAL. John P. Coleman, New York, N. Y., 
assignor to Union Switch & Signal Co., Swissvale, Pa. Original 
application filed May 2, 1910. Divided and this application 
filed Dec. 27, 1910. The switch arm is moved by a motor into 
its various positions. A 

994,067. BATTERY-WELL. Frank L. Dyer, Montclair, N. J., as- 
signor to Thomas A. Edison, Inc., West Orange, N. J. Filed 
Nov. 8, 1910. Has walls formed of an infusible insoluble final 
phenolic condensation product and an inert filling body. 

994,079. TELEGRAPH-TRANSMITTER. Benjamin P. Hayes, To- 
peka, Kan., assignor to American Transmitter & Manufacturing 
Co., Topeka, Kan. Filed May 17, 1910. A device has keys 
marked with characters by the depression of which correspond- 
ing impulses are transmitted. 

994,080. MOTOR-CONTROLLER. Clark T. Henderson. Milwaukee, 
Wis., assignor to Cutler-Hammer Manufacturing Co., Milwau- 
kee, Wis. Filed Oct. 17, 1908. A controller for a plurality of 
motors has means for connecting the motors in series, and 
other means for conducting the motors in parailel and inher- 
ently reversing the operation thereof. 

994,094. PORTABLE-LAMP APPARATUS. Richard Max Eaton, 
Niagara Falls, N. Y. Filed July 21, 1919. A miniature lamp is 
supplied with current from a battery which is carried on the 
user's back. 


REISSUES. 


ADJUSTABLE CASING FOR LAMP-SOCKETS. 
Filed Aug. 9, 1910. 


13,247. 
Freeman, Trenton, N. J. 


Edgar H. 
Original No. 927,- 
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334, dated July 6, 1909. The two members of the socket are 
held together by lugs and openings which lock together. Any 
lug fits any opening, permitting of circular adjustment of the 
cap. 

13,248. SELF-ANSWERING SIGNAL SYSTEM. Edwin R. Gill, 
Yonkers, N. Y., assignor to Howard E. Merrell, New York, N. 
Y., and Orlo J. Hamlin, Smethport, Pa. Filed Dec. 13, 1910. 
Original No. 934,908, dated Sept. 21, 1909. Comprises a main 
line, an electromagnet having coils connected to the main line, 
an electromagnetic signal device, an electric circuit for the 
signal device including one or more coils on the first named 
electromagnet, and a circuit changer for the last named circuit, 
arranged to be operated by energizing the magnet. 


PATENTS THAT HAVE EXPIRED. 


Following is a list of the electrical patents (issued by the 
United States Patent Office) that expired June 5, 1911: 


po MULTIPHASE-CURRENT MOTOR. Louis Bell, Boston, 
e ass. 
520,764. METHOD OF AND MEANS FOR STARTING ALTER- 


NATING-CURRENT MOTORS. Louis Bell, Boston, Mass. 
520,773. ARMATURE FOR DYNAMO-ELECTRIC MACHINES. 
Hermann F. T. Erben, Schenectady, N. Y. 
a LIGHTNING-ARRESTER. John W. Gibboney, 
ass. 


a age ELECTRIC-MOTOR TRUCK. John C. Henry, Westfield, 


520,781. DYNAMO-ELECTRIC MACHINE. Albert B. Herrick, 
Schenectady, N. Y. 

520,782. ELECTRIC MOTOR. Alfred Hinman, Olympia, Wash. 

520,784. ELECTRIC-MOTOR CONTROLLER. William J. Hopkins 
and Theodore Stebbins, Boston, Mass. 

520,786. EAR-PAD FOR TELEPHONE RECEIVERS. James W. 
Kinniburgh, Wellington, New Zealand. 

520,787. ELECTIC LOCOMOTIVE. Walter H. Knight, Lynn, Mass. 

520,788. STAND FOR CONTROLLING ELECTRIC CIRCUITS. Ed- 
ward R. Knowles, Middletown, Conn. 


Lynn. 


520,789. VOLTMETER. Edward R. Knowles, Middletown, Conn. 

a ELECTRIC ELEVATOR. William D. Lutz, Philadelphia, 
a. 

520,795. ELECTRO-PROTECTIVE SYSTEM FOR LOCKS. Morris 


Martin, Malden, Mass. 
520,800. ALTERNATING-CURRENT MOTOR. Olof Offrell, Mid- 
dletown, Conn. 

520,809. MEANS FOR PREVENTING ARCING IN ELECTRIC 
POWER STATIONS. Elihu Thomson, Swampscott, Mass. 
520,810. ELECTRIC RECIPROCATING MOTOR. Elihu Thomson, 

Swampscott, Mass. 
520,811. ELECTRIC METER. Elihu Thomson, Swampscott, Mass. 
520,822. SYSTEM OF CIRCUIT FOR ELECTRIC MACHINES. 
Charles E. Davies, Chicago, Ill. 


520,852. ELECTRIC-SWITCH BOX. Edward R. Knowles, Middle 
town, Conn. 
520,858. HYDROCARBON-MOTOR. Emory I. Nichols, San Fran- 

cisco, Cal. 


520,908. ELECTRIC-CIRCUIT REGULATOR. 
New York, N. Y. 

520,938. CLOSED CONDUIT FOR ELECTRIC RAILWAYS. Paul 
Plodeck, Sr., Cleveland, Ohio. 
520,939. CONCENTRATOR. Almire H. Rapp, San Francisco, Cal. 
520,940. DYNAMO-ELECTRIC MACHINERY. Coleman Sellers, 

Philadelphia, Pa. l 


Harry F. Waite, 


520,964. VOLTMETER. Edward R. Knowles, Middletown, Conn. 


520,965. SYSTEM OF ELECTRICAL DISTRIBUTION. Benjamin 
G. Lamme, Pittsburg, Pa. 

520,970. METHOD OF ECONOMIZING THE ENERGY OF AL 
TERNATING CURRENTS. Charles F. Scott, Pittsburg. Pa. 

520,972. PHOTOGRAPHIC-CAMERA SHUTTER. Abner G. Tis- 
dell, Brooklyn, N. Y. 

520,975. CONVERTER SYSTEM FOR ELECTRIC RAILWAYS. 
George Westinghouse, Jr., and Charles F. Scott, Pittsburg. Pa. 

520,991. ELECTRIC-ARC LAMP. Louis E. Howard, Plainfield, 


N: 

520,996. ELECTRIC-ARC LAMP. Louis B. Marks, New York, N. 
Y., and Clarence Ransom, Passaic, N. J. 

521,010. CONDUIT BELECTRIC-RAILWAY SYSTEM. James B. 
Brand, Milwaukee, Wis. 


521,046. ELECTRIC ANNUNCIATOR. Frederick W. Ross, Boston, 
Mass. 
521,051. SYSTEM OF ELECTRICAL DISTRIBUTION BY ALTER- 


NATING CURRENTS. Charles F. Scott, Pittsburg, Pa. 


521,065. ELECTRIC ALARM CLOCK. John S. Whitehead, Detroit, 
Mich. 
521,085. ELECTRICAL GOVERNOR FOR WATER-WHEELS. 


Carl S. English, Lowell, Mich. 


521.089. ELECTRIC METER. Warren H. Reed, New Orleans, La. 
521.124. SECTION INSULATOR. Henry B. Nichols and Freder- 


ick H. Lincoln. Philadelphia, Pa. 

521,125. ELECTRIC SUBWAY. James J. E. Philips, Brooklyn. 
N- Y. 

521.131. INCANDESCENT LAMP. Detlaf C. Voss. Boston, Mass. 

521.1388. ELECTRIC MOTOR FOR DENTAL ENGINES. Walter A. 
Crowdus, Chicago, I]. 
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EVIDENCE BEFORE PUBLIC-UTILITY COMMISSIONS. 


The increasing development of the practice of corporate 
regulation by public-utility commissions is introducing many 
important problems for the consideration of central-station, 
electric-railway and telephone company managements. In 
order that all such companies shall make the best possible 
showing when appearing before these state tribunals, it is 
necessary for those representing an operating organization 
to prepare complete evidence upon the cases in hand, for 
more and more it is apparent to close observers of regula- 
tion that the most minute information is certain to be de- 
manded from the public-service corporations which are par- 
ties to commission business. In other words, the adminis- 
trative, legal and technical branches of a central-station or- 
ganization, must work together to face an even greater range 
of inquiry than is customary in the courts, since the com- 
missions everywhere are seeking the fullest possible infor- 
mation upon all phases of operation which in any way are 
related to questions of investment, running costs and rates 
charged for service. 

There is nothing about this thoroughness of inquiry 
which need alarm the most conservative management, for 
only upon the basis of complete information is it possible to 
reach a fair decision in the complex issues involved in peti- 
tions for franchise grants and renewals, changes in exist- 
ing rates, and issues of capital. There is not the slightest 
question that the great majority of public-utility companies 
in this country are doing their utmost to conduct their busi- 
ness upon fair and honorable lines; and where this is so, the 
most acute cross-examinations by opposing interests cannot 
injure the corporate standing in the eyes of the commis- 
sions, provided every facility is accorded such boards to se- 
cure the fullest possible range of information. The presen- 
tation of evidence before such a tribunal becomes, there- 
fore, a matter of supreme importance. 

In a rate case, for example, a thorough inquiry calls for 
the presentation of exhaustive evidence concerning the prices 
paid for apparatus and materials used in construction, pro- 
vided the commission is disposed to give full weight to the 
magnitude of the existing investment and any probable de- 
preciation upon it. It must do this to reach a fair conelu- 
sion, but not seldom the lack of adequate records of equip- 
ment prices, and life experienced under service conditions, 
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hampers the company. It is surprising how far back an in- 
quiry may be pushed in connection, for example, with the 
installation of underground-conduit lines and cables, re- 
quiring the presentation of at least transcripts of record 
books showing the amount of ducts and wire laid in annual 
quantities, running back perhaps ten to twenty years. The 
importance of keeping old vouchers of construction cost has 
frequently appeared in the conduct of hearings of this kind, 
since the aim of outside experts and counsel for those at- 
tacking an existing schedule of rates is almost invariably to 
show that the cost of the work done in former years was 
excessive, or else that modern methods would enable a given 
installation to be made with a reduced investment. In most 
eases the parties attacking rates or contending against an 
issue of stock at a given price are willing to admit the jus- 


tice of a reasonable return upon the money actually put into. 


the work, plus an aliowance for operation, maintenance, 
taxes, insurance and depreciation. The depreciation allow- 
ance is invariably subject to more or less discussion; but 


behind this lies the necessity of reaching an agreement con- 


cerning the actual investment in the property. 


Evidence prepared for presentation before a public- 
utility board must include the possibility of being followed 
to its initial basis, if it is to certainly withstand the assaults 
of opponents. It cannot be too much emphasized that the 
production of actual cost records from the company’s 
archives is the best answer to the estimates of outsideérs as 
to the cost of doing a given piece of work. Even if the ex- 
perts of the petitioner seeking a rate reduction are per- 
mitted to make a careful appraisal of the company’s plant 
and property, such figures are in the last analysis inferior 
to actual records of money spent for labor and materials 
on the job itself. It is simply a case of balancing facts 
against opinions, and to do this suecessfully against the dis- 
tinguished experts sometimes called into service by munici- 
palities or groups of consumers against the company, re- 
quires svstematie accounting for every dollar spent in the 
company’s conduct of affairs. It is not necessary to be dis- 
turbed over ecross-questioning Which is merely speculative in 
character. 

If it is important to maintain careful records of in- 
stallation costs, it is equally so to register in some perma- 
nent form the dates of Installation, repairs of Importance 
and replacements of individual pieces of machinery by new 
equipment. All the theories in the world regarding depre- 
ciation must give place to actual facts concerning the ef- 
fective life of apparatus drawn from the permanent records 
of the company, no matter whether the equipment is worn 
out or replaced on account of obsolescence, And in this con- 
nection the company Which presents evidence upon operating 
policies must be prepared to introduce to the commission the 
men actually doing the work in the field, if the cross-fire of 
Opponents is to be most effectually combatted. 


Finally. it will pay the pubhic-utility manager to spend 
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time once in awhile in reading over the stenographic testi- 
mony of cases before different tribunals of the regulating 
type, if he is within reach of such evidence, for within such 
pages are inevitably compressed the fruits of a wide operat- 


ing and administrative experience with the additional bene- 
fit of an actual exhibit of the way in which cases have been 


handled in the past. 


ELECTRICITY IN MINING. 

An announcement will be found upon another page of a 
prize which has been offered in England for an electrie 
miner’s lamp which will meet certain requirements as to 
safety, portability and general suitability. There are out- 
fits already on the market consisting of a smail portable 
storage battery connected to a high-efficiency incandescent 
lamp, but these do not seem to have met all the require- 
ments of mine work, Neither are the old-fashioned oil 
“safety” lamps entirely satisfactory under all conditions, 
and explosions have occasionally been caused by them. It 
is to the electric lamp that miners are looking for a final 
solution of their problem. 

It should not be so very difficult to meet the require- 
ments laid down by the Secretary of State for Home Af- 
fairs, and the opportunity should meet with a response from 
American inventors. While the prize offered, $4,860, is not 
a large sum, and might not pay for the development work, 
the principal reward would come from the commercial possi- 
bilities to the successful competitor after the award is made. 
For a moderately priced lamp meeting all the conditions, 
the demand would be enormous, both in England and this 
country. 

The applications of electricity in mining are being 
steadily extended. The first use of it to be made was for 
propelling ears of coal or ore to the mouth of the mine 
through horizontal gangways; later it was used for hoisting 
in vertical shafts, and also for pumping, drilling, cutting and 
lighting. It is in collieries that difficulties have chiefly been 


met. Fire-damp and explosive mixtures of coal dust have 


made it imperative that all danger of sparking from commu- 
tators, switches, short-circiuts, ete., De eliminated and that 
electric lamps he protected from breakage or other dangers. 
The advent of flame-proof and water-proof motors has 
marked a distinet advance, and puts direct-current appar- 
atus on an equal footing with alternating-eurrent equip- 
ment, Which has heretofore been favored. Insulation is re- 
ceiving better attention than formerly, and on account of 
the damp conditions whieh usually prevail it is a very im- 
portant item. 

Electric drive for mining machinery has the advantage 
over compressed air of a less loss in transmission as well 
as greater efficiency in application, The eonditions of trans- 
mission for compressed air in a mine are not the best and 
the losses amount to two or three times those incident to 


electhie transmission of power, 
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GAS LIGHTING AT ITS BEST. 

While aiding the contract departments and solicitors of 
electric light and power companies by a continual variety of 
articles on up-to-date ways of using electric current and cf 
interesting new customers, we have not overlooked the fact 


that the successful salesman must know his competitor’s 
goods as well as his own. In the case of gas, its general 


shortcomings have been so evident and so little has been 
done during recent years in developing new devices or meth- 
ods that not much space has been needed to show the status 
of the gas competition. 

However, the past year has seen a strenuous effort on the 
part of the gas company at Chicago to equip its new twenty- 
one-story office building with gas instead of adopting electric 
lights, as has been done by all other notable buildings in that 
city. To do this with any hope of success, meant a departure 
from the time-honored gas fixtures which had been so easily 


crowded out of other buildings by more modern types of 


electric-light fixtures. The results, as set forth before ‘the 


Illuminating Engineering Society by Mr. Charles A. Luther, 
show a decided advance over the gas-lighting practice with 
which we have long been familiar, and probably represent 
the highest point yet reached in American gas-light practice. 
It is therefore important for the electrical fraternity to be 
familiar not only with the new features introduced in the 
hghting of the building, but more particularly with the real 
measure of progress and shortcomings which these imply. To 
aid in this, we are presenting on another page a dozen con- 
clusions which a keen observer has drawn from this, the ne 


plus ultra of all recent gas-light installations. 


THE DANGER OF ISOLATED GAS LIGHTING. 

It seems strange that with the constantly increasing 
knowledge of the advantages of electricity, and the widening 
of the territory reached by the network of transmission lines, 
there should be much demand for gas or oil illuminants which 


are stored in or near the house of the consumer, and are in 


themselves dangerous. Yet this is true, and the newspapers 


record repeated instances where a too trusting householder 
hunted with a match for a leak in his acetylene or gasoline 
plant, with disastrous results, 

One item recently appearing in a newspaper describes 
the explosion of an acetylene chureh-lighting installation 
which occurred in a Tennessee town. The plant ceased, dur- 
ing services, to operate, and the pastor, according to the 


modus opcrandt in vogue on such occasions, sought the cause 


of the trouble with a lighted mateh. An explosion resulted. 


This village was of about 3,500 population and had an elec- 
tric light plant giving both night and day service. 

A similar accident happened within a very few miles of 
a city of 20,000 population, and well within the radius of the 
city’s distribution lines. In this case the owner of a recently 
installed gasoline iHuminating plant detected the odor of 


gasoline and sought with a match to find the leak. The 
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house was completely destroyed as a result of the explosion ; 
the man himself was seriously injured and a little girl on 
the scene was killed. 

That such cases as this appear frequently among the 
news items of our daily papers, indicate that there must be 
a large amount of business yet obtainable from people who 
have passed the oil-lamp stage and are searching for some 
better illuminant. It is in this line that ‘‘missionary work’’ 
is needed from the central stations, and in this direction the 
lighting business will find much growth. 

The attention of the consumer should he called to the 
danger of private illuminating plants, and it is necessary 
through judicious publicity and advertising matter to keep 
the publie informed of the cleanliness, safety and convenience 
of electric lighting and power. Although it may seem ineredi- 
ble it is nevertheless a fact that acetylene and gasoline light- 
ing have, in some small and even moderate-sized towns, been 
allowed to gain a foothold through nothing less than a laxity 
in the management of the local central station. The solution 
of the question will be found when up-to-date central-station 
methods become universal and the value of publicity and edu- 


eation is fully realized. 


UNDERGROUND CABLE. 

The laying of conduits in city streets for the purpose of 
running electrical conductors underground has become so 
common in this country that one is likely to look upon this 
as the only approved method of running cables under the 
surface. And in city streets, where the surface is paved 
and where the street may be torn up again at any time 
for other purposes, this does seem to be the only satisfac- 
tcry method, although the forms of available conduit con- 


struction are numerous. But in parks, suburbs and open 


country, where the above conditions do not have to be met, 
the construction of a conduit seems to be superfluous, espe- 
cially where a single cable is to be run. 

An alternative plan is to run cable loose in the ground, 
burying it to only a depth sufficient to give protection from 
any disturbance at the surface. The cable covering must 
be, of course, waterproof and sufficiently rugged to with- 


Stand ordinary handling. These requirements are no more 


than are met in conduit work, and similar lead-covered ca- 
ble is frequently used without conduit. Where greater pro- 
tection seems necessary, armored cable may be used, or 
what is just as cheap, the lead-eovered cable may be run in 
iron pipe. In the latter case, it need be only barely covered 


with earth, sufficient to protect it from unusually rough 
knocks. 

Cable has been run in this manner in the outlying por- 
tions of Philadelphia, New York, Washington and other 
cities, and has proven very satisfactory for suburban and 
rural lines. Jn Europe it is more widely used; indeed, con- 
duits are resorted to. only when they are unavoidable, as 


ecnduit construction is not at all popular on the Continent. 
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Boston Edison Company Opens Elec- 
tric-Vehicle Garage. 

The activities of the Boston Edison 
Company relative to electric-vehicle 
matters have recelved widespread at- 
tention and the remarkable results that 
are being attained in the permanent 
establishment of the electric in Boston 
bear out the contentions of electric- 
vehicle enthusiasts that central-station 
co-operation is a dominant feature in 
the advancement of the business. 

Perhaps one of the most significant 
steps taken by the Boston Company in 
this campaign was the establishment 
of an electric-vehicle garage on Atlan- 
tic Avenue in the heart of the city. 
The location is an ideal one and the 
building is devoted exclusively to elee- 
trics. Within a short time after the 
announcement was made that such a 
building was being prepared, there 
were many vehicles booked, and before 
it was opened about all the space had 
been engaged by owners of all types 
of commercial vehicles. 

In fitting up the building no attempt 
was made toward artistic effect, but 
every effort was exerted to provide 
means for the best of service in the sim- 
plest manner possible, one desire being 
to prove to prospective garage owners 
the inexpensive manner in which a 
model garage can be provided without 
sacrificing quality of service or the con- 
venience of the public. 

The portion of the building fitted for 
this purpose covers an area approxi- 
mately 100 feet by 50 feet, with a roof 
clearance averaging about thirty feet, 
and it is estimated that this space will 
accommodate between twenty and thir- 
ty vehicles. 

The current for charging is obtained 
from the Edison Company’s direct-cur- 
rent three-wire mains, and is conduci- 
ed to two charging panels located in 
the operating room on the northeast 
corner of the building. Each panel has 
mounted upon its six charging switches, 
instruments and charging rheostats, 
from which the current is carried to 
charging receptacles conveniently lo- 
cated about the charging area. Sut- 
ficient space has been reserved for ad- 
ditional equipment when required. 
Charging plugs with sufficient lengths 
of cable are provided to accommodate 
vehicles in any part of the building. 

The floor consists of a smooth con- 
erete surface, and the entrance is of 
sufficient size to admit the largest truck 
when fully loaded. The washstand, re- 
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pair shop and battery space are located 
at one end of the building, while at the 
other are facilities for charging spark- 
ing batteries and the work bench, with 
a full equipment of modern tools for 
light repair work. 

The office, located in one corner of 
the room, is comfortably fitted for the 
convenience of operators, and provision 
is made for the keeping of operating 
and maintenance data in detail, so that 
exact costs of all description can be fig- 
ured out for the customer’s informa- 
tion, or for commercial comparisons. 

A gallery at the farther end com- 
prises the stock room, where supplies 
and spare parts are stored; also the 
drivers’ quarters, provided with lock- 
ers, table and chairs for their con- 
venience. The entire building is light- 
ed with Mazda lamps equipped with 
Holophane reflectors, so spaced as to 
give adequate illumination at a mini- 
mum expense. | 

It is the plan of the company to offer 
its garage „services at a flat rate per 
vehicle per month, this service to in- 
clude electric charging, irrespective of 
mileage, washing, flushing, battery 
testing, inspections, polishing, expert 
advice, adjustments and minor repairs. 
Spare vehicles are available at the ga- 
rage for towing home ears in case o? 
accident or failure of power, at reason- 
able rates and for rental when ma- 
chines are laid up for painting or re- 
pairs. The company expects to have its 
garage taxed to the utmost. 

—_——_—_~»--@—__—___ 
Railway Signal Association. 

The Railway Signal Association held 
a meeting in New York City on June 
13 and 14 at the Hotel Astor. The at- 
tendance was large and representative. 
Reports of twelve committees were re- 
ceived and passed upon for presenta- 
tion at the annual meeting to be held 
in Colorado Springs next October. 

C. E. Denney, of Cleveland, presi- 
dent of the Association, was present 
and presided at the sessions. Among 
the papers read was an interesting one 
on ‘‘Apparatus for Charging Storage 
Batteries,” by H. K. Ferguson, R. E. 
Russell and E. E. Kimball. 

Among those in attendance were C. 
C. Rosenberg, of Bethlehem, Pa., secre- 
tary; C. C. Anthony, of Philadelphia, 
vice-president; B. H. Mann, of St. 
Louis; W. L. Candee, of the Okonite 
Company, New York; Azel Ames, of 
the Kerite Company ; Charles E. Grown, 
Central Eleetrie Company, Chicago. 
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A banquet and theater party were 
given to a number of the members by 
Captain Candee on Tuesday night. 

The Association has a membership of 
about 300, composed largely of active, 
progressive, young men. 

— eoe 
Postal Telegraph to Undertake 
Telephony. 

Announcement was made on June 12 
at the executive offices of the Postal 
Telegraph Company, in New York City, 
that it is to enter the telephone field. 
As a result of experiments that have 
just been completed between Salt Lake 
City, Utah, and Reno, Nev., and be- 
tween Reno and San Francisco, its 
trunk telegraph lines are to be used 
for telephone messages between those 
cities. 

| m 
National Gas and Gasoline Engine 

Trades Association. : 

The National Gas and Gasoline En- 


gine Trades Association will meet June 


20 to 23, inclusive, at the Hotel Pont- 
chartrain, Detroit. At the opening ses- 
sion, Tuesday morning, there will be 
the usual preliminaries in the way of 
announcements, reports of officers and 
short talks of about five minutes by 
various members. 

The afternoon session and remaining 
days will be devoted to reading of 
papers, reports of committees, excur- 
sions, ete. Friday will be devoted to 
trips to engine, automobile and other 
factories in Detroit. Exhibits will be 
arranged in rooms adjoining the meet- 
ing hall. 

Evervone interested in this field is 
invited to attend the meetings whether 
a member or not. Special invitation 


‘is extended to all who expect to be 


at the convention to bring their ladies 
with them. <A special train will run 
from Chicago via Michigan Central 
Railroad, leaving Chicago at midnight 


June 19. 
a ae 


Chicago Electric Club. 

Sidney A. Teller addressed the Chi- 
cago Electric Club on June 14, calling 
attention to the work the City of Chl- 
cago is doing in establishing small 
parks in the various congested dis- 
tricts. He pointed out the advantages 
of these parks both as a children’s play- 
ground and as a social center for the 
surrounding inhabitants. He cited sta- 
tistics showing the good they accom- 
plish and pointed out the urgent need 
for more of them. 
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Ralph D. Mershon. 

Ralph Davenport Mershon, engineer 
and inventor, was born in Zanesville, 
Ohio, July 14, 1868, son of Ralph Smith 
and Mary (Jones) Mershon. He was 
educated in the public schools of his na- 
tive place, and began his engineering 
career at the age of seventeen, as a 
member of an engineering corps en- 
gaged in railway location and construc- 
tion. In 1886 he entered the Ohio State 
University, from which institution he 
graduated in 1890, with the degree of 
Mechanical Engineer. During the last 
year of his university course, he was 
student assitant of physics 
and electrical engineering, 
and for one year after grad- 
uation (1890-91) he was as- 
sistant instructor of elec- 
trical engineering. During 
1891-1900, he was employed 
by the Westinghouse Elec- 
tric & Manufacturing Com- 
pany of Pittsburg. While 
with this company, Mr. 
Mershon had experience in 
all branches of electrical 
work; research work, both 
theoretical and practical ; ex- 
perimental work; designing; 
factory engineering; field en- 
gineering and installation; 


ent experimental work ; com- 
mercial work and selling. He 
designed the transformers 
for which the Westinghouse 
Company received an award 
at the World’s Columbian 
Exposition at Chicago in 
1893. 

In 1893-95 he had charge 
of certain work being done 
by the Westinghouse Com- 
pany in connection with the 
extension of the transmission 
plant of the Telluride Power 
Transmission Company, of Telluride, 
Colo., which was a single-phase alter- 
nating-current transmission, employing 
single-phase synchronous motors. 

In 1896-97 he carried on at Telluride 
for the Telluride Power Transmission 
Company and the Westinghouse Elec- 
tric & Manufacturing Company an in- 
vestigation of the phenomena which 
occur between conductors at high volt- 
ages. This investigation was carried 
out on a transmission line about two 
and one-half miles long, and was the 
first investigation ever made in which 
quantitative measurements were ob- 
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tained of the ionization and other at- 
mispheric losses occurring between con- 
ductors at high voltages. Original 
methods of investigation were devised 
by Mr. Mershon for this work, and spe- 
cial apparatus designed and built by 
him, by means of which quantitative 
measurements were made up to 72,000 
volts. At the completion of the quan- 


titative work, the voltage was carried 
up to 133,000 volts, at that time by ~ 
far the highest voltage that had ever 
been impressed on an outdoor line. 
Securing leave of absence from the 
Westinghouse Company in 1897-1898, 


RALPH D. MERSHON, 
Consulting Engineer. 


he acted as chief engineer of the Colo- 
rado Electric Power Company, during 
the designing and installation of their 
transmission plant, which generates 
current by steam at Canon City, Colo., 
and transmits power at 25,000 volts to 
Cripple Creek, a distance of twenty-five 
miles, where it is used for mining. 
From 1897 to 1900, Mr. Mershon was 
engineer of the New York office of the 
Westinghouse Electric & Manufactur- 
ing Company and, during the latter 
year, he resigned to enter upon private 
practice as a consulting electrical and 
mechanical engineer in New York City, 
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with a branch office in Montreal, Can- 
ada. 
Some of the more important pieces 
of engineering work accomplished by 
him since entering practice as a con- 
sulting engineer are the reconstruction 
and enlargement of the water-wheel, 
generating, transforming and transmit- 
ting equipment of the Montreal & St. 
Lawrence Light & Power Company 
(now a part of the Montreal Light, 
Heat & Power Company), transmitting 


20,000 horsepower at 25,000 volts to 


Montreal, a distance of seventeen miles; 
the design and supervision of the trans- 
mission plant of the Shaw- 
inigan Water & Power 
Company, transmitting pow- 
er at 50,000 volts a dis- 
tance of eighty-five miles 
to Montreal; the design and 
installation of the substation 
equipments of the Montreal 
Street Railway Company, 
having an aggregate capac- 
ity of about 12,000 horse- 
power, for utilizing the pow- 
er transmitted to Montreal 
from various hydraulic 
plants; the design and super- 
vision of the transmission 
plant of the Niagara, Lock- 
port & Ontario Power Com- 
pany for transmitting power 
at 60,000 volts from Niagara 
Falls to various points in 
New York State. This lat- 
ter plant is the largest trans- 
mission plant which has ever 
been undertaken in point of 
capacity, and is one of the 
most important in point of 
distance of transmission. Its 
present capacity is 60,000 
horsepower, and it is laid out 
for an increase of 180,000 
horsepower. Its longest feed- 
er is, at present, 160 miles. 

Mr. Mershon has invented and pat- 
ented a number of devices which are 
being today manufactured under his 
patents, amongst the most important of 
which are the following: 

The six-phase rotary converter for 
converting alternating to direct cur- 
rent. This invention covers the trans- 
formation of current from three-phase 
to six-phase by means of three trans- 
formers and feeding to six-phase cur- 
rent into the rotary converter. 

The compounded rotary converter, 
using an artificial reactance in series 
with the alternating-current side of the 
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rotary converter. The use of a separate 
reactance in connection with each ro- 
tary enables the compounding effect of 
the series coils of each machine to be 
effective upon that machine only, with- 


out affecting the other apparatus fed by 


the same circuit. 

A system of lightning protection for 
electrical apparatus, especially applica- 
ble to high-voltage circuits. 

A system of protection against the 

possibility of fire in the case of instal- 
lations of oil-insulated transformers. 

A compensating voltmeter, enabling 
the indication at any point of a trans- 
mission system of the voltage at any 
other point, without the use of pressure 
wires. This device taken account of 
the resistance, reactance, leakage and 
capacity current of the transmission 
line and of the power-factor of the load. 
Mr. Mershon received from the City of 
Philadelphia the John Scott medal and 
premium for this device. 

In 1905, and for several years subse- 
quent, he was retained on the work of 
the Victoria Falls Power Company, in 
connection with the steam stations 
which they are installing near Johan- 
nesburg for supplying power to the 
gold mines of the Witwatersrand, and 
in connection with the proposed trans- 
mission of power from Victoria Falls 
on the Zambesi River, Rhodesia, South 
Africa, to the Rand, for operation in 
connection with these steam stations. 

Mr. Mershon is the author of a num- 
ber of technical papers, amongst which 
are ‘‘The Output ot Polyphase Gener- 
ators and Rotary Transformers,’’ 1893. 
This paper contained the first published 
analysis of the effect upon the output 
of closed-coil windings, when the num- 
ber of phases is varied. ‘‘Drop in Al- 
ternating-Current Lines,’’ 1897, treat- 
ing of the calculation of drop and giv- 
ing a table and chart by means of 
which such calculations can be quickly 
and accurately made. ‘‘The Maximum 
Distance to Which Power Can be Eco- 
nomically Transmitted,” 1904. This 
paper was presented at the Interna- 
tional Electrical Congress at St. Louis, 
in 1904, and was read before the Amer- 
ean Institute of Electrical Engineers 
the same year. In presenting this pa- 
per at the International Electrical Con- 
vress, Mr. Mershon represented the 
American Institute of Electrical Engi- 
neers, acting as ‘‘Delegate from the 
American Institute of Electrical Engi- 
neers to the International Electrical 


Congress.” ‘High Voltage Measure- 
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ments at Niagara,’ read before the 
American Institute of Electrical Engi- 
neers, June 30, 1908. This paper gives 
the results of some three years of in- 
vestigation of the ionization and other 
atmospheric losses occurring between 
line conductors at high voltages. The 
work was a continuation of that pre- 
viously done at Telluride. 

Mr. Mershon is a member of the 
American Institute of Electrical Engi- 
neers, of which he has been a director 
and vice-president. He is on a number 
of committees of the Institute. For 
many years he was chairman of the 
committee on High-Voltage Transmis- 
sion, having been the first chairman, 
and, as such, having created the work 
of this important committee. He is a 
member of the United States National 
Committee of the International Electro- 
technical Commission. He is a member 
of the Inventors Guild, and at the pres- 
ent time is its president. He is also 
a member of the American Society of 
Mechanical Engineers, the American 
Society of Civil Engineers, the Ameri- 
can Electrochemical Society, the Frank- 
lin Institute of Pennsylvania, the Cana- 
dian Society of Civil Engineers, the 
British Institution of Electrical Engi- 


. neers, the Société Internationale des 


Electriciens, and a fellow of the Amer- 
ican Association for the Advancement 
of Science. He is a member of the Uni- 
versity Club, the Engineers’ Club and 
the Lawyers’ Club, of New York, and 
of the St. James Club, of Montreal. 
——_s---o—____—_ 
Prize for a Safe Electric Miner’s 
Lamp. 

The British Home Secretary an- 
nounces that in order to encourage the 
production of safe and efficient types 
of electric lamps for miners, a colliery 
proprietor has placed at his disposal 
the sum of £1,000 to be offered as a 
prize for the best lamp or lamps ful- 
filling certain specified requirements. 

The conditions of the competition are 
as follows: 

(1) The competition will be open 
to persons of any nationality. 

(2) It will be in the discretion of 
the judges to award the whole of the 
prize for the lamp which they consider 
to be the best, or to divide the prize, 
or to make no award if no lamp ap- 
pears to them to be of sufficient merit. 

(3) The lamps must be addressed, 
eare of Mr. C. Rhodes, at the Home 
Office Testing Station, Rotherham, 
England, and must reach the testing 
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station not later than December 31, 
1911. A spare globe should accompany 
each lamp. 

The requirements which should be 
fulfilled by any lamps submitted for 
competition are as follows: 

(1) The lamp should be of sound 
mechanical construction so as to with- 
stand rough usage. 

(2) The lamp should be of simple 
construction, and easy to maintain in 
good order and repair. 

(3) The lamp should be so con- 
structed as to render impossible the ig- 
nition of inflammable gas either with- 
in or without the lamp. 

(4) The lamp battery should be so 
constructed that any liquid which it 
may contain cannot be spilled when the 
lamp‘is in use, and means should be 
provided for dealing with any gas 
which may be generated by the bat- 
tery. 

(5) The materials used and the 
construction should be such that met- 


als and other parts will not be liable 


to deterinriation by corrosion as a re- 
sult of the action of the electrolyte, 
ete., used in the battery. 

(6) The lamp should be effectively 
locked, so that it cannot be opened 
without detection. 

(7) The lamp should be capable of 
giving not less than two candlepower 
continuously for a period of not less 
than ten hours. 

(8) The light should be well dis- 
tributed outside the lamp. A movable 
reflector to concentrate or to shield the 
light may be provided. 

In addition to the above require- 
ments regard will be paid to (a) the 
first cost of the lamp, (b) the cost of 
maintenance, (c) convenience in han- 
dling, and (d) the weight of the lamp 
when charged and ready for use. 

; een ee eee 


Wisconsin Waterpower Law. 


_A bill has been passed in Wisconsin, 
repealing all existing waterpower fran- 
chises, giving the holders of such fran- 
chises the privilege of exchanging them 
within one year for permits limited to 
twenty years and conferring authority 
on the State Railroad Commission to 
grant such permits and new permits 
for the development of other water 
powers. 

It also provides for levying an an- 
nual license fee ranging from $0.20 to 
$2.00 on each horsepower developed, 
the fee to be based on the value of the 
power. 
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The Brunot’s Island Power Plant. 


A Description of the Generating Station of the Pittsburg Railways Company. 


One of the largest and most modern 
generating stations of any street-rail- 
way system in the United States is the 
Brunot’s Island power plant of the 
Pittsburg Railways Company, which 


“controls and operates ninety per cent 


of the street traction in the Greater 


49 


Pittsburg territory. Every device of 
the most improved kind in street-rail- 
way operation is to be seen here and 
the works are a revelation in the use 
of labor-saving machinery. In the en- 
tire plant there are scarcely more than 
a dozen men, five only in the enormous 
boiler room, where thirty big boilers 


BY HARTLEY M. PHELPS. 


are installed. All the machinery, dy- 
namos, engines, etc., are self-oiling, and 
the automatic stokers and self-clean- 
ing grates of the boilers leave little 
manual work to be done. The invest- 
ment in this plant exceeds two million 


dollars. 


FIG. 1—VIEW OF GENERATING ROOM. 


Brunot’s Island lies in the Ohio River 
about one and one-half miles below the 
junction of the Allegheny and Monon- 
gahela Rivers; its location is particu- 
larly well favored for the central gen- 
erating station of the Pittsburg rail- 
way system, as coal and water, the two 
chief supplies required for operation, 


may be obtained advantageously. The 
water is brought into the station 
through large concrete tunnels con- 
nected to intake wells on the river 
bank, while the coal is unloaded from 
river barges by means of a clam-shell 
bucket operated from an engine-driven 


derrick. This bucket elevates the coal 
into a large hopper, from which it is 
loaded into dump ears and conveyed 
into the boiler room by an electric lo- 
comotive. From the dump cars the coal 
is dumped into chutes leading into the 
stokers. Coal may also be received by 
railroad from the Ohio connecting 
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bridge which spans the island and con- 
nects the Pennsylvania Southwest sys- 
tem with the Northwest lines on either 
side of the river. 

The generator room is 600 by 85 feet, 
with a total capacity of 20,500 kilo- 
watts, equal to about 27,500 horse- 
power. The power equipment in this 
room comprises: 

Three 1,500-kilowatt direct-current 
'Westinghouse generators, each con- 
'nected to a cross-compound engine run- 
ning at ninety revolutions per minute. 
Electromotive force, 550 volts. Cur- 
rent, 2,727 amperes. These machines, 
with flywheels twenty feet in diameter, 
are the largest of their kind in West- 
ern Pennsylvania. 


Two 1,500-kilowatt alternating-cur- 


rent generators direct-connected to en- 
gines as above. 

One 3,000-kilowatt alternating-cur- 
rent generator direct-connected to a 


but to take care of a 1,500-kilowatt en- 
gine requires 1,000 square feet, assum- 
ing one boiler horsepower were in- 
stalled for every kilowatt of engine ca- 
pacity. Thus the boilers take up less 
floor space than the engine for the same 
capacity, as is seen in the older type 
of power house, where the boiler room 
is usually smaller than the engine 
room. In the case of the turbine the re- 
verse is true, as the boiler floor space 
is about 2,000 square feet, eight times 
the floor space of the turbines. 

The switchboard for the control of 
the equipment is of the most modern 
type, electrically operated switches be- 
ing in use. Under the old method of 
operation it was possible to have all the 
switches and instruments within reach 
of the switchboard operator, but this is 
impracticable in a large capacity sta- 
tion. In the electrically operated 


switches mentioned a magnet operates 


FIG. 2—BRUNOT’S ISLAND POWER HOUSE. 


double-flow Curtis steam turbine run- 
ning at 1,800 revolutions per minute. 

Two 5,000-kilowatt alternating-cur- 
rent: generators, each direct-connected 
to a double-flow turbine running at 
1,200 revolutions per minute. 

A third 5,000-kilowatt turbine is now 
being installed and there is space: for 
additional machines in the engine 
room. 

An immense amount of floor space is 
saved by using the turbines instead of 
the old reciprocating engines. The 
1,500-kilowatt engines occupy 1,130 
square feet each; the 3,000-kilowatt 
turbine only 238 square feet, so it is 
evident that the turbine, although of 
twice the capacity, takes up only one- 
fifth the space. A 600-horsepower 
boiler occupies about 400 square fect, 


the switch, this magnet in turn being 
controlled by a small switch which can 
easily be located within reach of the 
operator. 

The switchboard is divided into two 
parts, one for control of the direct-cur- 
rent machines and the other for the al- 
ternating-current machines. The for- 
mer consists of a board of twenty-four 
white Italian-marble panels forty-four 
feet long in all, and on these are 
mounted the instruments, switches and 
circuit-breakers for the control of the 
three direct-current machines and the 
outgoing feeder circuits, of which there 
are fourteen of 1,500 amperes capacity 
each, a 

The portion of the board for the 
control of the electrically operated 
switches consists of a marble-top bench 
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on which are mounted the handles for 
the operation of the said switches. Ad. 
jacent to each handle is a red and a 
green bullseye, the former, when il- 
luminated, showing that the switch is 
in, and the latter, when illuminated, 
that it is out. This desk provides for 
control of the two 1,500-kilowatt en- 
gines, one 3,000-kilowatt turbine, three 
5,000-kilowatt turbines and ten outgo- 
ing feeders of 4,000 kilowatts capacity 
each. On the bench is also a dummy 
busbar showing in miniature the con- 
nection of the high-voltage cables in 
the switch house and above the desk 
are mounted the meters indicating 
what is going on in the various circuits. 

The outgoing feeders for the direct- 
current output consist of 600-volt ca- 
bles. The alternating-current high- 


FIG. 3.—SWITCHBOARD. 


tension cables comprise six three-phase 
cables, feeding the company’s substa- 
tions, also the are and incandescent- 
light circuits of the downtown section 
of Pittsburg and of the East End dis- 
trict of the city. The transformers are 
six in number, the current being 
stepped up from 2,200 to 11,000 volts. 

The equipment of the boiler-house 
consists of twenty Babcock & Wilcox 
boilers of rated eapacity of 500 horse- 
power, each equipped with Murphy au- 
tomatic stokers and ten Babcock & 
Wilcox boilers rated at 600 horsepower 
each, equipped with Roney mechanical 
stokers. The total boiler capacity ot 
present is 16,000 horsepower. These 
boilers are also equipped with super- 
heaters capable of raising the tempera- 
ture of the steam to 100 degrees of su- 
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perheat. There are automatic regn- 
lators and water alarms on each boiler. 

The first twenty boilers of 500 horse- 
power each have ten stacks, 150 feet in 
height. The last ten boilers of 600 
horsepower each have five stacks, each 
towering 175 feet and are seven feet 
in diameter. In the basement of the 
generator room are huge Blake con- 
densers and for the engines Altberger 


condensers. 
ee 


Cathode Ray Telephotography. 
The greatest drawback in connection 
with televhotography is the inertia of 
the selenium cell or other photo-elec- 
tric used in the transmission of lumi- 
nous impressions. Cathode rays, ow- 
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producing in the observer’s eye the im- 
pression of a continual line of light, 
which comprises the various positions 
of the luminous point. A few seconds 
are thus sufficient to reproduce in the 
receiver any ‘signals or hand-written 
words. In connection with the trans- 
mitter the motion of the style is de- 
composed into two components convert- 
ed into current intensities, which ex- 
pedient has long been used in telautog- 
raphy. ' 

The following modification of the 
same process is more convenient for 
practical purposes. A small dynamo 
connected to a voltage regulator pro- 


duces currents exciting the electromag- - 


nets, so as to cause the beams of light 


FIG. 4.—BOILER HOUSE. 


ing to the instantaneousness of their 
electromagnetic deflection, allow a tel- 
ephotographie receiver free from any 
inertia to be constructed. 

The following scheme has been re- 
cently suggested by two German in- 
ventors, in the Zeitschrift fiir Schwach- 
stromtechnik. 

A bundle of cathode rays is limited 
by a diaphragm pierced with a fine 
hole, through which only a thin pencil 
of rays is allowed to pass. The style 
of the transmitter throws into four 


electromagnets, two current compo- . 


nents acting on the beam of light so 
as to cause it to perform the same 


movements as the style simultaneously 


with the latter. The beam of light 
thus sets up in some convenient sub- 
stance, such as chalk, a fluorescence 


continually to perform a vertical alter- 
nate motion, each individual movement 
entailing a small lateral displacement. 
In this way the luminous point, in 
about one second, searches a square of 
3 by 3 centimeters. As each luminous 
impression lasts beyond the actual du- 
ration of the impulse, the eye sees a 
luminous square made up of individual 
instantaneous impulses. 

The transmitter likewise comprises a 
square of 3 by 3 centimeters, searched 
in succession by minute metal brushes 
synchronously with the square of the 
receiver, the time required for com- 
pleting the search of the square like- 
wise being of one second only. A bat- 
tery is connected on one hand to the 
metal brushes and on the other, 
through the line to two electromag- 
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netic coils, the working of which is eX- 
plained in the following: 

A small metal pattern destined to be 
made visible at the receiving station is 
connected in front of the transmitter 
square, through the telegraph line, to 
the other terminals of the electromag- 
netic coils. Thus the minute brushes 
will search in succession the various 
parts of the metal pattern, closing each 
time the line-current through the elec- 
tromagnetic coils. The latter accord- 
ingly deflect the cathode rays already 
in front of the diaphragm so as to cause 
the luminous point on the screen to 
disappear at each current closure. At 
each contact between the brushes and 
the metal pattern at the transmitting 
station all the spots corresponding to 
contacts in the transmitter square, 
thus appear black in the receiver, a 
silhouette of the pattern appearing on 


the luminous square. 


As the luminous spot, after search- 
ing in 0.1 second the whole of nine 
square centimeters, again begins the 
same motion, the silhouette of the pat- 
tern on the receiver square will follow 
accurately and continuously any mo- 
tion performed by the pattern of the 
transmitter. According to this, ar- 
rangement 0.0002 second suffices” for 
producing one picture element. ~- af 

The process above described is the 
only one in connection with which the 
time of production of luminous spòtg 
can be reduced sufficiently for the first 


luminous impression not yet to have 
vanished by the time the whole sur- - 


face has been searched, thus produc- 
ing the illusion of a continuous image. 
Moreover, this is the only method al- 
lowing the image at the receiving sta- 
tion to follow any movement of the 
pattern at the transmitting station in- 
stantaneously and synchronously. In 
order to eliminate any disturbance 
due to lengthy transmission lines, the 
inventor intends utilizing electromag- 
netic waves for the transmission of 
luminous impressions.—London Elec- 
trical Review. 


— c 
Power Sites Withdrawn. 


The Government has withdrawn three 
new power sites during the month of 
April, comprising an aggregate of 97,- 
889 acres, in line with the policy of first 
withdrawing such areas as may be con- 
sidered necessåry for the protection and 
conservation of mineral and water 


resources. 
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Electricity on the Rand. 

At the last meeting of the South Af- 
rican Association of Engineers, Mr. 
Dobson, the retiring president, referred 
to the great advance the use of elec- 
tricity was making on the Rand. With- 
in a brief period of five years the Wit- 
watersrand had developed on the elec- 
trical side beyond the dream of the 
most imaginative and there was every 
reason to predict that they were fast 
approaching an all-electrical period of 
-existence and the names of Hammond, 
Ayrton, Armstrong, Harper, and oth- 
ers will always be associated with this 
period of Rand electric development. 


The name of the Victoria Falls is 


mow associated with the Victoria Falls 
.& Transvaal Power Company, formed 
to distribute power on the Witwaters- 
rand, and, in conjunction with the 
Rand Mines Power Supply Company, 
forming a very powerful corporation 
for the sale of power. These compan- 
jes have at present three generating 
-stations—at Brakpan, Simmer Pan and 
Rosherville—all fitted with the most 
modern steam generating apparatus, 
and, to complete the trend of engineer- 
ing from the historical point of view 
one may mention that the boilers have 
an evaporating capacity of 20,000 and 
30,000 pounds of water per hour. The 
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generation is three-phase, fifty cycles 
at 2,240 and 5,000 volts, transformed up 
to 10,000, 20,000 and 40,000 volts, as 
required. The alternators are driven 
by steam turbines of the impulse type, 
and there are two of 4,500 horsepowcr 
each at Brakpan, six of 4,500 horse- 
power each at Simmer Pan, and on 
completion at Rosherville there will be 
five of 18,000 horsepower each, driv- 
ing alternators each of 12,000 kilowatts 
capacity. 

Another special feature of this jare 
power undertaking, from the engineer- 
ing point of view, is the question of 
the transmission of compressed air. 
At Rosherville generating station there 
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ROSHERVILLE POWER STATION. 


will be four steam turbo-driven com- 
pressors, each 4,000-horsepower, rotary 
type, and at the Robinson Deep cen- 
tral compressor station there will be 
six 4,000-horsepower compressors, air 
being raised in pressure to 128 pounds 
per square inch. The present practice 
of rock-drilling with compressed air 
necessitates a large supply of com- 
pressed air, and within a limited area 
individual mines will thus be able to 
purchase compressed air direct at a 
pressure of 100 pounds per square inch. 

A commencement of operations ‘s 
now being made to install generating 
plant at Vereeniging under the ideal 
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conditions of having coal mines and 
water on the spot, and it is expected 


“that 20,000 kilowatts of plant will be 


erected and running in a comparative- 
ly short time. In addition to the above 
schemes, there is a proposition being 
put forward to erect a large station at 
Tweefontein Collieries, and in a draft 
license, dated June 11, 1910, it is set 
forth by the applicant that the ma- 
chinery for generating electric power 
shall not exceed 100,000 kilowatts. 
Thus within a brief period of five 
years the Rand has shown its pro- 
gressiveness which the economics cf 
gold mining necessitates, by the ex- 
eeedingly rapid development of one of 
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the largest power undertakings in the 
world supplying power, and within a 
few years most of the mines on the 
Rand will be run entirely electrically. 

The community will benefit indus- 
trially from its various sources of 
power supplies in that the dawn of 
the electric era on the Rand will be 
followed closely by the birth cf 
chemical and metallurgical processes, 
the mining of base metals, electrifica- 
tion of suburban railways, and an im- 
portant influence on agriculture, not 
only from  electromechanical opera- 
tions and in the manufacture of fer- 
tilizers, but possibly in directly aid- 
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ing vegetable growth as illustrated by 
recent work in this direction, whilst 
socially it may entirely eradicate the 
domestic sore and free the native from 
the household. | 

The geologist, physicist, the chemist 
and the metallurgist, by their dis- 
ecoveries and devotion to their re- 


spective pursuits, have considerably 


broadened the scope of the various 
branches of engineering, such as min- 
ing, mechanical, civil, and electrical, 
and the extension of knowledge has 
become so great that specialization on 
numerous sub-sections of the indiv- 
idual branches of engineering has 
become essential, for it is impossible 
for anyone to keep pace with the 
march of technical progress in every 
branch. The wonderful transforma- 
tion witnessed in the nineteenth cen- 
tury has been accomplished within a 
period whose duration from the his- 
torical point of view is almost negli- 
gible, and the conditions of life a 


century ago appear to us to be weil 
nigh impossible. The production of 
electric power has played one of the 
most important parts in adapting 
scientific knowledge to the benefits of 
mankind, and whilst much remains for 
the engineer to accomplish in this 
direction, the limits of the transforma- 
tion of heat energy to electric energy 
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INTERIOR OF EAST RAND POWER STATION. 


and its distribution will probably soon 
be reached, and, apart from the mag- 
nitude of future operations, nothing 
short of other epoch-making discover- 
ies will materially alter our present 
methods. 
—— e 
Effect of Air on Stored Coal, 

Experiments on the preservation of 
Westphalian coal under exclusion of 
air have been carried out in Germany. 
The coal consisted of lumps about 


three-fourth inch in size, and vessels of 


about one-half gallon capacity were 
filled with this coal and provided with 
air-tight covers. The vessels were fur- 
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ther filled, either with water, carbon 
dioxide, flue gases, or sulphurous-acid 
vapors. Samples were taken and ana- 
lyzed after two weeks, three weeks, 
and six months; at the end of this pe- 
riod no further weathering seemed to 
Parellel tests were made with 
The differ- 


occur. 
coal exposed to the air. 


ent sorts of coal did not all behave 


equally, but on the whole it would ap- 
pear that little is gained by keeping 
the coal under water or in special at- 
mospheres. The loss of gas was little 
affected by the treatment, and the dif- 
ference observed might have been less 
noticeable if the coal had been taken 
as soon as mined, and not after inter- 
vals of from five to eight days; the 
weathering is most marked in the first 
days. If anything special is to be done 
for the storage of coal, roofs should 
be provided for the coal piles, and ther- 
mometers he inserted so as to obtain 
warning of any tendency to spontane- 


ous combustion. 
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National District Heating Association. 


Third Annual Convention at Pittsburg, June 6-8. 


The third annual convention of the 
National District Heating Association 
was held in Pittsburg, Pa., June 6, 7 
and 8, 1911. Headquarters were estab- 
lished in the Fort Pitt Hotel, the meet- 
ings being held in the banquet hall. 
Tuesday morning was devoted to com- 
mittee meetings, the first regular ses- 
sion being called to order by Pres. 
George W. Wright at 2 p. m. 

In his presidential address, which im- 
mediately followed the opening, Mr. 
Wright reviewed the work that has 
been accomplished by the Executive 
Committee and officers of the Associa- 
tion during the past year. He spoke 
of the campaign carried on for new 
members and of the encouraging re- 
sults shown, also of the work done by 
the various committee chairmen and 
members in preparing reports, papers, 
ete. 

President Wright then introduced 
H. M. Irons, assistant city solicitor of 
Pittsburg, who, on behalf of Mayor Ma- 
gee, cordially welcomed the delegates 
to the city. He called particular at- 
tention to the industrial attractions of 
the city. Robert Garland, ‘vice-presi- 
dent of the Chamber of Commerce, also 
welcomed the delegates to Pittsburg, 
on behalf of the business interests. 

The report of the secretary-treasurer 
was then presented by D. L. Gaskill. 
This report showed the association to 
be inf a sound financial condition. Dur- 
ing the year sixty-one new members 
were obtained. 

Following this the report of the Com- 
mittee on Data was presented by E. J. 
Keifer, of Easton, Pa., chairman. Upon 
the suggestion of Secretary Gaskill it 
was decided to withhold this report for 
publication in the proceedings until 
next year. A motion was carried in- 
structing the Committee to continue its 
work. 

The paper entitled ‘‘Heating and 
Ventilating Equipment of the City In- 
vesting Building, New York City,’’ by 
J. B. Holbrook, was then read by Mr. 
Gaskill. 

EQUIPMENT OF A LARGE OFFICE BUILDING. 


This paper describes in detail the heat- 
ing and ventilating equipment of the City 
Investing Building, New York City. Brief 
mention is also made of the electrical and 
mechanical installation, the building being 
provided with an isolated power plant. The 


building is heated on the two-pipe up-feed 
vacuum return system, has complete me- 
chanical-exhaust ventilation, an electric vac- 
uum-cleaner plant, motor-generator service 
for office annunciators, etc., and contains 
generally all up-to-date devices which go 
to make up the ideal office-building equip- 
ment. There are also twenty-one elevators. 
The power plant is located in the sub-base- 
ment and contains 1,950° horsepower in boil- 
ers and 1,050 kilowatts in generating equip- 
ment with the usual auxiliary apparatus, 
pumps, heaters, etc. The building proper is 
twenty-six stories high with a tower thirty- 
three stories, a total height from the side- 
walk of 470 feet. 


There being no discussion, the paper 
entitled ‘‘Handling Customers,’’ by 
George W. Wright, was presented by 
the author. 


HANDLING CUSTOMERS. 


This paper covers very fully the policies 
that should be adopted by a central-station 
heating company towards its customers. Ad- 
vice to customers is the first phase of the 
question discussed. It is advisable to give 
each a pamphlet explanatory of central-sta- 
tion heating, how the heat is generated and 
distributed, how condensation in the main 
is taken care of, the use of the heat record- 
ed and a full description of the meter and 
instructions for reading same. Regarding 
new customers the paper emphasizes the 
importance of advising a customer of any 
changes in his heating system that are nec- 
essary before connection is made to the 
central-station system. In making estimates 
of the cost of a service for a new customer 
the utmost care should be exercised and 
consideration -given to the personal element. 
The matter of complaints, meter reading and 
temperature records should also be given 
prompt attention. Under the heading “Loss 
of Revenue” the paper points out how rev- 
enues are ofttimes decreased through some 
minor trouble in the system. To remedy 
this condition the author recommends that 
complete data be filed on each building 
heated so that if any marked changes are 
noticed in the steam used an inspection to 
determine the cause can at once be made. 
These records are also of value in advising 
new tenants of a building what the heating 
service will cost. 


In reply to a question by C. Evans 
as to what provision is made in the 
contract which will cover the estimate 
if the meter should fail to register, Mr. 
Wright said that the returns would be 
estimated on the basis of the consump- 
tion during the balance of the month as 
provided. No trouble is encountered 
in having such contract signed. 

Mr. Donnelly said that he has found 
that a recording thermometer is a very 
good substitute for a condensation 
meter as a temporary expedient. If 
the inside temperature is plotted as a 
diagram with the outside temperature 
shown below, the difference between 
the two lines represents the heat which 
has been added to the building and in- 


dicates the work done by the heating 
apparatus. Mr. DeWolf also spoke in 
favor of the recording thermometer 
and cited instances where it was instru- 
mental in satisfying dissatisfied cus- 
tomers. Mr. DeWolf added that the 
heating company pays for the ther- 
mometer. 

Messrs. Schott and Spencer spoke of 
the efforts to satisfy the customers of 
their respective companies. Mr. Spen- 
cer said twenty-four-hour patrol serv- 
ice is maintained to answer any trouble 
calls and complaints. He also spoke of 
theft of steam and said that several 
thousand dollars have been collected 


_ in one season through a private detec- 


tive department maintained by the 


company. 


Mr. Rogers said that it is a good 
practice to inspect a customer’s instal- 


lation about once a month. 


President Wright mentioned two 1n- 
stances where steam was used exces- 
sively on account of ignorance on the 
part of the customer. 

Mr. Garner spoke of the difficulty of 
holding customers, who had enlarged 
their property, when billed at a higher 
rate in accordance with the increased 
area of the premises. 

WEDNESDAY MORNING SESSION. 

The Wednesday morning session was 
called to order by President Wright at 
9 a. m. and the paper by A. C. Gill- 
ham, of Chicago, entitled ‘‘Heating 
Franchises’’ was presented. Owing to 
the absence of the author, Mr. Schott 


read the paper. = 
HEATING FRANCHISES. 


This paper outlines some of the salient 
features which should be carefully safe- 
guarded in the preparation of a heating 
franchise. The ideal franchise is one dis- 
tinguished for brevity in granting the nec- 
essary permission and authority for the us? 
of the streets, alleys, avenues, etc., in the 
construction, maintenance and operation of 
a heating plant, for the longest term ot 
years permissible under the laws and with- 
out the usual restrictions pertaining t0 
rates, franchise taxes, etc. However, the 
author states that it has become practically 
impossible to secure a heating franchise 
without being compelled to deal more OF 
less with a nart or all of the following sub: 
jects: Legality and preparation, use 0 
streets, alleys, avenues, etc.; extensions tc 
mains and service lines; rates to be charge! 
consumers; rules for estimating radiation. 
guarantee of service: franchise term of 
years: protection to city; franchise tax, and 
forfeiture of franchise. Discussing these 
topics in the order in which they appear: 
Mr. Gillham recommends that a competent 
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attorney should prepare the franchise, cov- 
ering the legal phases in as brief a form as 
‘possible, carefully observing all state 
and municipal laws affecting the grant. 
If full and unlimited permission and 
authority for the use of’ streets and 
alleys cannot be secured without showing 
the exact location of the initial installations, 
a provisional clause should be added making 
it compulsory on the part of the city to 
grant additional permission to make neces- 
sary changes in the plans if in the prose- 
cution of the work it is found impractical 
to install the system in accordance with the 
original plans. Regarding extensions, the 
author recommends a clause making it op- 
tional witn the operating company, in the 
matter of making the extensions. In con- 
sidering rates to be charged, it is recom- 
mended that only maximum meter and flat 
rates snould be named in the franchise and 
these should be governed by the price of 
fuel ana other operating expenses, etc. The 
rate clause should also be based upon the 
rules for estimating radiation. No reference 
shoula pve made in the franchise to guaran- 
tee of service. If a franchise tax is im- 
posed it should be rated that the city may 
only receive its remuneration from the sur- 


plus earnings. 

W. Partridge opened the discussion, 
emphasizing the point that no detailed 
system of rates should be specified in 
a franchise. Only the maximum or 
base rate should be given. 

W. Schott called attention to the 
franchise held by the Indianapolis 
company. 

Mr. Mueller, speaking of franchise 
taxes, said that the company he rep- 
resents has to pay $30 per mile of main 
in addition to two per cent of the gross 
receipts. He asked for the experiences 
of other companies in this matter. 

Mr. Schott said that only two heat- 
ing companies in Indiana were paying 
a franchise tax. These were in Indian- 
apolis and Terre Haute. The tax was 
five per cent and two per cent of the 
gross receipts respectively. 

W. Partridge said that Mr. Mueller’s 
case brings up another matter that 
should be included in a franchise— 
namely—if it becomes necessary to in- 
clude a gross-earnings clause, that 
clause should specify that it is in lieu 
of all other special taxes. 

J. L. Hecht said a franchise should 
cover the expense involved in connec- 
tion with moving mains due to changes 
in street level, or track elevation or any 
work beyond the control of the heating 

ny. 
ae n paper, entitled t‘ Coeffi- 
ts of Heat Transmission,” was pre- 
Prof. J. R. Allen, of the Uni- 
versity of Michigan, the author. 
F HEAT TRANSMISSION. 
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natural circulation of air produced by the 
heated surface itself and those in which 
there is forced circulation. In the first class 
the loss is largely by radiation, in the sec- 
ond largely by convection. The transmission 
of heat depends upon the difference in tem- 
perature between the air and the radiator 
multiplied by’ a constant depending upon 
the form and condition of the surface. Ex- 
periments have been conducted at the Uni- 
versity of Michigan for twenty years to de- 
termine the coefficients of transmission un- 
der different circumstances. This coefficient 
is the amount of heat lost per square foot of 
surface divided by the difference in tempera- 
ture between the radiator and the air, and 
has values varying from 1.27 to 3.27. It is low- 
er for bare cast iron than bare wrought iron, 
and is lower for vertical than horizontal coils. 
It increases somewhat as the difference in 
temperature increases. It is larger in rooms 
with a large window surface such as green 
houses. It decreases somewhat as the hu- 
midity of the: air increases. The painting 
of radiators greatly affects transmission of 
heat. Metal pigments, such as aluminum, 
copper and bronze reduce the transmissoin. 
Enamel, lead and zinc paints show almost 
no loss. A terra-cotta enamel produced a 
slight increase in transmission over the 
original surface. The loss of heat depends 
largely upon the surface conditions and very 
slightly upon the conduction of heat through 
the metal; consequently the thickness of 
metal has very little effect. In indirect radia- 
tors where the air passes over the surface 
at a high velocity the coefficient is taken as 
the quotient of the previous value divided 
by the cubic feet of air passing per hour per 
square foot of surface. With indirect pin 
radiation the coefficient was found to vary 
between 1.2 and 2.0, the lower values ap- 
plying to the higher velocities of air. The 
coefficient of transmission for fan coil radia- 
tion was also determined and it is expressed 
in this case in terms of the linear velocity 
of the air. Knowledge of these coefficients 
will enable the engineer to determine the 
heat losses even when the conditions of op- 
eration are exceptional. Much experimental 
work yet remains to be done as the laws 
governing heat transmission through sur- 
faces is not well determined. An elaborate 
series of experiments with fan heaters is 
now being carried on at the University with 
the hope that more definite information may. 
be obtained as to the effect of velocity. 


A. C. Rogers opened the discussion, 

speaking of the educational work that 
Was necessary to convince consumers 
that bronze covering affects heat radia- 
tion. 
Mr. Donnelly spoke of the value of a 
practical test on radiators. He said 
that the coefficient of heat transmis- 
sion could be obtained from meter 
readings in a much more practical man- 
ner than by laboratory tests. 

'R. D. DeWolf asked if black paint 
had been included in the tests. Pro- 
fessor Allen said that the nearest to 
black was a luster green enamel. Four 
per cent less radiation than with an 
unpainted radiator was obtained. 

The paper on ‘‘Results of Measuring 
Station Load by Venturi and General 
Electric Meters’? was then presented 


by F. C. Chambers. 
MEASURING STATION LOAD. 


mbers opens his paper by a de- 
M S e Springfield 


scription of the plant of th 
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(I1.) Light, Heat & Power Company, which 
in addition to its commercial lighting busi- 
ness supplies current for power and street- 
railway purposes, and both steam and hot 
water for heating purposes. The plant has 
ten boilers, and four engines. There are 
three condensers, two of which are used 
exclusively for heating the circulating wat- 
er for the hot-water system. The opera- - 
tion of' the plant is described in detail. 
Great flexibility ig provided for so that the 
plant may be run condensing, non-condens- 
ing or partly one way and partly the other. 
During the coldest of the heating season 
there is not sufficient exhaust steam for 
the steam-heating system; therefore, con- 
siderable live steam is also supplied to it. 
The flexibility that is attained is of pecu- 
liar benefit in enabling the plant to be run 
under the most economic of the greatly 
varying conditions. The steam-heating sys- 
tem is principally in the business district 
and has connected to it about 220,000 square 
feet of radiation. The hot-water system is 
chiefly in the residence district and pro- 
vides a connected total radiation of about 
320,000 square feet. The method of opera- 
tion of both these heating systems is given 
in considerable detail. An ingenious way 
was found to regulate the flow of water in 
the hot-water heated houses, these being 
controlled by thermostats. The paper con- 
cludes with a large number of tables and 
curves giving the results of tests with the 
two types of meters that form the subject 


of the paper. 

Mr. Schott asked Mr. Chambers re- 
garding the accuracy of the flow met- 
ers. Mr. Chambers said that he had 
no direct means of checking them but 
that the quantity of steam measured 
by them checks with the amounts of 
water evaporated as measured by the 
Venturi meter on the boiler-feed line. 

C. Evans asked if there is any pulsa- 
tion in the lines on which the flow 
meters are installed. Mr. Chambers 
said there is very little. 

Mr. Richardson asked as to the accu- 
racy of the results in table No. 5. Mr. 
Chambers said that these results were 
obtained by placing a union in the cen- 
ter of a piece of pipe approximately 
two feet long and inserting a disk in 
this union. Then a constant differential 
pressure was maintained on this disk 
and the quantity of water which passed 
through the disk in a given length of 
time was discharged into a tank on a 
pair of platform scales and the quan- 
tity carefully weighed. 

THURSDAY MORNING SESSION. 

The meeting on Thursday morning 
was called to order at 9:30 a. m. The 
election of officers was the first busi- 
ness taken up. The following nomi- 
nees were declared elected: President 
A. D. Spencer of Detroit; first vice- 
president, Warren Partridge, Spring- 
field, Ill.; second vice-president, R. D. 
DeWolf, of Rochester, N. Y.; third 
vice-president, Cadwalder Evans, Jr., 
of Pittsburg, Pa.; secretary-treasurer, 
D. L. Gaskill, Greenville, Ohio. The 
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new executive committee members are 
A, C. Rogers and E. J. Keifer. 

The paper by R. D. De Wolf, on ‘‘The 
Preparation of a Rational Rate Sys- 


tem’’ was then presented 
RATIONAL RATE SYSTEM. 


This paper is a discussion of the applica- 
tion of the three-charge rate system to 
steam neating. After pointing out that a 
flat-rate system is inherently wrong, since 
it discourages economy by the consumer, 
reasons are given for favoring the three- 
charge system. The first element of charge 
is a fixed quantity per consumer and depends 
upon the cost of watering, billing, collect- 
ing, a portion of the overhead expenses, and 
fixed charges on so much of the capital as 
would be required for a minimum plant and 
distribution system. The second element of 
charge depends upon the maximum demand 
of the consumer and is made up of fixed 
charges on so much of the capital as is 
necessary to provide a plant capable of de- 
livering the maximum demand and stand- 
by expense for readiness to serve. The 
third element of charge depends upon the 
consumption of the customer as shown by 
a meter. Reference is made to the large 
amount of work which has been done in 
developing such a system of rates for elec- 
tricity. A system for live steam can evi- 
dently be worked out along the same lines. 
With combined service some interesting 
problems are involved and the numerical 
relations are worked out in an appendix. 

There is an undoubted field for the iso- 
lated plant at present in which the central 
stations find it difficult to compete because 
they are not prepared to furnish the same 
service. In order to do this they must sup- 
ply both power and heat. In operating his 
own plant the consumer of this class oper- 
ates under good conditions when the ex- 
haust steam from his power plant is just 
sufficient to meet his heating demand. 
When the power demand exceeds the heat- 
ing demand exhaust steam is wasted. When 
the heating demand exceeds the power de- 
mand, live steam must be used to make up 
the deficiency of exhaust steam. Under 
either of these conditions the operating cost 
is higher. The rate system must consider 
the ratio between the power demand and 
the heating demand and must be so planned 
that the consumer with the advantageous 
ratio will receive a better rate than one 
vhose ratio is uneconomical. Charges for 
live steam or for exhaust steam alone can 
be worked out on the same basis as power 
rates. When both power and exhaust steam 
are furnished a combined expression must 
be derived. The simplest method consists 
in metering the current and the condensed 
steam. The current can be charged for as 
under the power rate system. The charge 
for the exhaust steam will then be the 
charge which would be fendered under the 
system worked out for a non-condensing 
generating station for both power and heat, 
crediting to this the rates charged for the 
power for such portion of the steam re- 
quired for heating as would be furnished 
by a non-condensing station, plus a charge 
based on the live-steam rate for any addi- 
tional steam. The maximum demand charge 
should vary at different seasons of the vear., 
The consumer whose demand comes during 
an idle period of the year should receive 
a lower rate than the consumer whose de- 
mand comes during the peak period. On ac- 
count of this diversity-factor in power and 
heating load and the ratio of power to heat- 
ing load, a central station is able to combine 
the heating demand and power demand more 
effectively than the isolated plant. This is 
partly otfset by the transmission losses. 


Warren Partridge opened the diseus- 
sion, He said that in making rates 
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there are three fundamental points— 
that the gross income of the company 
must allow for all of the operating ex- 
penses and leave a reasonable return 
on the investment. The second point 
is that the rate must be capable of get- 
ting all of the business, which means 
that in some cases you must make a 
larger profit than in other cases on ac- 
count of the competition. The third 
point is that you must not discriminate; 
that is, between consumers having 
identical conditions. In such cases you 
must give the same rate and there must 
also be a relation between rates 
charged to consumers having different 
conditions. 

A. D. Spencer thought that a flat rate 
is the best form of rate. 

A paper by W. E. Dowd, Jr., of Phil- 
adelphia, entitled ‘‘Superheated 
Steam’’ was then presented by the au- 


thor. 
SUPERHEATED STEAM. 


Mr. Dowd’s paper deals with the methods 
of superheating steam and the advantages 
obtained by using such steam. Most com- 
monly the superheating tubes are installed 
inside the boiler setting; this is the at- 
tached type. In the separately-fired type 
an independent furnace is used. The for- 
mer type is used where only moderate su- 
perheat is required and the duty is com- 
paratively constant; it is practically auto- 
matic in operation and requires no extra 
floor space. The second type is used where 
high degree of superheat is needed or where 


only part of the steam is to be superheated 


or only during part of the time; while it 
requires separate attention, floor space and 
fuel, its capacity is very elastic. The value 
of superheated steam in an engine, turbine 
or pump is that it prevents condensation, 


the steam economy resulting from its use 


varying from one to three per cent for each 
ten degrees of superheat. In a simple, di- 
rect-acting pump 150 degrees of superheat 
reduce the steam consumption by fifty per 
cent. Practice now favors a total tempera- 
ture of 500 degrees Fahrenheit at the en- 
gine-room throttles. In process or heating 
service superheated steam is of value be- 
cause of its increased calorific value. Thus 
it promotes up to twenty-five per cent in- 
crease in capacity or to five per cent de- 
crease in steam consumption. For heating 
service temperatures as high as 1,000 de- 
grees Fahrenheit have been successfully 
used. but this should not be exceeded. A 
combination of both types of superheaters 
mav frequently be used to advantage where 
exhaust steam has to be supplied to a great 
distance; in such case the separately fired 
superheater should be placed close to the 
engine exhaust and should add one degree 
of superieat for each ten feet of transmis- 
sion pipe. Superheaters should be favorably 
considered if their use would effect a net 
interest on investment of ten per cent above 
depreciation and maintenance charges. 


Mr. Morrissey opened the discussion 
eiting his experiences with superheat- 
ers. The temperature gets as high as 
725 degrees (Fahrenheit) necessitating 
the removal of all cast-iron piping, Mr. 
Dowd said that all good superheaters 
are guaranteed not to tluetuate over 
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fifteen degrees when the boilers are op- 
erating from ninety per cent of their 
load to their maximum overload capac- 
ity. 

Mr. Bishop asked if the steam tem- 
perature could be raised so as to make 
it effective for cooking in hotels. Mr. 
Dowd said that it depended on the tem- 
perature desired in the ovens—if high 
the process is not economical. 

R. D. DeWolf said that in plant op- 
eration he frequently finds that boilers 
will vary from 50 to 100 per cent. He 
asked what the variation in super- 
heated steam is under those conditions. 

C. Evans asked if a separately fired 
superheater has been applied: to lines 
for residence and store heating and 
whether it would be practical. Mr. 
Dowd said it would if the load was con- 
stant on the engine. 

Mr. DeWolf said that one point to 
be considered in using superheated 
steam is that the customer will get 
more heat without extra cost—if the 
heat is metered. 


After an extended discussion on- 


minor points brought out in the paper 
the meeting adjourned until the after- 


noon. 
AFTERNOON SESSION. 

The first paper presented at the after- 
noon session on Thursday was by W. J. 
Kline, of Lockport, N. Y., entitled ‘Best 
System of Radiation for Economy and 
Steam Consumption When Fed From a 


District-Heating Station.”’ 
BEST SYSTEM OF RADIATION. 


This is a debatable question, since there 
are many systems from which to choose. 
each possessing some merit. The author 
presented a few fundamental principles in 
the piping of buildings which result in the 
highest operating efficiency. Artificial heat- 
ine may be classified as direct or indirect. 


the piping arrangements being divided into 


two general divisions, known as the “one 
pipe” and the “two-pipe” systems. Both 
are variously modified and known by various 
names, especially the latter. In the opere- 
tion of a central-station heating system, it 
is of great importance that all buildings 
which are connected to the underground 
system should have properly designed pip- 
ing. no matter what system is employed; 
and further, the installation should be 50 
designed that a pressure of one pound above 
atmosphere at the point of entrance of the 
service main to the building will be sufti- 
cient to circulate steam throughout the sys 
tem in maximum conditions of demand and 
produce the desired result; and to operate 
under low pressure, as the exterior, Or street 
system, may then be operated at its lowest 
average pressure. This results in the high- 
est degree of operating economy, by reason 
of being able to supply a maximum amount 
of radiation through the existing mains, Te- 
ducing transmission Itsses as well as re- 
ducing the back-pressure in case of com- 
bination plants. It is true there is an eco 
nomical limit in pipe sizes beyond which it 
is not advisable to go to secure low operat- 
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ing pressure on the underground system, 
but in a large majority of cases five pounds 
initial pressure should not be exceeded. It 
may be laid down as a principle that any sys- 
tem of steam piping may be operated by a cen- 
tral-station service, and that better results 
will be attained than by the operating of 
individual boiler installations. It does not 
necessarily follow that the desired low-pres- 
sure operation will be possible unless 
changes in existing piping are made in some 
instances, but where piping is properly de- 
signed in the original installation there will 
be no question of a satisfactory service 
being supplied to the customers. Some of 
the systems of piping buildings possess in- 
herent advantages over others, due to the 
fulfillment of certain conditions which are 
necessary for economical operation. The one 
great essential for economical operation is 
regulation. This is vital, whether the heat is 
sold by flat rate or by meter. In the one case 
the company is the principal gainer, and in 
the other the consumer. Many schemes 
have been devised for the automatic regula- 
tion of the temperature. The devices have 
taken the form of thermostatic control, 
which is a primary element, with vacuum 
pumps, drip seals, regulating valves of vari- 
ous kinds, etc. The ultimate success of these 
devices, and of many systems of piping for 
that matter. depends largely on the personal 
equation, and in addition are subject more 
cr less to mechanical failure. In all in- 
terior systems the minimum of waste occurs 
with the lowest operating pressure. There- 
fore, the best system is one which will op- 
erate satisfactorily on ounces of pressure 
instead of pounds. 

The system which the author described 
operates on a normal pressure of five ounces 
and a maximum of eight. In order to ac- 
complish the best result, it is necessary at 
certain times to utilize only a small per- 
centage of the radiating surface. In the 
ordinary type of steam piping, the admis- 
sion of steam to the radiator is at the bot- 
tom. This method of, supplying steam re- 
sults in heating the entire surface of the 
radiator, thus allowing the radiation of a 
much greater number of heat units than 
necessary. Due to inconvenience of adjust- 
ing valves on radiators of this type when 
once turned on, the quick cooling of the 
room is obtained by opening doors and win- 
dows, with attendant waste. It has been 
found that a very satsifactory regulation 
and economy can be obtained by using the 
hot-water type of radiation, which has an 
open passage across the top as well as the 
bottom, and making the supply or inlet con- 
nection at the top instead of at the bottom 
of the radiator. Regulating the supply of 
steam is accomplished by means of a valve 
placed at the top. With this arrangement 
a small quantity of steam only may be ad- 
mitted, and consequently only that portion 
of the radiating surface. necessary for com- 
fort is heated, the remaining surface of the 
radiator acting as an economizer in remov- 
ing the sensible heat remaining in the con- 
densation. The installation becomes essen- 
tially a two-pipe system. The air is forced 
out at the bottom through the return piping, 
which necessitates bringing all of the re- 
turn pipes to a common point, and then 
venting. For convenience in the circula- 
tion and control of the amount of steam re- 
quired, a graduated valve has been devised. 
These valves are calibrated for the amount 
of heating surface to be supplied under a 
maximum pressure of eight ounces. The 
opening provided in the valve is so propor- 
tioned that only eighty-five per cent of the 
surtace of the radiator will be heated when 
the valve is fully opened at times of maxi- 
mum demand. The remaining portion of 
the radiator cools the condensation as it 
trickles down the interior walls, and thus 
the sensible heat in the condensation is re- 
claimed, Heating systems of this kind prop- 
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erly designed and installed may be operated 
so that the temperature of the condensation 
in the returns ís only slightly above the tem- 
perature of the room, thereby making it un- 
necessary to cover the returns. A system of 
this type may be operated with from 20 to 
35 per cent better economy than it is pos- 
sible to obtain by any other system under 
parallel conditions. This is known as the 
atmospheric system and its essential fea- 
tures are: (1) External low pressure of 
operation withcut resorting to mechanical 
means to produce circulation. (2) Ease of 
regulation by an accessible graduated or 
fractional valve, designed for the particular 
radiator on which it is installed. (3) The 
absolute elimination of noise by bringing 
the steam into the top of the radiator, al- 
lowing the condensation to flow by gravity 
from the bottom of the radiator, thus elimi- 
nating opposing currents of steam and 
water. (4) The absolute distribution and 
contro] of the heat when and where required 
by the operator. (5) The elimination of air 
vents and possible odors. 

The first cost is no greater than the ordi- 
nary type of installation, and much less than 
some of the patented systems. Simplicity 
of regulation is attained and the consumer 
receives the greatest amount of benefit from 
the heat for which he is to pay. While flat 
rates are never at any time considered ad- 
visable, companies operating by this method 
of charging will find this system of advan- 
tage, as the method of distributing the steam 
reduces the possibility of waste. It will 
always be found, however, that the amount 
of steam consumed by a flat-rate customer 
will be much greater than where meters are 
in use, no matter what method of piping is 


employed. 

R. D. De Wolf asked if the atmos- 
pheriec system has been installed on 
mains of either the single or two-pipe 
system and what effect the variation in 
pressure in those mains has upon the 
amount of steam furnished to the radi- 
ator. Mr. Kline said that a reducing 
valve is placed where each service en- 
ters the building. 

Messrs. Payne, Dunlap, Bishop and 
Higgins also asked questions pertain- 
ing particularly to details of installa- 
tion as brought out in the paper. 

This discussion was followed with 
the paper by A. C. Rogers, of Toledo, 
Ohio, entitled, ‘‘Different Hot-Water 
Heating Systems and Methods of Con- 
necting Them to a District-IIeating Sys- 
tem.” 

HOT-WATER HEATING SYSTEMS. 


This paper contains diagrams of eleven 
different systems of hot-water heating, with 
explanations of how each one should be 
modified when connections are made to a 
district heating system. District hot-water 
heating is a forced feed and the best re- 
sults and economy come from maintaining 
a gravity flow and outflow to all radiators. 
Supervision of house instalNations when con- 
nected to district heating is necessary. With 
new work this is easily accomplished, but 
with old systems difticulties may be expect- 
ed. An owner may be indifferent to results 
and economy when running his own plant, 
but very exacting when getting service from 


a central station. 

Mr. Spiehler asked if Mr. Rogers has 
had any trouble with lime in his sys- 
tem. Mr. Rogers said that they now 
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have practically no trouble, owing to. 
their method of operation. 

Mr. Payne asked whether in hot-wa- 
ter piping the principles of the atmos- 
pheriec system had ever been applied. 
Mr. Rogers said that his company has 
not had much success by connecting. 
hot-water radiation at the top because 
it works against gravity action. On the 
two-pipe system the only advantage of 
connecting to the top is the self-vent- 
ing action. 

The discussion was closed by Mr. 
ITect, who said that in several cases the 
heating boilers in a property connected 
to the lines of the heating company 
were cut off, as recommended in the 
paper, but caused dissatisfaction on the 
part of the customer. 

The report of the Committee on Ra- 
diation, of which W. K. Martin was 
chairman, was then read by R. D. De. 
Wolf. This report presents a few for- 
mulas used by different heating com- 
panies in arriving at the necessary: 
amount of radiation required to heat a. 
building. The Committee regretted that- 
more replies had not been received to 


its requests for data and asked to be. 


continued. 
Under the head of unfinished busi- 


ness the matter of a question box for 


the Association was taken up. Also, 


a brief discussion was held on the ad- 


visability of the Association having an. 


emblem. Both suggestions were adopt- 
ed. 

A vote of thanks was then extend- 
ed to the various speakers and hosts 
during the convention. 

The entertainment features were 
most enjoyable. On Tuesday evening 
the delegates visited some of the steel 
mills in the vicinity and later attended 
a theater. Wednesday afternoon was 
devoted to an inspection tour of the 
works of the Westinghouse Electric & 
Manufacturing Company and on Wed- 
nesday evening the delegates were the 
guests of the manufacturers at a 
smoker in the Fort Pitt Hotel. 

——__—_o-oe 
Semi-Automatic Telephones. 

In Amsterdam, Holland, a telephone 
svstem which is semi-automatic is being 
tried. An operator receives the call i: 
the manner Common to manual systems, 
but instead of making the connection by 
means of plug and jacek, she simply 
presses a series of buttons which actu- 
ate the automatic apparatus for making 


the connection to the line which has. 


been called for. 
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Hoosac Tunnel Electrification. 

The electrification of the Hoosac 
Tunnel, the longest tunnel in the 
United States, has been completed and 
electrically operated trains will be 
passing through in a short time. 

The close is thus announced of one 
of the most interesting pieces of rail- 
way electrification that has been car- 
ried out in recent years. 

Work on the installation of electrical 
apparatus commenced last autumn, 
when, owing to the success met with in 
the electrification of the New York, 
New Haven & Hartford lines near New 
York it was decided to follow their 
practice in the use of an 11,000-volt, 
twenty-five-cycle, single-phase system. 

Everything has been done in record 
time since the actual start of the work 
on October 3, 1910, and the electrical 
equipment was placed in commercial 
operation on May 27. The powerhouse 
itself was built complete in less than 
sixty days. Steam was raised in the 
boilers in three and one-half months 
from the time of breaking ground, and 
the turbines were run in practically 
four months from the time of starting 
work. In accomplishing this electrifi- 
cation it was necessary to build a 
powerhouse with an ultimate capacity 
of 12,000 kilowatts, a transmission line 
2.42 miles in length, and to electrify 
21.29 miles of track, including 9.49 
miles of track inside the Hoosac tunnel. 
Legislative powers have been obtained 
for the Berkshire Railway Company to 
supply power when necessary. 

The electrified zone extends from a 
point west of the station at North 
Adams to a point east of Hoosae Tun- 
nel station on the eastern side of the 
Hoosac Mountains, a total distance of 
7.91 miles, of which 2.09 miles consti- 
tutes the western approach to the tun- 
nel on the North Adams side, 4.75 miles 
in the Hoosac tunnel and 1.07 miles in 
the eastern approach. The tunnel has 
two tracks and the approaches three 
tracks for traffic, and in addition the 
yards were electrified on both ap- 
proaches. The total track electrified is 
as follows: 

West approaches, 41,245 feet; Hoo- 
sac Tunnel, 50,101 feet; east ap- 
proaches, 21.051 feet. Total, 112,397 
feet, or 21.29 miles. 

The most serious problem in con- 
nection with the electrification was the 
work to be performed inside the tun- 
nel itself. To do this work the engi- 
neers designed two platform construc- 
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tion trains for the use of of the contrac- 
tor, each approximately 500 feet long, 
and equipped with electric lights and 
compressed-air system for the use of 
rock drills throughout. A machinery car 
equipped with an air compressor and 
electric light generator was placed next 
to the locomotive. The locomotives 
used oil for fuel. 

Serious difficulty was caused by the 
passing of the regular trains, so that 
altogether the work trains in the tun- 
nel were able to put in effective work 
for less than fifty per cent of the time 
they were in commission. 

The electrification has been carried 
out under the general direction of 
E. H. McHenry, vice-president, and of 
W. S. Murray, electrical engineer of 
the New York, New Haven & Hartford 
Railroad, consulting engineers being 
L. B. Stillwell and H. S. Putnam. 

~~ 

Large Virginia Hydroelectric Plant. 

The Appalachian Power Company, of 
Bluefield, W. Va., has recently been 
taken over by H. M. Byllesby & Com- 
pany, Chicago, Ill, and work has al- 
ready been started on extensive im- 
provements. It is also proposed to con- 
struct a large hydroelectric plant on 
the New River, in Virginia, where 90,- 
000 horsepower will ultimately be de- 
veloped. 

The Appalachian Power Company al- 
ready serves the towns of Bluefield, 
Pulaski and several surrounding towns, 
and with the increased power which 
will be available upon the completion 
of the hydroelectric plant, power will 
be supplied to the mines and other in- 
dustries in the vicinity. 

Veile, Blackwell & Buck, of New 
York, N. Y., are the engineers. 

—— ~—-»—___ 

A Bavarian Hydroelectric Development. 

A power station is in course of erec- 
tion on the Isar River, in Bavaria, part- 
ly for supplying power to the State 
Railroads, now being electrified. The 
head is about 600 feet and the availa- 
ble supply 5,900 gallons per second. 
Pelton wheels are to be used on hori- 
zontal shafts. The yearly output has 
been estimated at 120,000,000 kilowatt- 
hours. 

— eon 
Central Electric Railway Association. 

The June meeting of the Central 
Electric Railway Association will be 
held at St. Joseph, Mich., June 22. The 
headquarters of the association for the 
meeting will he at the Edgewater Club. 
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SOME POINTS INVOLVING MECH. 
ANISM AND ADVANTAGES OF 
VACUUM STEAM HEATING.: 


BY J. W. HOOK. 


The application of the vacuum prin- 
ciple to steam heating practice is gain- 
ing rapidly in popularity. Hardly a 
large building is being erected nowa- 
days that does not contain, when com- 
pleted, a vacuum system of steam heat- 
ing, oftentimes combined with auto- 
matic temperature control in each 
room, and a complete tempered air 
blast system of ventilation. These fea- 
tures which a few years ago might have 
been called luxuries have developed to 
such an extent that now they are al- 
most considered necessities. In some 
states laws have been enacted which 
regulate to a considerable extent the 
kind of heating and ventilating apps- 
ratus that must be ‘installed. 

The vacuum principle of steam heat- 
ing means the removing of obstacles :1 
front of the steam during its circula- 
tion throughout the radiation in a 
building rather than energizing it 
at the boiler so that it will overcome 
these obstacles and push them ahead 
of itself and out of the system. 

The great obstacle in steam-heating 
work is air. The very first thing to be 
done in starting up a heating system 
is to get rid of the air. Once the air is 
removed the operating of the plant is 
simplified. After that the water oi 
condensation as formed is practically 
all that has to be contended with. 

The vacuum principle simplifies the 
process of getting rid of the water of 
condensation as it accrues and the air 
that is always present in the radiation 
when the system is first started up and 
that accrues in ‘radiators which are par- 
tially or entirely shut off. In the poti- 
tive elimination of water of condensa- 
tion and air from the pipes and radia- 
tors provision is made against noise in 
the system and a way is opened for 
steam to reach and fill every part of 
the radiator. Since the efficiency of a 
radiator is dependent upon the amount 
of steam it can condense under certain 
weather conditions, the importance ot 
getting rid of the water of condense- 
tion and air is apparent. 

But primary to the necessity for ef- 
ficiency comes the importance of reduc- 
ing the energy required behind the 
steam to push it through the system. 
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This is especially true in cases where 
exhaust steam is used for heating pur- 
poses. Exhaust steam ordinarily is sup- 
plied by steam engines, which are op- 
erated upon the differential in pressure 
between the steam entering the cylin- 
der and that at which it is exhausted. 
If the engine must force the steam 
through the piping and into the radia- 
tion it is apparent that back pressure 
would be exerted against the engine 
piston tending to reduce the power of 
the engine and making it uneconomical. 

Essentially speaking, vacuum sys- 
tems of heating are two-pipe systems. 
By ‘‘two-pipe’’ is meant one supply 
pipe installed to supply steam to the 
radiators and one return pipe connect- 
ed to each radiator through a small 
steam trap to carry the water of con- 
densation and air out. The mission of 
the steam trap is to prevent steam from 
wasting out of the radiators and at 
the same time to allow for the free pas- 
sage of water and air. There are one- 
pipe vacuum systems in which air 
valves are located on radiators to al- 
low for the discharge of air from with- 
in, but to close against the entrance of 
air to the radiator from the outside. 
Again there are vacuum systems with 
two pipes, one a supply pipe and the 
other a return pipe for carrying the air 
only out of the radiation. The former 
has its objections in the air valves on 
radiators, while the latter is a hard sys- 
tem to regulate, it being necessary to 
either entirely open or close the inlet 
valve to the supply pipe, which plays 
the dual part of supplying the radiator 
with steam and also carrying back the 
water of condensation. 

The two-pipe system in which the re- 
turn pipe carries away both the water 
of condensation and air has its advan- 
tages in case of regulation, and small- 
ness of pipe sizes. The vacuum is pro- 
duced by means of a vacuum pump 
{usually loeated in the boiler room) 
connected to the ends of the return 
lines. This pump draws all water of 
condensation and air out of the ra- 
diators and discharges into a vented rce- 
celver from which the air escapes and 
the water is pumped back into the 
boiler. | 
In exhaust-steam heating the steam 
before being delivered to the heating 
mains is passed through an oil sepa- 
rator which removes the oil and other 
foreign matter so completely as to make 
it possible to return the condensed 


steam to the boiler. 
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The most important feature in anv 
two-pipe vacuum steam-heating system 
is the radiator trap placed between 
each radiator or heating unit and the 
return pipe. This trap is really the 


distinguishing feature of a two-pipe 


vacuum heating system, for from it 
comes the name of the particular kind 
of system installed. 

The function of the radiator trap is 
to automatically allow for the free pas- 
sage of all water of condensation and 
air out of the radiation and to close the 
instant steam begins to pass through 
the trap. By keeping the steam out of 
the return line it is possible to produce 
and maintain a high vacuum in it or in 
other words a high differential of pres- 
sure immediately between each radia- 


tor and the return line. When water 


of condensation and air reaches the 
trap it opens and the suction in the re- 
turn line quickly draws the water and 
air out. Steam immediately rushes in 
to fill the space previously occupied by 
the water and air and the trap closes. 
Since both water of condensation and 


air are heavier than steam, and since 


the radiator trap is located upon the 
lowest point of the radiator, it is ap- 
parent that any or either, on accruing, 
will settle about the trap. With the ra- 
diator completely drained of all wate: 
and air the supply of steam to the ra- 
diator can be regulated to meet weather 


conditions, without creating annoying 


noises in the radiator. 

The operation of the radiator trap 
demands, of course, a certain motive 
force operating in one direction for wa. 
ter and air and in exactly the opposite 
direction for steam. This motive force 
is procured differently in different 
traps, and in classification we may say 
that the methods of producing it are 
two in number, first, the tlotation meth- 
od and second, the thermostatic 
method. 

The flotation method utilizes a metai 
float suspended loosely in a chamber of 
the trap, which rises and falls ac- 
cording to the accumulation of water in 
the chamber containing it. When wa- 
ter surrounds the float, it rises, at the 
same time opening an orifice which 
Jeads to the return line and through 
which the water passes. Steam follow- 
ing does not surround the float until 
the water in removed and the trap 
closed, and hence js retained in the ra- 
diator. There are two objections to 
the float method. First, any provision 
made in the trap to allow for the dis- 
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charge of air from the radiator will also 
allow of waste of steam, and second, te 
procure enough motive force to make 
for positive and noiseless operation re- 
quires too large a trap, one that is un- 
sightly and not desirable for some 
classes of heating service. 

The thermostatic principle, while 
comparatively old, has oaly been com- 
mercialized in the past few years. <A 
radiator trap operating under this prin- 
ciple uses for its motive force the power 
contained in heat itself, depending for 
its operation upon the fact that steam 
in a radiator is higher in temperature 
than the water of condensation or air, 
which collect at the bottom of the ra- 
diator. The principle feature of a 
thermostatic radiator trap is an ex- 
panding member (to which a valve is 
anchored) which shortens and elon- 
gates in proportion to the temperature 
of the medium surrounding it. The 
latest application of the thermal prin- 
ciple is to a trap whose expanding 
member is a corrugated hollow recepta- 
cle containing a combination of volatile 
fluids. These fluids vaporize in direct 
proportion to the temperature of the 
steam surrounding the disk containing 
them. Enough vapor is always pro- 
duced in the disk by the heat of steam 
surrounding it to form an internal 
pressure great erough to overcoine the 
pressure produced by the steam at its 
corresponding temperature. Thus when 
steam is present the disk expands and 
seats the valve over the orifice in the 
trap and the trap is shut off against 
steam. Subsequent water of condensa- 
tion and air surrounding the disk at a 
lower temperature condense enough va- 
por contained within it to reduce the 
internal pressure and the pressure on 
the outside collapses the disk and the 
trap opens. Since water of condensa- 
tion and air is always from one-half to 
two degrees colder than the steam in 
the radiator, it follows that a trap of 
the type above described will perform 
its duty successfully. 

The cost of installing vacuum steam 
is probably a little greater than with 
single-pipe steam or hot water. There 
is some compensation, however, in the 
smaller pipe sizes, and consequent less 
labor cost where the vacuum system is 
used. But greater than all this is the 
comfort and satisfaction to be gained 
from vacuum steam in its easy regula- 
tion, and ease and economy of opera- 
tion. This is especially apparent in 
high buildings. 
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THE DESIGN OF UNDERGROUND 
TRANSFORMER MANHOLES AND 
JUNCTION BOXES. 


BY FRANCIS H. DAVIES. 


The inconveniences attaching to the 
operation of underground transformer 
manholes very naturally give rise to 
preference for an aboveground location 
in which it is easy to provide greater 
space and better lighting, and where 
ventilation and drainage troubles are 
unknown. Still, occasions frequently 
arise in an underground system of mains 
in which manholes of the former class 
are necessary, and experience has shown 
that while they may be a continual 
source of trouble, if improperly de- 
signed, it is quite possible to operate 
such stations in a highly satisfactory 
manner, even under adverse conditions, 
provided due care and forethought are 
brought to bear on their construction. 

The first step, namely, the choice of 
a site, is an important one. Assuming 
an ordinary city street, it is necessery 
to take into account the state of the sub- 
soil as regards congestion with sewers, 
pipes and conduits; interference with 
traffic both in building the manhole and 
in operation when it is frequently nec- 
essary to leave the manhole open dur- 
ing inspection or other work; the prox- 
imity of drains, which, by overflowing 
in bad weather, may flood the chamber; 
or the presence of stores where the na- 
ture of the trade calls for frequent wash- 
ing down and consequent flooding of the 
sidewalk and manhole covers. 'n ad- 
dition, the gradient, if any, of the street 
should be taken into account, as it wil 
be obvious that a manhole located at the 
bottom of a hill will be more liable to 
the influx of water than one situated at 
the top or on the slope. Such points as 
the above are very apt to escape atten- 
tion, and they all have a morc or less 
important bearing upon satisfactory re- 
sults. | 

The chief enemy of underground con- 
struction is water, and second to this in 


the case of electrical work comes gas, 
emanating either from street mains or 
generated by heat from the insulation 
of cables. The design must, therefore, 
aim at two ends: first, to keep to a mini- 
mum the influx of gas and water, and, 
secondly, to provide efficient means for 
ridding the chamber of any small uan- 
tities of either which may find their 
way in. This implies a construction as 
nearly waterproof and gasproof as pos- 
sible, fitted with efficient ventilation 
and draining arrangements. 

Of secondary importance to these con- 
siderations, although still inatters of mo- 


Fig. 1 shows in diagram the construc- 
tion and method of setting of a small 
street chamber built up of cast-iron sec- 
tions, bolted together at the flanges and 
rust-jointed. It will be noted that the 
bolting is done on the outer side, the 
idea being to give a smooth interior. The 
use of iron renders the percolation of 
water or gas impossible, and the only 
vulnerable portions are the covers and 
ventilators. The chamber measures, in- 
ternally, 10 by 7 by 6 feet, and is set 
upon a block of concrete ten inches 
thick. The iron is painted with an anti- 
rusting compound and the sides are sur- 
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FIG. 1.—CONSTRUCTION OF CAST-IRON UNDERGROUND CHAMBER. 


nent, are questions of convenience in 
operation, ample space for movement, 
proper facilities for raising and lower- 
ing transformers through the manhole, 
and arrangements whereby cables, pos- 
sibly of the heavy armored class, may 
be readily handled. The fulällment of 
these requirements leaves room for sume 
diversity in methods, especially in de- 
tails, but the examples of chamber con- 
struction shown in Figs. 1 and 3 are typ- 
ical, each in their kind, of good ordi- 
nary practice. Manholes on these lines 
have been built by the writer, and in 
each case they have been entirely free 
from trouble. 


rounded, as shown, with about twelve 
inches of puddled clay, ‘filling up the 
space between the walls and the sides »f 
the hole. The chamber was set slightly 
out of the level lengthwise in order that 
water, should it find its way in, would 
accumulate in one place. On the top i$ 
a thickness of concrete upon which the 
bricks and paving stones are bedded, anil 
the cable boxes at each end are also 
based on a concrete block. Ventilation 
is provided for by two boxes with per- 
forated lids set in the sidewalk and con- 
nected respectively with the top and 
bottom of the chamber by six-inch pipes. 
The cowls over the ends of these effectu- 
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ally prevent water or dirt entering the 
pipes, and the ventilating box itself may 
if necessary be piped to the main drain- 
age to keep it clear of water. This is 
found to be necessary only in very bad 
positions and in the ordinary course the 
box is not likely to be flooded. The man- 
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FIG. 2.—VENTILATOR FOR MANHOLES. 


hole, which in this particular case is fit- 
ted with duplicate covers, may also be 
piped to the drain if the outer cover can- 
not be relied upon to keep water out, but 
in this connection it is necessary to beer 
in mind that some road drains, owing 
to their construction, are liable to ne 
flooded in bad weather, with the result 
that water finds its way through all con- 


FIG. 3.—CONSTRUCTION OF BRICK MANHOLE. 


nections and promotes the evil the drain 
was installed to prevent. Before con- 
necting up to a drain it is therefore 
necessary to make full inquiries as to 
whether it is subject to flooding in heavy 
rains. 

The provision of a ventilator which, 
while giving free egress to air, will not 
permit of the influx of water when set 
level with the road has always been a 
difficulty of underground-chamber con- 
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struction. Fig. 2 illustrates in half sec- 
tion a type of ventilator which has been 
very successful and is both simple and 
cheap. 
inches deep by 7.25 inches across the 
surface. The bucket projects into the 
chamber or box, and the course of the 
ascending air is up the opening sur- 
rounding the bucket, through the holes 
in the top of the latter, and then around 
the edges of the dome-shaped baffle, 
from whence it flows out through holes 
in the cover. Water and dirt are caught 
by the bucket which is provided with 
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FIG. 4.—TRIPLE-SEAL MANHOLE COVER. 


a handle, so that it may be lifted out 
periodically and emptied. 

Iron manhole construction is essential- 
ly soundproof and waterproof, but it is 
somewhat expensive, and a cheaper 
brick structure is often preferred. <A 
good design is shown in Fig. 3. The 
foundation, as before, is of concrete, but 
it is set at a slope of about one inch 
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in three feet, and at the lower end is 
a small sump for collecting any slight 
amount of water which may find its 
way in or be condensed on the walls. 
These latter are of brick about fourteen 
inches thick. The roof is built up of 
concrete, supported by five-inch girders. 
No brickwork chamber is ever thorough- 
ly waterproof and it is necessary, as 
was done in this instance, to insert a 
damp-proof course. This may consist 


It is built of iron and is 8.5 ~ 
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of sheet lead or asphalt, care being 
taken in either case that joints are 
properly wiped. A layer of cement will 
often suffice, but in very wet locations 
more thorough means must be taken. 
The ventilating pipes in this particu- 
lar chamber were carried into 3.5-foot 
standards erected on the curb so as to 
obviate all danger of flooding. Frorn 
the point of view of appearance it is 
generally desirable that these should be 
of equal height, but if possible it is 
better to arrange for the outlet pipe to 
be carried higher up than the inlet in 
order to improve the draft. To this 
end a fan is often introduced, and con- 
sidering its beneficial effect in reducing 
the temperature it is well worth while. 

The dimensional design of a man- 
hole is influenced chiefly by the num- 
ber and size of the transformers it is 
to contain, and to avoid structural alter- 
ations at a later date it is well to keep 
in mind future possibilities. The size 
of the manhole cover will, for instance, 
be influenced by that of the largest trans- 
former ever likely to be installed. Fre- 


quently the manhole cover is made of 


very ample size to allow of easy han- 


dling of the equipment, and a smaller: 
opening arranged for in the cover to be 


used only for obtaining access to the 
pit. 
There is a good deal in the design 
of manhole covers, which, if improperly 
fitted, will be of little use to keep out 
water. For bad situations a cover upon 
the lines of that shown in section in 
Fig. 4 will be found very satisfactory. 
It provides a triple seal of glycerine, 
oil, or any suitable filling, and con- 
densation forming on the inner dome 
trickles down to the seal where it is 
caught. The frame is bedded in ce- 
ment in the ordinary way, the three 
grooves in its base serving to prevent 
the infiltration of water which is always 
liable to take place in the usual plain 
based frame. 

Condensation or sweating will always 
occur in underground structures, no 
matter how waterproof they may be 
and, needless to say, it is highly unde- 
sirable in the presence of electrical ap- 
paratus. Painting will minimize it, but 
by far the best preventative is a layer 
of granulated cork, painted and applied 
in the manner usual in the case of ships’ 


.Steel bulkheads. Brickwork is a great 


sinner in this respect, and it takes a 
long while for the initial dampness to 
dry out. Hence, it is well after a brick 
chamber has been completed to dry it 
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out as thoroughly as possible by keep- 
ing up a coke fire for several days. Ulti- 
mately, the normal working heat of the 
chamber and the circulation of air 
through the ducts will keep the walls 
dry, but in the first instance special pre- 
cautions should be taken. It is in view 
of the possibilities of condensation that 
switchboards should never be set hard 
against a wall; there are numerous in- 
stances, particularly with iron chambers, 
of grounds occurring through a film of 
moisture that has trickled down the 
walls and over the surface of the board 
of the contacts. 

Considerations of safety should large- 
ly influence the design and equipment 
of underground manholes which of 
necessity must be restricted in size. In 
addition to the usual precautions com- 


WV 


fh, 


Y 
fo~ Y 
yy 


FIG. 5.—METHOD OF BUILDING UP STONE- 
WARE JUNCTION BOX. 
mon to all. electrical installations the 
manhole should be so arranged that the 
space in the immediate vicinity of the 
bottom of the ladder is quite free from 
all apparatus, particularly live contacts. 
Very often this is not the case, and a 
person descending the ladder is in such 
close proximity to some part of the 
equipment that a false step may prove 
fatal. Further, grounding of all metal 
work, such as transformer cases, iron 
ladders, etc., should be most carefully 
carried out by means of a proper earth 
connection instead of in the perfunctory 
manner which has so often given rise to 
mishap. Another point that is frequent- 
ly neglected is stand-by lighting, al- 
though in the event of a breakdown 
this is most necessary. The normal work- 
ing heat of the chamber is generally too 
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high to allow of candles being stored, and 
lamps rapidly become useless through 
evaporation of the oil. The only effec- 
tive means is to keep a small portable- 
battery lighting set in each chamber 
and, although recharging is trouble- 
some, the convenience of having a good 
light at hand in a breakdown is very 
great. 

In the case of draw-in boxes the pres- 
ence of gas is more to be feared than 
water, and yet it is seldom that any 
really adequate ventilating arrange- 
ments are provided. Junction-box ex- 
plosions are a serious matter and there 
is no doubt they are increasing in fre- 
quency. Where the infiltration of gas 
is to be feared, as is. the case in most 
cities of any size, it is open either io 
make sure of keeping it out by employ- 


ing a thoroughly impervious structure 


or to provide proper ventilation. As a 
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Council. The box is built up of slabs 
of artificial stoneware tongued and 
grooved in the manner shown, and the 
joint in the floor is made long and me- 
chanically sound by means of a half 
dovetail. The upper drawing also shows 
the method of joining the walls to the 
base, thus insuring gas-tightness by aid 
of a water seal. This does not dry up 
and makes a sound job of what is gen- 
erally a difficult joint to render thor- 
oughly impervious. When the slabs 
are fitted into place the joints are grout- 
ed with Portland cement and the box 
is thus made solid to all intents and 
purposes. Where the cables are brought 
in, side slabs divided horizontally and 
shaped to fit round the cable are em- 
ployed, the joint being made tight by 
cement poured through a hole provided 
in the upper slab. In addition to its 
imperviousness to gas and water, a great 


we eee aneaerest 


FIG. 6.—TILED AND VENTILATED JUNCTION BOX. 


matter of fact, a combination of the two 
is the better, since, however gasproof 
the walls of a box may be, there is always 
the possibility of leakage at the cable 
glands. Also, it is desirable to take into 
account the highly inflammable gas 
which may be generated by heat from 
the insulation of cables, especially if 
these are of the bituminous class. 
The simplest type of junction box, 
namely, that consisting of brick or con- 
crete walls, a waterproof cover, and a 
dry rubble bottom, is limited to loca- 
tions where there is no fear of gas. Of 
late years boxes of a much better con- 
struction have come into use, and two 
good types are illustrated in Fig. 5 and 
6. The former drawing shows the essen- 
tial details of a system recently patent- 
ed by an engineer of the London County 


feature of this construction is the ease 
and celerity with which a box can be 
built. The chamber shown in Fig. 6 
is a good example of the impervious and 
ventilated type. It is lined with tiles 
set in concrete, the former being shaped | 
as shown to key them into position. i 
The ventilating box can, if necessary, be 
connected to the sewer, but it is pref- 
erable in every way to employ a ven- 
tilating post some 3.5 feet high and thas 
avoid all troubles with water. 
eo 
Fusion by Earth Currents. 

A case of fusion of pipes by earth 
currents is related in The Electrician by 
W. R. Rawlings. The pipes in question 
were an iron gas pipe and a lead water 
pipe, and both pipes were fused at the 
point of contact. 
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Hydroelectric Plants in Norway. 

At a meeting of the Faraday Society 
on May 2, A. Scott-Hansen, of Christi- 
ania, read a paper on ‘‘Hydroelectric 
Plants in Norway and Their Applica- 
tion to Electrochemical Industry.’’ 

The author said that the physical 
configuration of Norway is remarkably 
favorable for the utilization of the large 
number of waterfalls to be found on 
the seaboard of the mountain chains 
which almost cover the country, and 
through whose valleys the enormous 
quantity of water precipitated from the 
western and southeastern sea breezes 
finds its way as rivers flowing down to 


| the sea. In the winter the rainfall takes 


the form of snow, so that the volume of 
water brought down by the rivers is at 
its greatest from May to July, when the 
snows melt on the mountains. To make 
use of the water power, storage is, 
therefore, necessary, and for this the 
nature of the country is peculiarly 
adapted, being covered with lakes that 
have very contracted outlets and which 
can be easily converted into storage 
reservoirs by damming. Thus in the 
watershed of Skien the natural water 
power of 50,000 horsepower has been 
inereased to an available horsepower 
of 375,000, while the Mosvand reservoir 
has increased the water power of the 
Rjukan factories from 30,000 to 250,000 
horsepower with a capital outlay of 
only about $410,000. 

The total water power in Norway has 
been estimated at from five to seven 
million horsepower, but as much of the 
country has not been hydrographically 
surveyed,. this is probably too low an 
estimate. The power stations can sup- 
ply power at from $6 to $10 per kilo- 
watt-year, and in some cases even for 
less; and as the quantities available are 


as high as from 50,000 to 100,000 horse-. 


power for a single fall, the conditions 
are ideal for the development of elec- 
trochemical and electrometallurgical in- 
dustries. Many such industries have 
already reached an advanced stage of 
development. Thus nearly 180,000 
horsepower will be utilized this year in 
the manufacture of nitrates of lime, 
soda and ammonia from the air by the 
Birkeland-Eyde process and the Bad- 
ische Analin und Sodafabrik Com- 
pany’s process; about 60,000 horsepow- 
er are employed in the manufacture of 
calcium carbide, and other electrochem- 
ical and electrometallurgical industries 
absorb at present some 20,000 horse- 
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power. Now that a suitable electric fur- 
nace—the Groénwall—has been designed 
for the smelting of iron ore, a furnace 
that has yielded excellent results on a 
practical scale, electric iron and steel 
smelting is likely to develop largely in 
the near future, for Norway possesses 
extensive deposits of iron ore. Three 
plants, aggregating 16,000 horsepower, 
with provision for increase to nearly 
60,000, are now being erected at Har- 
danger, Arendal, and Tinfoss. Other 
ores, notably copper, nickel, zine, will 
also possibly be electrically smelted at 
no distant date. 
— e 
Peat Powder for Fuel. 

A number of practical tests, under- 
taken at various places in Sweden, dis- 
tinctly point to the fact that peat pow- 
der can successfully compete against coal 
as boiler fuel. At the Sahlström fac- 
tory in Jönköping several thousand tons 
of peat powder have been used as boiler 
fuel with the result that one ton of peat 
powder made from good peat has been 
found, if properly utilized, to be equal 
to one ton of good English coal. Pow- 
der made from second quality peat, nat- 
urally, is a less efficient fuel, but still 
a perfectly serviceable one, which is a 
point of considerable importance. Ex- 
perience has also shown that ìt does not 
pay to carry the ‘‘refining’’ process too 
far, and the best remunerative result is 
obtained by only. reducing the percent- 
age of water to 15 per cent. The pow- 
der will be cheaper but also slightly less 
efficient than if the contents of the wa- 
ter was reduced to 12 or even 10 per 
eent. Mr. Ekelund, who for years has 
carried on experiments in this direction, 
sums up the results of his experience in 
the use of powder obtained from me- 
dium peat, with 15 per cent water, as 
follows: 1.2 ton is equal for boiler fuel 
to 1 ton best coal, and for peat powder 
made from good peat the value is about 
equal to that of the best coal, ton for 
ton, under working conditions. Peat 
powder can be produced at $2.15 per ton, 
inclusive of interest and sinking fund, 
whilst coal delivered to the railway in 
Swedish ports at present costs $3.95 per 
ton, and the inland price will average 
$4.50 per ton. The Swedish Union of 
Boiler Owners has commenced experi- 
mental tests with the new fuel, and the 
leading Swedish State expert in this mat- 
ter also speaks very favorably of the 
Ekelund peat powder, stating unhesi- 
tatingly that, in his opinion, peat pow- 
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der as boiler fuel. excludes all competi- 
tion on the part- of coal. Peat powder is 
also, by way of experiment, being used 
for electric ore-smelting, and very favor- 
able opinions as to its value have also 
been expressed by a mining engineer.— 
Engineering. 

——_—___--@_____—. 
Reinforced-Concrete Poles for Lighting 
Circuits in Germany, 

Poles of reinforced concrete for both 
high- and low-tension electric circuits 
are finding an increasing demand in 
Germany, and Karl Roessle, in a recent 
number of Beton und Eisen, describes 
those used for the Hohenzollern Sport- 
palast, a large skating rink in Berlin. 
Because of the decay of wooden poles, 
the high price of iron poles and the con- 
stant attention required for their main- 
tenance, the management decided to em- 
ploy reinforced concrete. 

The simplicity of the system used, the 
Wolle, made it possible to mold all poles 
in wooden forms at the site of the work. 
Both the making and the erection were 
accomplished without the use of machin- 
ery, and the initial cost was compara- 
tively small, being about one-half that 
of iron poles. 

The poles were materially light- 
ened by adopting a tapered section, re- 
ducing the size from about 1.2 by 1.8 
feet at the bottom to 0.46 by 1 foot at 
the top, and at equal distances for the 
greater part of the length holes were 
cut through, which not only reduced the 
weight, but also presented less surface 
for wind pressure in the direction of the 
smallest resisting moment. 

The highest of the poles, which curved 
over at the top, was about 44.3 feet, cf 
which 8.2 feet was in the ground, which 
hrings the are lamp about 32.8 feet from 
the ground surface. Heavy signs, sus- 
pended between posts, increased the 
bending moment at the ground level. 
It was necessary to provide for this. 
Therefore, a flat iron plate of rectangu- 
lar cross-section, about 3 by 3.5 feet,. was 
placed on either side between the 
ground and the pole extending from the 
surface of the earth downward. The 
greatest difficulty experienced was in 
placing the conduits in which to run the 
electric wires. 

These concrete poles were erected 
by means of wooden shear-legs 29.5 feet 
in length, and, although the total weight 
of each pole was approximately 9,259 
pounds, they were raised without injury 
when but fourteen days old. 
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ELECT NIC PCTRIC LIGHTING. 


ILLUMINATING ENGINEERING 


LESSONS FROM THE PEOPLES 
GAS BUILDING AT CHICAGO. 


BY ALBERT SCHEIBLE. 


Ever since the Peoples Gas Light & 
Coke Company, of Chicago, began plan- 
ning its new twenty-one story office 
building, there has been a good deal of 
speculation among the electrical as well 
as the gas fraternity in regard to the 
extent to which gas might successfully 
replace electricity in lighting such a 
building. For, while gas has been in- 
troduced only to a very limited extent 
into one after another of the skyscrap- 
ers which have been rising in Chicago, 
this might be attributable to the evi- 
dent backwardness of the gas interests, 
who had not until recently shown a 
marked effort towards solving their il- 
lumination problems along engineering 
lines. Only during the last few years 
have the electrical competitors of the 
gas company at Chicago been conscious 
of sufficiently serious work being un- 
dertaken in connection with gas-light- 
ing installations to command their re- 
spect, and naturally the new gas build- 
ing offered fine opportunities for a 
show equipment. Figures as to the 
amount spent in making the lighting 
system of this building a notable one 
would be interesting in comparison to 
the electrie-light equipment of similar 
buildings, though a considerably larg- 
er expense might be justified in this 
ease, as the evolution of new types of 
fixtures and of controlling mechanisms 
must have been costly. While such 
figures are not yet available, the receat 
presentation of the lighting features of 
this building before the Illuminating 
Engineering Society by the gas com- 
pany’s illuminating engineer, Charles 
A. Luther,’ called attention to points 
from which some exceedingly interest- 
ing conclusions can be drawn. 

(1) Adapting gas to modern buildinas 
requires radical changes.—Most of the 
1 For z brief abstract of this paper, see 


ise 105: in the ELECTRICAL REVIEW AND 
MA ELECTRICIAN for May 27th. 


large buildings in Chicago already bear 
testimony to the inadequacy of the fa- 
miliar gas fixtures. Mr. Luther’s work 
showed that with serious stndy and with 
some decided departures from the crude- 
ly conventional methods which have long 
characterized gas lighting in most Amer- 
ican cities, it may be possible to use gas 


‘instead of electricity for the adequate 


lighting of even a monster office build- 
ing, that under consideration being a 
corner building 270 feet high (plus base- 
ment and sub-basement) with frontages 
of 196 and 171 feet on the two streets. 
But to secure a lighting equipment that 
would stand comparison with that of 
other large buildings, the gas company 
had to adopt new methods and new fix- 
tures. The familiar ‘‘gas ares’’ and the 
conventional types of chandelier and 
bracket mantle fixtures which the gas 
interests are still so persistently exploit- 
ing, are all conspicuous by their absence 
in the company’s own building—a be- 
lated, although undoubtedly sincere, ad- 
mission that these older types of light- 
ing equipment are not in the same class 
with the electrical fixtures used in other 
buildings. 

(2) Gas fixtures can be thoroughly 
artistic.—The beauty of the fixtures de- 
veloped for use in the different parts 
of the building and the appropriateness 
of each type to its surroundings, makes 
them well worth seeing. Indeed, in har- 
mony of design and in artistic effect, the 
massive pendent fixtures in the gas com- 
pany’s offices are decidedly in advance 
of the eleectric-light fixtures used in oth- 
er large buildings recently erected in 
Chicago. If any one doubts it, let him 
compare the former with those installed 
in the new City Hall. Each of the lat- 
ter is a medley of wrought-metal scrolls, 
cast ornaments and chains with exposed 
Wires, supporting a lantern in which a 
half dozen carbon-filament lamps are 
readily discerned as individual and in- 
efficient units. On the other hand, the 
bronze ceiling fixtures in the new gas 
offices are pendants in which four tubes 
give an impression of stability never 


obtainable by any chain and in which 
a well chosen diffusing globe hides the 
source of the light so that the whole 
globe seems to radiate it. So also, the 
bracket fixtures show up well in com- 
parison with most electrical brackets, en- 
tirely outclassing ordinary gas brackets. 

(3) Fixtures should harmonize with 
their surroundings.——The adoption of 
handsome posts or standards for sup- 
porting lamps under the skylight where 
pendent fixtures of any kind would de- 
tract from the architectural effect, as 
also the half-concealed placing of the 
ornate outdoor lamps between the col- 
umns, shows a determined effort to have 
every part of the lighting equipment 
harmonize with its surroundings—a 
feature that deserves to be studied and 
emulated. 

(4) Economy of heary glass globes.— 
While the inclosing globes used with 
tungsten lamps may not be subjected to 
as severe strains as those vsed with 
Welsbach mantles, still the precedent 
set by the use of extra-heavy glassware 
might prove a real economy if tcllowed 
in electric-light practice. 

(5) Single-lamp units superior lo clus- 
ters—Where tungsten lamps are used 
in clusters, the clear lamp buibs and 
the slender filaments interfere so little 
with the rays of light from the other 
lamps that the resulting total of light 
is substantially the sum of that of the 
individual lamps. With gas clusters, 
however, the mantles are not only 
opaque but bulky as well and, as the 
light from each cannot penetrate the 
others, the total measured candiepower 
cf the so-called ‘‘gas arc’’ will not equal 
the sum of the candlepowers of tlie man- 
tles used in the same unless steps are 
taken to increase the gas combustion. 
The latter can be done by adding a tall 
stack or chimney above the inclosing 
globe, which is usually out of the ques- 
tion where artistic effects are desired; 
hence, to secure the latter for the com- 
pany’s own offices and building front, 
Mr. Luther adopted lamps having a sin- 
gle high-candlepower mantle. 
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(6) Boosting the gas pressure makes 
tt more efficient.—Not satisfied with us- 
ing gas under the same conditions under 
which it is supplied to its customers, the 
gas company has raised the gas pres- 
sure for the single-mantle lamps used 
in and around its main office, so as to 
use the gas more efficiently. This is done 
by booster pumps in the sub-basement 
of the building, driven by electricity 
from the rival electric light company’s 
circuits, the result being at least twice 
as high a maintained candlepower for 
a given gas consumption. However, the 
various offices in the building( in which 
the tenants pay for the gas) are supplied 
with the less efficient low-pressure gas 
and with stackless three-mantle burners, 
so that only the gas company itself is as 
yet profiting by the more economical 
units. 

(7) High-pressure gas mantles must 
be lighted slowly.—In thus using the 
gas at an abnormal pressure, the rate 
at which it is admitted through the 
burner when the lamp is at full candle- 
power is correspondingly high. If the 
lamp were lighted at full capacity, the 
resulting explosion might blow the man- 
tle to pieces. To avoid this, each burner 
is equipped with a thermostatic valve 
which at first is open only enough 10 
give a non-incandescent flame, but which 
gradually opens so that the mantle be- 
gins to give light in about three-quarters 
of a minute and reaches its full candle- 
power in about 1.5 minutes. 

(8) Non-electric gas switches are cum- 
bersome.—Outside of the booster equip- 
ment, water pumps, refrigerators, etc., 
which are electrically operated, there 
seems to have been a studied endeavor to 
eliminate the use of electrical devices in 
this building. The motor-driven equip- 
ment, being in a sub-basement, is not 
seen by the average visitor to the build- 
ing, and in all probability gas engines 
would have been substituted if it were 
not for the insurance requirements, the 
vibrations due to such engines and the 
increased attendance usually required 
by them. For turning the lights on and 
off, electromagnetic switches have been 
avoided, though a variety of types has 
long been on the market. Instead uf 
turning the handle of a switch, the at- 
tendant takes a pump from his pocket, 
inserts the nozzle into either the ‘‘on’’ 
or the ‘‘off’’ tube in an operating cabi- 
net, located like a wall-switch box, and 
pumps the valve into action. Owing to 
the thermostatic controlling device, the 
lamp does not instantly show the light, 
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as is done when turning a switch for 
an electric lamp. To make sure that the 
system is in good operation, the high- 
pressure gas man must take time to ap- 
ply his pump and then wait a minute 
and a half. In some classes of service 
this may not be objectionable, but for 
store use where a merchant wants lamps 
in rarely used parts of his establishment, 
its popularity would be doubtful. Fancy 
a clerk as saying: ‘‘ Have a seat, madam, 
while I get a pump and I will have 
light for you in a few minutes.”’ 

Just how dependable this pneumatic- 
ally controlled system will be in pro- 
longed operation remains to be seen. In 
this case a double-action tube arrange- 
ment has been installed for each lamp, 
so that each can still be operated ‘‘if 
for any reason one of the tubes becomes 
stopped up or broken off from any cause 
whatever.’’ Then a specially designed, 
collapsible ladder-wagon (a sort of trol- 
ley rep#r wagon with castors instead of 
wheels) allows the attendant to make 
any needed adjustments and to clean the 
globes regularly—a facility which might 


be worth copying in some electrically- 


lighted buildings. 

(9) Gas consumed by pilot flames is 
not a negligible quantity—Any build- 
ing of this size will warrant a careful 
and trained attendance which could not 
be expected of the smaller consumer, 
and with the extra-heavy globes adopted 
for the lamps, the number of outages 
should be small. So also, the leakage 
of gas due to the blowing out of pilot 
lamps should be rare, particularly as 
the pilot burners have been specially de- 
signed to reduce this occurrence. Those 
who have heard the common claim that 
the pilot flames in gas lamps consume 
almost too small an amount of gas to be 
measured, will be interested in noting 
that this progressive gas company does 
not believe the pilot consumption to he 
such a negligible factor. Indeed, Mr. 
Luther is proud of having secured new. 
tips for the pilot flames which are said 
to reduce their consumption from one- 
quarter or even one-half cubic foot of 
gas per hour for each burner, to one- 
quarter cubic foot for a three-burner fix- 
ture. Even this reduction would mean 
six cubic feet of gas for twenty-four 
hours for each pilot flame and for the 
4,680 pilot flames already burning in the 
incomplete building, the resulting con- 
sumption of over 28,000 cubic feet per 
day is certainly not a negligible amount. 

(10) Ceiling plates required for lamps 
near ceilings.—The blackening of ceil- 
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ings over gas fixtures, due partly to the 
high flames caused by burning the pro- 
tecting film of collodion off the mantles 
and partly to the dust carried up by 
the strong currents of hot air, has al- 
ways been a vexed point in discussions 
as to the advisability of using gas. In 
the tenanted offices of the Peoples Gas 
Building a happy solution was found 
by placing a large beaded disk of white 
enameled steel on the ceiling over each 
of the cluster lamps. As the fixtures 
thus used are of a semi-indirect type, 
the use of such an enameled diffusing 
plate would be justified. However, Mr. 
Luther, in his closing words, volunteered 
the information that ‘‘those plates were 
not put on the ceiling for reflectors, but 
were put there as collectors, and when 
the maintenance men go around through 
the building on their weekly trips they 
wipe those reflectors off.’’ Unfortunate- 
ly, the dust-conveying currents of hot 
air do not confine themselves to these 
collecting disks, so that even in a new 
building the discoloration of the ceiling 
immediately around the cleaned disks 
implies thatthe disks offer only a par- 
tial solution of the trouble. 

— (11) Gas will provide ventilation if 
ceilings are specially designed.—One cf 
the surprises of the building is the fine 
ventilation of the cigar booth located at 
the junction of the corridors on the main 
floor, a room with solid walls on two ad- 
joining sides and. wide openings into 
the corridors on the other two sides. The 
absence of windows and the necessity 
of burning artificial light all day would 
make such a room difficult to ventilate 
even without the cigar smoke and in 
this case the use of electric fans was ta- 
booed. To draw the air out of the room 
the latter was fitted up with a false ceil- 
ing sloping from all four sides up to a 
central opening in which a gas lamp is 
mounted, so that the smoke is drawn 
through the lamp with the air needed 
for the latter and exhausted through 
openings above the false ceiling into the 
corridor. Of course, the heat which pro- 
duces these effective air currents is also 
present in the other gas lamps scattered 
through the building, and by providing 
more of the funnel-like sub-ceilings these 
could also be supplied with artificial ven- 
tilation without the use of fans. 

(12) Efficient gas at present for the 
company’s own use only.—The special 
burners and operating devices needed 
with the high-pressure gas (raised by 
the electric booster pumps from the or- 
dinary 3.5-ounce pressure to a delivered 
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pressure of two pounds) have been in- 
stalled only for the company’s own main 
office and for the -building-front light- 
ing, the equipment for all tenants being 
for the usual low-pressure service ; hence, 
the use of the more efficient and, there- 
fore, more economical single-mantle 
high-pressure units is limited to the com- 
pany itself, even in its own new build- 
ing. 

Whether the company will extend it 
more generally through the building (at 
a heavy expense for replacing the new- 
ly installed low-pressure equipment) re- 
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licitor would want to tell a prospective 
customer that the gas furnished by his 
company requires a small electric plant 
to make its use more economical? Con- 
sequently, the gas company at Chicago 
seems to be proving by this fine equip- 
ment that its hundreds of thousands of 
customers are not being supplied with 
gas at its maximum lighting efficiency, 
such a higher efficiency and economy be- 
ing available only for the gas compnay’s 
own lamps! 

Whether a saving in the lighting costs 
due to the use of such high-pressure gas 
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Street Lighting in Dayton. 

The business section of the city of 
Dayton, Ohio, has been supplied with 
a scheme of lighting which is giving 
much satisfaction, as the details have 
been earefully worked out. The poles 
which were selected were designed 
jointly by representatives of the Cham- 
ber of Commerce and the Dayton Light- 
ing Company, and were supplied by 
Kramer Brothers, a local firm of foun- 
dry-men. They are illustrated in Fig. 
2. The top of the pole is surmounted by 
a 100-watt Mazda lamp, while the side 


mains to be seen, but its extension 
through the city as a whole is certain- 
ly far off. Such a general boosting of 
the gas pressure would render all the 
present burners obsolete and even if the 
consumers were willing to purchase new 
lighting fixtures, the installing of the 
high-pressure service would take a long 
time. 

That many consumers should install 
electrically driven equipments for im- 
proving the efficiency of gas for their 
own use (of course, changing all burn- 
ers and installing slow-acting switching 
devices for use with the high-pressure 
gas) is hardly likely, for what gas so- 


FIG. 1.—STREET LIGHTING IN DAYTON, OHIO. 


at the reduced price of gas (which has 
been made a political issue) would com- 
pensate for the inability to use fans and 
other electrical conveniences, is not a 
pressing question of the immediate fu- 
ture. 

For the time being, however, the 
electric-lighting fraternity has really 
something to learn on the artistic side 
from this notable equipment and elec- 
trical visitors to Chicago may do well io 
inspect the Peoples Gas Building so as 
to see what a gas company can do for 
its own use when not limited by the low 
pressure at which it is supplying gas 
to the general public. 


arms carry 60-watt lamps. All the lamps 
are illuminated until midnight, after \ 
which the 60-watt lamps are extinguish- l 
ed, and only the 100-watt lamps con- 
tinue to burn until morning. The hours \. 
of operation are governed by the city 
schedule, which requires operation for 
approximately 4,000 hours per year. 
There are in all thirty-three blocks 
or approximately three miles of streets 
equipped with the new posts. There 
are twelve posts per block, spaced 
eighty feet apart, and at street inter- 
sections there are eight posts. The 
total number of posts is approximate- 
ly 400. 
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The Dayton Lighting Company sup- 
plied the installation complete, and has 
a five-year contract with the city on 
the basis of $55 per post per year, in- 
cluding maintenance. The appearance 
of one of the streets at night is well 
shown in a photograph which has been 
reproduced in Fig. 1. 

~~». 
New York Section, Illuminating Engi- 
neering Society. 

The final meeting of the present sea- 
son was held by the New York Section 
of the Illuminating Engineering So- 
ciety on the evening of June 8. As a 
preliminary matter of business, the an- 
nual election of Section officers was 
held and resulted in the choice of Bas- 
sett Jones, Jr., as chairman; A. J. Mar- 
shall, re-elected secretary ; H. Thurston 


FIG. 2.—DAYTON LAMP-POST. 


Owens and Dr. H. H. Seabrook, man- 


agers. 
Sydney W. Ashe then presented in 


abstract two papers entitled ‘‘A Cor- 
poration Graduate Course in Illumin- 
ating Engineering’’ and ‘‘Notes on 
Comparison of Illuminants.’’ 


CORPORATION COURSE IN ILLUMINATING 


ENGINEERING. 


Mr. Ashe’s first paper described a course 
of lectures given to a class of college grad- 
uates that had entered the employ of the 
incandescent-lamp department of a large 
electrical manufacturing corporation. These 
men worked in different parts of the factory 
and in the development laboratory and at 
first devoted an hour each day to these 
lectures; later the lectures became less fre- 
quent. There were 69 lectures in all that 
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were delivered by prominent men both in 
and outside of the company’s organization. 
The lectures were in six groups as follows: 
Commercial, including largely salesman- 
ship, 19; theory of illumination, 17: types 
of illuminants, 13; production, 3: central-sta- 
tion practice, 7; general, historical, etc., 10. 
While the course is still in progress, its 
results are believed to be gratifying to both 
company and men. 
COMPARISON OF ILLUMINANTS, 

In his second paper Mr. Ashe discusses 
a number of bases of comparison of illumi- 
nants. One has been in terms of the act- 
ual lumens emitted which is manifestly un- 
fair to many lamps having a distinctly 
downward distribution. Again lamps have 
been compared according to their particular 
usefulness, which recognizes inherent ad- 
vantages of some types to the discredit of 
others. He recommends for general use 
that illuminants be compared on their av- 
erage candlepower performance throughout 
life, as this is what the consumer pays 
for and moreover it takes cognizance of ‘all 
the variable candlepower characteristics of 
the illuminant. Mr. Ashe then discusses the 
characteristics of various classes of lamps. 
The average candlepower performance of 
tungsten lamps is 94 per cent of the initial. 
With gas lamps, particularly mantle lamps, 
the results are very variable, due to a 
variety of conditions; the author considers 
70 per cent as a conservative average per- 
formance; he also shows the importance of 
including the consumption of pilot flames. 
Discussing mercury-vapor lamps at length, 
he arrives at 75 per cent and 61 per cent 
as the respective performance values of al- 
ternating-current and direct-current tubes. 
Inclosed arc lamps he rates at 78 per cent 
and 6.6-ampere magnetite arcs at 90 per 
cent. The paper includes a large table of 
comparative data on various types of arc 


lamps. 
The first paper was not discussed, 


but the second stirred up a veritable 
hornet’s nest of criticism of many of 
its points. 

Mr. Evans stated that most of Mr. 
Ashe’s data respecting mercury-vapor 
lamps agreed with those of the manu- 
facturers, but in some cases results 
were referred to types of lamps that 
have not been in use for several years. 
The tests were made on individual 
tubes only and are probably not repre- 
sentative. There should be little dif- 
ference in candlepower depreciation 
between alternating-current and direct- 
current tubes. There is no ‘‘smashing 
point’’ for mereury-vapor lamps; some 
have given a life of 56,000 hours. The 
main claim for these lamps is the im- 
proved visual acuity attainable by their 
use. ' 

Preston S. Millar said there is no 
question but that the total flux of light 
is the only possible basis of comparison 
of illuminants considered as light pro- 
ducers. Others bases of rating have 
been advocated chiefly by manufactur- 
ers of particular illuminants that would 
be benefited by such a method of com- 
parison. A co-efficient of utilization 
for each illuminant and for a specific 
service could then be added as a sup- 
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plementary rating, but great care 
would be necessary in restricting such 
eo-efficients to their proper use. The 
author’s suggestion of average candle- 
power performance throughout com- 
mercial life is fair, but raises the prac- 
tical question of what is the commer- 
cial life. Mr. Millar questioned the ac- 
curacy of many of the data in Mr. 
Ashe’s paper, particularly those re- 
specting arc lamps. i 

Norman Macbeth declared that num- 
erous errors had been made in inter- 
preting data attributed to him. He 
questioned the accuracy of the perform- 
ance of gas lamps and agreed in gen- 
eral with the remarks of Mr. Millar. 

G. H. Stickney objected to the can- 
dlepower curve that was shown for in- 
closed arc lamps. These frequently 
show an increase above initial candle- 
power. Respecting the comparison of 
illuminants in general, he favored the 
total-lumen basis supplemented by giv- 
ing the lumens in particular zones 
where the light is of greatest utility. 

S. L. E. Rose explained the details 
of some of the tests referred to in Mr. 
Ashe’s paper and verified the accuracy 
of his general results. These were 
checked both at Lynn and at Schenec- 
tady and agreed very closely. 

Others who discussed the subject 
were Messrs. Fisher, H. T. Owens and 
S. G. Rhodes. Mr. Ashe then closed 
the discussion by defending the results 
he had given. These were all obtained 
from very careful tests in some of the 
best equipped laboratories of the coun- 
try. He agreed with Mr. Stickney in 
placing emphasis on other points as 


well as efficiency. 
e 


New Form of Arc Lamp. 

At a meeting of the French Academy 
of Science recently a small electric lamp 
was exhibited by Urban and Feige, in 
which the arc is maintained at an ex- 
tremely low pressure between electrodes 
of tungsten and mercury. The light is - 
quite white and very close in appearance 
to sunlight. The consumption is 0.40 
watt per candle. 

The lamp operates on twelve volts, 
which makes it unsuitable for ordinary 
circuits. It is hoped, by using an inert 
gas instead of a vacuum in the lamp, to 
increase the resistance and suit it to 
standard voltages. | 

—__--- 

The total investment in electrical un- 

dertakings in Great Britain exceeds $2,- 


000,000,000. 
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MACHINE TELEGRAPHY.—I. 


BY DAVID E. GRAY. 


The constant and ever increasing 
tendency in America is toward the sub- 
stitution of machine processes for man- 
ual and mental effort. Of course the 
same condition obtains in other coun- 
tries, but not to such an extent. The 
scarcity rather than over-supply of la- 
borers and artizans and the rapid 
growth of the nation have greatly stim- 
ulated the invention of all kinds of la- 
bor-saving devices. Today almost 
everything from digging ditches to 
mathematics is done by machinery. 

In most instances the introduction of 
mechanical or other improved methods 
to an art has occurred some time after 
it has been well established. Account- 
ing was practiced centuries ago, but 
the adding machine is an invention of 
recent years; grain was reaped as far 
back as the beginning of civilization, 
but an American invented the reaper; 
and thus we might go on down through 
almost the entire list of arts and indus- 
tries. The electric telegraph, however, 
is one of the exceptions. 

Curiously enough the first instrument 
Professor Morse constructed was what 
is now termed an automatic telegraph. 
The message was prepared for sending 
by setting up metal type, or templets, in 
a wooden rule. A wire yoke mounted 
on one end of a wooden lever dipped 
into two small mercury cups and thus 
formed the connection between the bat- 
tery and the line. The other end of 
the lever, which was normally de- 
pressed by a weight, carried a small 
projection on its lower side. When the 
type were passed under the weighted 
end they imparted motion to the yoke 
corresponding to their shape and thus 
determined the character of the elec- 
trical impulses sent to line. The mes- 
sage was recorded at the receiving end 
on a strip of paper and was similar in 
appearance to the modern cable mes- 
sage as produced by the siphon re- 


corder. This instrument was exceed- 
ingly crude and of no commercial 
value. 

His next device was a step away 
from the automatic idea. A simple key 
was substituted for the type and lever 
in the transmitter. The receiver was a 
recording instrument which embossed 
the characters on a strip of paper. The 
armature of the magnet made a click- 
ing sound with each stroke and the op- 
erators soon become so accustomed to 
it that they could read the message 
without looking at the tape; whence 
the sounder. Thus we see that the tel- 
egraph as developed by Morse took the 
exactly opposite course from most arts. 

Other inventors, however, who were 
attracted by his success, followed the 
traditional path of development and 
endeavored to produce instruments 
that would eliminate the necessity of 
employing skilled operators. The re- 
sult was that all the different general 
types of telegraph systems were intro- 
duced during the early stages of the 
growth of the art. 

In this article we shall consider only 
two classes of instruments as used in 
America, viz., the automatic and the 
long-distance printing telegraphs. 

The fundamental principles of mod- 
ern automatics originated in the inven- 
tion of Alexander Bain, of Edinburgh, 
who was granted his first patents in 
England in 1846. The message was 
prepared by perforating a strip of pa- 
per with round and elongated holes to 
represent dots and dashes. The strip 
was then passed at a uniform rate be- 
tween a metal roller and the end of a 
flat spring, which pressed against it. 
The roller was connected to the bat- 
tery and the spring to line. The con- 
tact between them was formed through 
the holes in the paper as it passed 
along. The receiving apparatus con- 
sisted of a metal roller, over which a 
strip of chemically prepared paper was 
fed, and an iron stylus resting on the 
latter. The roller was connected to 
earth and the stylus to line. The elec- 


trical impulses coming in over the line 
passed through the paper and discol- 
ored it, forming dots and dashes cor- 
responding to the perforations in the 
strip at the transmitting end. The main 
advantages of this system were the sim- 
plicity of the apparatus and the rapid- 
ity with which messages could be sent 
after they were prepared. It was used 
in America in 1848 and 1849, but was 
abandoned for want of a means of per- 
forating the paper with any degree of 
speed. 

In 1853, one year after the Bain sys- 
tem had been given up, Siemens and 
Halske, of Berlin, brought out a three- 
keyed punch which could be operated 
at a rate of from twenty to forty words 
per minute. One key punched a round 
hole, a second an elongated hole, and 
the third merely spaced. The device 
was used in connection with an auto- 
matic system which never attained any 
great prominence because of the slow 
action of the receiver. A short time 
afterwards the same inventors pro- 
duced their polarized ink writer, which 
was very sensitive and capable of op- 
erating at high speed. 

In 1858 Professor Wheatstone pat- 
ented his automatic telegraph in Eng- 
land. This system is very extensively 
used in both America and Europe and, 
with the exception of a few minor 
changes, is the same today as it was 
when he developed it. With some 
necessary modifications he combined 
the perforated tape of Bain, the Sie- 
mens punch and the Siemens polarized 
ink writer. By using both polarities 
of current alternately, or double cur- 
rents, as they are called by telegra- 
phers, the speed of transmission was 
greatly increased. This was accom- 
plished by connecting the middle point 
of the battery to earth and first one 
pole and then the other to line. Where 
impulses of one polarity only are used, 
considerable time is consumed in dis- 
charging the line in order to make the 
signals distinct. If a negative current 
is introduced immediately after the ter- 
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mination of the positive or signalling 
impulse, the time of discharge is re- 
duced because the difference of poten- 
tial between the positively charged 
line and the negative pole of the bat- 
tery is much greater than between the 
line and earth. With this arrangement 
the impulses required to transmit a sig- 
nal consisting of a dot followed by a 
dash, would be a positive, a negative, 
a long positive, and another negative. 
The last negative terminates the dash 
distinctly. 

In the Wheatstone transmitter the 
contacts are not formed directly 
through the holes in the tape as in the 
Bain, but by fingers whose motions are 
controlled by them. The paper is fed 
under a corrugated roller by a clock 
movement or small motor. The fingers, 
mounted on the ends of levers, are 
pressed against the paper under spring 
tension and at intervals corresponding 
to the corrugations. If when a finger 
is raised there is a hole opposite its 
end, it passes through into one of the 
grooves in the roller and permits its 
lever to make a contact below. On the 
other hand, if there is no hole, the 
springs yield and the contact is pre- 
vented. This arrangement eliminates 
the difficulty experienced by Bain due 
to paper dust collecting on the springs 
and interfering with the formation of 
a good contact. The tape, instead of 
having a single row of perforations, 
has three. Those in the middle are 
used for feeding the paper positively 
and are spaced at regular intervals. 
The two outside lines control the posi- 
tive and negative fingers respectively. 

The receiver consists of a spring or 
motor-driven mechanism which feeds a 
strip of paper at a uniform speed over 
a small ink wheel. This wheel is 
mounted on the end of the tongue of a 
polarized magnet and normally stands 
partially submerged in a small tank of 
ink and just free of the paper. One 


side of the magnet is connected to line 


and the other to earth. A positive im- 
pulse coming over the line throws the 
ink wheel against the paper and a neg- 
ative withdraws it. The message is re- 
corded in the form of dots and dashes 
printed on the strip. 

The system is very rapid and is 
widely used on the long lines of the 
two larger companies. Over the West- 
ern Union line from Chicago to San 
Francisco it transmits messages at an 
average speed of 100 words per minute. 
There are five repeaters in this line 
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which slow down the transmission con- 
siderably because of the time consumed 
by their mechanical action. From Chi- 
cago to St. Louis it was in daily use for 
a long time at an average rate of 200 
words per minute. 

Another automatic that has recently 
been brought to the attention of the 
public in a very marked way is the 
Delany system, which is the basis of 
the Telepost Company. In theory it 
is the same as Bain’s except that it em- 
ploys double currents, as does the 
Wheatstone. 

The contacts in the transmitter are 
formed by two fine, straight, wire 
springs which press against the tape 
and make electrical connection with 
the roller underneath through the per- 
forations. The springs are connected 
to line. The roller is divided into two 
parts which are insulated from each 
other and act like collector rings, the 
springs corresponding to brushes. The 
two parts are connected to the poles of 
the battery, or other source of power, 
respectively. The holes in the tape are 
about one-sixteenth inch in diameter 
and the length of the mark recorded on 
the receiving strip is determined by 
their relative positions. For example, 
a dot is represented by a hole on the 
side which passes over the positive, or 
signalling part of the roller, and an- 
other immediately opposite on the neg- 
ative or clearing side. The negative 
brush is so mounted that its point rests 
on the paper one unit of distance be- 
hind the point of the positive brush. 
Therefore the positive contact is made 
first and the clearing current is not 
sent to line until the tape has moved 
one unit. A dash is formed by a posi- 
tive hole and a negative one two units 
behind it. In this case the clearing 
eurrent does not go to line until’ the 
tape has moved three units. From this 
it will be observed that the battery is 
in contact with the line only during the 
first part of the signal as recorded at 


the receiver and the latter part is | 


actually formed by the discharge of the 
line. This is what is known among 
telegraphers as ‘‘tailing,’’ the length 
of the tail being determined by the 
time at which the clearing current is 
introduced. 

In the receiver a strip of chemically 
prepared paper is fed between a roller 
and a fine wire stylus and a record is 
made in the same manner as in the 
Bain system. The feeding of the pa- 
per in both transmitter and receiver is 
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controlled by motor-driven mechan- 
isms. An important feature is the au- 
tomatic starting and stopping of the 
mechanism in the latter. 

According to the authorities in 
charge of the Telepost Company’s of- 
fice at Chicago, the Delany system op- 
erates from there to St. Louis at a rate 
of about 200 words per minute, and at 
times when the line conditions have 
been right it has attained a speed of 
1,000 words or more. This great speed 
is made possible by the simplicity of 
the apparatus. The time consumed in 
energizing an electromagnet and mov- 
ing its armature is practically all 
saved. A weak current will produce a 
record on the tape, therefore the line 
does not have to be charged to such a 
high degree as in the Wheatstone sys- 
tem and a shorter battery contact can 
be used. If the line is not so heavily 
charged it will take less time to dis- 
charge it and the signalling impulses 
ean be transmitted more closely to- 
gether. On the other hand, with such 
conditions a system is very susceptible 
to line disturbances, such as intermit- 
tent leaks or induced static charges. 
These cause a mutilation of the signals 
and the message has to be repeated. 
There are also mechanical difficulties to 
be contended with. In the receiver the 
paper must be kept sufficiently moist 
to give good results but not weaken it, 
otherwise it would break under the 
strain of being pulled through the ma- 
chine so rapidly. There must be no 
vibration in order that the stylus may 
always be in good contact with the pa- 
per. In the transmitter the brushes 
must be kept free from accumulating 
paper-dust and their tension must be 
sufficient to force their points through 
the perforations promptly but not tear 
the tape. The speed of feeding the pa- 
per must be uniform, otherwise the 
marks will be of varying lengths and 
rendered illegible. These conditions 
apply not only to the Delany system. 
but to any employing similar means of 
transmission. 

Printing telegraphs may be divided 
into three classes—synchronous, step- 
by-step, and selective. The first em- 
braces several of the older machines, 
of which the Hughes is the best ex- 
ample. The second includes all the 
tickers and a few of the earlier long- 
distance instruments. Most of the mod- 
ern printers are of the selective type. 

The first printer that was ever put to 
practical use was invented by Royal E. 
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House, of Vermont, in 1846. It was a 
step-by-step machine and was manu- 
ally operated. The messages were 
printed on a continuous strip of paper 
at the receiving end. 

The transmitter consisted of a key- 
board made up of twenty-eight keys 
similar to those of a piano, a drum 
mounted under the keys, and a make- 
and-break device mounted on the same 
shaft with the drum. Twenty-six of 
the keys represented the letters of the 
alphabet, one was used for the period, 
and one for the ‘‘space.’’ Radial stop 
pins on the drum engaged pins on the 
under side of the keys when the latter 
were depressed. A wheel, having four- 
teen teeth, was rigidly mounted on the 
drum shaft and actuated a lever which 
made and broke the connection be- 
tween the battery and the line. A pow- 
erful magnet in the receiver operated 
a slide-valve similar to that of a steam 
engine. The valve admitted air under 
pressure to either side of a piston in a 
cylinder, which actuated an escape- 
ment rigidly connected with the type- 
wheel. The printing was controlled by 
a dog running over the teeth of a wheel 
on the type-wheel shaft. When the 
shaft came to rest the dog dropped be- 
tween two teeth and released the print- 
ing hammer, which forced the paper 
against the type. 

To transmit a character the drum 
and type-wheel were placed at an ar- 
bitrary unison point, the proper key 
was then depressed and the drum re- 
volved by hand until its corresponding 
step pin engaged the pin on the key, 
which stopped rotation. This sent an 
impulse over the line for each tooth of 
the make-and-break wheel included in 
the angle through which the drum re- 
volved. The impulses actuated the 
escapement by means of the magnet 
and air mechanism and revolved the 
type-wheel through the same angle. 
Thus the proper letter was presented 
to the paper tape, which was fed along 
after each printing movement. Not- 
withstanding the crudity of the ap- 
paratus, a speed of 2,600 words per 
hour was attained over a line 150 miles 
long. This necessarily required great 
skill on the part of the operators. 

Although the Hughes printer was not 
used in America to any extent, it may 
be well to briefly describe it, as it is 
the basis of a large percentage of the 
European telegraphs and is the best 
example of the synchronous type. It 
was patented by David E. Hughes, of 
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Kentucky, in 1858, and afterwards im- 


proved by George M. Phelps. The ap- 


paratus consists primarily of three 
parts: the keyboard, the revolving con- 
tact arm and type-wheel, and the print- 
ing mechanism. The form of the mes- 
sage as received and the keyboard are 
the same as those of House. 

The arm is made in two insulated 
parts, one above the other, which are 
normally electrically connected by con- 
tact points. The upper part, so hinged 
that its outer end can move vertically 
and break the contact, is connected to 
line through a magnet, and the lower 
to earth. The depression of a key 
raises a rod so that its end is in the 
path of the arm. As the latter revolves, 
its upper part rides over the end of 
the rod, thus breaking the connection 
between earth and line, and establish- 
ing another between line and battery 
through the key. 

. The magnet. which controls the 
printing mechanism, is of a peculiar de- 
sign. It consists of two windings 
whose soft-iron cores are mounted on 
the poles of a permanent magnet, as in 
a telephone receiver. Its armature is 
normally held against the cores by the 
magnetism and a spring of considera- 
ble strength tends to pull it off. If a 
sufficiently heavy current passes 
through the windings in such a direc- 
tion as to decrease the magnetism in 
the cores, the attraction becomes less 
than the pull exerted by the spring and 
the latter movės the armature with a 
quick positive action. This magnet is 
extremely sensitive and can be oper- 
ated by a battery contact of about one- 
third the length of that required by a 
Morse. Opposed to this is the disad- 
vantage of having to restore its arma- 
ture by mechanical means. 

Tod transmit any character, such as 
the letter A, the corresponding key is 
depressed and when the arm strikes 
the rod, which has been raised into its 
path, the battery contact is made and 
the printing magnets in both instru- 
ments are actuated. As the arm and 
type-wheel revolve together, the A at 
the transmitter will be opposite the 
printing roller at this instant. The 
same must be true at the receiver, oth- 
erwise the wrong letter will be printed. 
In other words, the type-wheels of the 
two instruments must revolve syn- 
chronously. An adjustable governor, 
controlling the speed of the driving 
mechanism, is intended to perform this 
function. The type-wheel is driven by 
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friction and can be arrested by means 
of a small lever in such a position that 
the division reserved for the ‘‘space’’ is 
opposite the printing roller. The de- 
vice is so arranged that the printing 
action releases it again. Thus to estab- 
lish unison at both ends of the line, 
the wheel at the receiver is arrested 
and the ‘‘space’’ key is depressed at 
the transmitting end. 

Electrically the Hughes system is 
very fast, as only one impulse traverses 
the line for each character. Contrary 
to most printing telegraphs, the mu- 
tilation of a character does not affect 
the proper reception of the following 
one, provided the cause has been re- 
moved. The speed, however, is not 
great because of the necessity of main- 
taining synchronism and the slow 
movement of the printing and arma- 
ture-restoring mechanisms as compared 
with the electrical action. Its average 
rate is about thirty words per minute. 


(To be continued.) 
— e 


Telephone Train Dispatching. 

There are at present in the United 
States 34,885 miles.of railroad equipped 
for dispatching by telephone, exclusive 
of roads with circuits of less than 100 
miles. This is twenty per cent of the 
railway mileage of the country. 

According to the Canadian Engineer, 
the Canadian Pacific Railway has 3,- 
955 miles equipped with telephones, or 
71 miles more than the Santa Fe road, 
the largest in this country. If the Ca- 
nadian Pacifice Railway’s subsidiary 
lines are taken into consideration, the 
big Canadian road has an even greater 
lead on its United States rivals, as the 
Soo line has 190 miles of telephone 
wires, which, added to the figures of 
the Canadian Pacific Railway proper, 
gives a total of 4,140 miles. 

Altogether in the United States and 
Canada there are 46,077 miles of the 
system in use, of which the Canadian 
operates 4,360 miles. The leading rail- 
ways in this respect are: 


Miles 
Canadian Pacific Railway...... 3,955 
Atchison, Topeka & Santa Fe... 3,884 
Great Northern .............. 3,881 
Illinois Central ..............- 2,550 
Chicago, Burlington & Quincy.. 2,383 
Chicago, Rock Island & Pacific.. 2,248 
Pennsylvania Railway ......... 2,137 

1,770 


Chicago, Milwaukee & St. Paul.. 
Southern Pacific .............- 1,377 
Northern Pacific 1,190 
Norfolk & Western 
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ELECTRICALLY DRIVEN REVERS- 
ING MILLS. 


BY A. H. BRIDGE. 


The electrical installation at the works 
of Alfred Hickman, Limited, at the 
Staffordshire Steel & Ingot Iron Works, 
England, possesses points of special in- 
terest. The entire electrical equipment 
was installed by the Electrical Con- 
struction Company, Limted, of Wolver- 


occupied is smaller. The time of re- 
versal for each mill motor does not ex- 
ceed six seconds from the maximum 
speed in one direction to the maximum 
speed in the opposite direction. 

The flywheel-motor-generator set con- 
sists of one motor, two flywheels and two 
generators, each generator being in di- 
rect electrical connection with its own 
mill motor. Power is supplied from 
the central station to the motor of the 
flywheel set at 460 to 500 volts continu- 
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tor-generator set, an arrangement is pro- 
vided which connects the armature of 
the cogging-mill generator in series with 
the armature of the motor. This ar- 
rangement is economical in current con- 
sumption and in time required for start- 
ing, and allows a comparatively small 
starting resistance to be used. The mo- 
tor of the flywheel-motor-generator set 
is excited from the 400 to 500-volt 
busbars, and an efficient emergency 
electric brake is obtained by con- 
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CURRENT CURVE OF REVERSING-MILL MOTOR SHOWING TIME CONSUMED IN REVERSING. 


hampton, and the matter was before the 
courts in London last year in a case in 
which the firm was sued for alleged in- 
fringement of the Ilgner patents. The 
courts, both at first hearing and on ap- 
peal, decided in favor of the company. 

The Hickman mills are among the 
largest in the world; they consist of 4 
thirty-inch cogging mill and a twenty- 
four-inch bar mill, the electrical equip- 
ment comprising two reversing-mill 
motors and a flywheel-motor-generator 
set. The plant is stated to contain only 
equipment in which the variable-voltage 
generators and the motors operate et 
1,000-volts pressure, and in which 
mills of so large a size are driven by 
single motors. The driving losses are 
understood to be considerably lower 
than those which usually occur in plants 
of corresponding output, and the space 


ous current. The motor is shunt wound, 
and is designed to develop 2,000 brake 
horsepower at continuous working load. 
The magnetic circuit of the motor is 
laminated throughout, so that the speed 
answers directly to the automatic regu- 
lator. The generators are both separatc- 
ly excited, and supply current to the 
mill motors at a pressure of from 0 to 
1,000 volts. The efficiency of each of 
the three machines is 94.5 per cent at 
full load. Each of the two flywheels 
is fourteen feet in diameter and weighs 
twenty-eight tons, the peripheral speed 
being about 15,400 feet per minute. 
Each is built of three separate steel cast- 
ings only. The maximum speed of the 
set is 350 revolutions per minute, which 
speed is decreased by means of the auto- 
matic regulator to 290 revolutions per 
minute. For starting the flywheel-mo- 


necting its armature across the start- 
ing resistance. The speed of the 
flywheel set is made to vary from fif- 
teen to eighteen per cent below the 
maximum in order that the flywheels 
may supply the power required to 
equalize the peaks in the load. To ob- 
tain this variation in speed, the motor 
of the flywheel set has a resistance in 
the shunt-field magnetic circuit, the 
amount of this resistance being varied 
by an automatic regulator operated by 
the current taken by the motor. This 
regulator is arranged to come into 9p- 
eration whenever the current input 
rises above or falls below a predeter- 
mined value, and is guaranteed to equal- 
ize the load on the generating station 
to within twenty per cent of the average 
load. The cogging mill is used for cog- 
ging two-and-one-half-ton ingots to 
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blooms of four-and-one-half to six- 
inch sections. The motor is in the 
same building as the flywheel-motor- 
generator set, and is connected to the 
rolls through two to one gearing. The 


motor will develop 4,800 brake horse- 


power at 1,000 volts for five-second 
periods six times per minute as a roll- 
ing load, and a maximum load of 9,600 
brake horsepower for two-second per- 
iods once every hour. The speed of the 
motor is 120 revolutions per minute, 
at which speed the output is measured, 
and it is excited from 460/500 volts. 
This machine was designed to reverse 
from + 120 to —120 revolutions per 
minute in six seconds, and this is ac- 
complished in practice. The bar mill 
contains two sets of housings and rolls, 
and is built for rolling sheet bars, 
billets, rounds, angles, ete. The motor 
is placed in a light building to protect 
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voltage generator. Each mill motor 
has constant field excitation, and the 
speed therefore depends upon the volt- 
age applied to the armature. Thus 
each position of the controller handle 
corresponds to a definite speed of its 
mill motor. The controller used does 
not deal with a current greater than 
one ampere, and manipulation is easy 
and there is no arcing. It is claimed 
that by the above control system only 
a small amount of energy is lost in re- 
versing the mill, since the energy ex- 
pended in accelerating the rotating 
masses is largely returned in the form 
of electric energy when the speed is 
decreased. 

In order to safeguard the machines 
circuit-breakers are placed in the main 
circuits; these breakers are mounted 
on the main switchboard. Switches 
which can be operated by the mill 
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two variable-voltage generators of the 
converter set. The current in the field 
circuit of the exciters is varied in mag- 
nitude and direction by the position of 
the controller handle. The magnetic 
circuits of the exciters are laminated 
in order to obtain the necessary quick 
reversal of flux. A special type of con- 
troller was designed for the control of 
the live-roll motors. 

The typical current and voltage 
curves of the cogging motor at Hick- 
man’s show the quick reversal of the 
motor in spite of the heavy work per- 


formed. 
e 


Electrically Operated Shears. 

A set of electrically operated shears 
capable of lifting 100 tons was erected 
on the quay at Aberdeen, Scotland, and 
was recently described in Engineering. 

The traversing gear for working the 
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it from dust and damp, and is connected 
directly to the rolls. The motor will 
develop 6,000 brake horsepower for five- 
second periods six times per minute, and 
a maximum load of 12,000 brake horse- 
power for two seconds, once an hour. 
The speed of the motor is 120 revolu- 
tions per minute and it is excited from 
460/500 volts. 

The speed and reversal of the mill 
motors is controlled by a system similar 
to the Ward-Leonard system, the volt- 
age of the generators being varied be- 
tween a positive and a negative maxi- 
mum. The voltage variation of each 
generator is obtained by the operation 
of a single controller at the correspond- 
ing mill platform. This controller va- 
ries the field excitation of a small 
motor-driven exciter, which, in turn, 
varies the excitation of its variable 


driver or by the switchboard attendant 
are provided for breaking the field 
circuits of the generators. In addition 
to these safeguards, the connections are 
so arranged that it is impossible to ex- 
cite the generator field unless the field 
of the corresponding motor has been 
previously excited. Indicators show- 
ing the speed of the rolls and of the 
flywheel-motor-generator set are fitted 
at each mill platform, while the speed 
of the flywheel set can also be read 
from an indicator on the switchboard. 
The exciter set consists of two exciters 
direct-coupled to, and driven by, one 
seventy-five-horsepower motor. The 
motor is connected to the 500-volt sup- 
ply and runs at a speed of 1,500 revo- 
lutions per minute. The armatures of 
the two exciters are respectively con- 
nected direct to the field circuits of the 


legs is driven by an independent motor 
of 100 brake horsepower, fitted with a 
reversing controller and solenoid brake, 
the latter automatically stopping and 
holding the motor as soon as the current 
is cut off. There are two hoisting- 
winches, one being capable of raising 
weights up to 100 tons, and the other for 
weights up to thirty tons, with a very 
quick lifting speed. These winches are 
driven through clutches by a 100-horse- 
power motor, which has a reversing Con- 
troller fitted with a pilot-switch for re- 
generative control. 

A powerful foot-releasing brake 18 
fitted to each winch for holding the 
weights, and by means of this brake the 
weight, when released, is allowed to over- 
haul the winch, and, in turn, overhaul 
the motor, compelling the latter to rê- 


generate. 
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June 17, 1911 


Errors IN READING METERS FROM 
ExvectrostaTic Causes.—In shop tests 
I was told not to rub the glass on a 
voltmeter because it would not give a 
correct reading. But the glass was so 
dirty from finger marks and oil that I 
could hardly see the pointer. Was I 
wrong in trying to clean the glass ?— 


W. Q., Pittsburg, Pa. 

Rubbing of the glass top of a volt- 
meter and other instruments in dry 
weather causes the electrification of 
the glass. By induction this may 
cause the electrification and attraction 
of the needle or pointer, this force be- 
ing sometimes stronger than that which 
causes the original deflection and there- 
fore producing more or less error in 
the reading. It is not wrong to clean 
the glass, in fact, it is absolutely essen- 
tial to proper observation of the point- 
er. To overcome the difficulty caused 
by rubbing the glass it is necessary 
merely to breathe upon it when it has 
been cleaned; the moisture in the 
breath dissipates the electric charge 
and therefore prevents distortion of 


the reading. 


UNDERGROUND Lines WITHOUT CON- 
puit.—Is it possible to run electric 
light cables underground without plac- 
ing them in special conduit?—S. W., 
Riverside, Ill. 

It is feasible to do this, but not ad- 
visable except in a few special cases. 
The almost exclusive employment of 
conduit for underground lines is be- 
cause it serves both to protect the ca- 
bles from displacement and mechanical 
injury and to afford a ready means of 
drawing in cables as needed and of 
withdrawing sections of them for re- 
pairs without fresh excavation and re- 
paving. In some suburban towns, 
where trees are very dense and alleys 
entirely absent, underground distribu- 
tion has been insisted on. As the load 
was not very great, a relatively inex- 
pensive type of construction was im- 
perative. For this purpose lead-cov. 
ered, steel-armored cable protected 
against rusting by several layers of 
jute has been placed directly in the 
ground without conduit or even con- 
crete about it. Such a system was de- 
seribed in the WESTERN ELECTRICIAN, 


February 8, 1908. Sueh an underground 
line can be installed only in streets or 
parkways where there is not likely to 
be indiscriminate excavation. The de- 
creased cost of installation due to elim- 
ination of conduit and facility in lay- 
ing is largely offset by the added cost 


of the armored cable. In some in- 
stances ordinary lead-covered cable has 
been laid directly in a narrow trench 
with only a little sand and a creosoted 
plank for protection on top, upon 
which the earth and sod are replaced. 
Against such cheap and insecure con- 
struction must be considered the low 
cost of many types of conduit and the 
advantages mentioned above of placing 


the cable in ducts. 


Low VOLTAGE FOR ISOLATED PLANTS.— 
In your issue of June 3, I notice a ques- 
tion regarding low-voltage plants, which 
is answered from the standpoint of city 
central-station plants. Is it not true, 
however, that low voltage is used in a 
great many isolated plants, particularly 
in the country ?7—G. S. G., Dayton. Ohio. 

Further correspondence with the or- 
iginal inquirer has demonstrated that 
the question referred to town plants 
and not isolated ones. Therefore the 
published answer was entirely appro- 
priate, because a town lighting plant 
should be laid out with the idea of 
growth into a central station of some 
magnitude. On the other hand, it is 
quite true that for isolated plants re- 
mote from any possible central-station 
lines, such as in many farm houses 
and country homes, low voltage is en- 
tirely suitable and, in fact, possesses 
some advantages. Such plants usually 
consist of a gasoline engine, a dynamo 
and a storage battery, the latter being 
charged by day. By the adoption of a 
low voltage, say, thirty-two volts, it is 
possible to use a battery of but sixteen 
cells as against fifty-five to sixty cells 
for 110 volts, thus giving a simpler and 
less expensive battery plant. At the 
same time very rugged standardized 
tungsten lamps of high efficiency be- 
come available. For these reasons low- 
voltage plants have become quite pop- 
ular for remote isolated plants in all 
parts of the country. 


Hıcu-VoLTAGE TRANSMISSION.— What 
is the highest voltage used in power 
transmission ?—D. S., Austin, Texas. 

At the present time 110,000 volts is 
the highest potential maintained in 
regular service on transmission lines. 
Several such transmission systems are 
in successful operation in this country 
and one in Canada. One is project- 
ed in Germany. Occasionally the 
line voltage has been run up to 120,000 
volts, but this has not been maintained 
steadily, A transmission system is now 
being constructed in Michigan which 
will be operated at 135,000 volts. 


CONCRETE Tres.—Is it true that some 
California street railway is using con- 
crete ties?—J. M., Denver, Colo. 

The Los Angeles Railway Company, 


of Los Angeles, Cal., has definitely 
adopted the reinforced-concrete tie for 
all downtown lines, A limited number 
of ties of this description were laid on 
Spring Street two years ago as an ex- 
periment, and their use has proven so 
satisfactory that the company decided 
to adopt them as a permanent feature 
of construction on lines over which 
there is the heaviest traffic. 


Announcement. 

Beginning with the next volume of 
the ELECTRICAL REVIEW AND WESTERN 
ELECTRICIAN, the first issue of which 
will appear on July 1, a change will be 
made in the manner of conducting the 
department of QUESTIONS AND ANSWERS. 
Heretofore . questions have been an- 
swered directly by the editors, with 
the help of such literature as is avail- 
able on the subject involved. Here- 
after questions will be published as re- 
ceived, and answers will be invited 
from our readers, and published in a 
subsequent issue. It is believed that 
this will add to the interest of the de- 
partment to our readers, and will also 
afford opportunity for the presentation 
of different points of view of the same 
subject. The editors invite the fullest 
discussion of the matters thus brought 


to attention. 
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FINANCIAL REPORTS OF ELEC- 
TRICAL COMPANIES. 


WESTINGHOUSE ELECTRIC & MANUFACTUR- 
ING COMPANY. 

The Westinghouse Electrie & Man- 
ufacturing Company’s annual report 
for the year ended March 31, 1911, 
shows gross earnings of $38,119,312, ex- 
ceeding those of the preceding year by 
$8,370,630, and greater by $5,093,072 
than the earnings of the best previous 
year. Net manufacturing profits of 
$5,608,765 were also record breaking. 
Total income for the period was $7,- 
124,296, and the net income, or sur- 
plus, for the year was $4,881,105, as 
compared with $3,060,664 in the pre- 
ceding year and a deficit of $1,405,015 
in 1909. 

The value of unfilled orders as of 
March 31 was, however, only $7,616,- 
058, as against $11,256,196 on the same 
date a year back. 

On March 81, 1896, the company 
entered into an agreement with the 
General Electric Company whereby for 
a period of fifteen years thereafter 
each company licensed the other under 
the patents controlled by it during the 
term of the agreement, with provision 
for the payment of royalties by each 
on the basis of its use of the patents 
of the other. For the past few years 
under the operation of this agreement 
the company has received substantial 
sums by way of royalties. This agree- 
ment expired by limitation of time on 
April 30, 1911. No renewal of it is 
contemplated. This source of revenue, 
therefore, cannot now be counted upon. 

Other patent license agreements with 
manufacturers of mining locomotives, 
small motors, fuses, switches and sock- 
ets, under which the company has been 
working for some years, have recently 
been cancelled on the suggestion that 
they might be questioned as being in 
violation of the Federal anti-trust laws, 
notwithstanding they were originally 
made and have been maintained under 
advice of counsel that assured the 
company of their validity. 

Large expenditures have been au- 
thorized for the purpose of strengthen- 
ing the sales force and considerable 
amounts have been appropriated to the 
work of new development and for im- 
provement in current types of appa- 
ratus. 

This work has been particularly 
marked with respect to the redesign- 
ing of direet-ceurrent motors, alternat- 
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ing-current and direct-current mill and 
crane motors, small power motors, high- 
speed turbo-generators, circuit-break- 
ers, railway equipment and heating and 
cooking apparatus. This is an item of 
expenditure which, owing to the posi- 
tion of the company, it is felt 1t would 
be unwise at any time to curtail. It 
must be borne in mind that the com- 
pany must keep pace in technical skill 
and inventive ingenuity -with its com- 
petitors even though their combined 
capital and manufacturing facilities 
are greater. 

The company was made party de- 
fendant, during the year, together 
with the General Electric Company, 
the National Lamp Company and a 
number of other lamp manufacturers 
to a bill of equity recently filed by the 
United States under the provisions of 
the Sherman anti-trust law. The bill 
proceeds on the theory that certain 
agreements and acts of the lamp man- 
ufacturers, defendants in the suit, 
constitute a combination in restraint of 
trade. While.it would not be proper to 
discuss in this report the matters in- 
volved in this proceeding, the directors 
feel justified in saying that the com- 
pany’s operations have been such that 
the outcome of the suit is not likely 
seriously to affect the conduct of its 
lamp business. 

The consolidated balance sheet as of 
March 31, 1911, follows: 


Property and plant................. $17,692, ne 61 
Sinking fund 48 
Oe Pe ne Se ee see 24,034, gar, 99 


Investments 
Current assets ....... ccc eee eee 19,158,168.98 


Working and trading assets........ 14,321,474.01 


Other asSetS ..... ce cc cc cccncvcnce 7,188,640. 29 
Total assetS ......... eBid Seats $82,395,510.36 


LIABILITIES. 
Capital stock 


Funded debt .....es cc cece cece eeece 22 607.00000 
Collateral noteS ....esesssososesssan 6,720,000.00 
Long term NOtes.. oi6 ci ones ce ede ees 1,383,650.00 
Real estate mortgages assumed in 
purchase of property.............. 28.20 

Current liabilities ................. 3,168,373.70 
Reserýe i fain sown Ree athe Reece 1,630,774.26 
SULDIUS: sos ees COS a hae ees exes 5, 964,224.90 


Total liabilities .........0.eee005, $82,395,510.36 

The operations of the British com- 
pany have been ‘“‘quite uniformly un- 
profitable.” The French company has 
been ‘‘steadily unprofitable,” but the 
Italian company has succeeded in mak- 
ing some money for its parent corpor- 
ation. On the contract for the electri- 
fication of the St. Petersburg tram- 
ways, the company lost over a million, 
and had much trouble with the au- 
thorities, who seized its private papers 
and otherwise molested the local of- 
ficers. Up to date Russian propositions 
have cost the Westinghouse people more 
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than $1,800,000. Disputes over fines 
imposed by St. Petersburg on the com- 
pany are still being waged in the Rus- 
sian courts. In Austria the company 
has been ‘‘measurably’’ successful in 
its operations. The Canadian organiza- 
tion has also done well. 

It is believed that the book value of 
the London Lamp Company also will be 
realized. 

The total book value of power-com- 
pany securities carried is $211,498.24. 
The total book value or all investments 
is given as $24,034,635.99. 

Chairman Robert Mather concludes 
his report by stating: ‘‘ After a careful 
consideration of all of the circum- 
stances, having due regard for the true 
condition of your balance sheet, here- 
inbefore minutely described to you, the 
elements of uncertainty as to the im- 
mediate future of your company’s 
business, the need for cash for new 
foundry facilities, for extension of the 
Newark plant and other factory im- 
provements, and the necessity of mak- 
ing wise provision for shortly matur- 
ing obligations, your directors have felt 
that it is not wise at the present time 
to weaken your company position by 
diverting its surplus earnings, even in 
part, to the payment of dividends on 
the assenting stock. Whenever a 
change in conditions shall lead your 
directors to feel that a different atti- 
tude can safely be assumed, the ques- 
tion will be reconsidered and deter- 
mined in the light of such change; 
meanwhile your directors trust that, 
with the aid of the very intimate in- 
formation which this report gives as 
to the situation and affairs of their 
company, the stockholders in general 
will be led to the same conclusion.” 


PORTLAND RAILWAY, LIGHT & POWER 
COMPANY. 

The Portland Railway, Light & 
Power Company reports to the New 
York Stock Exchange for the year 
ended December 31, 1910, compared as 
follows: 


1910. 1909. 

Gross earnings ............. $6,064,795; $5,190,567 
Operating expenses ........ 2,870,077 2,569,041 

Net earnings ........000 3,194,717 2,621,526 
Fixed charges .........eeees 1,678,228 1,493,039 

Surplus ....c.. cece ccc eee ce 1,516,489 1,128,487 
Preferred dividends ........ 250.000 250,000 

SurplüuS .......sssesescsee. 1,266,489 878,487 
Common dividends ......... 400, 000 200, ‘000 
Extraordinary repairs and 

FOU teeri pike a E Ei 274,608 267,147 

Surplus .4d00se404 teense es 591,881 411,339 


Earnings for the four months ended 
April 30, 1911, follow: 


Gross earnings .... cece eee ec vec ccsstees $2,032,109 
On rating expenses 885,169 
Hooe oa a 

Surplus 
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UNITED RAILWAYS OF ST, LOUIS. 
The report of the United Railways of 
St. Louis for the month of April and 
four months ended April 30 compares 


as follows: 


1911 1910 
April BrOSS .........eseeees $ 973.939 $ 938,648 
Expenses and taxes........ 668,876 675,659 
ADC nét resres tesa aces 305,063 262,989 
Other income .......-...060% 3,400 2,943 
Total income ...........5- 308,463 265,932 
CHALOS soassa Ee ess 229,436 233,539 
April surplus ............. 79,027 32,393 
Four months gross......... 3,741,119 8,597,417 
Expenses ............. +.-+. 2,603,185 2,573,650 
Four months net......... 1,137,934 1,023,767 
Other income .............. 14,290 13,569 
Total income ............ 1,152,224 1,037,336 
Charges «65 4b0e ee $4 cio edas 921,230 933,985 
Four months surplus...... 230,994 103,351 


MEXICAN TELEPHONE & TELEGRAPH. 

The Mexican Telephone & Telegraph 
Company reports for the year ended 
February 28, 1911, compared as follows 
(Mexican currency) : 


1911 1910 
GLOSS: 55:5 osd cwawien See ebed cee $564,419 $480,609 
Operating expenses .......... 258,274 229,592 
NOU ee relate nanna Sea ow cei 306,145 251,017 
Subscribers ....... ccc cca eee ee 10,277 8,861 


CUMBERLAND TELEPHONE & TELEGRAPH 


COMPANY. 


The report of the Cumberland Tele- 
phone & Telegraph Company for the 
month of April and four months end- 
ed April 30, compares as follows: 


1911 1910- 
April Bross ...........0000. $ 604,632 $ 656,054 
Expenses .......ccccscccaee 66,895 321,239 
April net ikon souscives er 237,736 243,815 
Charges, taxes, etc......... 51,846 48,731 
April surplus ........... 185,890 195,084 
Four months gross......... 2,383,309 2,230,652 
Expenses .............cc00e 1,403,810 1,274,096 
Four months net......... 979,498 956,556 
Charges, taxes, etc......... 206,682 191,594 
Four months surplus....... 772,816 764,961 


INTERBOROUGH RAPID TRANSIT. 
The earnings of the Interborough Ra- 
pid Transit Company for the month of 
April and ten months ended April 30, 
1911, compare as follows: 


1911 1910 

Gross operating revenue. .$ 2,658,586 $ 2,564,775 
Operating expenses ...... 1,071,177 937,047 
Net operating revenue... 1,583,408 1,627,727 
Taxes ii ssa 5 ooo ei ue eas 167,047 156,643 
Income from operation.... 1,420,362 1,471,084 
Other income ............ 26,047 29,670 
Total income cocsecees 1,446,408 1,500, 765 
Interest, rentals, etc, in- 

cluding Manhattan guar- 

antee sacs esis s tee ta es 888,030 878,356 
Net corporate income.... 558,377 622,399 
Passengers carried ...... 61,774,277 49,878,523 

July 1 to April 30: 
Gross operating revenue. .$24,781,481 $24,094,853 
Operating expenses ..... 10,237,995 9,148,534 
Net operating revenue... 14,543,486 14,946,319 
Taxes vs cing gro dee o alee 1,560,253 1,429,488 
Income from operation... 12,983,233 13,516,813 
Other income ............ 277,707 349,726 
Total income ............ 13,260,939 13,866,557 
Interest, rentals, etec., in- 

cluding Manhattan guar- 

antee eG oon eit es sateen 8,874,328 8,791,071 
Net corporate income .... 4,386,611 5,075,486 
Dividends (nine months). 2,362,500 2,362,500 
SUrplüS ssc oe eh ete as 2,024,111 2,712,986 
Passengers carried ...... 481,191,629 467,848,217 


The increase in operating expenses is 
largely due to extraordinary expendi- 
tures, the result of changes in subway 
equipment made necessary in connection 
with the operation of ten-car express and 
six-car local trains. 
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AURORA, ELGIN & CHICAGO. 
The report of the Aurora, Elgin & 
Chicago Railroad Company for the 
month of April and ten months ended 
April 30, 1911, compares as follows: 


1911. 1910. 
$ 130,913 $ 120,384 
71,150 


April BroSS .... ccc cccsceee 
Expenses 606s uch eee ecese sees 78,036 k 
April net .......essessees. 52,877 49,234 
Charges and taxes.......... 35,571 33,310 
April surplus ............. 17,306 15,924 
Ten months’ gross.......... 1,421,542 1,302,282 
Expenses .... cc cccccrescres 2,187 726,760 
Ten months’ net.......... 599,355 575,522 
Charges and taxes.......... 344,264 807,266 
Ten months’ surplus...... 25,091 , 268,257 


MONTREAL STREET RAILWAY. 
The report of the Montreal Street 
Railway Company, for the month of 
April and seven months ended April 30, 
1911, compares as follows: 


1911 1910 
April gross .........ccccenee $ 372,309 § 344,765 
Expenses ...cccccsccccsecece 200,719 190,842 
April net ...... .asesses.. 171,590 163,923 
Charges and taxes ........ 50,338 44,584 
April surplus ............. 121,252 109,339 
Seven months’ gross........ 2,576,224 2,237,001 
Expenses .....c. ccc cc cca eees 1,571,191 1,407,826 
Seven months’ net ...... 1,004,032 929,176 
Charges and taxes.......... - 299,643 257,170 
Seven months’ surplus ..... 724,489 672,005 


ELECTRICAL PROPERTIES COMPANY. 

The Electrical Properties Company 
has issued its report for the year end- 
ed April 30, 1911. The income account 
compares as follows: 


1911 1910 

Income from interest and 

dividends on securities 

owned and interest on 

notes 6664 fk dee ie ca weed eves $ 261,841 $ 239,058 
Expenses, taxes, etc....... 62,101 54,0 
Net income ................ 189,740 184,991 
Preferred dividends ........ Lasasen. 181,776 
Surplus ..sessssosssseessn.o 189,740 3,215 
Profit and loss red. in val. 

BEC: beet heh bce carte bic len 61,103 3 seecuses 
Previous surplus ........... 92,981 89,766 

Profit and loss surplus.... 231,618 92,981 


Southern Railway Merger. 

Consolidation of the New Orleans 
Railway & Light Company with a num- 
ber of similar enterprises in other south- 
ern cities owned by the American Cities 
Railway & Light Company has been 
planned through the organization of a 
$38,000,000 company, which is to ac- 
quire at least two-thirds of the preferred 
and common stocks of the New Orleans 
Railway & Light Company, and the 
stocks of these properties of the Ameri- 
ean Cities Railway & Light Company, 
Birmingham Railway, Light & Power 
Company, Memphis Street Railway Com- 
pany, Little Rock Railway & Electric 
Company, Knoxville Electric Company, 
and Houston Lighting & Power Co. 

The preferred stock over the $15,333,- 
333 issued for the acquisition of the New 
Orleans Company and the common stock 
over the $6,666,666 required for the same 
purpose will be used to acquire the sub- 


sidiaries of the American Cities Railway 


& Light Company, together with approx- 
imately $1,500,000 to be used by the new 
company for working capital. 
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AMONG THE CONTRACTORS 


AND SUPPLY MEN 


. HORTON D. WALKER, Brattle- 
boro, Vt., received the contract for 
wiring the Brattleboro Congregational 
Church. | 

FOGG & RYAN, electrical contrac- 
tors, of Sioux City, Iowa, have closed 
out, Fogg selling to E. L. Snyder. The 
company will be re-incorporated as the 
Electrical Engineering Company. 

THE BENTON ELECTRIC COM- 
PANY, La Crosse, Wis., was awarded 
the contract for installing wiring and 
conduits in the old post office in that 
city. The contract price was $1,495. 

‘VAN NORT BROTHERS ELEC- 
TRIC COMPANY, Jefferson City, Mo., 
was given the contract for installing 
conduits, wiring, etc., in the United 
States public building in Jefferson 
City. The price bid was $2,625. 

THE HIBBARD ELECTRICAL 
COMPANY, Fitchburg, Mass., has 
opened a new store, and will keep a 
complete line of electrical supplies and 
material. The company will also do 
general electrical contracting work. 

THE CITY ELECTRIC COMPANY, 
of Tuscaloosa, Ala., secured the con- 
tract for installing an electric lighting 
system in the town of Reform. The 
contract requires that the lamps shall 
be installed and wiring completed by 
July 1. 

THE SPRINGFIELD ELECTRIC 
COMPANY, Jacksonville, Fla., has 
opened an electrical supply store in that 
city. D. P. Moseley, who is at the head 
of the company, has been in the electri- 
cal contracting business for a number 
of years. 

THE ACORN ELECTRIC COM- 
PANY, Chicago, Ill., has commenced 
business with a capital of $2,500, and 
will do a general electrical contracting 
and construction business. The incor- 
porators of the company are Arthur M. 
LeWald, Preston Davies, and Harold P. 
Le Wald. 

M. R. McCREHEN, of Columbus, O., 
who for the past three years has been in 
charge of the supply department of the 
McKeever Electrical Supply Company 
of that city, has opened a new store at 
393 North High Street, known as the 
Ohio Electrical Supply Company. Mr. 
McCrehen will handle and keep in stock 
everything electrical. 
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_ New Electrical and Mechanical Apparatus and 


Luminous-Are Headlights for Electric 
Cars. 

Speed and safety are factors of 
prime importance in the satisfactory 
operation of modern electric-railway 
service, and call for the utmost vigi- 
lance on the part of the motorman. 
This is especially true at night when 
darkness materially increases the haz- 
ards by curtailing the vision of the mo- 
torman, and of other travelers and 
pedestrians. Under these conditions 
the use of efficient headlights gives the 
greatest aid to the motorman and af- 
fords the surest protection to the gen- 
eral public. 

The new luminous-are headlights de- 
veloped by the General Electric Com- 
pany are carefully designed to satisfy 
all the possible requirements of elec- 
tric-railway service. There are eight 
styles, including suitable headlights 
for high-speed suburban and interur- 
ban cars, and for mine service. All 
styles operate on the same principle 
and differ only in the details of me- 
chanical construction and equipment 
required for adapting them to the var- 
ious classes of service. 

The lamp mechanism is of the non- 
regulating type, being arranged for 


ARC 


S-ARC HEADLIGHT WITH 
LAMP. 


LUMINOUS 


maintaining an are of fixed length at 
the focus of the reflector. This is ac- 
complished by the use of the slow-burn- 
ing electrodes which are advantage- 
ously used for the production of the 
luminous magnetite are. The positive 
electrode, consisting of a copper forg- 
ing sheathed in non-oxidizable metal, 
has a life of 2,000 to 3,000 hours, and 
the negative electrode, which is a 
welded-steel tube filled with the mix- 


Appliances. 


ture of oxide of iron and other ingre- 
dients for forming the luminous are, 
has a life of 60 to 80 hours. The posi- 
tive electrode is held stationary, and 
since it may be considered as practi- 


LUMINOUS-ARC HEADLIGHT WITH INCAN- 
DESCENT LAMP. 


cally non-consuming, always keeps the 
arc at the focus of the reflector, while 
the slow rate of consumption of the 
negative electrode maintains the length 
of the are within safe voltage limits. 
The practical value of this feature lies 
in the convenience and in the low main- 
tenance cost insured. The motorman 
is not compelled to make any electrode 
adjustments whatever, and the long 
life of the electrodes require renewals 
only at infrequent intervals. 

Another characteristic of the mag- 
netite are, advantageously utilized in 
these headlights, is its reduced lumi- 
nosity when the polarity is reversed. 
The glare of headlights of sufficient 
power to satisfy the requirements of 
high-speed suburban and interurban 
service render them prohibitory within 
the limits of some cities, towns and 
other populous districts, unless they 
are sufficiently dimmed during in-town 
operation. Usually, the glare is modi- 
fied by the use of mechanical screens, 
operated by crude and inconvenient 
methods. All these drawbacks are 
eliminated, however, by the use of the 
magnetite are. By Smi throwing a 
switeh and thus reversing the polarity 
the motorman obtains either full or 
dimmed illumination at will. 


In-town dimming can be satisfactor- 
ily accomplished also by means of aux- 
iliary incandescent lamps, therefore 
several of the styles available are 
equipped with standard sixteen-candle- 
power 110-volt incandescent lamps and 
suitable resistances for operating them 
across the nominal railway circuit po- 
tential. 

The headlights designed for subur- 
ban cars operating on tracks having 
numerous curves and intersecting roads 
are equipped with parabolic reflectors 
of highly polished metal, which furnish 
a broad fan of light, extending directly 
from the head of the car to a distance 
of fifty feet on each side and to 1,200 
or 1,500 feet up the track. This char- 
acter of illumination ìs peculiarly suit- 
able for suburban service as it enables 
the motorman to see around curves, to 
some extent, and also to detect the 
presence of persons or vehicles ap- 
proaching at right angles to the track. 
These headlights are fitted with special 
chimneys or shields for cutting off the 
undesirable side rays, and are arranged 
for in-town dimming by reversed po- 
larity, or by means of auxiliary incai- 
descent lamps. 

The headlights designed for high- 


HEADLIGHT EQUIPPED WITH SEMAPHORE 
LENS. 


speed suburban and interurban cars are 
equipped with mirrors or with semâ- 
phore lenses and spherical reflectors. 
They furnish a powerful beam of light 
which penetrates the darkness to a dis- 
tance of about 2,000 feet ahead of the 
ear. Since it is estimated that an in- 
terurban limited, traveling at sixty 
miles an hour, ean be brought to a stop, 
with good braking, within a distance of 
1,750 feet, these headlights provide an 


te - 
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ample factor of safety. Styles ar- 


ranged for dimming, either by reversed 


polarity or by means of auxiliary in- 
ecandescent lamps, are available, as may 


be desired. 


This entire line of headlights repre- 


sents the latest product in this class of 
apparatus. Of simple design, rugged 
construction, and minimum weight, 
they constitute units of high efficiency, 
which can be operated with a minimum 
amount of trouble and a low cost of 
maintenance. 

Unless otherwise ordered, all styles 
are designed to operate on a nominal 
potential of 550 volts with eighty volts 
at the arc and a current of four am- 
peres. The difference between the line 
and are potentials can be controlled 
either by suitable resistance or by in- 
candeseent lamps. In the latter case 
the incandescent lamps can readily be 
used to light the interior of the car, 
and simple wiring arrangements made 
to keep them lighted when the head- 
light is not in operation. 

| ———__++o—___- 

Transmission-Line Calculator. 

For the benefit of operating engi- 
neers and superintendents who desire 
a rapid and accurate method of mak- 
ing determinations of the voltage and 
energy loss in alternating-current trans- 
mission lines and distributing circuits 
there has been devised and is now be- 
ing placed on the market a simple and 
reliable device for calculating the line 
drop and energy loss in alternating- 
current circuits. This device is called 
the alternating-current transmission- 
line calculator, and is published and 
for sale by Robert W. Adams, No. 10 
Hyde Street, Newton Highlands, Mass. 

The calculator consists of two disks, 
a stationary one of opaque white. cel- 
Juloid 4.12 inches in diameter, and a 
revolving one of transparent celluloid 
3.56 inches in diameter, eyeletted tu 
the stationary disk so as to turn easily 
upon it. The disks are printed with 
the necessary diagrams, the stationary 
diagram being in red and the revolv- 
ing diagram in black to permit of 
easy reading. The printing is done by 
a patented process which renders the 
lines moisture proof and non-erasible. 
The ranges. of the various scales are as 


follows: 

Load 9 ssc oenebens 10 to 20,000 kilovolt-amperes 
Voltage ........ 1,000 to 50,000 volts 

Power factory... 10 to 100 per cent 
Distance ........ 1 to 100 miles 

Conductor ..... No. 8 to 0000 B. & S. copper 
Line drop ....... 0 to 20 per cent 
Frequency ..... 25 0 60 cycles 


The operation of the calculator is 
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extremely simple, as it is only necessary 
to make two settings to obtain the re- 
sult. The value ‘‘K’’ which is ob- 
tained in the first setting is a transmis- 
sion factor depending on the load, volt- 
age and distance of transmission, and 
this factor is used directly in the sec- 
ond setting to determine the line drop 
or regulation, which is defined as the 
difference in voltage between the two 
ends of the line expressed in per cent 
of the receiver voltage. The method of 
securing the result includes in an ac- 
curate manner the effect of load power- 
factor, which has become increasingly 
important with the recent remarkable 
development of motor load, and, fur- 
thermore, is easily reversible, a fea- 
ture which is not possessed by the al- 
gebraic methods, and one which is of 
great value where it is desired to ob- 
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tain the size of wire necessary to pro- 
duce a given drop. 

Complete directions are printed on the 
back of the calculator together with a 
typical example, by following which a 
person having no technical training 
whatever can learn the method in a 
few minutes. There is no book of rules 
to get lost, and no auxiliary tables or 
data of any kind are required. This 
self-contained feature of the device 
adds greatly to the convenience of us- 
ing it, and makes it especially useful 
in the field. 

Upon the back of the stationary disk 
is also printed a convenient reference 
table giving the weights and costs of 
bare and triple-braided weather-proof 
copper wire per mile of two, three and 
four-wire circuit. 

Another unique and useful feature 
is that the two lower revolving scales 
ordinarily representing distance and 
transmission factor, can also be used 
as an emergency slide rule for solving 
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problems in multiplication and divi- 
sion. 

A feature which will appeal to pro- 
fessional engineers is the rapidity with 
which trial and check calculations can 
be made with this device. The time 
required for a person acquainted with 
the calculator to make a complete de- 
termination of line drop is less than 
one minute, while the time required for 
an expert to apply one of the older 
methods ranges from five to twenty-five 
minutes, according to the method ss- 
lected and the accuracy desired. 

The calculator is based on the use of 
annealed copper wire at twenty degrees 
centigrade or hard-drawn copper wire 
at fifteen degrees centigrade, and on 
three-wire three-phase, and four-wire 
two-phase circuits. Single-phase cir- 
cuits can be calculated as easily as 
three-phase, although the device is pri- 
marily designed for three-phase circuits 
as being the most common for trans- 
mission work. The accuracy of the cal- 
culator will compare favorably with 
similar results obtained by any of the 
formula or graphic methods, and in all 
cases will come far within that of the 
original assumptions of load and power- 


factor. 
— oT 


Electric Storage Battery Company to 
Erect Big Buildings. 

The Electric Storage Battery Com- 
pany of Philadelphia has closed a con- 
tract with John G. Brown, contractor 
and builder, Witherspoon Building, 
Philadelphia, for an addition to its 
present plant. The new building will 
be approximately 300 feet long by 115 
feet wide, six stories high, with a one- 
story triangular extension about 80 by 
120 feet. These buildings will be con- 
structed according to the Brown pat- 
ented system of mushroom reinforced- 
concrete construction, and are designed 
to meet the particular requirements of 
the company. 

The demand for storage batteries of 
this company’s manufacture has in- 
creased to such an extent that it has 
become necessary to provide additional 
manufacturing facilities at once. The 
enormous demand made upon the con- 
cern for its ‘‘Exide’’ and ‘‘Ironclad- 
Exide’’ electric-vehicle batteries has 
greatly increased its activities. 

The new building will be of the most 
approved design, strictly fireproof, and 
will be provided with the most up-to- 
date machinery and the finest facilities 
for the convenience of its employees. 
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Gas-Electric Vehicle for Contractors. Lehigh Valley Installs Telephone Dis- 


A gas-electric motor truck is being 
manufactured by the Cleveland Motor 
Truck Manufacturing Company, Cleve- 
land, O., specially suited for contrac- 
tors and road builders, that embodies 
a number of interesting features. 

The truck is so constructed that a 
center-dump bed of four-ton capacity 
can be used on the truck. The truck 
can be readily applied as a tractor in 
place of a traction engine, and will not 
be as destructive to the roads as a trac- 
tion engine. 

Where the truck is used for road 
train purposes, hauling seven five-ton 
center-dump wagons, the standard 
truck is used; only a larger engine and 
generator is used than in the standard 
four-ton truck. The engine and gen- 
erator so placed on the truck is of suf- 
ficient size to furnish power not only 
for itself but to a pair of electric motor- 
_ driven wheels on each dump wagon in 
the train. 

The great objection heretofore to a 
traction engine drawing a wagon train 
has been that the traction all coming 
on two of the wheels of the engine loos- 
ens the ground, even on the hardest 
macadam, while the gas-electric motor 
truck will drive on all four wheels, and, 
in addition, will supply the current for 
one pair of motor-driven wheels on each 
dump wagon in the train, thereby dis- 
tributing the traction through the en- 
tire train and on twenty-four wheels 
instead of on the two wheels as in the 
traction engine, and at the same time 
giving a speed of from 6 to 10 miles 
per hour, as the road will permit. 


The motor-driven wheels on the. 


dump wagon are given as forty-two 
inches, the same height as the ordinary 
wheel (or other pair of wheels) on 
the dump wagon. This is done by 
placing a wooden felloe around the 
thirty-six-inch standard wheel and 
thereby giving either a wooden or steel 
tire sixteen inches wide for the dump- 
wagon wheel. The size of the wheel 
on the motor truck itself is given as 
thirty-six inches in diameter with 
a rubber tire, and in this case the truck 
ean be used for purposes other than a 
wagon train; but they can place the 
wooden felloe on the motor truck itself, 
also with a wooden tire, but in that 
case the truck could not be used for any 
work other than pulling a wagon train, 
as it would not be advisable to get a 
spel higher than six or eight miles 
an hour with the wooden or steel tires. 


patching. ' 

To expedite the work of handling 
trains in and about its Jersey City yards, 
the Lehigh Valley Railroad has applied 
to terminal operation the methods al- 
ready employed in dispatching sched- 
uled trains. A telephone system under 
the supervision of the general yard- 
master with telephone lines extending 
to every coal pocket, freight house, yard 
office, switch and other point with which 
he is required to keep in touch, has been 
installed. Western Electric selectors 
and telephones, with which the rest of 


_the Lehigh Valley’s extensive dispatch- 


ing system has been equipped, are used. 

Special equipment was designed for 
this telephone system. Each office js 
supplied with a wall set or transmitter 
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Babcock Electric Touring Car. 
The Model 16 Babcock electric tour. 
ing car, shown in the accompanying 
illustration, meets the requirements of 
those who desire a vehicle combining 


. the simplicity of operation and low cost 


of upkeep of an electric with the lines 
of a gasoline car. As is obvious, this 
model conforms in general construction 
to the latest types of high-priced gasv- 
line automobiles. It seats five persons 
comfortably, and the makers claim 
that no detail has been overlooked. 
The equipment is of the standard 
type regularly: used on Babcock electric 
vehicles, with the exception of the ex- 
tra battery equipment—sixty cells of 
Edison 6-A battery being furnished. 
The motor is of special design and 
will develop twenty horsepower. Five 


BABCOCK ELECTRIC TOURING CAR. 


arm. At several points, the standard 
bell in the selector set is replaced with 
a loud-ringing gong, since there is no 
yard man in regular attendance. Each 
one of these station sets is provided with 
a push button, enabling the yard man 
to signal the dispatcher in case he is 
not on the circuit by ringing a bell in 
the yard-master’s office. A test box, by 
means of which the yard-master can 
quickly locate trouble on the line, is also 
provided. 

The yard-master is provided with a 
cabinet in which are mounted a master 
calling key and several switching keys. 
He uses a suspended-type transmitter 
in place of the ordinary dispatcher’s- 
chest transmitter set. 

It is believed that the Lehigh Valley 
is the first railroad in the East to apply 
telephone train-dispatching methods to 
direct car movements in a local yard. 


. stitute the control. 


speeds forward and one reverse con- 
The wheel base 38 . 
105 inches and the transmission is- by 
means of a double chain inclosed in a 
dust-proof case. The brakes, springs, 
tires, ete., are of the highest standard. 

An interesting record of the perform- 
ance of a Babcock vehicle of this type 
was contained in a telegram received 
at the home office from Chicago stat- 
ing that Irwin Kuhn, of Chicago, drove 
a five-passenger Babcock touring car 
100 miles in four hours and forty-eigut 
minutes, and 112 miles in five hours 
and 28 minutes, over the boulevards of 
Chicago, making an average speed of 
about twenty-one miles an hour. 

Mr. Babcock states that this is the 
fastest 100 miles ever made in an elec- 
tric car of any description in America. 

The Babcock Electric Carriage Com- 
pany, of Buffalo, N. Y., is the maker. 
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Allis-Chalmers Lighting Transformers. 

The general design of lighting trans- 
formers has been well established for 
many years, but occasionally marked 
improvements in details have been 
made which have greatly increased the 
practical value of this type of electri- 
cal apparatus. The new line of light- 
ing transformers which Allis-Chalmers 
Company is now placing on the markct 
brings out this point very fully, as rad- 
ical departures have been made from 
older designs. These changes have prv- 
duced a transformer in which the heat 
is conducted to the. air from the coils 
in a much more rapid manner than is 
usually the case, thus insuring a trans- 
former with an exceedingly low tem- 
perature rise. 

The greatest visible change in these 
transformers is a provision, in the larg- 
er sizes, of three cooling surfaces in- 
stead of the single surface in the ordi- 
nary plain-case transformer. This is 
accomplished by encircling the main 
case with a jacket and providing for 
the circulation of oil between the two. 


ALLIS-CHALMERS LIGHTING TRANS- 
FORMER. 

Both the tank and the jacket are made 
of boiler plate. They are connected 
at top and bottom by short tubes leav- 
ing an air space between the two. All 
joints are welded, making both the tank 
jacket seamless, and absolutely prs- 
venting the chance of leakage. In ad- 
dition to the three radiating surfaces 
provided, the space between the jacket 
and the tank forms a flue which causes 
currents of air to ascend at a con- 
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siderable velocity, thereby exerting 2 
scrubbing action on the surface 
which greatly facilitates heat dissipa- 
tion, This style of tank is used on all 
lighting transformers from 20 to 50 


K.-W. SWITCH ATTACHED TO FIXTURE. 


kilovolt-amperes, inclusive. The tubes 
connecting the top and bottom of the 
tank and jacket provide for a contin- 
uous and positive circulation of the oil. 
Tests made on these show that this cir- 


culation is rapid and that heat is quick-- 


ly conducted from the transformer 
through the oil to the surface of the 
tank and jacket and thence to the air. 

An entirely new departure has also 
been made in the 40 and 50 kilovolt- 
ampere sizes by so arranging the coils 
that there is a ventilating space be- 
tween them which allows full and free 
circulation of the oil. These sizes are 
wound with two low-voltage and one 
high-voltage coil, the latter being 
placed between the other two. The 
coils are separated from each other and 
the space between them provides ven- 
tilating ducts on each side of the high- 
voltage coil through which the oil can 
readily circulate. This ventilating fea- 
ture helps to make a transformer that 
is extremely cool in operation. | 

All these transformers are supplied 
with the five per cent and ten per cent 
taps which have long distinguished Al- 
lis-Chalmers transformers. These taps 
o” leads are connected near each end 
of the primary winding and enable 
normal secondary voltage to be secured, 
even if the voltage supplied the primary 
coil is five per cent or ten per cent 
below normal. These transformers are 
designed for use on 2,200-volt or 1,100- 
volt lines. The use of the taps makes 
it possible to step down from 2,200 volts 
in nine different ratios and from 1,100 
volts in six different ratios. 
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Allis-Chalmers Company claims that 
these many special and useful features 
give a transformer having extremely 
satisfactory operating characteristics 
and one which is unexcelled for cen- 
tral-station work. . 

e 
The K-W Switch. 

A new switch which can be applied 
to electroliers, clusters, combination 
fixtures or straight electric fixtures, for 
controlling the lamps individually is 
being placed on the market by the Wi- 
Ko Electric Company, 1830 Ellen Street, 
Chicago, Ill. One of the accompanying 
illustrations shows the switch applied 
to a tungsten cluster, the base of the 
fixture being removed to show the con- 
nection. The other illustration shows 
the switch applied to the cross arm of 
an ordinary two-light fixture. 

With this switch, which is known as 
the type W-K, each lamp of a fixture or 
cluster can be lighted individually hy 
a pull on the pendant chain. Also each 
is turned off successively. This permits 
of regulating the amount of light with- 
out the necessity of unscrewing the 


K.-W. SWITCH ON CROSS ARM. 


lamps not to be used, which operation 
is particularly inconvenient when the 
lamps are hung some distance from the 
floor. 

The new switch can be applied to 
practically every type of fixture and 
does not, in any way, change its ap- 
pearance, being hidden in the bottom 
shell of the fixture. It can be very eas- 
ily installed without taking down the 
old fixture. 
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Measurement of Current without Inter- 
‘rupting the Circuit. 

An apparatus has been placed on 
the market by R. W. Paul, of South 
Newgate, England, for measuring the 
current flowing in a conductor where 
it is impossible to break the circuit for 
the purpose of inserting an ammeter. 
The apparatus comprises a contact 
block with potential points and leads 
for connection to a millivoltmeter. The 
contact block is strapped by leather 
bands to the bare conductor. The mil- 
livoltmeter is so graduated that its 
reading multiplied by the cross section 
of the conductor in square inches gives 
the value of the current in amperes. 
The millivoltmeter reading really gives 
the current density in the conductor. 
The product of this reading and the 
area of cross-section gives the total cur- 
rent. This applies to copper conduct- 
ors. In the case of other metals the 
readings must be multiplied by the 
proportional conductivity. A simple 
circular slide rule is also provided. 
This is graduated in square inches and 
‘In sizes of stranded cable, and enables 


the value of the current to be read off - 


very quickly. 

This apparatus is not intended for 
use aS a precision instrument, but read- 
ings can be made within a few per 
cent. In addition to its use for meas- 
uring current the apparatus provides a 
simple means for testing the conduc- 
tivities of contacts, joints, fuses, ete. 

: a a . 
New Gasoline-Electric Bus for London. 

Novelty in the shape of a new type 
of motor bus is, according to the Amer- 
ican Machinist, said to be under con- 
templation for the streets of London. 
These vehicles are of the combined gas- 
oline-electric variety, but are entirely 
new in many respects. Two independ- 
ent twelve-horsepower four-cylinder 
gasoline motors each drive, through an 
electric ‘‘dynamotor’’ and a flexible 
shaft, one of the rear wheels of the ve- 
hicle. When the load is light, the ex- 
eess power of the engines is absorbed 
by the dynamotors as dynamos_ to 
charge a special storage battery. When 
the load is heavy, the dynamotors au- 
tomatically are changed into electric 
motors and assist the engines, taking 
power from the batteries. By this ar- 
rangement not only are starting and 
control much smoother and quieter, 
but by the more constant load upon the 
engines, the fuel economy is much im- 
proved. 


Making Photo Plays Successful. 

One of the most important factors 
contributing to the success of a motion- 
picture theater is the quality and bril- 
lianey of the light projected from the 
lamps. For pleasing effect motion pic- 
tures require a steady white light of 
sufficient intensity to bring out the nat- 
ural light and color values of the films, 
and the theater having the better qual- 
ity of light stands the best show of 
getting the biggest patronage. 

Motion-picture operators are well 
aware of this, and also of the fact that 
the light obtained from direct current 
is much superior to that of alternating- 


MERCURY-ARC RECTIFIER. 


current arcs. However, until recently, 
all those who could obtain only alter- 
nating-current supply have gotten 
along with the poorer quality of light, 
simply for the lack of apparatus for 
economically converting alternating 
current into direct current. 

However, it is a universal law, 
‘‘that where there is a demand an ade- 
quate supply is bound to come,” and 
the application of this law in the case 
of the motion-picture world is interest- 
ingly shown in the development of the 
mercury-are rectifier by the General 
Electric Company. In other words, an 
electrical manufacturer of the first 
magnitude has recognized the pressing 
need of direct current by the motion- 
picture operators, and has produced an 
apparatus which not only furnishes 
current of the desired character, but 
also supplies it at a cost less than that 
of the most economically operated al- 
ternating-current are. 
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The significance of this development 
to the ten thousand or more motion- 
picture theaters now using alternating 
current can be demonstrated in sev- 
eral ways, but most instructively, per- 
haps, by a comparison of the cost of 
producing a given intensity of pro- 
jected light from alternating, direct, 
and rectified current, with the most 
approved economizing devices applic- 
able in each case. 

There are certain facts, however, 
which should be borne in mind while 
making such an analysis, since they are 
too well founded to require any demon- 
stration. For instance: the best class 
of motion pictures require a light in- 
tensity upwards of 8,000 candlepower, 
and as 5,000 candlepower is the maxi- 
mum obtainable from alternating cut- 
rent with the best economizers or the 
highest current values practicable, it is 
evident that the use of alternating cur- 
rent under such conditions is entirely 
unsatisfactory owing to the insuf- 
ciency of the light. Furthermore, when 
to insufficiency is added an objection- 
able flickering, together with an un- 
certain intensity of the projected rays, 
due to the wandering of the are around 
the tips of the carbons, thereby often 
causing the forming of the hottest or 
most brilliant spot at the back of the 
electrodes, it is not surprising that mo- 
tion-picture operators have been vigor- 
ously demanding something more sat- 
isfactory than the alternating-current 
arc. | 

Of course, where direct-current sup- 
ply was obtainable, some have found 
relief by using it, but their experience 
has served to emphasize the prohibitory 
value of the additional cost entailed by 
the loss of at least sixty per cent of 
the energy drawn from the line in the 
resistance or rheostat employed to reg- 
ulate the current in the ae. 

These facts serve to define the limi- 
tations of both the alternating and the 
direct-current ares relative to motion- 
picture lighting, but in order to give 
the various alternating current with 
economizer methods a fair deal, as- 
sume that a light intensity of 5,000 
candlepower is required. From actual 
determinations, carefully made, it 18 
found that to obtain 5,000 candlepower 
from a 110-volt alternating-current 
circuit, with rheostat, requires seven 
kilowatts: a 110-volt direct-current cir- 
cuit, with rheostat, requires 2.25 kilo- 
watts; any alternating-current circuit, 
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with economizer, requires 2.1 kilo- 
watts; any alternating-current circuit, 
with mereury-are rectifier, requires 1.7 
kilowatts. Since economy are trans- 
formers are extensively used on alter- 
nating-current supply with a substan- 
tial reduction in energy consumption, 
the method of using alternating cur- 
rent with rheostats may be considered 
as obsolete, and since a _prohibitory 
amount of energy is wasted in using 
direct current with a rheostat, that 
method, also, can be omitted from pres- 
ent consideration. This enables a di- 
rect comparison between the results 
obtained from alternating current with 
the use of economizers on the one hand 
and mercury-are rectifiers on the other. 
The figures show a difference of 400 
watts per hour in favor of the mer- 
cury-are rectifier. This means, that on 
the basis of an average daily run of 
seven hours at a cost of six cents a 
kilowatt, the use of a mercury-are rec- 
tifier provides a light having all the 
advantages of that given by a direct- 
current arc, at a cost of at least $60 
per year less than that obtained from 
alternating current with economizer. 
Furthermore, it is evident that when 
the light intensity required exceeds 


REAR OF RECTIFIER. 


5,000 candlepower, thus rendering the 
alternating current with’ economizer 
method inapplicable, the saving ef- 
fected by the use of the mercury-are 
rectifier as compared to the cost of 
using direct current with a rheostat is 


much more significant. 
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Exhibit of Alternating-Current Switch- 
board Instruments. 

During the recent National Electric 
Light Association convention at New 
York City, the Weston Electrical In- 
strument Company, of Newark, N. J. 
held an exhibition of switchboard in- 


BENCH BOARD FOR CONTROL. 


struments in a building across the street 
from the Engineering Societies’ Build- 
ing. The exhibit consisted of a complete 
equipment in operation and of instru- 
ments dismantled and placed in glass 
cases for inspection. The general view 
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GENERAL VIEW OF EXHIBIT. 


cf the board and cases is shown in one 
of the illustrations. 

The operative’ installation was 
equipped with special devices for repro- 
ducing the severest operating conditions. 
The instruments were mounted on pan- 
els and all switches and controlling de- 
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vices were installed on a bench board at 
one side and in front of the instrument 
board. 

The operative instruments included 
the following: First panel at the left, 
beginning at the left top, Weston alter- 
nating-current voltmeter, ammeter, sin- 
gle-phase wattmeter, power-factor meter, 
frequency meter, synchroscope, direct- 


. current voltmeter and ammeter; panel 


2, Weston semi-flush polyphase watt- 
meter, full-front polyphase wattmeter. 
Y-connected wattmeter for balanced 
three-phase, Weston horizontal edgewise 
wattmeter; panel 3, Westinghouse syn- 
chroscope, Weston synchroscope, General 
Electric synchroscope, General Electric 
voltmeter and wattmeter, Westinghouse 
wattmeter and Weston wattmeter. 

The power plant consisted of two 0.6- 
kilowatt Eck motor-generator sets. The 
load was made up of lamp banks and an 
adjustable reactor. .As may be seen, 
two lamp banks are connected in series 
with an interrupter or flasher, and by 
operating this flasher the load could be 
made to fluctuate automatically. 

The flasher shown in another illustra- 
tion consists of a wooden drum par- 
tially enveloped with a triangular brass 
sheet connected to the axle, which in 


POWER PLANT. 


turn is joined to the circuit through a 
brush. The other terminal of the flash- 
er is Joined to a brush pivoted near one 
end and made to oscillate by a pin and 
cam acting against the pull of a string. 
The combined effect of the oscillation of 
the brush and the rotation of the cyl- 
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inder is to give a non-periodic and ir- 
regular variation of the load. 

In addition to the automatic contriv- 
ance for varying load, there are means 
for varying the power-factor from 0.50 
to 1.00; of varying the frequency from 
30 to 75 cycles per second, and of vary- 
ing the electromotive force from 50 to 
150 volts. Thus, it was possible to re- 
produce the severest conditions met with 
in commercial practice. 

All the current coils of wattmeters, 
ammeter and power-factor meter were 
connected in series, and all potential 
coils were connected in multiple. There- 
fore, the readings were comparable with 
each other. That is, the wattmeter read- 
ing equalled the product of the read- 
ings of the power-factor meter, the volt- 
meter and the ammeter. The synchro- 
scopes were connected in the usual way. 
All synchroscopes were connected in 
parallel. 

In the show cases the parts and par- 
tially assembled movements were shown. 
These also included instruments of va- 
rious makes so that, all in all, this was 
an exhibit of great scientific and prac- 
tical educational value, in spite of the 
fact that it was operated under the 
auspices of a commercial interest. 

j > —_ 

A New Locking Feature for the Im. 
proved Buffalo Grip. 

The Western Electric Company has 
recently placed on the market a new 
““Improved Buffalo Grip” with a spe- 


FIG. 1—JAW HELD OPEN. 


cial locking feature. In Fig. 1,.the new 
grip is shown with the jaw held open 


FIG, 2.—BUFFALO GRIP CLOSED. 


by the locking device. A turn of the 
handle locks the jaw in any position 
and enables the lineman to easily and 
quickly insert the wire in the grip. 
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When the handle is pushed down, as- 


shown in Fig. 2, the wire is held in a 
tight grip. 

The ‘‘Improved Buffalo Grip” is 
made in various sizes for both bare and 
insulated wire, and can be supplied 
both with and without pulleys. 

_——_-s--- eo ————_—_ 
Automatic Section Insulators. 

Automatic section insulators are in- 
serted at points where it is desirable to 
energize a section of trolley wire when 


SIDE VIEW OF INSULATOR. 


the trolley passes onto it and to de-en- 
ergize it when the trolley passes off. 
They are widely used in mining instal- 
lations and are so constructed that a 


` 


mining locomotive in entering a section 


will throw the switch of the insulator 
and energize the section. In returning, 
the trolley of the locomotive throws 
the switch in the opposite direction and 
renders dead the section controlled. 

In construction the Westinghouse 
automatic section insulator is similar 
to the Westinghouse Type K.B. sec- 
tion insulator except that a circuit- 
opening-and-closing arrangement is in- 
corporated in the automatic type. 
Side bars of impregnated hickory take 
the tensile stress due to the trolley 
wires. All metal parts are of either 
sherardized malleable iron or of a 
bronze composition. A wedge of the 
type that has given excellent service 
on standard trolley frogs is used to 
secure the trolley wire in each ap- 
proach. Supplementing the wedge, an 
internally threaded chuck is provided. 
This, when tapped into its tapered 
hole, firmly grips the wire. 

The chuck is the same as that used 
for the Westinghouse-Cleveland splice 
and for the K.B. section insulator. 

Opening and closing of the circuit 
is effected by a switch blade, mounted 
on a rocker. In one position of the 
rocker the blade makes connection 
with spring contactors and in the other 
Position contact is not made. The ac- 
tion of a spring prevents the rocker 
from remaining in an immediate posi- 
tion. All parts are of rugged construc- 
tion and operate positively and satis- 
factorily. 

Electricity is fed to the rocker switch 
blade through a heavy, flexible, woven- 
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copper bond, which is securely con- 
nected at each of its ends. When the 
trolley wheel is inbound, no are can 
be drawn across the knife switch and 
contact becouse their connection is com- 
pleted before the trolley wheel leaves 
the rocker, which is always energized. 
In returning, the trolley does not open 
the branch line until the wheel has 
passed onto the rocker. 


TOP VIEW OF INSULATOR. 


As the automatic section insulator is 
used most frequently in mines, it is 
arranged for suspension from roof tim- 
bers. Four suspension angles are pro- 
vided on the insulator, each of which 
is drilled for a lag screw. Any size 
of trolley wire can be used, but its 
size must be specified when ordering. 

Sl eeeeenenn: can aan? 
The 1912 Boston Electric Show. 

As previously announced in these col- 
umns, the 1912 Boston Electric Show 
will be held in Boston, Mass., from Sep- 
tember 28 to October 26, inclusive. The 
exhibits will occupy the whole of the 
Mechanics’ Building, with over 100,000 
Square feet of exhibit floor space. 

The organization of this show, the 
financial responsibility of its manage- 
ment, and the scope and policies of the 
undertaking are under the auspices and 
supervision of the Edison Electric [)- 
luminating Company of Boston. 

An attractive booklet containing space 
application blanks, diagrams of the ex- 
hibit space and the rules and regula- 
tions of the show, together with miscel- 
laneous information of interest to pros- 
pective exhibitors is now ready for dis- 
tribution. Herbert W. Moses, 39 Boyls- 
ton Street, Boston, is manager. 

l eS 3 
Electrification in Switzerland. 

Active measures are being taken by 
the Swiss railway authorities for the 
electrification of their lines. Several 
concessions for water power have been 
secured and work has been started. 
These concessions include water-power 
sites on both sides of the St. Gathard 
tunnel and one on the Rhone River in 
the canton Valais. The minimum out- 
put of the station to be erected at the 
latter point will be 15,500 horsepower. 
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COMMISSION NEWS FROM NEW YORK. 
(Special Correspondence.) 


The Public Service Commission, Second District, has ordered 
that the New York Telephone Company must reduce its rates from 
the Borough of Manhattan below One Hundred and Tenth Street to 
Brooklyn from ten to five cents a call; that the charge for a call 
from the same zone in Manhattan to Astoria and Newtown, L. I., 
must be cut from ten to five cents, and that from the same Man- 
hattan territory to Flushing, Richmond Hill and Jamaica the rate 
for a call must. be reduced from fifteen cents to ten cents. The 
change in rates is to be enforced on August 1. 

The Appellate Division of the Supreme Court overruled the 
action of the Public Service Commission in refusing to approve 
the plan of reorganization of the Third Avenue Railroad Company. 
The Public Service Commission held that the reorganization was 
subject to its supervision because the Legislature had in its crea- 
tion of a Public Service Commission repealed the portion of the 
Rapid Transit act dealing with the reorganization of such bank- 
rupt roads and that all of the details of the reorganization of such 
roads were subject to the Public Service Commission’s approval. 

The Commission rejected a plan proposed by the Committee 

of Consolidated Bondholders under an agreement entered into 
September 6, 1908, in which it was proposed to issue $37,560,000 
four per cent bonds and $15,995,800 of stock at par for contribution 
of new cash by old stockholders of $37,200,000. The Commission 
refused its approval on the ground that the actual value of the rail- 
road properties did not warrant such a large issue of stocks and 
bonds. 
The Public Service Commission, Second District, has received 
an application from the Orange County Traction Company asking 
for authority to issue $83,500 in five-per-cent fifty-year bonds se- 
cured by its first and refunding mortgage. It has asked that the 
bonds may be sold at not less than eighty-five, proceeds to be used 
for a new car barn, second track from West Street and Broadway, 
Newburgh, to Orange Lake, 5.12 miles, payment on Orange Lake 
property and a new 600-kilowatt rotary, fittings and switchboard. 


COMMISSION NEWS FROM WISCONSIN. 
(Special Correspondence.) 


The Wisconsin Traction, Light, Heat & Power Company asked 
for a rehearing on the Commission’s decision ordering a joint 
fare between that company and the Wisconsin Electric Railway 
Company in the city of Neenah. It was claimed by the applicant 
that since the distance traversed by its lines in the city is only 
3,100 feet, it would be difficult for conductors to prevent passen- 
gers having a transfer from the connecting line from continuing 
their journey to Waverly Beach, the limit of the five-cent-fare 
zone, without paying an additional fare. The Commission stated 
that doubtless oversight on the part of the conductors would occa- 
sionally result in a passenger stealing a ride but such cases 
would be the exception and not the rule, otherwise it would be 
necessary to indict the traveling public with dishonesty. “To de- 
fraud a railroad is neither morally or legally less culpable than 
to defraud an individual.” The Commission held that the instant 
case is not parallel to that of forming a business connection be- 
tween an interurban and an urban system of railway. Here both 
companies are operating within a single municipality under street 
railway franchises, and are obliged to furnish service within the 
municipality. Public convenience requires that they be operated 
in conjunction with each other in rendering such service. If the 
compensation to each company for the portion of the joint service 
rendered by it is reasonably adequate, no just complaint can be 
made because of a requirement that an arrangement for a joint 
fare be entered into. 

The Ripon Light & Water Company has submitted a schedule 
of power rates for its new day service for the approval of the 


Commission. The schedule is as follows: 


First 100 kilowatt-hours per month........... 9.0 cents per kilowatt-hour 
Next 100 kilowatt-hours per month........... 7.2 cents per kilowatt-hour 
Next 100 kilowatt-hours per month........... 6.3 cents per kilowatt-hour 

5.4 cents per kilowatt-hour 


Next 300 kilowatt-hours per month........... 

4.5 cents per kilowatt-hour 
3.6 cents per kilowatt-hour 
For motors of two horsepower or less, $2.00 per 
month, For each horsepower or fraction thereof over two horsepower, 
$1.00 per horsepower per month. 

The Hayward Electric Light & Power Company submitted a 
revised schedule of rates for the Commission’s approval but it was 
found that among the proposed changes were some which would 
affect increases to certain consumers and classes of consumers, 
and the company was notified that such changes could not be 
affected without a formal application and hearing before the Com- 


mission. 
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Thé Commission has made an inspection through its accounting 
staff of the books and accounting methods of the Elkhorn Municipal 
Water & Light Plant and has made an audit of the accounts of 
the plant. This is one of a number of such inspections which are 
being made for the purpose of increasing the efficiency of the 
accounting systems of the utilities and for the purpose of insur- 
ing the accuracy of the reports made to the Commission. Reports 
were recently required from all the companies operating in the 
state describing their accounting systems and their forms together 
with complete descriptions of the station records kept and the 
bases for the statistics reported to the Commission in the annual 
reports. The information gained through these reports and the per- 
sonal inspection by members of the Commission’s staff are being 
tabulated and the companies rated according to the condition of 


their accounting systems. 


. LIGHTING AND POWER. 
(Special Correspondence.) 
MINOT, N. D.—The Consumers’ Power Company will rebuild 
C 


its plant. . 
CUSTER, S. D.—The installation of an electric lighting sy 
C 


tem is being planned. ‘ 
FORT PIERRE, S. D.—A. Winkler has made application for an 


electric light franchise. 
COMANCHE, OKLA.—This city has voted a bond issue to es- 


tablish an electric light plant. 
ST. LOUIS, MO.—The Arcadia,Country Club will construct a 


water-power electric light plant. 

CHAMBERLAIN, S. D.—J. H. Kennedy and others are organ- 
izing a $50,000 electric light company. 

NOKOMIS, ILL.—The Nokomis Electric Light & Power Com- 
pany has asked for a twenty-year franchise. Z. 

ALBION, ILL.—The Albion Electric Light Company is planning 
transmission lines to Bone Gap and Browns. 

BRAHAM, MINN.—The Eastern Minnesota Power Company has 
been granted an electric light franchise here. 

WAHPETON, N. D.—A new lighting system for Dakota Ave- 
nue is being considered by the Commercial Club. C. 

WAUKEGAN, ILL.—Merchants of Genesee and Washington 
Streets contemplate an ornamental lighting system. Z. 

FLORESVILLE, TEX.—A. B. Crawford, of San Antonio, Tex., 
contemplates installing an electric light plant here. P. 

CANTON, ILL.—The Canton Commercial Club is planning an 
ornamental lighting system about the public square. Z. 

TALIHINA, OKLA.—The Talihina Light & Power Compan 
has been incorporated and will put in a $10,000 plant. 

HAMPSHIRE, ILL.—Louis Koth is contemplating an electric 
light plant to light Hampshire, Burlington and Huntley. Z. 

ANDERSON, MO.—The Anderson Water, Light, Heat & Power 
Company has been incorporated with a capital of $30,000. 

SUSANVILLE, CAL.—The Town Trustees have granted the 
Lassen Electric Company an electric lighting franchise in this 
city. A. 
WINONA, MINN.—A franchise was granted to the Minnesota- 
A aces Power Company to supply the city with power, heat and 
ight. C. 
MOTLEY, MINN.—J. M. Quinn, of Brainerd, and others, are 
planning the construction of a power dam on the Crow Wing 
River. C. 

, RED LAKE FALLS, MINN.—The Red River Power Company 
is considering a proposition to supply farmers with electric light 
and power. C. 

LIBBY, MONT.—The Libby Water Works, Electric Light & 
Power Company will begin the immediate construction of an elec- 
tric light plant. 

PAXTON, ILL.—The Paxton Electric Company is building a 
transmission line from Paxton to Loda where it has a contract to 
light the village. Z. 

_ OLIVIA, MINN.—The Montevideo Company proposes to sup- 
ply electric light to Olivia, Renville and Danube from its plant at 
Minnesota Falls. C, 

TEMPLE, ARIZ.—An ornamental street lighting system has 
been installed by the South Side Gas & Electric Company. Tungsten 
lamps will be used. 

BRAINERD, MINN.—The contract for furnishing the street- 
lighting system has been let to the Northwestern Electrical Equip- 
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ment Company at $3,080. The General Electric Company ae 
($3,273. . 
PRINCETON, MINN.—The Village Council granted a franchise 
to the Eastern Minnesota Power Company to install and maintain 
an electric light plant. C. 
ALGONQUIN, ILL.—The North Shore Electric Company has 
purchased of D. W. Thomas and Antone Yeukel their water rights 
‘and electric light plant. Z. 
LYNDON, KAN.—A proposition is being considered for sup- 
plying light and power to Melvern from the plant here. The local 
plant is municipally owned. 
VANCOUVER, WASH.—The Washington Engineering & Se- 
.curities Company has been incorporated with a capital of $3,500,000 
to distribute light and power. C. 
WASHINGTON, ILL.—LaFayette Birkett, C. H. Wagner and 
-others of this city have asked for a franchise to construct and 
operate an electric light plant. Z. 


ELGIN, ILL.—Extensive improvements are contemplated at the 
West Side electric light plant which recently was purchased at 
‘bankrupt sale by Walter Mills of Chicago. Z 


OAKLAND, ORE.—The City Council has decided to call an elec- 
tion to vote on the proposition of voting bonds to the amount of 
$15,000 to build an electric lighting plant. A. 


MINONK, ILL.—The Minonk Electric Light & Power Company 
will amend its charter, it is reported, so as to operate transmission 
lines to Rutland, Toluca and probably Wenona. Z 


ALLEN, TEX.—The Allen Light & Power Company has been 
incorporated with a capital of $2,000. The incorporators are J. N. 
Bush, S. P. Bush, J. B. Preston and G. I. Wilcox. 


SYCAMORE, ILL.—The Light Committee of the City Council 
is considering an ornamental lighting system. The members are 
E. E. Boynton, L. R. Sanford and William Murphy. Z 


GREENCASTLE, IND.—The City Council has voted to install 
an ornamental cluster-lighting system. The contract for the poles 
and light clusters will be let by contract to the lowest bidders. S. 


PORT ANGELES, WASH.—The Olympic Power Company is 
developing a 25,000-horsepower hydroelectric plant on the Elwah 


River to be used in connection with a proposed railroad to run to 
Seattle. 


CONCONULLY, WASH.—The City Council has taken favorable 
action on the proposition of establishing an electric lighting plant. 
A plant to cost between $5,000 and $10,000 is being consid- 
ered. A. 

BOISE, IDAHO.—The reclamation service has commenced the 
construction at Arrow Rock, twenty-two miles from here, of the 
highest dam in the world, estimated to cost $5,000,000 to $6,000,000. 
It will be constructed of concrete. C. 


TERRELL, TEX.—The City Commission has let the contract for 
a reinforced concrete building to house its electric light and water- 
works plant. The building is to be absolutely fireproof and will 
cost in the neighborhood of $6,000. 


COCHITI, N. M.—The application of L. A. Hughes and G. W. 
Prichard for use of the water of the Rio Grande at this place for 
operating a large hydroelectric plant has been approved by the 
territorial engineer, Charles D. Miller. D. 


FORT DODGE, IOWA.—The Northern Iowa Power Company 
let the contract for the construction of a concrete dam and auxil- 
iary steam power. The plant will develop 2,750 horsepower and will 
be built at an estimated cost of $200,000. C 


SPRINGFIELD, MO.—Plans are being prepared for the remod- 
eling of the plant of the Springfield Gas & Electric Company which 
was recently purchased by the Federal Light & Traction Company. 
The present capacity will probably be doubled. 


MARQUETTE, MICH.—The contract for the construction of a 
dam on the Dead River was let to Powell & Mitchell at approxi- 
mately $57,000, and for the Silver Lake dam to Wahlman & Trebil- 
cock of Ishpeming, Mich., at approximately $15,000. 

UXBRIDGE, R. I1—The Worcester Suburban Electric Company, 
with headquarters here, has decided to increase its power plant by 
a large addition and the installation of new and improved machin- 
ery. A new steam turbine of 2.000 horsepower will be installed and 
mew condensers and other apparatus added. 


EMPORIA, VA.—The development of the Roanoke River, from 
which 2,500 horsepower will be furnished to the proposed Gould 
electric railway from Norfolk to Baltimore, is soon to be started. 
The project arises from the merger of the Norfolk & Portsmouth 
Traction Company with the Virginian Railway & Power Company. 

ELMORE, O.—The proposition to authorize a bond issue of 
$5,000 to install an electric lighting system was carried at a recent 
special election. ‘Fhe plan is to erect poles and wires and pur- 
chase the current, bids for which will be asked. The Lake Shore 
Electric and the Toledo, Port Huron and Lakeside lines are avail- 
able. H. 

CARLISLE, IND.—The Carlisle Gas & Electric Light Company 
has filed articles of incorporation. The company proposes to build, 
establish and equip a plant for the manufacture and distribution 
of gas and electricity for heat and light purposes in Carlisle. The 
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directors are: Harry T. Alumbaugh, Wm. F. Dodge, Jobn G. m 


and Joseph Hume. ‘ 

VANCOUVER, WASH.—Fire originating in the boiler room of 
the Vancouver plant of the Portland Railway, Light & Power Com- 
pany of Portlanu, Ore., caused a loss placed at $63,000, on which 
there is an insurance of $35,000. The company is now bringing in 
current for light and power purposes over an emergency cable 
from its Portland plant. A. 

OROVILLE, CAL.—Arrangements are being made by the Great 
Western Power Company to put a large force of men at work on 
the construction of a dam at Big Meadows, for which work the 
company now has $1,800,000 available. Options running till July 1 
have been taken on all the lands in Big Meadows, except two 
ranches in the upper end. A. 

DAYTON, O.—The Dayton Power & Light Company, which ° 
was recently incorporated, has increased its capital to $20, 
000,000. It has been reported that a merger of the street railway 
and lighting companies of the city is under way. This involves 
the street railways and the Citizens’ Lighting Company and the 
Dayton Lighting Company. 

PRINCE RUPERT, CAN.—C. H. Cahan and H. A. Lovett, who 
have figured prominently in many industrial organizations of late, 
are now forming a company to install a $5.000,000 hydroelectric 
plant, in which Montreal capitalists are expected to invest $2,000,- 
000. It is expected that Prince Rupert will have 12,000 population 
in a short time and there is ample water power to fill all require- 
ments in the neighborhood. 


SPRINGFIELD, ORE.—The municipal power plant on the Mc 
Kenzie River has been completed and power is now supplied to 
this city and other localities. The plant is located sixteen miles 
from Eugene and taking water through a ditch more than four 
miles long, generating 2,400 horsepower. Power is generated at 
2,300 volts and transmitted at 22,000. The total cost of the plant, 
together with substations, etc., was nearly $200,000. 


PITTSBURG, PA.—The Washington Electric Power Company, 
of Pennsylvania, a new corporation, will on July 1, take over the 
electric power plants for lighting and other purposes in Wash- 
ington, Pa., Canonsburg, McDonald, Oakdale and Waynesburg. It 
will construct transmission lines from Washington to other points 
at once, so that a central power station may supply the towns 
mentioned and other near them. The amount involved in the or- 
ganization is $1,200,000. 

VERDI, NEV.—The Truckee River General Electric Company 
is rushing construction work on its new generating plant at this 
place. Water is to be taken from the Truckee River at Verdi and 
carried to a point two miles below town. The plant will consist of 
one generator that will develop about 3,200 horsepower, from which 
power will be supplied to consumers at Mason, Nev., and the sur- 
rounding country. It is expected that the plant will be ready to 
put in operation by September 1. 

BRAZIL, IND.—The Terre Haute, Indianapolis & Eastern Trac- 
tion Company is a competing bidder with the Brazil Electric Company 
for the city street-lighting contract. The traction company bids 
as follows: Arc light, all night schedule, five years, $67.00; ten 
years, $65.00 per lamp. Three-light tungsten cluster, $80.00 for 
five years; $77.50 for ten years. The Brazil Electric Company bids 
all night schedule, five years, $72.00; ten years, $64.00 per lamp; 
tungsten, three-light cluster, $124 for five years dnd $115 for be 


years. 
ELECTRIC RAILWAYS. 


(Special Correspondence.) 


WATERLOO, IOWA.—It is proposed to build an interurban to 
LaPorte. C. 


BILLINGS, MONT.—A franchise has been granted to the Bil- 
lings Traction Company. ' 
MORGANTOWN, W. VA.—A trolley line between Morris and 
Maidsville is being considered. 
BEMIDJI, MINN.—The installation of a complete system of elec- 
tric street cars is being considered. C. 
CHIPPEWA FALLS. WIS.—The street railway company may 
expend $2,000 improving its service. C. 
RAYMOND, WASH.—Sanderson & Porter, New York, will build 
an electric railway to South Bend. C. 
ST. CLOUD, MINN.—The Granite City Railway Company will 
extend its line to the Sauk River, prior to July 4. C. 
ST. PAUL, MINN.—The street railway company will recon- 
struct its tracks on Fourth Street, this city, from Seven Corners to 
St. Peter. C. 
CHISHOLM, MINN.—It is proposed to connect Hibbing, Gilbert, 
Buhl, Mountain Iron, Kinney, Virginia and Eveleth by electric rail- 
ways. C. 
FRESNO, CAL.—The Fresno, Hanford & Summit Lake Rail- 
way Company has completed sixteen miles of grading for its elec- 
tric line, f 
LEAVENWORTH, WASH.—L. W. Pratt. J. B. Askew and W. 
M. Harvey have applied for a franchise for an electric street rail- 
way in this city, A. 
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WATERLOO, IOWA.—The Waterloo, Cedar Falls & Northern 
“ll build an electric interurban line to Laporte to be completed 
by January 1, 1912. C. 
CHOTEAU, MONT.—The Choteau & Great Falls Railway Com- 
pany, capital $100,000, has been incorporated by J. E. Malmin, Phil 
I. Cole of Choteau and others. C. 
SACRAMENTO, CAL.—F. V. Keesling, president of the Sacra- 
mento-Folsom Electric Railway Company, has asked for a fran- 
chise for his proposed line in this city. A. 
SISTERVILLE, W. VA.—Bonds to the amount of $200,000 were 
voted to assist in building an electric railway from Sisterville to 
Middlebourne. Work will be started soon. 
WENATCHEE. WASH.—The Great Northern Railway Com- 
pany has applied for franchises to construct electric lines to Pa- 
teros, Leavenworth and other cities in the valley. C 
MANKATO, MINN.—The North Mankato Commercial Club will 
try to secure the construction of the electric line by the Mankato 
Electric Traction Company to St. Peter through the village. 
- BERKELEY, CAL.—The Southern Pacific Railway Company 
has begun the laying of feed cables along its Berkeley suburban 
line, which will be the next one of the company’s suburban lines 


to be electrified. A. 
SAN LUIS OBISPO, CAL.—W. G. Lincoln, who has a petition 

for an electric railway franchise pending before the City Council, 

has now applied for a similar franchise covering the roads of the 


county outside of incorporated cities. A. 

LOS ANGELES, CAIL.—The Los Angeles & San Fernando 
Electric Railway Company has been incorporated here with a capi- 
tal stock of $25,000 fully subscribed by L. C. Brand, E. T. Earl, 
W. G. Kerchoff, J. F. Sartori and Harry Chandler. A. 

McKINNEY, TEX.—The Conimercial Club of McKinney is pro- 
moting the construction of an interurban electric railway between 
this city and Bonham, about thirty-six miles. The route of the 
proposed line is through a populous agricultural section. D. 

WATERLOO, IOWA.—The building of another branch of the 
Waterloo, Cedar Falls & Northern Railway, connecting Waterloo 
with .aPorte City, now seems assured, according to recent reports. 
The Commercial Club is strongly in favor of the new line. 

HAGERSTOWN, MD.—It now seems certain that a Union 
power house will be built for the Frederick Railroad Company 
and the Hagerstown Electric Railway Company. The plant will 
probably be located at Security on he line of the Western Maryland 
Railroad. 

LEWISTON, IDA.—The Boise-Council-Ladrone Railway Com- 
pany, which has already completed preliminary surveys for its 
proposed road, has been incorporated with a capital stock of $2,000,- 
000 by E. W. Rowman, C. M. Hail, D. S. Manville, Harry C. Wy- 


man and George H. Bener. A. 
BROWNSVILLE, TEX.—The City Council has ordered the 
Brownsville & Gulf Railway Company to remove its tracks which 
extend for a mile through the heart of the town, and is inviting 
applications for a franchise for an electric street railway system 


to cover the principal streets. D. 
FLORENCE, CAL.—The Florence Interurban Electric Com- 
pany, represented by B. F. Foor, has applied for a franchise to 
operate a car line between this city and the coal camp of Williams- 
burg, Rockvale and Coal Creek. It is estimated that the line can be 


constructed and equipped for $100,000. 

FRESNO, CAL.—The San Joaquin Light & Power Company has 
appointed Frank W. Webster, who has supervised the rebuilding 
of electric railway systems at Fresno and Stockton, Cal., superin- 
tendent of construction at Bakersfield, Cal., where he will super- 
vise the reconstruction of the company’s system. A. 

GREENVILLE, S. C.—The building of the line of the Interur- 
ban Electric Company, from this city to Greenwood by the Oliver 
Construction Company, is being rapidly pushed so that it may be 
possible to place rails within sixty days. The survey of the line 
to Spartanburg is also complete. By October 1 cars will probably 
be running into this city. L. 

THEODORE, UTAH.—Plans and estimates are being made for 
the construction and equipment of a new eighty-five-mile trolley 
railway connecting Theodore. Colton, Myton and Roosevelt, Utah, 
and will be submitted shortly for approval and acceptance to the 
capitalists interested in the promotion and construction of the proj- 


ect. 
TERRE HAUTE, IND.—Promoters of the Quincy & Terre 


Haute Electric Railroad announce that as soon as a new charter 
is procured at Quincy, Ill., contracts will be let for grading the line 
to connect Quincy, Liberty, Beverly, Kingston and Baylis and sub- 
sequently Terre Haute. W. C. Fick, of Quincy, Ill., is presi- 


dent. S. 

OKLAHOMA CITY, OKLA.—The extension of the interurban 
line of the Oklahoma Railway Company, which was recently com- 
pleted from Britton to Edmond, has now been opened to traffic. The 
line now runs from Oklahoma City to Edmond, a distance of fifteen 
miles. The intention of the company is to extend the line to Guth- 
rie after the completion of the Oklahoma City-El Reno interurban, 


now in course of construction. 
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TELEPHONE AND TELEGRAPH. 


(Special. Correspondence.) 

LIBERTYVILLE, IOWA.—The foundation is being laid for a 
telephone building. C. 

CROSBY, MINN.—The <Aitkin-Deerwood Telephone Company 
has been granted a franchise here. 

BISMARCK, N. D.—The North -+a Independent Telephone 
Company is about to remodel its building. C. 

WALWORTH, WIS.—The Walworth Telephone Company has 
been incorpcrated ‘with a capital stock of $25.000. 

CUBA, MO.—The Cuba & Oak Hill Telephone Company has 
been incorporated with a capital stock of $2,000. 

GLENDALE, IOWA.—The Glendale Telephone Company has 
been incorporated with a capital stock of $2,700. 

TRUMBULL, NEB.—The Farmers’ Telephone Company will 
shortly commence the erection of a central office. C. 

BEVERLY. NEB.—The Frenchman Valley Telephone Company 
has been incorporated with a capita) stock of $1,000. 

WALDRON, ARK.—The Citizens’ Telephone Company recently 
completed the installation of its apparatus in this city. 

BATAVIA, O.—An exchange will be built here by the Cincinnati 
Bell Telephone Company at an expense of about $8,000. 

NEWPORT, OKLA.—The Lone Grove & Woodford Telephone 
Company has been incorporated with a capital stock of $1,500. 

LEBANON, TENN.—The Lebanon Home Telephone, which was 
organized here with a capital of $15,000, will install a local system. 

NEW ENGLAND, N. D.—-The North Dakota Independent Tel- 
ephone Company has completed arrangements for the installation 
of an exchange. C. 

WICHITA, KANS.—The telephone lines of the Missouri & 
Kansas Telephone Company are being placed underground in the 
down town districts in compliance with a recent ordinance. 

ODIN, ILL.—The Odin Telephone Exchange has been incorpor- 
ated with a capital stock of $15.000 to do a general telephone busi- 
ness. The incorporators are James N. Dace, Horace N. Woodward, 
Charles E. Sloan, Lafayette Somerville and W. H. Farthing. Z. 

BOISE, IDAHO.—The merger of the Bell and Independent Tele- 
phone Companies, operating in Ada, Canyon and Boise Counties, 
will be completed June 26, at which time the Independent Company 
will take over the operation of the lines, according to a statement 
made by an official. While the business management of the com- 
panies will be under one head after July 1. the business will not be 
operated from one building until September 1. 


ELECTRICAL SECURITIES. 


Transactions in stock, while smaller than those of the previous 
week, showed firmness. Dealings in bonds were more than one- 
fifth greater, with a trend generally upward. The monthly state- 
ment of the Copper Producers’ Association shows that consump- 
tion of refined copper by American users increased 12,000,000 
pounds in May over April, indicative of increased activity in pro- 
duction of electrical equipment and brass manufacturing. Deliv- 
eries for export were about the same as reported for the previous 
month. 

' At the annual meeting of the Mexican Telegraph Company, 
and Central & South American Telegraph Company. retiring di- 
rectors were re-elected. 

There has been listed on the Philadelphia Stock Exchange 
$707,900 additional preferred and $221,300 additional common 
stock of the National Gas, Electric Light & Power Company. 

The Lynchburg Traction & Light Company of Virginia, a sub- 
sidiary of the American Railways Company, has filed a mortgage 
to secure an issue of $1,750.000 twenty-year five per cent bonds. 
The proceeds will be utilized to retire outstanding bonds and for 
improvements and extensions. 

An advance offering of the new $30,000,000 Chicago Elevated 
Railways three-year fiveper-cent notes is being made at ninety- 
eight and one-half and interest, to yield better than five and one- 
half per cent. The notes will be secured by $25,000,000 new 
first mortgage thirty-year five-per-cent bonds of the Northwestern 
Elevated Railroad and by stocks of various properties acquired 
under the plan at a total cost of over $21,000,000. This issue was 
recently purchased by the National City Bank of New York. 


DIVIDENDS. 
Cincinnati Gas & Electric Company, quarterly dividend of one 


per cent, payable July 1. 
Cincinnati Street Railway Company, quarterly dividend of one 


and one-half per cent, payable July 1. 
Cumberland Telephone & Telegraph Company, quarterly div- 
idend of two per cent, payable July 1. 
Interborough Rapid Transit Company, quarterly dividend of 
two and a quarter per cent. payable July 1. 
Manila Electric Railroad & Lighting Company, quarterly div- 
idend of one and a quarter per cent, payable July 1. 
National Gas. Electric Light & Power Company, 
terly dividend of one and one-half per cent on preferred stock. pas 
able July 1 to stock of record June 14. 


regular quar- 
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New York Edison Company, quarterly dividend of one and one- 
half per cent, payable June 14. 

St. Joseph Railway, Light, Heat & Power Company, regular 
quarterly dividend of one and one-quarter per cent on the preferred 
stock, payable July 1 to stock of record June 15. 

Texas Traction Company, quarterly preferred dividend of one 
and one-half per cent, payable July 15. 

Twin City Rapid Transit Company, common quarterly dividend 
of one and one-half per cent, and preferred of one and three- 
quarters per cent, both payable July 1. 

United Traction & Electric Company, regular quarterly div- 
ident of one and one-quarter on its capital stock, payable July 1, 
1911. 
Union Traction Company (Philadelphia), semi-annual dividend 
of three per cent, payable July 1. 

Virginia Railway & Power Company, regular semiannual div- 
idend of two and one-half per cent on the preferred stock, pay- 
able July 10 to stock of record June 30. 


CLOSING BID PRICES FOR ELECTRICAL SECURITIES ON THE LEADING EX- 
CHANGES AS COMPARED WITH THE PREVIOUS WEEK. 


NEW YORK. 

June 12. June 5. 
Allis-Chalmers COMMON ....es.ssseesesoressssoreceeseseeeere 8% 9% 
Allis-Chalmers preferred .........sseeesesceoceesoseseeseceree 32 32 
Amalgamated Copper ....e.sesssssseseesessesereserresereeeee 6814 67 
American Tel. & Cable......s.essssessessesececsereececereeer *80% 80% 
American Tel. & Tel........eessesssseeseoereorereeese> veee e152 149% 
Brooklyn Rapid Transit ......s..sseesseesesssseeseseeeeeeses 81% 80% 
General Electric .....essssossersescesessesecsoesceseneeoeee. 163% 163% 
Interurban-Metropolitan COMMOMN.........seseeecerseeererces 19% 9 
Interborough-Metropolitan preferred ......sesssesecseseseeee 52% 52% 
Kings County Ellectric........--sessseeece sens anse cess cesses 129 129 
Mackay Companies (Postal Telegraph and Cables) common. 91 89% 
Mackay Companies (Postal Telegraph and Cables) preferred 74% 75% 
Manhattan Elevated .........essesseseeceseecsosossessee> «5x89 ` 137 
Metropolitan Street Railway ........essessesereseseserereee> #18 e18 
New York & New Jersey Telephone.........eseseeseeesereree 103 103 
Pacific Tel. & Tel. .cccecevccsccccccnccescesecersersccccnees 51 50% 
U. S. Steel COMMON ...... cece e cece eee e ener tener reeset eee 11% 78% 
U. S. Steel preferred ...... cece cere cee cc cece ersetereescers 118% 119 
Western Union ......cesessesesesoeseeoesesenceecseceeeeeet? 82% 81% 
Westinghouse COMMON .....essseseesesroessereereereseeeeree. 76% 5 
Westinghouse preferred ......sssesreesreessereerreeeteeee" ..110 113 

*Last price quoted. 
BOSTON 

June 12. June 5. 
American Tel. & Tel..c.cecceccesscccecscesceseesrsrccseecee 152 149% 
Edison Elec. Mluminating .....--ssssesseeserereesseseeree> 286 286 
General Electric ...sses.sserseeseereoeeesoeereceesereerereee. etd 164 
Massachusetts Electric COMMOMN....---------ssccereeeeseree® 23 23% 
Massachusetts Electric preferred (ex-dividend)..... Ae aesae 90 92% 
New England Telephone.........esseseesereesesereereserter" 1503 146% 
Western Tel. & Tel. COMMON. .....--se reece erect eter rreeerces 19 19% 
Western Tel. & Tel. preferred ....---seesersecerereeeccerces 95 ur 94 

PHILADELPHIA. = 8 

June 12. June 5. 
American Railways ......ssseseeecesesseeeeseepereereeeeete 4 
Electric Company of AMerica...s....sesreeeessesereeeesereet. 11% 12 
Electric Storage Battery COMMOMN.....-..-seereeeerereererees 55 54% 
Electric Storage Battery preferred.......ssreseecereerereree? 55 54% 
Philadelphia Electric ........seresreseeresrerereseeererereet? 17 16% 
Philadelphia Rapid Transit ......-sesesereresseessereeeseeet" 20 18 
Philadelphia Traction .....-.--sceerereerteseseererscerr ress 8 ` 82% 
Union Traction .....ccescccseececsererscertereerseeteer essere 49% 46 

CHICAGO. 

J une fs J Be 5. 
Chicago Railways, Series lL... .ceeceececes gc shee deed Ware aie ee ate 
Chicago Railways, Series yn Peer re ree 21% 21% 
Chicago SUBWAY ...ccee cece eres essere re esertestsessescr esses E 4 
Chicago Telephone .......sreeseserererereereerrerrererrrere? 122 7 123 
Commonwealth Edison ...-++-+: eT rrr se re ere 128 12846 
Metropolitan Elevated COMMON ...--+.eeeeeeersrtre ets e terete 24% 27 
Metropolitan Elevated preferred ....essesesesoseseseresrere. 71 7214 


PERSONAL MENTION. 


M. J. KEHOE, for six years general manager of light and 
power for the Ft. Wayne & Northern Indiana Traction, Company, 
has resigned, to go into other business. His sucessor has not been 
named. 

GEORGE R. FULLER, president of the Rochester Telephone 
Company of Rochester, N. Y., has been elected vice-president of 
the Rochester, Syracuse & Utica Telephone Company which was 
recently reorganized. ; 

R. A. CARLE. erecting engineer of the Westinghouse Electric & 
Manufacturing Company in the Baltimore district, has accepted a 
position with the Capital Traction Company, of Washington, D. C. 
He will be concerned with the construction of a new central station 
there. 

O. B. COLDWELL, electrical engineer of the Portland Railway, 
Light & Power Company, Portland, Ore., has been elected first vice- 
president of the Oregon Society of Engineers. This society was 
recently organized in Portland, and had a charter membership 
of 160. 

7 A. KEMMISH has resigned as electrical engineer of the Lin- 
coln (Neb.) Traction Company, to become general manager of the 
municipal electric lighting and pumping station at Alliance, Neb. 
Mr. Kemmish has been with the Lincoln Traction Company for the 
past seven years. 

ALLAN V. GARRATT, chief engineer of the Lombard Gover- 
nor Company, of Ashland. Mass., was a conspicuous attendant at 
the National Electric Lizht Association convention at New York. 
Mr. Garratt was the first paid secretary of the National Electric 
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Light Association, opening the first permanent office of the asso 
ciation at 39 Cortlandt Street, New York City, about 1887. 


VLADIMIR KARAPETOFTF, professor of electrical engineering 
in Cornell University, delivered an address before the local chap- 
ter of the Society of Sigma Xi at Worcester Polytechnic Institute 
on June 6. This was the fourth annual meeting of the chapter and 
was held in connection with the commencement exercises. The 
title of the address, to which the public was invited, was “Engineer. 
ing Calculations of Electrostatic and Electro-magnetic Circuits.” 


HENRY W. CHASE, of Cincinnati, O., has been chosen head 
of the new-business department of the Binghamton Light, Heat & 
Power Company. Mr. Chase was early attracted by the possibilities 
of the lighting business and became a workman for the Bingham- 
ton Gas Company and later accepting a position in Cincinnati. For 
some time he was in charge of the sales department of the Union 
Gas & Electric Company of Cincinnati. Mr. Chase has been widely 
quoted on account of technical articles which he has written, and 
his name is well known in electrical circles. 


JAMES B. OLSON, general sales manager of the Habirshaw 
Wire Company, who took a very active part in the entertainment 
and proceedings of the National Electric Light Association con- 
vention, is a friend of Cartoonist Long, of the New York Daily 
World. Mr. Long visited the convention and was introduced to a 
number of the officials by Mr. Olson, and afterwards presented & 
very amusing and interesting half-page cartoon of several of the 
officers, and others, in the Evening World. Mr. Olson, W. W. Free- 
man, Arthur Williams, T. C. Martin, F. M. Tait, Dudley Farrand 
and others were the artistic subjects. 


OBITUARY. 


E. J. CLAPP, former assistant general manager of the Inter- 
State Independent Telephone & Telegraph Company with headquar- 
ters in Aurora, Ill., died suddenly June 2 at Newton, ni. Mr. Clapp 
was for many years in Aurora with the telephone company but in 
1906 went to Newton where he bought the telephone exchange. He 
sold this a year ago and returned to his old home at Warren, O. His 
death occurred on a business trip to Newton. 


WILLIAM RICHARD BRIXEY died at Milford, Conn., June 
9, 1911. The interment was at Seymour, Conn. Mr. Brixey was 
a well known manufacturer in that state, with business head- 
quarters in New York City. He was born in Southampton, Hamp- 
shire County, England, May 11, 1851. He became a citizen of the 
United States in 1879. Mr. Day, a pioneer in the rubber 
industry in this country and the inventor of Kerite, was his 
brother-in-law and early associated Mr. Brixey with him in the man- 
ufacture of Kerite insulated wires and cables. In 1879 Mr. Brixey 
married Nancy DeWolfe of Seymour. In 1908 Mr. Brixey incor- 
porated his business under the name of the Kerite Insulated Wire 
and Cable Company. He leaves three sons. He was for many 
years captain in the Old Guard of New York City, and was a thirty- 
second degree Mason. He was also a member of the American 
Institute of Electrical Engineers. 


NEW PUBLICATIONS. 


MAGNETIC PROPERTIES OF HEUSLER ALLOYS.—A bulle 
tin under this title by Edward B. Stephenson has just been issued 
as Bulletin No. 47 of the engineering experiment station of the 
University of Illinois. This bulletin is a contribution of data on 
the subject of magnetic alloys, and describes fully the methods 
of magnetic testing, thermal analysis aud photo-micrography used 
in the work. 


REPORT OF MASSACHUSETTS COMMISSION.—The twenty- 
sixth anuual report of the Board of Gas and Electric Light Com- 
missioners of the Commonwealth of Massachusetts has been jssued. 
It covers the calendar year 1910, with tables from the annual re 
turns for the year ending June 30, 1910. It includes the rates, 
dividends and taxes of the electric lighting companies, the legisla: 
tion recommended, meters tested, etc. ; 


THE ARC LIGHT AND X-RAY TUBES.—An experimental lec- 
ture by Hermann T. Simon, professor of applied electricity at Got 
tingen, on the arc light has been published in pamphlet form 
by the firm of S. Hirzel, in Leipsig, Germany. It forms a very in 
structive pamphlet, containing many curves and other illustrations. 
including a reproduction of a typical arc in colors. The same firm 
has also published a pamphlet by Alfred Wertheimer on current 
and voltage curves in Roentgen-ray tubes. It gives the operating 
characteristics under different conditions of discharge. The price 
of each pamphlet is two marks. 


THE SPONTANEOUS COMBUSTION OF COAL WITH SPE- 
CIAL REFERENCE TO BITUMINOUS COALS OF THE ILLINOIS 
TYPE.—This publication has just been issued as Bulletin No. 46 
of the engineering experiment station of the University of Illinois. 
The bulletin describes a series of experiments directed toward 
the determination of the fundamental causes underlying the spon: 
taneous combustion of coal. These causes may be summarized as 
follows: (1) external sources of heat, such as contact with steam 
pipes, hot walls, and the impact of large masses in the process 0 
unloading, height of the piles, ete.; (2) fineness of division, (3) 


moisture; (4) activity of oxidizable compounds, such 48 iron 
pyrites. 
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PROPOSALS. 


POCOHANTUS, IOWA.—Geo. Schnieders, city clerk, will re- 
ceive bids up to June 27 for installation of a complete electric light 
plant. The Oscar Claussen Engineering Company, of St. Paul, will 

C. 


act as consulting engineer. 

POST OFFICE, CORDELE, GA.—The office of the Supervising 
Architect will receive sealed bids until July 15 for the construction 
complete (including plumbing, gas piping, heating apparatus, elec- 
tric conduits and wiring and lighting fixtures) of the United States 
Post Office at Cordele, Ga., in accordance with drawings and 
specification, copies of which may be obtained from the custodian 
of site at Cordele, or at the Supervising Architect’s office. 

POST OFFICE, SUFFOLK, VA.—The office of the Supervising 
Architect, Washington, D. C., will receive sealed bids until June 28 
for tne construction, complete, including plumbing, gas piping, 
heating apparatus, electric conduits and wiring and lighting fixtures 
of the United States post office at Suffolk, Va., in accordance with 
drawings and specifications, copies of which may be obtained from 
the custodian of site at Suffolk, or at the Supervising Architect’s 


office. 
POST OFFICE, WINCHESTER, KY.—The office of the Super- 
vising Architect, Washington, D. C., will receive sealed bids until 
July 15 for the construction, complete (including plumbing, gas 
piping, heating apparatus, electric conduits and wiring and lighting 
fixtures) of the United States Post Office at Winchester, Ky., in 
accordance with drawings and specification, copies of which may 
be obtained from the custodian of site at Winchester, Ky., or at the 


Supervising Architect's office. 


NEW INCORPORATIONS. 


SCOTTS BLUFF, NEB.—The C. & R. Electric Company has 


been chartered with a capital stock of $25,000. 
+ MILWAUKEE; WIS.-The American Electric Company has 
been incorporated with a capital stock of $6,000. 

KANSAS CITY, MO.—The Electric Machinery & Wiring Com- 
pany has recently incorporated with a captal of $9,000. The in- 
corporators are T. B. Stuszer, John H. Shaw and Theodore Remley, 
all of Kansas City. e 

CLEVELAND, O.—The Cleveland Electric & Manufacturing 
Company has been incorporated with a capital stock of $25,000 by 
Auolph F. Klein, August H. Bender, Ben Taulb, Alonzo Manhard 
and S. J. Schwenger. 

LOUISVILLE, TENN.—The Multiple Sign Company has incor- 
porated wit a capital of $10,000 to manufacture changeable electric 
signs. The incorporators are A. C. Bowen, John C. Hughes, George 
T. Wood, William C. Kentrick and J. J. Roberts. 


INDUSTRIAL ITEMS. 

THE METROPOLITAN ELECTRICAL SUPPLY COMPANY. 
Chicago, Ill., is advertising the Millar electric toaster by means of 
a recently distributed circular. 

THE SUNRAY ELECTRIC LAMP MANUFACTURING COM- 
PAY, New York, N. Y., announce its removel from No. 109 West 
orty-second Street to. 311 West Fifty-ninth Street. 

THE TRUMBULL ELECTRIC MANUFACTURING COMPANY, 
Plainville, Conn., describes in the June issue of “Trumbull Cheer” 
its boxes and cabinets together with other specialties. 

THE MANHATTAN ELECTRICAL SUPPLY COMPANY, Chi- 
cago, Ill, recently issued pamphlets on electrically heating ap- 
pliance and also on ignition apparatus and accessories. 

PAGE & HILL COMPANY, dealers in cedar posts and poles, 
Minneapolis, Minn.,, has installed an electric lighting system at its 
Minnesota Transfer yard, in order to permit of night work. 

THE WESTERN ELECTRIC COMPANY, New York, 
N. Y., has prepared a bulletin dealing with railroad telephone and 
selective apparatus. Parts are listed and illustrated and prices 
are given throughout. 

THE EMERSON ELECTRIC MANUFACTURING COMPANY, 
St. Louis, Mo., describes the “Minimax” garage pump in the June 
issue of The Emerson Monthly. Among other things an exhaust fan 
for moving-picture theaters is illustrated and described. 

THE LORD MANUFACTURING COMPANY, New York, N. Y., 
announces that owing to the great growth of its business and the 
increasing number of American and foreign shipments, it has been 
compelled to install additional machinery. 

THE DETROIT FUSE & MANUFACTURING COMPANY, 
Detroit, Mich., is distributing Bulletin No. 21 on “Detroit” switches 
and Bulletin No. 22 on “Arkless” fuses. These bulletins give com: 
plete prices and information on these lines. 

ALLEGEMEINE ELEKTRICITATS-GESELLSCHAFT, Berlin, 
Germany, has published a pamphlet describing mercury rectifiers 
for use with moving-picture machines. The relative costs of differ- 
ent sources of current for this purpose are given. 

THE FORT WAYNE ELECTRIC WORKS, Ft. Wayne, Ind., 
has announced its affiliation with the General Electric Company, 
of Schenectady, N. Y. Business will in the future be conducted un- 
der the name “Fort Wayne Electric Works of General Electric 


Company.” 
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THE H. W. JOHNS- MANVILLE COMPANY, New York, N. Y., 
is marketing a product known as Solderall which is put up in a col- 
lapsible tube and can easily be applied to a joint to be soldered. 
Its convenience, cleanliness and economy have made it popular with 


electricians. 

THE EASTERN ELECTRIC LAMP COMPANY has, owing to 
an increase of business, found it necesssary to move its executive 
offices to the Oliver building at 141 Milk Street, Boston, Mass. The 
new quarters are more commodious than those formerly occupied 


by the company. 

THE LOMBARD GOVERNOR COMPANY, Ashland, Mass., 
announces a reduction in the price of its medium-sized hydraulic 
governors, due to the decision of the company to manufacture the 
types F, M, P and O in large quantities. This adoption of the lower 
price went into effect March 1. 

THE CROWN ELECTRICAL MANUFACTURING COMPANY 
of St. Charles, Ill., will open a branch in the Burton Building, Broad- 
way, Aurora, Ill, with Charles E. Wallace as manager. This will 
be a show room for fixtures and all sorts of electric light and other 
electrical supplies. Contracting work also will be done. 

H. C. BOWLUS MANUFACTURING COMPANY, Springfield, 
O., distributed foiders recently, advertising the Bowlus chain-drive 
boring machine for electricians. The folder calls attention to the 
complete line of electrician’s boring tools carried by the company, 
showing illustrations of some of these tools in operation. 
PAWLING & HARNISCHFEGER COMPANY, Milwaukee, Wis., 
describes its plant and equipment quite fully in a recently pub- 
lished bulletin. Illustrations of the machine shops, foundries and 

yards, together with a number of cranes manufactured at the works, 
are shown, and a considerable amount of descriptive matter is 
included. 

UNITED STATES ELECTRIC COMPANY, New York, N. Y., 
recently distributed bulletin No. 702 on the subject of “Absolute 
Safety by Selective Signaling.” The growth of the practice of 
signaling is taken up and its application to interurban roads dealt 
with. The latest type of signals are illustrated and shown by 
diagrams. 

THE SANGAMO ELECTRIC COMPANY, Springfield, Ill., makes 
the announcement that through a license agreement with the West- 
inghouse Electric & Manufacturing Company it has been permitted 
to make and sell induction meters, utilizing the Shallenberger 
method of compensation for inductive load, as covered by patents 
of January 1, 1895, and October 22, 1895. 

THE DUPLEX METALS COMPANY, Chester, Pa., advertises its 
four grades of copper-clad steel wire in a recent folder. These 
are the forty-seven per cent grade with a conductivity of forty-four 
to fifty per cent; the forty per cent grade with a conductivity of 
thirty-five to forty-five per cent, and the thirty per cent grade with 
a conductivity of twenty-five to thirty-five per cent. 

THE AMERICAN SHIP WINDLASS COMPANY, Providence, 
R. 1., announces that it has sold an aggregate of 22,700 horsepower 
of Taylor stokers. Those ordering the stokers were Havana Elec- 
tric Railway Company, Dayton Citizens Electric Light Company, 
New York, New Haven & Hartford Railroad. Company (Cos-Cob 
station), Northern Ohio Traction Company and the Philadelphia 
Electric Company. 

THE CROCKER-WHEELER COMPANY, Ampere, N. J., analyses 
in a recently issued folder the underlying principles of transformer 
design. Especial attention is called to the fact that it is necessary 
in transformer design to secure some qualifications stronger than a 
mere guarantee of long life. A reduction of the energy wasted 
amounts to a replacement of loss with net profits. The exact causes 
of these losses are outlined in the publication. | 

THE STONE & WEBSTER ENGINEERING CORPORATION, 
Boston, Mass., has incorporated into a bulletin a number of illus- 
trations of two large reinforced concrete buildings which were de- 
signed and erected for the General Electric Company. Both of 
these buildings were constructed in record time, building No. 46, 
the most recent, being started on August 2 and completed Septem- 
ber 24. The frame with floors comprised 6,100 yards. 

THE BRILLIANT ELECTRIC COMPANY, Electric Building, 
Cleveland, O., is distributing a twelve-page price list of vest-pocket 
size, covering the principal types of Brilliant incandescent lamps, 
including the new drawn-wire “Mazda.” A commendable feature of 
the booklet jis its stiff cover, which is calculated to preserve the 
contents until the owner has thoroughly familiarized himself there- 
with, or until such time as a later edition may be issued. 

THE WILLARD STORAGE BATTERY COMPANY, Cleveland, 
O., recently distributed bulletin No. 39 on the subject of “Elba 
Electric Lighting Batteries for Automobiles.” With the installation 
of reliable batteries and electric headlights the pleasure of driving 
at night is materially increased. In the bulletin a full explana- 
tion of the construction of the Elba lighting batteries is given, 
several illustrations serving to make the descriptive matter clear. 


A table of capacity is included. 

THE CENTRAL STATION HEATING & CONSTRUCTION 
COMPANY, 714 Ellicott Square, Buffalo, N. Y., has been incorpor- 
ated in the state of New York to carry on a construction and en- 
gineering business, specializing particularly in central-station heat- 
ing plants. J. A. Bendure, well known as a consulting engineer, 
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and E. M. Bendure, public-utilily expert, are president and secretary 
respectively. W. G. Dargan and G. L. Corliss, also prominent in 
the industry, constitute the other members of the staff. 

THE ELECTRIC CONTROLLER & MANUFACTURING COM- 
PANY, Cleveland, O., has moved its Chicago headquarters, which 
were formerly in the Merchants’ Loan Trust Building, to 1417 Mo- 
nadnock Block. The business in the Chicago territory, under the 
direction of William M. Connelly, district manager, will hereafter 
be carried on from this office. Coincident with this is the announce- 
ment that T. H. Pither, formerly with the Western, Electric Com- 
pany, has beer added to the sales force of the company. 

THE ELECTRIC STORAGE BATTERY COMPANY, Phladel- 
phia, Pa., announces the opening of a new store room at Atlanta, 
Ga. The development of the electric-vehicle business in the South, 
and the constantly increasing shipments of “Exide” batteries to that 
section have necessitated this addition to the company’s equipment 
of store rooms and depots. A supply of “Exide” materia] will now 
be kept in stock at Atlanta for the purpose of promptly supplying 
the requirements of agents and owners of electrics in that terri- 
tory. 

THE CUTLER-HAMMER MANUFACTURING COMPANY, Mil- 
waukee, Wis., distributed at the National Electric Light Associa- 
tion Convention, recently held in New York, a booklet on Cutler- 
Hammer control in New York. A number of New York’s largest 
buildings which are equipped with Cutler-Hammer control are illus- 
trated. A statement is made in the booklet that a list of office 
buildings. in which Cutler-Hammer control is used would be equiva- 
lent to a building directory of New York City. A map of New York 
City for the convenience of delegates attending the convention 
was inserted in the booklet. 

THE AMERICAN DISTRICT STEAM COMPANY, North Tono- 
wanda, N. Y., calls attention in a pamphlet entitled “Central Sta- 
tion Heating,” to the work which is being done in combining the 
operation of an electric light and power plant in the central station 
System of underground mains for the distribution of exhaust steam 
for heating purposes, The pamphlet is attractively prepared and 
contains a number of photographs of buildings in progressive cities 
in the United States which are heated with systems installed by 
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the American District Steam Company. There are also illustrated 
points of mechanical interest and construction. 


DATES AHEAD. 


National Electrical Contractors’ Association. 
N. Y., June 19. 

Michigan Electric Association. Annual convention, on board 
Steamer Minnesota, leaving Grand Haven, Mich., June 19, returning 
to St. Joseph, Mich., June 22. 

National Gas and Gasoline Engine Trades Association. Con- 
vention, Detroit, Mich., June 19-23. 

Mississippi Electric Association. Annual convention, Gulfport, 
Miss., June 20-21. 

Mississippi Electric Association. 
Miss., June 20-22. 

Canadian Electrical Association. Annual convention. Niagara 
Falls, Ont., June 21-23. 

. American Institute of Chemical Engineers. Semi-annual meet- 
ing, Chicago, Ill., June 21 to 24. 

Society for the Promotion of Engineering Education. Annual 
meeting, Pittsburg, Pa., June 26, 27 and 28. 

American Institute of Electrical Engineers. 
tion, Chicago, Ill., June 26-30. 

Association of Railway Telegraph Superintendents. 
meeting, Boston, Mass., June 26-30. 

American Chemical Society. 
Ind., June 28-30. 

American Society for Testing Materials. Annual meeting, At- 
lantic City, N. J., June 27 to July 1. 

National Electrical Contractors’ Association. 
N. Y., July 19. 

Ohio Electric Light Association. 
Point, O., July 25-28. 

International Association of Municipal Electricians. Annual 
convention, St. Paul, Minn., September 12-15. 

American Electric Railway Association. 
Atlantic City, N. J., October 9-13. 

Association of Railway Electrical Engineers. Annual conven- 
tion, LaSalle Hotel, Chicago, November 6-10. 


Niagara Falls, 


Annual meeting, Gulfport, 


Annual conven- 
Annual 


Annual meeting, Indianapolis, 


Niagara Falls, 


Annual convention, Cedar 


Annual convention, 


RECORD OF ELECTRICAL PATENTS. 


Issued (United States Patent Office) June 6, t911. 


994,109. ELECTRICALLY-OPERATED SIFTER. John F. Beck 
' and William Lindsay, Chicago, 11l., assignors to L. Wolff Manu- 
facturing Co., Chicago, Il. Filed Aug. 28, 1907. An electric 
motor with vertical shaft is arranged at one side of a sieve and 
operates the lacter through an electric vibrator. 


994,114. MECHANICAL MOVEMENT. Tonjes August Carl Both, 
New York, N. Y., assignor to Ida S. Rosenheim, New York, N. 
Y. Original application filed July 2, 1910. Divided and this 
application filled Oct. 11, 1910. Relates to a driving mechan- 
ism for turning the key of a lamp socket on and off. 


994,125. RAILWAY-SIGNAL. John P. Coleman, New York, N. Y., 
assignor to Union Switch & Signal Co., Swissvale, Pa. Filed 
May 2, 1910. An electromagnet is arranged to connect a sema- 
phore signal with a driving motor. 


994,145 and 994,146. AUTOMATIC ELECTRIC-LIGHTING SYS- 
TEM. John W. Frees and Louis Winter, Reading, Pa. Filed 
May 2, 1910. Includes an internal-combustion engine driving 
a generator, a storage battery and electromagnetic means for 
starting the engine when the battery voltage reaches a definite 
low point or when the current gets above a certain value and 
for stopping the engine when the battery voltage reaches a 
definite high point. 

994,159. MOTOR-CONTROLLER. Clark T. Henderson, Milwaukee, 
Wis., assignor to Cutler-Hammer Manufacturing Co., Milwau- 
Kee, Wis. Filed Oct. 17, 1908. A regenerative controller for 
a series motor has a relay for connecting the field for separate 
excitation and for disconnecting it when the armature begins 
to generate current. 

994.170. AUTOMATIC CIRCUIT-CLOSER. Leander A. Laplant, 
Plattsburg, N. Y, Filed April 8, 1910. Includes oppositely act- 
ing toggle links and an electromagnet for actuating one set to 
close the switch and the other to open it. 

994,188. ELECTRIC HEATING UNIT. Edward J. Ovington, Los 
Angeles, Cal., assiznor to Electric Device Co. Filed Jan. 
25.1909. An immersion heater comprises a conical metal shell, 
interior insulation for the shell, a conical resistance core tight- 
ly pressed into the shell and a cap tightly pressed against the 
core, the end of the shell being spun over the cap to hold the 
core in place. 

9914.203. BERTH-LAMP. Max M. Schneider, Chicago, IM., assignor 
to Pullman Co.. Chicago, HI. Filed Nov. 14, 1910. Is provided 
with a reflector secured to the rear side of a front plate. The 
latter supports an incandescent-lamp socket and has a cover 
partly closing the opening in the plates, 


994,205. ELECTRIC INCUBATOR. Edwin H. Schorer, Columbia, 
Mo. Filed Sept. 13, 1909. An electric radiator in a chamber 
is controlled by thermally separable contacts. 


994,212. UNIFORM-MOVEMENT DEVICE. August Sundh, Yon- 
kers, N. Y., assignor to Otis Elevator Co., Jersey City. N. J. 
Filed Oct. 2, 1907. An elevator controller is moved vertically 
over its contacts with uniform speed by the plunger of a 


solenoid which is retarded more and more as it enters the 
coil. 


994,217. ELECTRIC FURNACE. John Thomson, New York, N. 
Y., assignor to Imbert Process Co., New York, N. Y. Filed 
Sept. 1, 1909. Has an incased resistor which is adapted to be 
immersed in a molten bath the resistor being formed of a num- 
ber of interlocking members. 


994,218. ELECTRIC SIGNALING APPARATUS. Samuel P. 
Thrasher, Hartford, Conn. Filed June 3, 1909. A system for 
signaling from the pilot house to the engine room of a ship 
includes a duplicate receiver and transmitter in each with a 
full set of electric lamp signals and corresponding jacks. The 
engine-room equipment also has an electric bell which rings 
till the engineer signals back that he understood the signal. 

994,228. ELECTRIC-LIGHT-BULB SHADE. Benjamin Robertson 
Williams, English, Ark. Filed March 14, 1911. An incandes- 
cent lamp is surrounded by two oval-shaped shades each hav- 
ing an opening in its side and the outer shade being rotatable 
to bring the opening in line. 

994,251. COMBINED FUSE-BOX AND SWITCH FOR ELECTRIC 
CIRCUITS, Paul Druseidt, Remscheid, Germany. Filed Sept. 
7, 1910. Includes a cartridge fuse mounted adjacent the spin- 
dle of a rotary switch, both being inclosed. 

994,259. HAIR-DRIER. Gabriel M. Kazanjian, Chicago, IIL. A 
signor to Eldridge I. Messer, Chicago, Hl. Filed Nov. 20, 1908. 
Mounted in a casing is a hand-operated rotary fan forcing air 
through a spout containing an electric heater. 

994,261. ARC-LAMP. Max Korting, Leutzsch, near Leipzig. ae 
many, assignor to Korting & Mathiesen Aktiengesellscha 
Leutzsch, near Leipzig, Germany. Filed Jan. 26, 1911. A : 
rect-current flaming-are lamp has rough depositing cise 
forming a cylinder around the upper (positive) electrode an 
charged positively on one wall and negatively on the one 

994.288. IGNITION SYSTEM FOR GAS-ENGINE DYNAMO SETS. 
Egmont Max Tormin, Newton Center, Mass., assignor to Holtzer 
Cabot Electric Co.. Brookline, Mass. Filed March 29, 1910. 
The spark-producing apparatus comprises a spark plug, a timer. 
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a shaft driven by the engine for driving the timer, a protective 
resistance connected in the circuit between the spark plug and 
timer, and a member inclosing the resistance and serving as 
a coupling between the timer and shaft. 

994,291, 994,292 and 994,293. PORTABLE-ELECTRIC-LIGHT FIX- 
TURE, Leroy A. Williamson, Boston, Mass., assignor to L. A. 
Williamson Co., New York, N. Y. Filed Oct. 13, 110. These 
three patents cover various forms of a casing in which, or upon 
which, lamp cord is wound, one end of the cord having an at- 
tachment plug and the other being connected to a lamp socket 
that can be disposed in the center of the casing. 

994,294. OZONE-GENERATOR. Eugene P. Woillard, Los Angeles, 
Cal. Filed Oct. 17, 1910. A terminal plate comprises a base 
of an electrical conductor, and a facing of porcelain enamel 
for the base bonded thereto and completely covering the same. 


994,300. ELECTRICAL VIBRATOR. Herman I. Blattle and Paul 
Newman, Providence, R. I. Filed Oct. 3, 1910. Comprises a 
metal shell inclosing the actuating mechanism, and provided 
with an aperture, a vibrator operating through the shell aper- 
ture, a magnet for actuating the vibrator and including a sec- 
ondary winding, connections including the vibrator for applying 
secondary current to the skin, and controlling means carried 
on the casing for varying the length of the secondary winding 
to vary the intensity of the current applied to the skin. 


994,302. TELEPHONE SYSTEM. Henry P. Clausen, Chicago, lil., 
* assignor to Stromberg-Carlson Telephone Manufacturing Co., 


954,203.—BERTH LAMP. 


Rochester, N. Y. Filed April 26, 1901. Relates to means for 
connecting ordinary physical telephone iines to phantom lines, 
a set of repeating coils being connected in the latter case. 


994,303. ARMATURE. Stanley A. Duvall, San Francisco, Cal., 
assignor to John S. Nash, Chicago, Ill. Filed March 14, 1910. 
Cylindrically shaped pole pieces are secured to a central core 
and the winding is placed around the latter, after which the 
pole tips are joined by non-magnetic bridges. 


994,304. MAGNETO. Stanley A. Duvall, Los Angeles, Cal., as- 
signor to John S. Nash, Chicago, Ill. Filed April 27, 1910. Has 
a field distributer with an opening arranged to be covered by 


a closure. 
994,329. PHOTOMETER. Daniel McFarlan Moore, Newark, N. J., 
= assignor to Moore Electrical Co., New York, N. Y. Filed April 
7, 1906. A portable photometer box, one end of which is pro- 
vided with a transverse opening extending across from side 
to side and adapted to receive and fit around a section of elec- 


tric light tube, 

994,345. CURRENT-CONTROLLING APPARATUS. August Sundh, 
Yonkers, N. Y., assignor to Otis Elevator Co., Jersey City, N. J. 
Filed June 12, 1905. An automatic starter for an elevator 
motor is operated by a series and a shunt electromagnet for 
gradually short-circuiting the starting resistance. 

994,355. RESISTANCE UNIT AND METHOD OF MAKING THE 

SAME. Charles Wirt, Philadelphia, Pa., assignor, to Wirt Elec- 
tric Specialty Co. Filed June 27, 1906. Has a helical resist- 
ance coil, a skeleton frame of insulating material upon which 
the coil is wound, and a body of molded plastic insulating ma- 
terial in which the coil and its frame are imbedded. 

994,361. METHOD OF PROPAGATING TELEPHONIC CURRENTS. 
Charles G. Ashley, Chicago, Ill. Filed July 24, 1909. A means 
for intensifying telephone currents includes a generator with a 
field energized by ibe pressure of the line to be strengthened 
and an inductor affected thereby and connected in series with 
the line. 

994,371. INDIVIDUAL SELECTIVE LOCK-OUT DEVICE FOR 


PARTY-LINE. TELEPHONE SYSTEMS. William M. Bruce, 
Jr., Springfield, Ohio, assignor to American Automatic Tele- 
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994,261.—FLAMING-ARC LAMP. 
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phone Co., Rochester, N. Y. Filed Sept. 1, 1904. Includes a. 
vertically-moving cylindrical step-up rod having circumferential 
notches, a step-up magnet and pawl pivoted to the armature 
of the magnet to engage the notches, a telephone circuit nor- 
mally closed to line by means controlled by the rod, a selector 
magnet and a circuit taerefor including an adjustable circuit 
closer, and circular contact element on ahe step-up rod to en- 


gage the circuit closer to close the circuit of the selector mag- 
net and means for successively energizing the step-up magnet. 


994,375. AUTOMATIC CIRCUIT-CLOSING DEVICE. Walter A. Col- 
lins, Mount Vernon, N. Y. Filed June 11, 1909. A pair of fu- 
sible plugs hold a contact member which is adapted to close 
an alarm circuit on the fusing of the plugs. 

994,381. ALTERNATING-CURRENT MOTOR. Valere Alfred Fynn, 
London, England. Filed Nov. 19, 1909. A rotor provided with 
a commuted winding and a squirrel-cage winding, a bridge of 
magnetic material separating the windings, and means for 
permitting a current to flow around at least part of the bridge. 


994,382. ALTERNATING-CURRENT MOTOR. Valere Alfred Fynn, 
London, England. Filed Nov. 29, 1909. combined with a stator 
provided with a distributed inuucing winding connected to the 
mains, is a rotor with means for closing the rotor winding 
along at least two axes and means for changing the point of 
connection of only one of the mains to the distributed stator 
Winding without changing its number of active turns. 


994,405. ELECTRICAL ARRANGEMENT FOR PROTECTING 


994,382.—ALTERNATING-CURRENT MOTOR. 


SHIPS’ BOTTOMS FROM BARNACLES OR AQUATIC LIFE 
AND SUCH LIKE. John Evans James, Bolton, England. Filed 
May 3, 1910. The secondary windings of induction coils are 
connected to discharge points in the sides of the ship but in- 
sulated therefrom at one terminal. 

994,425. METHOD OF ANCHORING FILAMENTS. Hermann Re- 
mane, Berlin, Germany. assignor to General Electric Co. Filed 
June 27, 1906. A movable open guide piece is placed at tho. 
side of the filament, the filament then being passed through. 
the guide piece, and the guide turned so that it stands trans- 
versely to the filament. 

994,426. RECEIVER FOR WIRELESS TELEGRAPHY. Ragnar. 
Hakan Rendahl, Berlin, Germany, assignor to Gesellschaft fiir: 
Drathlose Telegraphie. Berlin, Germany. Filed Nov. 1, 1906. 
Comprises an oscillating circuit, containing a _ self-induction 
coil, an aperiodic circuit branched off from the self induction 
coil, a detector responding to current intensities, a condenser 
included in the aperiodic circuit and an indicator parallel to- 


the condenser, 

994,427. ELECTRIC ARC LAMP. Oscar A. Ross, Chicago, Ill., assignor: 
to Albert H. Meads, Chicago, Ill. Filed Feb. 9, 1903. The lamp. 
is inclosed in a glass cover supported by a hinged ring. The- 
hinge is attached to the Stationary part of the inclosing casing 
through a spring which permits of some Play. 

994,447. ELECTRIC RADIATORY STOVE. Georg Egly, Treptow, 
near Berlin, Germany. Assignor to Gebrueder Siemens & Co., 
Berlin, Germany. Filed Oct. 27, 1910. A heating rod is 
inclosed in a non-metallic tube of considerably greater diam- 
eter. 

994,451. PROCESS OF MAKING SECONDARY-BATTERY 

PLATES. John E. Frederickson, Revere, Mass. Filed Jan. 21, 
1909. Tetroxide of lead is mixed with a sodium-carbonate so- 
lution to form a paste. After the paste is applied to the plate 
it is placed in a sodium-carbonate bath and current passed 
through it. 

994,474. MEANS FOR INSULATING CANOPIES FOR SYSTEMS 
OF ELECTRICAL DISTRIBUTION. George A. Lutz, Plainfield, 
N. J. Filed Feb. 20, 1909. The combination of opposed con-. 
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duits and a canopy, with insulating blocks hung upon the con- 
duits and spaced apart, said blocks receiving the canopy be- 
tween them. ‘ 


994,480. COMMUTATOR. Frederick W. Reeves, Pittsburg, Pa. 
Filed Dec. 4, 1909. Each of a number of insulated segments 
has a number of transverse grooves cut in its face. 


994,493. PUSH-BUTTON. Forrest E. Altemus, Philadelphia, Pa. 
Filed Feb. 26, 1909. The movement of the button is completed 
by means of springs which actuate the contacts. 


994,499. LAMP. Winfred G. Bowen, Detroit, Mich. Filed Dec. 10, 
1910. A deck through which the support extends is provided 
with a cup into which the lamp may be lowered. en low- 
ered the top of the lamp forms a closure for the cup. 


994,500. SELECTIVE SYSTEM FOR PARTY-LINE TELEPHONES. 
William M. Bruce, Jr., Springfield, Ohio, assignor to American 
Automatic Telephone Co., Rochester N. Y. Filed June 9, 1905. 
A step-up rod has a series of steps and a holding pawl engaging 
in the steps to hold it in any desired position, a step-up magnet 
and its armature carrying a pawl adapted at each impulse to 
move the rod one step, a selector magnet having an armature, 
aud a circuit closing device operated thereby. 


994,510. ELECTRIC CAR-LIGHTING SYSTEM. Hugo Grob, Zurich, 
Switzerland. Filed April 29, 1907. Comprises a continuous 
current generator having two pairs of terminals, one of which 
has a lower voltage than the other; an extraneous source of 
constant voltage connected in parallel with the low-tension 
terminals of the generator; a storage battery connected in 
parallel with the high tension terminals of the generator; a 
storage battery connected in parallel with the high tension 
terminals of the generator; and an exciting coil adapted to 
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994,575.—_TIME SWITCH. 


influence the magnitude of the pressure produced in the gen- 
erator and inserted into the circuit connecting the low-tension 
terminals of the generator with the source of constant voltage. 


994,516. REVERSE ATTACHMENT-PLUG. Harvey Hubbell, 
Bridgeport, Conn. Filed Feb. 25, 1910. The contact member 
comprises a base of insulating material having a recess therein, 
a sheet of relatively stronger insulating material fitting within 
the recess, means for securing this sheet to the base, spaced 
contacts rigidly secured to the sheet, and a cap constructed to 
cover the base. 


994,517. SEPARABLE ATTACHMENT-PLUG. Harvey Hubbell, 
Bridgeport, Conn. Filed April 23, 1910. The inside of the plug 
has a circular groove with which locking springs engage. An 
insulating block carries a contact plate which engages the 
contact springs. 


994,518. PULL SOCKET. Harvey Hubbell, Bridgeport, Conn. Filed 
July 21, 1910. A rotating contact plate is returned to its orig- 
inal position after each operation. 


994,542. ALARM-LOCK. Morris Sheinman, New York, N. Y. Filed 
Sept. 29, 1908. A contact bar actuated by the key makes an 
electric contact, ringing a bell when the lock is unlocked. 


994,566. FUSE. Roland P. Bernardini, Providence, R. I. Filed 
March 25, 1911. A cartridge-type fuse is provided with thread- 
cd-plug ends. The end of the plug is tapered, and when in 
position presses firmly against the end of the fuse wire. 


994575. TIME-CONTROLLED ELECTRIC SWITCH. Chauncey 
R. Dana, Santa Maria, Cal. Filed Feb. 13, 1911. An auxiliary 
battery circuit includes electromagnets which operate contacts 
closing the main circuit. Means are provided for closing the 
battery circuit at a predetermined time. 

994,585. CIRCUIT-CONTROLLING APPARATUS FOR ELECTRIC 
GAS-BURNERS. Ernest A. Frary and Edward N. Frary, South 
Deerfield, Mass., assignors to Acetylene Construction Co., Hart- 
ford, Conn. Filed Nov. 30, 1909. Attached to wheels operated 
by clockwork are detents which arrest and free a member op- 


erated by a motor. The motor controls the operation of the 


gas burners. 

994,588. PULL-SOCKET. Harvey Hubbell, Bridgeport, Conn. Filed 
July 21, 1910. Combines with an insulating block, a metallic 
cup socketed in tne block, a spring in the cup, an insulating 
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block resting on the spring and a center post seated in the 
insulating block. l 


994,605. ELECTRIC IRONING DEVICE. George A. Ricks, LaFay- 
ette, Ind. Filed Nov. 2, 1910. A bracket is mounted on the 
ironing board, a flexible conductor extending through it, thus 
avoiding slack conductor on the ironing board. 


994,623. COMBINED MULTIPLE FUSE-BLOCK AND SWITCH. 
Per Enock Westerdahl, Seattle, Wash. Filed Dec. 1, 1910. A 
number of fuses are arranged around the periphery of a revolvi- 
ble fuse block. A new fuse may be inserted by turning the 
block, and the block may also be made to act as a switch. 


994,652. RAIL-BOND. William Noble and Dikran K. Dabaghian, 
Oakland, Cal., assignors to N. & D. Manufacturing Co. Filed 
Aug. 24, 1910. Has a hard head into which an attaching plug 
of relatively soft material is screwed. 


994,670. MEANS FOR CONTROLLING THE SUPPLY OF GAS 
TO GAS-BURNERS AND FOR IGNITING THE SAME. Ame 
deo Gforgí, Florence, Italy. Filed Jan. 21, 1910. An electro 
magnet has a hollow core through which gas flows from the 
main burner. A vibratory member attracted by the magnet 
alternately opens and closes a circuit which produces a series 
of sparks, lighting the gas. 


994,678. SPARK-PLUG. William Hagstrom, Emanuel Hagstrom and 
Gustaf Hagstrom, Lindsborg, Kans., assignors to Hagstrom 
Brothers Manufacturing Co. Lindsborg, Kans. Filed Nov. 24, 
1909. A spark plug for gas or gasoline engines. 


994,677. MEANS FOR INDICATING A SHIP’S DEVIATIONS 
FROM ITS COURSE. William Henry Hennah and Auguste 
Kerr Waitangi Rissel, Wellington, New Zealand. Filed Aug. 7, 
1909. A mniariner’s compass in an electric circuit actuates re- 
lays, Which through a train of gears cause a stylus to move 
over a recording sheet showing a permanent record of devia- 
tions in either direction. 


994,678. MENS FOR RECORDING AND GAGING A SHIP'S DEVIA- 
TIONS FROM ITS COURSE. William Henry Hennah and Au- 
guste Kerr Waitangi Rissel, Wellington, New Zealand. Filed 
Aug. 7, 1909. The magnets controlling the stylus-moving 
mechanism are proportionately varied in strength, in direct 
ratio to the deviation of the ship from its course. The degree 
and direction of deviation are thus recorded. 


994,690. ELECTRIC INCANDESCENT LAMP. Hermann Remane, 
Berlin, Germany, assignor to General Electric Co. Original ap- 
plication filed June 27, 1900. Divided and this application filed 
May 8, 1908. Refractory arms with open loops hold the fila- 
ment in position. Flexible guide pjeces are also used for ad- 
ditional support. 


PATENTS THAT HAVE EXPIRED. 


Following is a list of the electrical patents (issued by the 

nited States Patent Office) that expired June 12, 1911: 

521,160. DRIVING MECHANISM FOR ELECTRICAL ELEVATORS. 
Charles E. Geiger, Louisville, Ky. 

521,168. THERMO-ELECTRIC BATTERY. Ernst W. Junger, Ska- 
ra, Sweden. 

521,188. MAGNETO-TELEPHONE. Alfred Stromberg and Andrew 
Carlson, Chicago, Ill. 

521,220. ELECTRIC TELEPHONE. Wilton L. Richards, Malden, 
Mass. 

521,238. BOND FOR ELECTRICAL CONDUCTORS. John Herr, 
Philadelphia, Pa. 

521,260. ELECTRIC BATTERY. Fred Dubero and Peter Mohr 
dieck, San Francisco, Cal. 

521,274. TELEPHONE-SWITCH. Joseph B. Smith, Manchester, 
N. H 


521,303. BUSY TEST FOR MULTIPLE SWITCHBOARDS. James 
A. Wotton, Atlanta, Ga. 

521,322. INCANDESCENT-LAMP SOCKET. Luke R. Peck, St. 
John’s, Mich. 

521,325. TELEPHONE-TRANSMITTER. Joseph B. Smith, Man- 
chester, N. H. 

521,326. CONDUIT SUPPLY SYSTEM FOR ELECTRIC RAIL 
WAYS. Harry Alexander, New York, N. Y. 

521,331. ELECTRIC APPARATUS FOR AUTOMATIC WEIGHING. 
Charles E. Buzby, Philadelphia, Pa. 

521,362. ELECTRIC-ARC LIGHT FOR MAGIC LANTERNS. 
Charles Beseler, Jersey City, N. J. “ 

521,394. APPARATUS FOR MEASURING AND RECORDING 
ELECTRIC CURRENTS. William Thomson, Glasgow, Scotland. 

521,396. ELECTRIC CLOCK-WINDING MECHANISM. Adolph E. 
Vidal and Gaston Hervieu, London, England. 

521,412, TRACK-CIRCUIT. Louis F. Johnson, Poughkeepsie, N. Y. 

521,422. TELEPHONE-CALL RECORDER. William F. Smith, San 
Francisco, Cal. 

521,423. AUTOMATIC ELECTROMAGNETIC CUT-OUT. Lucius T. 
Stanley, Brooklyn, N. Y. 

521,434. DUPLEX ELECTRIC-ARC LAMP. George F. Edens and 
John B. Brewer, Xenia, Ohio. 

521,435. AUTOMATIC ELECTRIC SIGNAL-LAMP. John R, Fart 
er, St. Louis. Mo. 

521,436. SYSTEM OF ELECTRICAL DISTRIBUTION. Thomas J. 
Fay, New York, N. Y. 
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mileage added to its credit. 


PROGRESS IN ELECTRIFICATION OF RAILROADS. 


The electrification of steam railroads is making slow 
but steady progress, and each year finds some additional 
In this country we have seen 
the New York terminal of the Pennsylvania Railroad put 
into operation with electric power and prospects are good 
for trunk-line electrification on this road in the near future. 
The suburban branches of the Southern Pacific Railroad 
terminating in Oakland, Cal., are now undergoing electrifi- 
cation. Progressive extensions may be looked for on the 
New York, New Haven & Hartford Railroad. The long- 
talked of electrification of terminals in Boston and Chi- 
cago is slow of initiation, but is sure to come sooner or later. 
In Chicago, the corporation counsel has recently rendered 
his opinion that the police powers of the city undoubtedly 
cover the elimination of the smoke nuisance, and supports 
his view by decisions of the Supreme Court of the State. 
Of course, if prohibition of smoke is enforced, electrifica- 
tion is the only outcome. 

An innovation is about to be made in the Carolinas by 
the Piedmont Traction Company, which has decided to elec- 
trify with apparatus operating on continuous current at 
1,500 volts. The length of line involved is 140 miles, in 
two sections, one in North Carolina and one in South Caro- 
lina. Another distinctive feature of this project is the pur- 
chase of power from a hydroelectric company, a practice 
which was forcibly brought to attention by the very timely 
paper of Mr. Frederick Darlington at the recent convention 
of the National Electric Light Association. By supplying 
the power necessary for electrical operation at the point 
of consumption, central stations can relieve the railroads 
of this new element entering into electrification in those 
cases where individual power supply must be arranged for, 
and where large power systems exist more dependable and 
continuous service can be supplied. 

In Continental Europe progress is much more rapid. 
The feasibility and advantages of electrification having once 
been demonstrated, managements there, whether private or 
Governmental, are much more keen on making the change 
than they are in this country. The dense population of 
Western Europe makes the conditions better for electrical 
operation, and besides, railroad management is probably 
not so intimately connected with the supply of material and 
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repair of equipment for steam operation, as in this country. 
In Switzerland, Italy, Finland, Norway and Sweden, an 
abundance of available water power makes electrical opera- 
tion cheaper and more attractive, and this feature makes up 
for the less dense population of the northern countries. 

Rapid progress is being made in Switzerland, where the 
work is under way, with the ultimate aim of complete elec- 
trification. Southern Germany also has work under way, 
and one generating station now being erected in Bavaria 
will have a capacity of 24,000 horsepower. 

In Prussia the entire system of state railways is to be 
electrified and an appropriation of $12,500,000 has been 
made to begin the work. One line has been equipped for 
some time for experimental purposes, and the eighty-mile 
stretch between Magdeburg and Leipsig will be the next 
By 1913 it is expected to have 960 
miles of line under electric operation. 

In Southern France a number of short lines are to be 
electrified, the water power of the Pyrenees furnishing the 
necessary current. . Four stations, aggregating 50,000 horse- 
power, have already been planned. In Sweden, complete 
electrical operation is the ultimate purpose, and a start has 


to receive attention. 


been made in the work. 

In England, electrification has met with sufficient suc- 
cess, in spite of lack of hydroelectric power, to warrant its 
extension, and the London, Brighton & South Coast Rail- 
way has undertaken to electrify its entire system. It is 
expected to complete this work, covering 479 miles, by 
1916. The portion of the line between London and Vic- 
toria has been in operation for over a year. The line to 
the Crystal Palace was placed in operation last month, 
and a description of its equipment will be found in this 
issue. Single-phase operation has been definitely decided 
upon for this entire system, the experience already had with 
a short section of line having proved entirely satisfactory. 


THE MOTOR DRIVE IN THE SPICE MILL. 

Coffee roasting and spice-grinding plants provide desir- 
able loads for central-station power service, on account of 
the considerable number of machines requiring substantial 
amounts of electrical energy for continued operation, the neces- 
sity of maintaining conditions of maximum cleanliness inside 
the mill, and the tendency of such establishments to run upon 
a long-hour basis. The work is in the main of constant-speed 
characteristics, and the induction motor has become strongly 
intrenched in this field, which is one of the most attractive 
at present offered the central-station power solicitor. In 
many lines of industry the factor of cleanliness exhibited 
by the electric drive is conceded to be a good ‘‘talking 
point,” but in the preparation of food products to meet 
the discriminating and particular market of today, scrupu- 
lous neatness and the entire absence of foreign materials 
from the product are literally imperative. 

The absence of belts and shafting, elimination of greasy 
bearings, frequent adjustments of the driving mechanism 
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by mechanics on step-ladders, reduced inspection and in- 
dependence of the motor drive in the face of the most try- 
ing atmospheric conditions, are important advantages. The 
grinding of cinnamon and pepper creates considerable dust 
which is difficult of removal, and for such service there is 
no question that the induction motor has unique qualifica- 
tions. 
the processes of roasting, hoisting, blowing, sorting, grind- 
ing and packing being unusually even and continuous in 
character. Spice-mill machinery usually extends through 
several floors, since full advantage is taken of gravity in 
handling the product in modern mills, and this brings the 
electric drive into favor on account of the ease with which 
such power can be distributed in the most complex depart- 
Uniform production is also insured, which means a 
good deal when it is realized that a single charge of coffee 
in a battery of about a dozen roasters may be worth $500— 
a sum easily sacrificed if the speed of the revolving cylin- 
ders is not maintained uniformly throughout the process, 
with the possibility of quick control in starting and stop- 
ping which is peculiarly an advantage of electrical drive. 

The power requirements of the spice mill are sufficiently 
attractive to earn a low monthly rate per kilowatt-hour. 
Thus, a 7.5-horsepower motor will drive a group of separat- 
ing and grading machines and a bucket elevator running 
through five or six stories, serving roasters with a capacity 
of from 30 to 40 tons of coffee per day. Eight roasters 
may be driven in group by a ten-horsepower motor, under 
normal conditions, and other power requirements drawn 
from practice are approximately as follows: Label presses, 
two horsepower each; gluing and folding machine, three 
horsepower; freight elevator, capacity two tons, fifteen 
horsepower; forty-five-inch cooling fans in connection with 
roasters, 7.5 horsepower each; revolving screens, one-half 
horsepower each; stoner and chaff fans, 7.5 horse-power 
each; package elevator, 100-pound trays, six stories, two 
horsepower; four automatic weighing machines, five horse- 
power total; screeners and sifters, one-half horsepower each. 
In the spice-grinding department a ten-horsepower motor 
is required on the average for each of the following ma- 
chines, cayenne-pepper mill and bucket elevator ; vertical 
spice grinder, pepper sifter and pulverizer; and feeding and 
sifting equipment. While the power demands will vary 
somewhat according to the local conditions and the extent 
to which group driving is employed, they are at least ap- 
proximately indicated by the foregoing figures, drawn from 
an unusually well equipped mill, whose proprietors, like 
practically every other industrial user of electricity, eould 
not be persuaded to revert to the old mechanical methods 
of operation. There is no doubt that future work of this 
type will witness a still larger application of individual in- 
duction motors to a service for which they are so specially 
desirable. From the standpoints of cleanliness and relia- 
bility alone, the motor drive is a potent factor in the success 
of the modern spice-grinding establishment. 


The spice mill load is not one of severe fluctuations, 
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REPAIR SHOPS IN POWER PLANTS. 


Small repair shops in power plants which are not situ- 
ated near large establishments, where maintenance work can 
be done at low cost under company management, are among 
the most useful features of modern generating stations. In 
street-railway service the maintenance of elaborate shop fa- 
cilities is so essential in connection with rolling-stock opera- 
tion that there is ordinarily little incentive to carry on ex- 
tensive repairs inside the power plant, but in central-station 
work the conditions are different. Power-house routing al- 
ways includes the necessity of making occasional repairs and 
changes in connection with the wiring and piping of auxili- 
ary apparatus, and as automatic devices multiply, the .pro- 
vision of a few electrically driven tools and the assignment 
of a small but convenient location for such work are well 
worth attention. Unless the plant is one of unusual size, 
there is little to be gained by purchasing high-powered tools 
direct-driven by the most expensive forms of variable-speed 
motors, for the proportion of time in which the tools will be 
in service is too small to justify any extended efforts to se- 
cure economy of current consumption. | 

On the other hand, the installation of a compactly ar- 
ranged lathe, grinder, drill press, and perhaps a small 
shaper and boring mill, with a pipe cutter and threading 
machine, is a step in the direction of genuine economy of 
maintenance expenses. A neat and inexpensive group drive 
from one or two motors can be placed in service at small 
cost, with the proper belt-shifting devices installed so that 
the entire outfit need not be driven at once, thus saving 
something in motor capacity. Perhaps the most important 
point of all is to furnish the best possible lighting of such 


small interior shops, both with reference to daylight and 


artificial conditions of illumination. The great majority 


of engineers employed in power-plant service are blessed 
with a decided mechanical bent, and if facilities for light 
repairs are furnished, particularly in a pleasant part of the 
station, there is often present a real incentive to create 
labor-saving devices, special rigs for testing and checking 
the elusive steam and water factors which so closely affect 
the station economy, and without any serious interference 
with the close supervision of the operating machinery which 
is today demanded. `’ 

In every plant up to the largest and most expensive 
stations there is now and then time for light repairs and the 
making of ‘special devices calculated to improve the oper- 
ating conditions; and in the stations of great magnitude, 
there is often enough maintenance work in hand to justify 
the employment of permanent mechanics whose work can- 
not be properly done without specialized shop facilities. At 
the Port Morris power station of the New York Central 
electrified zone, for example, an elaborate machine shop, 
equipped with direct-connected tools, is in regular service, 
and a special staff is assigned to shop duty, so important is 
this class of work. In smaller plants there are many oppor- 
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tunities to carry forward light inspections and repairs, par-. 
ticularly in connection with electric regulating devices, cir- 
cult-breakers, oil switches, relays, trip coils, and contact- 
making devices, although the steam end of the station calls 
for the greater share of attention. Several years’ examina- 
tion of the annual cost of maintenance in power plants of 
varied sizes shows that the expense of this item is seldom 
comparable in the same station from year to year. It is a. 
tact that the expenditure of a few hundred dollars for a con-. 
venient shop equipment will save time in small emergency- 
jobs, reduce the cost of work formerly done outside, and en- 
courage the economic initiative of the operating force through 
the development of ideas valuable in securing lower run- 


ning charges. 
————— T 
LIGHTNING TROUBLE AND HIGH VOLTAGE. 
A great deal of discussion has been had during the 
past year at the meetings of the various societies concerned’ 
with transmission lines upon troubles incident to lightning 
and means for reducing this trouble to a minimum. Various: 
points of view have been brought out, originating in the 
differences in the transmission lines and the differences in 
climatice conditions in various parts of the country. Some 
operating engineers find lightning arresters of little value, 
except perhaps for the direct protection of apparatus inside 
the station; others consider their use along the line a posi- 
tive necessity. The best type of arrester is again a matter 
of dispute. The aluminum-cell arrester appears to have 
done the best work under certain conditions; under others 
the multiple-gap non-arcing metals have given the best sat- 
This relation of experiences has been very help- 


isfaction. 
ful to engineers who are still having difficulties and are 


looking for a solution to the troubles. 

One fact which stands out among the multitude of ex- 
periences is that trouble seems to be less prevalent on high- 
voltage lines than on those operating at low voltages. Some 
of the operators of lines using 100,000 volts or over for 
transmission report little or no trouble from lightning. 
These lines are naturally those transmitting over long dis- 
tances, since high voltage has no advantage for a short 
line. 

The explanation of freedom from trouble on the high- 
voltage lines probably rests in the use of smaller conductor 
in those cases, and a consequent higher resistance. The ef- 
fect of high line resistance is to damp out surges. The 
longer the line and the higher the resistance, the less like- 
lihood is there that destructive voltage will reach the ter- 
minal apparatus, unless the lightning stroke occurs in the 


immediate vicinity of the generating station or one of the- 
substations. This would have no effect upon direct damage 
done to the line at a poimt struck, but such cases are ex- 
ceptional. Many of the surges occurring upon transmission: 
lines are due to inductive effects rather than direct strokes: 


and in such cases the damping would no doubt be effective. 
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Illinois Electrical Contractors. 

The semi-annual meeting of the Illi- 
nois Electrical Contractors was held in 
Bloomington on June 16 and 17. The 
first session was called to order by 
President Stapp in the Odd Fellows’ 
Hall, and was an open meeting at 
which both the contractors and the sup- 
ply men were present. Mr. Kearns, of 
the Monarch Electric Company of Chi- 
cago, was the first speaker, and read 
a paper on ‘‘Wire,’’ in which he re- 
viewed the history of the wire manu- 
facture in this country, and went on 
at some length to describe the process. 

He was followed by Frank O. Creag- 
er of the Westinghouse Company, who 
read a very good paper on the use of 
small motors for household use. Sev- 
eral of the representatives of the sup- 
ply houses were called upon and all 
responded with good, forcible talks 
upon matters pertaining to the mutual 
good of the contractors and the supply 
men, 

At the afternoon meeting the elec- 
tion was held, which resulted in the 
choice of the following: President, E. 
E. Gibson, of Decatur; vice-president, 
Guy Carlton, of Bloomington; secre- 
tary, Mr. Blumenthal, of Chicago; 
treasurer, F. Pierce, of Chicago; direc- 
tors, Messrs. Crawley, of Peoria, Mor- 
ris Tanner, of Danville, and Henry 
Newgard, of Chicago; national direc- 
tors, Messrs. Marron, of Rock Island, 
C. E. Stapp, of Peoria, and Mr. Free- 
man, of Chicago. 

The president of the Indiana Con- 
tractors. Association was present and 
was called upon for some remarks. He 
responded by telling how the Indiana 
Association was working and made 
some very interesting suggestions, after 
which the meeting resolved itself into 
an experience meeting. The members 
discussed matters pertaining to the 
business of electrical contracting as it 
was in their individual cities. | 

For entertainment there was a dance 
at the pavilion in Miller Park in the 
evening at which the supply men and 
the contractors were present with the 
ladies. 

The Saturday morning session was 
devoted to the discussion of how best 
to serve the public and keep up the 
standard of work in the various cities 
in which the members are located. 

The big event of the meeting in the 
entertainment line was the ball game 
on Saturday afternoon, at which the 
contractors managed to best the supply 
men, 
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The convention was brought to a 
close by the banquet in the evening at 
which both the supply men and the 
contractors were present. 

It was the best convention in point 
of numbers and interest taken by the 
members that the association has held 
and will be remembered as such by all 
those present. The association is stead- 
ily growing in numbers. 

— eoa 
Society for the Promotion of Engi- 
neering Education. 

The meeting of the Society for the 
Promotion of Engineering Education 
is to be held in Pittsburg, Pa., June 
27, 28 and 29. The meetings will be 
held in part at the Carnegie Technical 


Schools and in part at the University | 


of Pittsburg. The following papers are 
included in the program: ‘‘Teaching 
English in Technical Schools,’’ by S. 
C. Earle; ‘‘The Preparation of Writ- 
ten Papers in Engineering Schools,’’ by 
F. N. Raymond; ‘‘The Use of Logar- 
ithmic Diagrams in Laboratory Work,”’ 
by H. A. Gehring; ‘‘Report of the 
Committee on Teaching Mathematics to 
Engineering Students,’’ by E. V. Hunt- 
ington; ‘‘An Engineering Course for 
Underclassmen,’’ by W. E. Hillebrand 
and S. B. Charters, Jr.; ‘‘ Electrical 
Engineering Instruction,” by E. B. 
Paine; ‘‘Teaching of Scientific Shop 
Management, with Use of Engineering 
School Shops as the Laboratory,” by 
H. W. Hibbard and H. S. Philbrick; 
‘Technical Training from the Business 
Man’s Standpoint,’’ by E. B. Raymond ; 
‘‘ Adapting Technical Graduates to the 
Industries,” by C. F. Scott and C. R. 
Dooley; ‘‘Co-operative System of En- 
gineering Education at the University 
of Pittsburg,’’ by F. L. Bishop. 

There will be a number of visits to 
industrial plants in the neighborhood 
of Pittsburg. Additional information 
may be obtained from the chairman of 
the Local Committee, J. H. Leete. | 

i ———»--o______——_- 

Niagara Power Assessment Valid. 

The Court of Appeals affirmed the 
order of the lower courts, upholding the 
special franchise assessment of $185,400 
fixed by the Senate Board of Tax Com- 
missioners against the Niagara Power 
Company for privilege of running a 
hydraulic canal through city of Niag- 
ara Falls. The company has water- 
power rights which the courts below 
valued at over $23,000,000, but this was 
not properly an element in fixing the 
valuation of the special franchise under 
consideration. 
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Twelfth Annual Meeting of the Nation. 
al Electrical Credit Association. 

On June 8, at the King Edward Ho- 
tel, Toronto, the National Association 
held its twelfth annual meeting. This 
is the second time in the history of the 
National Association that it has held 
its meeting in a large Canadian city, 
the prior occasion being on June 23, 
1905, when the national delegates were 
delightfully entertained by the manu- 
facturers and jobbers of Montreal. 

Delegates and representatives from 
the Boston, New York, Philadelphia, 
Chicago and San Francisco associations 
were in attendance, as well as invited 
guests from Montreal and Toronto. 

The total membership of the several 
‘associations reporting at the meeting 
was 478, comprising the largest and 
most representative manufacturers and 
jobbers in the electrical trade through- 
out the States. This is an increase in 
membership of over ten per cent in the 
past year. 

The several associations have handled 
59,020 credit items, and the total 
amount of adjustments effected is 37,- 
252, involving $3,073,820.15. While 
the association is in no sense a collec- 
tion agency, yet, by its operation, it 
effected the adjustment of fifteen 
claims per member the past year, and 
secured for each $985.73, on an aver- 
age. The chief value, however, of the 
service, is the promotion of mutual 
confidence among its members, the se- 
curing of uniformity and certainty in 
the customs and usages of the electrical 
trade and the distribution among its 
members of credit information. 

The officers elected for the ensuing 
year are: President, A. L. Miller, of 
John <A. Roebling’s Sons Company, 
New York; vice-president, George J. 
Murphy, of Pettingell-Andrews Com- 
pany, Boston; general secretary-treas- 
urer, Frederic P. Vose, Marquette 
Building, Chicago. 

; —___~+--—_____ 
Commission for District of Columbia. 

Senator Gallinger, chairman of the 
Committee of the Senate on the Dis- 
trict of Columbia, has introduced a bill 
providing for a public-utilities com- 
mission for the District of Columbia 
consisting of the three District com- 
missioners. The bill which has been re- 
ferred to the committee would give the 
commission full power to supervise and 
regulate all public utilities in the Dis- 
trict of Columbia, including electric 
light and power, telephone, gas and 
street-railway companies. 
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Arthur S. Huey. 

Scattered through thirteen states, prin- 
cipally in the western and southern sec- 
tions of the country, is a chain of pro- 
gressive public-utility companies under 
the control of H. M. Byllesby & Com- 
pany, Chicago, serving ninety-four mu- 
nicipalities. These utilities comprise 
electric, street-railway, gas, telephone 
and water works companies and a gen- 
erous share of the credit for the suc- 
cess with which they are meeting in their 
respective localities is due A. S. Huey, 
vice-president of H. M. Byllesby & Com- 
pany, in direct charge of operation. 

Arthur S. Huey was born 
at Minneapolis, Minn., Au- 
gust 17, 1862. His parents 
were George E. Huey and 
Carolin (Taylor) Huey. He 
received his education in the 
public schools of Minneapolis 
and upon graduation learned 
the trade of printer. Mr. 
Huey followed this business 
until 1885 when he became 
interested in electricity and 
entered the service of the 
United Edison Company, of 
Minneapolis. He soon as- 
pired to the position of Min- 
neapolis sales representative 
and in this position came in 
contact with many of the 
pioneers in the development 
of electrical enterprises. 
Much of the early electrical 
apparatus installed in Min- 
nesota and the Northwest was 
sold by Mr. Huey while with 
the Edison Company. In 
1891, the year of the consoli- 
dation of the Edison and 
Thomson - Houston Compa- 
nies, Mr. Huey became asso- 
ciated with the Northwestern 
General Electric Company, 
of St. Paul. 

In 1892 when H. M. Byllesby & Com- 
pany was founded, Mr. Huey became 
one of Mr. Byllesby’s partners and was 
made vice-president of the company, in 
charge of operation, which position he 
still occupies. 

Mr. Huey’s work with the Byllesby 
organization has been attended with 
great success and his marked ability 
along commercial lines has been of great 
aid to him in overcoming the many com- 
plex problems arising in public-utility 
operation on such a large scale. Com- 
mercialism is Mr. Huey’s hobby and his 
literary contributions on this subject are 
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considered authoritative. It was neces- 
sary to print three editions of Mr. 
Huey’s paper, entitled, ‘‘Commercialism 
in the Central Station,’’ which was pre- 
sented before the National Electric 
Light Association at its St. Louis Con- 
vention in 1910. 

Like many men of large affairs, Mr. 
Huey is an officer in several corporations 
beside the one with which he is actively 
associated. He is president of the Con- 
sumers Power Company, of Minnesota; 
Ft. Smith Light & Traction Company, 
Ft. Smith, Ark.; Elreno Gas & Electric 
Company, Oklahoma; Interstate Light 
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Wisconsin; The 
Northwestern Corporation, Oregon; and 
the Ottumwa Railway & Light Company, 


& Power Company, 


Iowa. He is vice-president of the Mo- 
bile Electric Company; Muskogee Gas & 
Electric Company; Northern Idaho & 
Montana Power Company; and the Ok- 
lahoma Gas & Electric Company. 

Mr. Huey has always taken an active 
interest in the affairs of the National 
Electric Light Association and at the re- 
cent New York convention was elected 
second vice-president. He also won the 
silver cup presented by J. Robert Crouse 
to the person obtaining the largest num- 
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ber of new members for the Commercial 
Section, obtaining 107 new members. 
He is also active in club affairs, holding 
membership in the Union League and 
Midday Clubs of Chicago and the Rail- 
way and Lawyer Clubs of New York. 
Mr. Huey is a student of the personal 
element in central-station operation. 
He has endeared himself to his subordi- 
nates by the intense interest he shows in 
their affairs and he has been instrumen- 
tal in establishing employees’ clubs, in- 
vestment societies and many of the other 
social and business organizations which 
characterize the Byllesby company. 
Deep thought, profound anal- 
ysis and unwearied attention 
have made him a tower of 
strength in his organization. 
ae ee EEES 


The Lower and Upper Limits 
of Elasticity. 

Recent experiments by O. 
Faust and G. Tammann con- 
firm the assumption of a low- 
er and an upper limit of elas- 
ticity of metals, and suggest 
that a gradual strengthening 
of the metal results from the 
repeated application of pres- 
sures such as occur in test- 
ing-machines. Their mode of 
experimenting is described in 
the Zeitschrift für Phystka- 
lische Chemie. Cubes of the 
metal are exposed to a crush- 
ing pressure between two flat 
surfaces; in some experi- 
ments tensile stress is ap- 
plied. The one face of the 
cube is brightly polished, and 
this face is kept under micro- 
scopical observation. The 
pressure at which the high 
polish begins to disappear is 
marked as the lower limit of 
elasticity. The disappearance 
of the polish is, according to 
Ewing and Rosenhain, the consequence 
of a formation of slip lines and surfaces, 
and of the protrusion of separate crystals 
from the plane. When this lower limit 
has been determined the pressure is re- 
leased, the face is repolished, and a 
greater pressure is gradually applied; 
it is then noticed that the specimen be- 
gins to give way only under a pressure 
greater than before. Finally, an upper 
limit is reached; that is to say, the repe- 
tition of the experiment no longer raises 
the point at which the flow hegins to 
set in. The ratio between these two 
pressures had the value 13.7 in the case 
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of copper; smaller ratios resulted for 
zine, nickel, magnesium, lead, cadmium, 
iron, aluminum, and tin; in the case of 
tin, the ratio was only 1.64. 
—o e 
` Monument to Commemorate First Tele- 
graphic Train Order. 

A committee, of which E. P. Griffith, 
Erie Railroad, Jersey City, N. J., is 
chairman, is accumulating a fund for 
the purpose of commemorating the first 
telegraphic train order by means of a 
monument. At the annual convention 
of the Association of Railway Tele- 
graph Superintendents, held in Los An- 
geles last year, a resolution was passed 
appointing a committee to raise such 
a fund by popular subscription and to 
erect a monument on the site of the 
original railroad station at Turner, N. 
Y., from which the first telegraphic 
train order was issued by Charles 
Minot, general superintendent of the 
Erie Railroad, by whom railroad oper- 


ation by telegraph was conceived. in 


the autumn of 1851. 

At the annual reunion of the Old 
Time Telegraphers and Historical As- 
-sociation, held in Chicago last Septem- 
ber, the same resolution was favorably 
acted upon. | 

The committee includes also C. Sel- 
den, E. A, Chenery, W. J. Camp, W. 
B. Wilson, F. J. Scherrer, and J. B. 
Taltavall. Contributions should be 
sent to the last named at 25% Broad- 
way, New York, N. Y., who is acting 
as treasurer of the committee. A suit- 
able memorial ean be erected for $3,000 
and it is hoped to secure this amount 
at an early date. Contributions are in- 
vited from all persons, whether con- 
nected with the telegraph service or not. 

ee ee eee 
‘Coming Convention of the National 

Electrical Contractors’ Association. 

The eleventh annual convention of 
the National Electrical Contractors’ 
Association will be held at Niagara 
Falls, N. Y., July 19, 20 and 21. The 
headquarters of the Association during 
the convention will be established at 
the International Hotel. 

The tentative program provides for 
open and business sessions on July 19 
and 20. Friday, July 21, will be given 
over to inspection trips. Elaborate en- 
tertainment features are also being 
planned, these including a reception 
and dance on July 19, banquet on July 
20 and ball game July 21. 

The secretary of the Association is 
w. H. Morton, 41 Martin Building. 
Utiea, N. Y. 
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Postal Telegraph Charges Western 
Union Company with Breaking 
the Anti-trust Law. 

In its official periodical issued on 
June 13, the Postal Telegraph Company 
has charged the Western Union Tele- 
graph Company, by reason of its merg- 
ing with the American Telephone & 
Telegraph Company, with breaking the 
Sherman anti-trust law. The tactics 


‘of the Western Union in preventing, 
by means of its exclusive contracts, the 


Postal Telegraph from constructing 
lines along certain railroads, are stat- 
ed to illegally prevent competition. 

In reply to these charges President 
Vail of the American Telephone & Tel- 
egraph Company says: 

«If we are violating the law in any 
particular it is for the courts to say 
so. We feel that we are quite within 
the pale of the Sherman statute, but 
if we are not we shall be only too glad 
to be set right. We are competing 
with the Postal both by land and sea, 
and are determined to get the business 
by giving the best possible service. If 
by ‘so doing we violate any law,- then I 
don’t know what competition means. 
Only recently we entered no protest to 
the Postal paralleling us along the 
Atchison, in order that it might get 
into Texas.”’ 

—_____—-@—______ 


Indiana Electrical Contractors’ Asso- 
ciation. 


The annual meeting of the Indiana 
Electrical Contractors’ Association was 
held at the Claypool Hotel, Indianapo- 
lis, Ind., June 15. The principal ad- 
dress was made by C. C. Perry, presi- 
dent of the Indianapolis Light & Heat 
Company. Mr. Perry 
strongly that lighting companies and 
electric contractors should keep within 
their own lines of business, but co-oper- 
ating with each other for business suc- 
cess. He said he deplored the fact that 
there was a tendency on the part of 
lighting companies in some places to 
sell material and to do wiring of build- 
ings for electricity. This should be 
stopped, he said, as it was the busi- 
ness of the electrical contractor to sell 
material and wire the buildings, and 
the hghting company should confine it- 
self to making and selling current. 

F. H. Moore, of the Indianapolis In- 
spection Bureau, gave an interesting 
explanation of the code and the sys- 
tem of inspection in use by that bureau. 

The meeting held two sessions, end- 
ing with the election of officers as fol- 


advised very 
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lows: President, A. L. Swanson, 
Evansville; secretary, George Skilli- 
man, Indianapolis. T. B. Hatfield, of 
Indianapolis, was elected a delegate to 
the national meeting of the electrical 
contractors at Niagara Falls next 


month. 
a a a 
Annual Meeting of New York Electri- 
cal Society. 


The New York Electrical Society 
held its annual meeting at Reisen- 
weber’s Brighton Beach Casino, Coney 
Island, Thursday, June 15. The fol- 
lowing officers were elected: Presi- 
dent, John Bottomley ; vice-presidents, 
Elmer A. Sperry, J. C. Hatzel and Dr. 
Emil’ Heuel ; secretary, George H. Guy; 
and treasurer, Kingsley G. Martin. 

The secretary’s report gave the 
membership of the Society as 822, an 
increase of five over last year. The re- 
port of the secretary showed the So- 
ciety to be in excellent financial con- 
dition. : 

The election was preceded by a din- 
ner, during which an admirable musi- 
cal program was given. After the 
election T. I. Jones gave a lecture on 
“Electrical Developments at Coney 
Island.” Lantern slides were given of 
all the principal lighting exhibits and 
electric signs in the various parks of 
Coney Island, and a moving picture 
was shown of a complete tour of the 
Island, including Luna Park and 
Steeplechase. 

After the lecture, through the cour- 
tesy of the Edison Electric Illuminating 
Company of Brooklyn, a visit was paid 
to the Coney Island sub-station of the 
company, and the members of the So- 
ciety made an automobile tour of the 
Island. 

| —— eeo 

Electric Vehicle Association of 
America. 

At the meeting of the Electric Vehi- 
cle Association of America, to be held at 
the Engineering Societies Building, New 
York City, on the evening of June 27. a 
paper will be presented by W. P. Ken- 
nedy on ‘‘Administrative Engineering 
and Salesmanship in the Comnmiercial- 
Car Field.” 

—— e 


Commission for New Hampshire. 

The State Legislature of New Hamp- 
shire recently confirmed the nomina- 
tions of E. C. Niles, J. E. Benton and 
T. D. Worthen as public-service com- 
missioners of the new state commis- 
sion. 
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The conversion of the railroad to 
the Crystal Palace from steam to single- 
phase electric was completed in time 
for the new service of thirty trains to 
start running on Friday, May 12, the 
day of the opening of the Festival 
of Empire at the Palace, by King 
George V. 

Full particulars of the original South 
London single-phase line, for which con- 


tracts were placed with the Allgemeine 
Elektricitaéts Gesellschaft in 1906, have 
been given quite recently in these 
pages in the paper by Philip Dawson, 
the consulting engineer to the London, 
Brighton & South Coast Railway Com- 
pany. The writer is indebted to Mr. 
Dawson for the present opportunity to 
briefly outline the extended work, and 
for permission to publish the accom- 
panying illustrations of the system. 


BY ALBERT H. BRIDGE. 


The delays which took place in con- 
nection with the South London section 
were due to the new and peculiar dif- 
ficulties of the case, but by profiting 
from the experience thus obtained, both 
the contractors and engineers have been 
able to finish this second section in ex- 
cellent time. Indeed it is considered 
that the work constitutes a record, 
some 46.5 miles of single track being 
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FIG. 1—LONDON BRIDGE TERMINAL. 


equipped and the thirty traing built in 
nine months from the date of order. 
The single-phase system was original- 
ly adopted for the London Bridge sec- 
tion because it was considered that if 
it were a success on the suburban sys- 
tem it might afterwards be extended 
as far as Brighton. This larger scheme 
is now in contemplation, and I under- 
stand in actual preparation. The por- 


tions of line now running will ulti- 
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The Crystal Palace Single-Phase Railroad. 


mately form integral parts of the whole 
London-Brighton undertaking. 

This latest extension includes por- 
tions between Peckham Rye and West 
Norwood, Victoria, West Norwood, the 
Crystal Palace and Selhurst, which 
bring up the total single track to sixty- 
two miles. 

The thirty new motor coaches are 
each equipped with four motors capa- 


a La 2 + y rót 


MAN, X XA 


ble of giving 175 horsepower for one 
hour, and 100 horsepower continuously 
during the hours of lighter traffic. One 
of these motor coaches will have two 
trailers, making a three-car train, ex- 
cepting mornings and afternoons, 
when six-car trains will be run. Side 
doors have been used, as the coaches 
are thus more easily filled and emptied. 
The purchased energy is delivered at 
Queen’s Road and at Peckham Rye 
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Junction, where it is metered and paid 
for. The limitation of the drop in po- 
tential in the return circuit by the 
Board of Trade, necessitated series 
booster transformers being located at 
various points along the line, and they 
are connected by boostered cables to the 
distributing cabin at Peckham Rye. 
Beside this, a so-called distributing ca- 
ble is run the whole length of the elec- 
trified line, the inner being in parallel 
with the overhead conductors and con- 
nected to them at each switch cabin, 
whilst the outer is bonded to the rails. 
There are also a series of telephone 
wires run along the line connecting the 
various switch cabins. The construc- 
tion is of the double-catenary type, the 
contact wire being supported every ten 
feet. The contact wire itself is of cop- 
per, round in section, but with two 
sharp grooves on either side to which 


FIG. 2.—BIRD’S-EYE VIEW OF TRUCK. 


the clips supporting the wire are fixed. 
The whole insulation is of porcelain 
and a special form of insulator has been 
used. No tightening device is used for 
the conuctor wires and experience has 
shown that for the English climate such 
devices are entirely unnecessary. 

None of the high-tension circuits on 
the motor-coach are accessible when 
alive. The bow collectors are of special 
design, to operate at very varying 
heights, there being a difference of six 
feet between the highest and lowest 
working positions. The boosters are sup- 
plied with aluminum strips with a deep 
groove filled with grease, and they have 
given excellent results. All the wear, 
practically, is taken by these, but the 
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wear on the copper contact lines is said 
to have been inappreciable after nearly 
eighteen months’ running on the South 
London section. The normal line pres- 
sure is 6,700 volts, periodicity twenty- 
five cycles. The acceleration obtained 
is equal to that obtained on most of the 
continuous-current railways in Great 
Britain. The average acceleration from 
0 to 30 miles per hour is at the rate 
of one mile per hour per second. The 
energy consumption, in which nothing 
is included for weight of passengers, 
and with no mileage allowed for empty 
running or shuntings, and including 
all the energy used for the repair shops, 
and all leakages, is 75.4 watt-hours per 
ton-mile. | 

The Crystal Palace three-car trains 
weigh 102 tons, and in this the weight 
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The repair shops and carriage sheds 
at Peckham Rye, as well as the switch 
cabins, buildings, and the new carriage 
sheds for electrical stock at Norwood 
Junction, were designed and carried out 
under the supervision of Charles F, 
Morgan, the chief engineer of the 
Brighton Company. 

A bird’s-eye view of one of the trucks 
shows the motors and equipment, and 
the contactor is also separately illus- 
trated. 
i — eoe 

Preparing for 1911 New York Elec- 
trical Exposition. 

Active preparations are already un- 
der way for the fifth annual New York 
Electrical Exposition, which will be 
held October 11 to 21 in the New Grand 
Central Palace. In a circular recently 
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FIG. 3.—BRIDGE AT DENMARK HILL. 


of the electrical equipment, including 
all cables for lighting, lighting fix- 
tures, motor-compressor, and all elec- 


tric gear, boosters, etc., amounts to 


nineteen tons. 
The contractors for the extension are 


Allgemeine Elektricitäts Gesellschaft 
of Berlin, who have also supplied the 
electrical equipment of the trains. The 


Metropolitan Amalgamated Carriage & 


Wagon Company have built the motor l 


coaches and part of the trailing stock, 
the remainder being constructed by the 
Railway Company at their own works 
at Lancing. The overhead work, feed- 
ers and distributing system were all 
executed by R. W. Blackwell & Com- 
pany of London. 


issued by the exposition company the 
merits of this new building are set 
forth. 

The exposition this year will be dis- 
tributed over three floors of the build- 
ing. The entire first floor will be de- 
voted to a variety of exhibits similar 
to those given in the Madison Square 
Garden during the past four years. 
The second floor is to be of an excep- 
tional nature, showing articles in act- 
ual manufacture with electricity as the 
basis of operation. The third floor will 
be devoted exclusively to the electric- 
automobile industry. 

George F. Parker, 124: West Forty- 
Second Street, New York, N. Y., % 
manager. 
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Resistance at Low Temperatures. 

The resistance of metals at very low 
temperatures has been investigated by 
H. Kamerlingh Onnes, at the University 
of Leiden. By the evaporation of 
liquid helium he has succeeded in car- 
rying out measurements at tempera- 
tures 271.5 degrees below zero centi- 
grade, or within 1.5 degrees of the 
absolute zero of temperature. 

When it was first noticed that the 
temperature coefficient of resistance for 
most pure metals was approximately 
the same as for the expansion of gases, 
it was predicted that the resistance 
would disappear at the absolute zero. 
Alloys, however, showed a different 
variation, and appeared to reach a mini- 
mum resistance at some particular tem- 


perature. 
The resistance of a platinum wire at 
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(melting ice), while a specimen con- 
taining only 0.005 per cent of impurity 
reached a resistance of only 0.2 per 
cent. Here again it seems probable 
that the resistance of the pure metal 
would become zero. 

It seems to be certainly proved that 
the resistance of pure metals does not 
reach a minimum and increase again 
as the temperature is lowered. 

—— eo 
New Wireless Law Effective July 1. 

After the first of July, ocean-going 
vessels carrying more than fifty pas- 
sengers will be liable to a fine of $5,000 
unless they are equipped with a wire- 
less-telegraph apparatus capable of 
transmitting messages to a distance of 
not less than 100 miles and manned _ by 
an operator carrying a certificate is- 
sued by this or a foreign government. 


FIG. 4.—CAR SHOPS AT PECKHAM RYE. 


20 degrees above absolute zero was 
found to be only 1.7 per cent of its 
resistance at the temperature of melt- 
ing ice. With still lower temperatures 
the resistance decreased still further, 
and at 4.3 degrees absolute reached 
1.19 per cent remaining constant at 
that value down to 1.5 degrees. As 
this platinum was not chemically pure, 
and as the resistance decreases more 
the purer the metal, it seems possible 
that the resistance would become zero 
for the pure metal. 

Similarly with gold, a specimen con- 
taining 0.015 per cent of impurity 


reached a resistance about 1.0 per cent 


of the value at ordinary temperature 


Regulations governing wireless equip- 
ment, under an act of Congress passed 
June 24, 1910, to become effective July 
1, 1911, were issued by the Commis- 


sioner of Navigation. 


To secure certificates, wireless opera- 
tors must pass examinations at one of 
the Government navy yards or naval 
stations. The regulations require that 
sufficient current for the operation of 
wireles apparatus shall be furnished at 
all times while a vessel is under way, 
and give notice that after January 1, 
1912, ships must provide storage bat- 
teries or other auxiliary for the equip- 
ment in case of an accident to the ves- 


sel’s dynamo. 
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The Aichiken Commercial Museum. 

A commercial museum has been es- 
tablished in Nagoya, Japan, for the pur- 
pose of exhibiting both domestic and 
foreign products with the idea of im- 
proving trade and industry. There are 
three buildings for exhibition purposes 
and a library and laboratory are also 
maintained. The director is T. Yama- 
guchi. The museum was opened to the 
publie on January 15, 1909. 

One purpose of the museum is to fur- 
ther the introduction of foreign ‘goods 
and to assist in their importation. They 
invite foreign manufacturers to send 
machinery and other products to the 
museum for exhibition purposes and 
especially to send catalogs and litera- 
ture giving detailed descriptions, as a 
superficial description of complicated 
machinery is to foreigners often use- 
less. Foreign exhibitors are placed on 
the same footing as native exhibitors 
and no charges are made for exhibit 
space. Transportation on exhibits 
must be paid to the port of entry, Kobe, 
transportation from that point being 
paid by the museum. Duties are remit- 


FIG. 5.—CONTACTORS. 


ted on any commodities which are cer- 
tified by the museum authorities to be 
for the purpose of exhibition only. 

Nagoya is a city of 400,000 popula- 
tion, and ranks fourth in Japan. It 
has been called the Birminghom of 
Japan, as it contains many manufac- 
turing industries. Prominent among 
these are cotton, silk and porcelain, 
but many others such as cement, 
hosiery, pumps, and rope-making are 
carried on on a large scale. An im- 
mense sum of money is being expended 
for the construction of a harbor and 
the city will later be a port of entry. 

The museum invites correspondence 
from foreign manufacturers. 
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American Institute of Electrical Engineers. 


Twenty-Eighth Annual Convention, Chicago, June 26 to June 30. 


The twenty-eighth annual conven- 
tion of the American Institute of Elec- 
trical Engineers will be held in Chi- 
cago, Ill., June 26 to June 30, inclusive. 
The official headquarters of the Insti- 
tute will be at the Hotel Sherman, cor- 
ner of Clark and Randolph Streets; 
the technical sessions will be held on 


DUGALD C. JACKSON, PRESIDENT (1910- 
1911). 
the second floor. The meetings and 
papers committee has arranged for a 
very busy meeting, the first technical 
session beginning on Tuesday morning 
at 10:00 o’clock. There will be an 
electric lighting session on Tuesday 
evening at 8:30 o’clock, a railway ses- 
sion on Wednesday morning at 10:00 


JOHN J. CARTY, VICE-PRESIDENT (1909- 
1911). 

o'clock, an industrial power session on 
Wednesday afternoon at 2:30 o’clock, 
paralleled by a telephone and telegraph 
session at the same hour. On Thurs- 
day the high-tension transmission ses- 
sion will meet at 10:00 o’clock, and 
there will be a conference of officers 
and delegates in the evening. 


On Friday morning at 10:00 o’clock 
there will be a general session, paral- 
leled by a high-tension transmission 
session at the same hour. The formal 
exercises of the convention will be 
concluded with the educational session 
which is scheduled for 2:30 o’clock Fri- 
day afternoon. : 


RALPH W. POPE, SECRETARY (1910-1911). 


The convention will be opened by a 
general reception at the Hotel Sher- 
man, followed by dancing, on the even- 
ing of Monday, June 26. During the 
reception and dancing light refresh- 
ments will be served. On Tuesday 
afternoon a circular tour will be made 
of the Hawthorne Works of the West- 


PAUL M. LINCGLN, VICE-PRESIDENT 
(1909-1911). 
ern Electric Company and the Fisk and 
Quarry Street stations of the Common- 
wealth Edison Company. The train 
will leave the Union Station at Adams 
and Canal Streets in time to take the 
party to the Hawthorne works for 
luncheon, afterward conveying the 
party to the generating stations, re- 


turning by train to the Union Station. 

On Wednesday, at 1:00 P. M., the 
Electric Club of Chicago will tender a 
complimentary luncheon to the men. 
bers of the American Institute of Elec. 
trical Engineers at the Hotel Sherman 
and there will be four or five five-min- 
ute addresses and a musical program. 


GEORGE A. HAMILTON, TREASURER (1910- 
1911). 

At 2:00 P. M., on Wednesday, the la- 

dies will visit the Art Institute, where 

there will be a reception, gallery tour 

and tea. 

There will be a boat trip on Lake 
Michigan on Wednesday evening for 
both ladies and gentlemen. The steam- 
er United States will leave Chicago at 


MORGAN BROOKS, VICE-PRESIDENT (1910- 
1912). 

8:15 P. M., and there will be music 

and dancing on board, as well as 8 

special entertainment, 

The visiting ladies will be enter- 
tained at luncheon at the South Shore 
Country Club on Thursday, the party 
leaving the Sherman Hotel in automo- 
biles at 11:00 A. M., going through the 


í 
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south side boulevards and parks to the 
South Shore Country Club, which is 
located on Lake Michigan south of 
Jackson Park. 

On Thursday afternoon a special 
train will convey the members of the 
Institute to the works of the Indiana 
Steel Company at Gary, Ind., as guests 
of the General Electric Company. 

There are several golf links in or 
near Chicago, the privileges of which 
have been extended to the visitors dur- 
ing the convention. 

It is expected that there will ve a 
large attendance at the Chicago con- 
vention. The entertainment commit- 
tee has worked hard to arrange for a 
fitting welcome to the American Insti- 
tute of Electrical Engineers after an 
absence from Chicago since 1892. 

The official program has been an- 
nounced as follows: 


PERCY H. THOMAS, VICE-PRESIDENT (1910- 
1912). 


Tuesday, June 27. 
POWER STATION SESSION, 10:00 A. M. 
President’s Address, “Electrical Engineers 
and the Public,” by Dugald C. Jackson. 
Introduction of President-Elect, Gano 


Dunn, 
“Development of the Modern Central Sta- 


tion,” by C. P. Steinmetz. 
“Tests of Oil’ Circuit-Breakers,” by E. B. 


Merriam. 
“The Use of Power-Limiting Reactances 


with Large Turbo-Alternators,”’ by R. F. 


Schuchardt and E. O. Schweitzer. 
Luncheon at 1:30 P. M. at Western Elec- 


tric Company’s Hawthorne Works, followed 

by, visits to Commonwealth Edison Com- 

pany’s power houses. 
ELECTRIC LIGHTING SESSION, 8:30 P. M. 
“Depreciation as Related to Electrical 


Properties,” by Henry Floy. 
“Important Features Entering into Mak- 


ing of Appraisals,” by H. M. Byllesby. 
Wednesday, June 28. 
RAILWAY SESSION, 10:00 A. M. 
“Electrical Operation of the West Jersey 
& Seashore Railroad,” by B. F. Wood. 
“Analysis of Electrification,” by W. S. 


Murray. 
“Induction Machines for Heavy Single- 


Phase Motor Service,” by E. F. W. Alex- 
anderson. 
INDUSTRIAL POWER SESSION, 2:30 P. M. 
“Automatic Motor Control for Direct-Cur- 
rent Motors,” by Arthur C. Eastwood. 
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“Limitations of Rheostat Control.” by L. 


L. Tatum. 
“Control of High-Speed Electric Eleva- 


tors,” by T. E. Barnum. 
“Blectrically-Driven Reversing 
Mills,” by Wilfred Sykes. 
PARALLEL MEETING. TELEGRAPHY AND 
TELEPHONY SESSION, 2:30 P. M. 
“Multiplex Telephony and Telegraphy by 
Means of Electric Waves Guided by Wires,” 
by George O. Squier. 


Rolling 


DAVID B. RUSHMORE, MANAGER (1908-1911). 


“Telegraph Transmission,” by F. F. 


Fowle. 
“Commercial Loading of Telephone Cir- 


cuits in the Bell System,” by Bancroft 


Gherardi. 
“Problems in Telephone Traffic Engineer- 


ing,” by F. P. Valentine. 
Boat trip on Lake Michigan, 8:15 P. M. 


Thursday, June 29. 
TENSION TRANSMISSION SESSION, 
10:00 a. M. 


“Dielectric Strength of Air, II,” 


B. Whitehead. 
“The Law of Corona and the Dielectric 


Strength of Air,” by F. W. Peek, Jr. 
“Transmission System of the Great West- 
ern Power Company,” by J. P. Jollyman. 


HIGH 
by J. 


CHARLES W. STONE, MANAGER (1908-1911). 


“Transmission System of Southern Power 


Company,” by W. S. Lee. 
“Transmission System of the Great Falls 


Power Company,” by M. Hibgen. 
“Electric Line Oscillations,” by G. Fac- 


cioli. 
Visit at 2:30 P. M. to Indiana Stee] Com- 


pany’s plant, Gary, Indiana. 
Conference of Institute officers and Sec- 


tion delegates, under auspices of Sections 
a at 8:30 P. M. 
Friday, June 30. 
GENERAL SESSION, 10:00 a. M. 
“Economical Design of Direct-Current 
Electro-Magnets,” by R. Wikander. 
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“Electrolytic Corrosion in Reinforced Con- 
crete,” by C. E. Magnusson and G. H. Smith. 

“Wave Shape of Currents in an Indi- 
vidual Rotor Conductor of a Single-Phase 
Induction Motor,” by H, Weichsel. 

“The Choice of Rotor Diameter and Per- 
formance of Polyphase Induction Motors,” 
by Theodore Hoock. 

“The Application of Current Transform- 
ers in Three-Phase Circuits,” by J. R. Craig- 


head. 
“The Cost of Transformer Losses,” by 


E. C. Stone and R. W. Atkinson. 


PARALLEL MEETING. HIGH-TENSION TRANS- 
MISSION SESSION, 10:00 A. M. 


“Solution to Problems in Sags and 
Spans,” by W. L. R. Robertson. 

“Sag Calculations for Suspended Wires,” 
by P. H. Thomas. 

“Mechanical and Electrical Characteris- 
tics of Transmission Lines,’’ by Harold Pen- 
der and H. F. Thomson. 

“The High-Efficiency Suspension Insula- 
tor.” by A. O. Austin. 

EDUCATIONAL SESSION, 2:30 P. M. 

“Tentative Scheme of Organization and 
Administration of a State University,” by 


Ralph D. Mershon. 
The officers and board of directors of the 
American Institute of Electrical Engineers 


are as follows: 


W. G. CARLTON, MANAGER (1908-1911). 


President, Dugald C. Jackson, Boston, 


Mass. 
Junior Past-Presidents—Louig A. Fergu- 
son, Chicago, Ill.; Lewis B. Stillwell, New 
York. 
Vice-President — John J. Carty, New 
York: Paul M. Lincoln, Pittsburg, Pa.; Paul 
Spencer, Philadelphia, Pa.; Morgan Brooks, 
Urbana, Ill.: Harold W. Buck, New York; 
Percy H. Thomas, New York. 
Managers—David B. Rushmore, Schenec- 
tady, N. Y.; W. G. Carlton. New York; 
Stone, ‘Schenectady, N. Y.; H. 


Charles W. 
E. Clifford, Cambridge, Mass.; A. W. Ber- 
resford, Milwaukee, Wis.; W., S. Murray, 


New Haven, Conn.: Henry H. Norris, Itha- 
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Electrical Opportunities in Uruguay. 

Consul F. W. Goding, of Montevideo, 
states that the opportunities for the 
sale of American electrical goods and 
machinery in Uruguay, South America, 
are unlimited, but do not seem to arouse 
the interest of American manufacturers. 
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Dynamo and Standardizing Labora- 
tories of University of Kansas, 

A new electrical engineering labora- 
tory has recently been installed by the 
Electrical Engineering Department of 
Kansas University. A number of 


. peculiar conditions governing this in- 


stallation made necessary some very 
careful planning. The rooms are to be 
used only temporarily, and are small. 

The dynamo laboratory is located in 
the northwest corner and the standard- 
izing laboratory is located in the south- 
west corner, adjoining the dynamo lab- 
oratory, in the basement of Marvin 
Hall, the engineering building. The 
dynamo laboratory is approximately 
thirty-four by thirty-nine feet, and the 
standardizing laboratory nineteen by 
thirty-four feet, with fourteen-foot ceil- 
ings of wood-beam construction and a 
concrete floor, and is well lighted and 
ventilated. This being only temporary 
quarters, apparatus has been put in 
place with the fewest possible solid con- 
nections to any part of the building, 
thus not disfiguring any part. Every- 
thing can be moved without disturbing 
many connections. The laboratory ap- 
paratus has also been designed so that 
additions can be easily made. 

The general plan of the dynamo lab- 
oratory is shown in Fig. 1. The main 
switchboard, located in the dynamo 
laboratory, is made up of marble slabs 
twenty-eight inches wide by fifty-two 
inches high, with a top slab on the mid- 
dle panel twenty inches high, and is lo- 
eated at the side of the room. A view 
of the board is shown in Fig. 2. Power 
is supplied to this board by 220-volt 
three-wire direct-current system. It 
controls all circuits for the dynamo 
laboratory as well as those for the 
standardizing laboratory, and also con- 
trols a motor-generator set consisting 
of a 220-volt motor, a 220 or 130-volt 
three-phase alternator-generator, and a 
125-volt direct-current generator. Speed 
adjustment is obtained by connecting 
the armature to 110 or 220 volts, and a 
rheostat in the field circuit for fine 
adjustment. Another small motor-gen- 
erator set is made up of two small ma- 
chines provided with fly wheels, so that 
they will not be so much affected by 
sudden variations in voltage, and is 
used for lamp testing and calibration 
of instruments. 

Panel A is for the control of the 
large motor-generator set, and panel B 
contains switches for distribution, also 
a duplicate motor control like that on 
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panel A, this being used for any motor 
on the platforms, connected for 110- 
volt operation. The terminals used are 
the same as those used at the Bureau 
of Standards, taper plug and recept- 
acle, not readily pulled out unless giv- 
en a slight twist and making a very 
good contact, because in twisting they 
are kept clean, and so far have given 
perfect satisfaction. When in place 
there are no exposed parts, as the re- 
ceptable itself is below the front face 
of the slab and protected by rubber 
bushing and wooden handle on the plug 
itself, thus insuring no trouble if any- 
thing should fall across the board in 
making connections or otherwise. 
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and passing through the cross-pieces 
of the platforms, these cross-pieces 
serving as support for the runway for 
the cables or wires connecting the plat- 
form terminals to the terminals on pan- 
els D and E. The terminals are lo- 
cated on three-foot centers,’ three on 
each side of the platform, making six 
terminals per machine. Where neces- 
sary, the machines are lined up on the 
same platform, as where a short belt 
has to be used or where two belts are 
necessary. 

The load panels are located in the 
northeast corner of the laboratory and 
are made up of a four-inch-channel- 
iron framework with oak front pieces 
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FIG. 1.—PLAN OF DYNAMO LABORATORY 


Terminals on the main board are 
connected to a duplicate of panel C, in 
the standardizing laboratory. Panels 
C and E contain terminals connected 
to the platforms and load panels in the 
northeast corner of the room, which 
well be described later. 

The platforms are three feet wide, 
twelve inches high, and made in sec- 
tions eleven feet long. The sides of the 
platforms are oak, making a very good 
material for holding standard ter- 
minals. The tops are made of soft pine 
two inches thick, and form a very good 
material for holding lag bolts that are 
used to fasten down machines. The 
platforms themselves are held down by 
means of bolts fastened in the concrete 


upon which are mounted the switches. 
The rear is of pine upon which are lo- 
cated standard lamp receptacles, as 
shown in Fig. 3. The panels are twen- 
ty-eight inches wide and are exact du- 
plicates except in one detail, which will 
be explained later; they are arranged 
in three sections, each containing 
thirty-six lamps. By means of single- 
pole switches the following numbers of 
lamps can be connected: 1, 2, 3, 5, 5, 
10, 10. These sections are connected to 
standard terminals at the bottom of the 
panel, whereby these sections can be 
connected in star or delta. Double-pole 
switches are provided so that corres- 
ponding sections on each panel can be 
connected together in case additional 
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load, larger than that of one section, is 
wanted. These double-pole switches are 
provided on one panel at present, but 
when additional panels are added, dou- 
ble-pole switches will be put on each 
panel, and connection between panels 
will be in the form of a bus. 

The lamps located back of the board 
are protected and out of the way. 
Using standard screw receptables, use 
could readily be made of standard re- 
sistance units. So far old carbon lamps 
have been used. These were bought at 
about one-third original price. 

All wires or cables used are of No. 6 
B. and S., with rubber and braid in- 
sulation, except those from the main 
switchboard to the motor-generator set 
and the incoming line, which are a 
great deal larger. No. 6 wire gives 
ample current-carrying capacity, as 
the machines used are relatively small. 
The wires are supported on porcelain 
knobs fastened to two-inch by four-inch 
uprights, which in turn are fastened to 
window casing and footboard. 

A one-ton duplex crane with eight- 
inch beam track was installed above 


FIG. 2.—MAIN SWITCHBOARD. 


the platform, the track in form of let- 
ter U, to facilitate the handling of ma- 
chines and moving as tests require. 

In order to save time on the part of 
the student and to be able to make 
connections with ease, dynamometer 
boards have been made up. The board 
is thirty inches wide, five feet long, and 
the top of the table part is about forty- 
two inches above the floor, with a panel 
fastened vertically to the back. The 
frame and panel is made of oak. The 
rest, including a shelf under the table 
for field and starting:rheostats, is made 
The table, being quite heavy, 
is provided with castors so that it can 
be very easily moved around. 

The panel contains switches for main 
circuits, switches for connecting meters 
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into any of these main circuits, with- 
out any possibility of short-circuit, also 
an auxiliary circuit containing a cir- 
cuit-breaker for use where tests de- 
mand it. All circuits are provided with 
binding posts to facilitate connecting 
up the machines and meters when de- 
sired. 

In addition to the load panel, 
rheostats, shown in Fig. 3, have been 
made up of standard resistance units, 
connected to eleven single-pole double- 
throw switches, with busses mounted 
on slate slab one inch thick, ten inches 
wide, and thirty-six inches long, and 
this is all mounted on a framework 
made from one-inch angle iron. The 
whole rheostat is only ten inches wide, 
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inclosed in a wooden frame and pro- 
vided with binding posts. All leads 
of the machines are brought out to 
terminal boards containing binding 
posts, except those of the alternating- 
current machines, which have small 
plug and receptacle. This protects 
the lead from injury, but still gives 
the student the experience of connect- 
ing up the machines. Flexible leads 
have been made up with solid ends, 
and connectors (straight and tee), are 
provided to facilitate making connec- 
tions between the machines and the 
boards. For plugging from panel to 
panel, cords six feet long with the 
standard plug are provided. In some 
cases longer leads are necessary, in 
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FIG. 3.—FRONT VIEW OF LOAD PANEL, SHCWING LOAD RHEOSTAT AND FLEXIBLE 
LEADS IN RACK. 


thirty-six inches long and thirty inches 
high. Binding posts are fastened to the 
busses; and castors put on the frame 
so that it makes a very easily handled 
rheostat. 

The resistance units are made of 
zero-temperature-coefficient high-resist- 
ance wire, of 62.5 ohms per unit and 
1.82 amperes current-carrying capac- 
ity, and nearly non-inductive. This 
rheostat then provides for a constant 
load and not a changing load as pro- 
vided by a rheostat made up of ordi- 
nary iron wire. 

The frames as made up provide for 
additional resistance units being added 
at any time, and make a very compact 
and self contained rheostat. 

All field and starting*rheostats are 


which case leads with one end termin- 
ating in a plug and the other in a solid 
wire are used. They are also used in 
connecting from board to platform. 
This solid end protects the flexible lead 
and gives a good and firm contact in 
a binding post. Some of these leads 
are shown in Fig. 3. 
STANDARDIZING LABORATORY. 

Part of this room is partitioned off 
to serve as a photometer laboratory. 
The main part is provided with tables 
made of two-inch pine tops, three feet 
wide and six feet long, with gas-pipe 
legs, using flanges to fasten to top and 
serve as foot for the legs. The tables 
used for calibration purposes are 42 
inches high and are located against the 
walls. This allows the galvanometers 
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to be fastened on the wall. Other 
tables only 30 inches high are used for 
calculations, ete. 

The calibration tables against the 
wall are located in pairs and one ter- 
mial board is located between them. 
This board is made up of oak, and 
contains twelve terminals, in pairs, for 
voltage and current from same wires. 
For ammeter or wattmeter calibration, 
a heavy-current battery is provided, 
and located in this room. 

The photometer room is also pro- 
vided with tables similar to those in 
the other part of the laboratory, but 
the tops are only three feet each way 
and 42 inches high, forming a support 
for the photometer track, instruments 
and regulating rheostats. The track is 
also provided with two supports be- 
tween the tables. 

The terminal boards for this room 
are located opposite the tables, and are 
not made up with terminals in pairs 
or provided with heavy-current wires, 
as such are not necessary. These ter- 
minal boards and intermediate connec- 
tions provide for the control of the 
machines in the dynamo laboratory, 
from which power is taken for the 
testing. 

For photometer work the following 
apparatus is provided: Universal ro- 
tator, ordinary sight box, Lummer- 
Brodhun improved photometer, im- 
proved flicker photometer, standard 
lamps and instruments, Sharp-Millar 
portable photometer. 

For the standardizing equipment the 
following is provided: potentiometer 
with standard cell, standard resis- 
tances, A. C. and D. C. comparator with 
standard resistances, high-grade resis- 
tance bridge, low-resistance bridge, 
three-element oscillograph, complete 
with all necessary attachments, giving 
a chance for study of alternating-cur- 
rent phenomena, complete line of tele- 
phone instruments and a complete au- 
tomatic exchange, trouble tester and 
portable trouble bridge, inductance 
bridge, and a complete line of measur- 
ing instruments of various makes for 
testing, so chosen that they will take 
care of any test that may come up in 
the laboratory. By means of shunts, 
resistances, series transformers and 
potential transformers, the range ean 
be greatly increased. 

In addition to the above, carbon 
compression rheostats are provided for 
fine adjustment, and low-resistanee, 
heavy-eurrent rheostats, made up of re- 
sistance units, for heavy-eurrent work. 


THE POLYPHASE INDUCTION MO. 
TOR.: 


BY F. A. FISH. 


The fundamental principle on which 
all electric motors operate is that there 
is always a force exerted between a mag- 
netic field and a wire carrying an electric 


, current, if the wire is situated in the 


field and the axis of the wire is not par- 
allel with the direction of the field. In 
reality, the force action is between the 
main magnetic field and the local mag- 
netic field produced around the wire by 
the current flowing into it. Also, the 
main magnetic field (hereaiter called 
simply the field) is generally produced 
by a coil of wire carrying a cur- 
rent. The direction of the force 


FIG. 1.—DIAGRAM OF WINDINGS. 


action is at right angles to both 
the axis of the wire and the di- 
rection of the field, and its value is 
proportional to the strength of the field, 
the strength of the current, and the sine 
of the angle, between the direction of 
the field and the axis of the wire. There- 
fore, in all electric motors as much of 
the wire as possible is placed at right 
angles to the direction of the field. In 
nearly all motors the magnetic field is 
produced by electric currents. In cer- 
tain types of motors, including direct- 
current motors, the currents which are 
acted upon by the magnetic field flow di- 
rectly from a generator; in certain other 
types, including the induction motor, 
the currents are produced in a secondary 
winding by an electromotive force in- 
duced in the wires of this secondary 
winding by the relative motion of the 
wires with respect to the field. 

The essential elements in the construc- 


1 Abstracted from The lowa Engineer. 


Vol. 58—No. 25 


tion of the polyphase induction motor 
are as follows: The stationary portion, 
frequently called the stator, is usually a 
short hollow cylinder of laminated iron, 
held together by a suitable frame. The 
inner surface of this cylinder is slotted 
to receive the wires from the supply cìr- 
cuit which, at the same time, produces 
the magnetic field and supplies the pow- 
er to the motor. The rotating element 
or rotor is also a laminated cylinder, 
slotted on the outer surface to receive 
the wires on which the magnetic field 
acts. 

Fig. 1 is a diagram illustrating, at 
right angles to the shaft, the stator and 
rotor and windings of a four-pole, two- 
phase induction motor. The connections 
are shown complete for phase A’ of the 
stator winding (or, as it is frequently 
called, the primary winding). The con- 
nections for phase B’ are omitted for the 
sake of clearness. The rotor winding, 
or secondary, may have any number of 
phases or inductors. It very commonly 
consists of insulated copper bars laid in 
slots and connected all together at each 
end; this is known as a gquirrel-cage 
rotor. In all cases the rotor windings 
are closed windings and are always 
equivalent to a winding having the same 
number of phases and the same number 
of inductors as the primary, or stator, 
winding. In Fig. 1 the rotor winding 
shown is one having the same number of 
phases and inductors as the primary. 
The clearance, or air gap, between the 
inner surface of the stator core and the 
outer surface of the rotor core varies 
from 0.015 inch in small motors to 0.128 
inch in large motors. 

When the primary windings A’ aud 
B’ are connected to a two-phase source 
of supply, a rotating magnetic field 1s 
produced in the air gap. This may be 
explained briefly as follows: Consider 
an instant when the current in phase A 
is a maximum and flowing in at 1 and 
out at 2; the system being two phase, 
the current in phase B’ will oe 0. 
Tracing the current through phase A’, it 
will be noticed that it flows away from 
the reader in the group of three conduc- 
tors at A’,, toward the reader at ue 
group A’, away from the reader at A'y 
and toward the reader at A’,. The mag- 
netic field produced by this current will 
he most dense at the points SA and NA. 
and will be zero in the part of the alr 
gap immediately under the groups of 
conductors. Flux will pass inward across 
the air gap at points marked NA, and 
outward across the air gap’ at points 
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marked SA. In other words, there will 
be four polar regions in the air gap. 
Now consider an instant of time a little 
later when the current in B’ is a maxi- 
mum and in A’ it is zero. In a sixty- 
cycle circuit this will be 0.00417 second 
after A’ is a maximum. It will be seen 
that at this instant the polar regions will 
be situated at SB and NB, that is, they 
have moved through one-eighth of the 
circumference. At the end of another 
quarter of a cycle they will have moved 
on another eighth of the circumference, 
and so on. That is, the poles travel 
around the air gap at a speed equal to 
twice the frequency divided by the num- 
ber of polar regions established by one 
phase. This flux necessarily cuts the 
primary conductors, and its value will 
be such that the counter electromotive 
force so generated will be nearly equal 
to the impressed electromotive force. 
Let it be supposed for the moment that 
the secondary, or rotor, windings are 
stationary. Thus the rotor windings 
will have induced in them an electro- 
motive force equal to the counter electro- 
motive force generated in the primary 
winding, and since they are closed wind- 
ings of low impedance, a large current 
will flow. The action of the rotating 
field upon these currents will be to pro- 
duce a large torque in the direction of 
the flux rotation. In all, except very 
small, induction motors, the current 
which would flow in the windings, if 
full electromotive force were impressed 
with the rotor stationary, would be ex- 
cessive. On this account, induction mo- 
tors must be started either by using a 
fractional voltage at the terminals or in- 
serting extra resistance in the rotor 
windings, which would afterward be cut 
out of circuit. Since the speed of the 
flux is constant, it will be clear that as 
the rotor speed increases, the relative 
speed of the field and the rotor inductors 
will decrease and with it the electromo- 
tive force and current. The rotor will, 
of course, continue to accelerate until the 
driving torque is reduced to a value 
which equals the resisting torque. If 
the secondary circuits were open, the 
primary current would be only sufficient 
to produce a flux necessary to generate 
an electromotive force equal to the im- 
pressed electromotive force. But when 
the secondary windings are closed, the 
secondary magnetomotive force weakens 
this field, thus causing an increase of 
primary current until the secondary 
magnetomotive force is balanced by ad- 
ditional primary magnetomotive force. 
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The primary current may, therefore, be 
considered as having two components, 
one producing the actual flux and the 
other balancing the secondary magneto- 
motive force. 

Of the total actual flux produced by 
the primary windings a few per cent 
will not eross the air gap but will sur- 
round the primary conductors only. This 
is known as the leakage flux and gives 
rise to what is called the primary leak- 
age reactance. The secondary conductors 
will also produce a certain amount of 
flux which surrounds the secondary con- 
ductors only, and which gives rise to the 
secondary leakage reactance. 

Consider now that the rotor exerts no 
resisting torque and is rotating at a 
speed equal to that of the magnetic field. 
This speed is known as the synchronous 
speed. If now a resisting torque be put 
upon the rotor its speed will necessarily 
decrease and there will be a resulting 
relative motion between the magnetic 
field and the rotor conductors. This 
relative motion will produce an electro- 
motive force and consequently a current. 
The speed will decrease until this cur- 
rent produces a torque equal to the re- 
sisting torque. If n represents the syn- 
chronous speed and n’ the actual speed 
of the rotor, then the ratio (n-n’)/n is 
known as the slip. The value of the 
slip required for a motor to carry a giv- 
en load will depend upon the value of the 
secondary impedance. The smaller the 
value of the secondary impedance, the 
smaller will be the electromotive force 
necessary to produce the current re- 
quired for thé load; consequently, the 
slip will be less, since the electromotive 
force generated in the rotor windings is 
directly proportional to the slip. Con- 
sidering only the common flux which 
threads both the primary and the sec- 
ondary windings, the value of the elec- 
tromotive force e” on the secondary 
winding will evidently be equal to se’, 
where s is the slip and e’ the primary 
induced electromotive force. This rela- 
tion only holds when the secondary has 
as many inductors per phase as the pri- 
mary; that is, when the ratio of trans- 
formation is unity. A little consideration 
will show that when the rotor is revolv- 
ing, the secondary frequency is not equal 
to the primary frequency, but is equal 
to s times the primary frequency. There- 
fore, if æ” represents the secondary 
leakage reactance at standstill, its value 
at slip s will be equal to sz”. 

It has been stated that the primary 
current may be considered as having two 
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components. There is also a third com- 
ponent which supplies the core loss of 
the motor. This core-loss component is 
in phase with the primary impressed 
electromotive force while the magnetiz- 
ing component lags ninety degrees be- 
hind the primary impressed electromo- 
tive force. The component which bal- 
ances the secondary magnetomotive 
force may be called the working com- 
ponent, and it will be in exact opposition 
to the secondary current. 

It is common practice to insert extra 
resistance in the secondary circuit at 
starting and cut it out as the rotor 
reaches normal speed. 

The larger the slip at which maximum 
torque is desired, the larger must be the 
resistance. To secure good speed regu- 
lation, the slip must not be large; to se- 
cure good efficiency, the resistance must 
not be large; so that on both accounts 
the running value of the resistance must 
be small. 

-eee 
Appropriation for University of IMi- 
nois. 

The appropriation made by the State 
for the University of Illinois during 
the recent session of the Legislature, 
includes $200,000 for a new building 
for the College of Engineering, $180,- 
000 for the maintenance of this col- 
lege and the expenses of the Engineer- 
ing Experiment Station, and $12,000 
for shop materials. For mining en- 
gineering and maintenance $30,000 
was appropriated ; for mining engineer- 
ing equipment, $25,000; for co-oper- 
ative work with the United States 

Geological Survey, $5,000. 

A tax of one mill will hereafter be 
levied for the benefit of the University 
fund. It is estimated that this will 
amount to $2,250,000 a year. 

——_—_—_~+--e_____ 

New Canadian Generating Plant. 

The British Canadian Power Com- 
pany, now operating a combined elec- 
tric and compressed-air power plant at 
Cobalt, Canada, will construct a power 
plant at Wawaiton Falls, on the Met- 
tagami River, to supply current to the 
Porcupine District. The main dam to 
be built will give a head of 123 feet for 
two turbines, developing a total of 
4,000 kilowatts. The generators will 
supply twenty-five-cycle alternating 
current at 12,000 volts. 

e 

Exports of copper for the week end- 
ing June 15 were 7,269 tons; since June 
1, 15,330 tons; last year, 10,578 tons. 
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SUBWAY PLANS FOR CHICAGO. 


ADDRESS BEFORE CHICAGO ELECTRIC CLUB. 


At the meeting of the Chicago Elec- 
tric Club on June 21, R. C. St. John, 
subway engineer, interestingly described 
his plans for a subway system, which 
he has previously presented before the 
City Council. 


Speaking of the present congested ° 


condition of the downtown transporta- 
tion facilifies, Mr. St. John said that 
efforts have and are being made to re- 
duce the congestion on the elevated loop 
and upon the streets in the loop district 
by increasing their capacities, but such 
changes would be only a makeshift. 
Some relief might be obtained if the 
station platforms on the loop structure 
were lengthened and the tracks rear- 
ranged, and the surface lines might 
carry more passengers if their cars were 
routed more systematically, but we 
would hardly notice the changes, for the 
longer trains would be just as much 
crowded and so would the surface cars. 

The river tunnels, two of which are 
in operation and one in course of con- 
struction, may relieve the congestion, 
but no relief hasbeen noticed so far, 
and he said there never will be any 
marked relief from-that source. There 
has been a mistaken idea as to the cause 
of the congestion on the street—it is not 
on account of the bridges, except dur- 
ing non-rush hours, but on account of 
the traffic on our streets stopping to 
permit the already delayed traffic in in- 
tersecting streets to proceed a few feet 
further in its slow retarded movement. 

The only adequate method of reliev- 
ing the congestion is to go under the 
street surfaces and construct subways 
through which cars and trains may pass 
without being stopped at every street 
intersection, as the cars on the surface 
now are, but only stopped at commo- 
dious stations to take on or let off pas- 
sengers. 

Mr. St. John said that the greatest 
delay to the movement of surface cars 
and elevated trains occurs within the 
district east of Halsted Street, north of 
Twelfth Street and south of Chicago 
Avenue, and while it is more acute in 
some places than in others, the whole 
district appears to require additional 
facilities for the movement of cars on 
trains, or in other words, subways; and 
this area should be considered the dis- 
trict where additional facilities should 
be given, so that any one, at his option, 
may, by car or train, move into, through 


or out of without delay, and thus by the 
easy transportation induce a more even 
distribution of business density than 
now exists. It would not be fair, how- 
ever, to reduce transportation facilities 
at any one point, although such facili- 
ties may originally have been the cause 
of business or property inflation at that 
point. It would seem to be fair to in. 
crease such facility at other points with- 
in this business district and induce 
thereby even business extension. 

The, following principles were advo- 
cated in designing and locating initial 
subways: (1.) Should be capable of 
extension, and therefore be the founda- 
tion or nucleus of an extensive subway 
system. (2.) Should provide facilities 
for both elevated and surface lines. (3.) 
Should have sufficient capacity to mate- 
rially reduce the congestion of both 
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o 
possible, and the adjoining busines 


places by bridging the streets during 
excavation and construction. Three 
years will be required to complete the 
proposed subways after the working 
drawings and surveys had been made. 
The estimated cost of the subways is 
as follows: State Street, $7,500,000; 
Harrison and Randolph Streets, $7,500,- 
000, making a total of $15,000,000. That 
is 5.413 miles of subway, or 21.474 miles 
of single-track subway. This does not 
include the cost of care of adjoining 
buildings, which, liberally estimated, 
would not cost over $1,000,000. 
Exhibiting a map showing the initial 
step in his plan (shown herewith), Mr. 
St. John said that assuming that two 
blocks are not too many for one to walk, 
fixes the north and south subway in State 
Street; the northerly east and west sub- 
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surface and elevated lines’ traffic. (4.) 
Should provide facilities to through 
route both elevated trains and surface 
cars between the North and South, the 
West and South Sides and the West 
and North Sides. (5.) Should permit 
abolition of elevated loop. (6.) Should 
provide facilities in all parts of the 
business district, so that business will 
spread evenly within that district. (7.) 
Should have no grade crossing. (8.) 
Should have no excessive grade. (9.) 
Should be well ventilated, drained and 
lighted. (10.) Should be fireproof and 
sanitary. (11.) Should not obstruct the 
construction of future subways in in- 
tersecting streets. 

Mr. St. John said that it is proposed 
to construct the entire system with as 
little inconvenience to street traffic as 


way in Randolph Street, and with the 
addition of a desire to extend the busi- 
ness district, it fixes the southerly east 
and west subway in Harrison Street. 
State Street is the most westerly street 
of 100 feet in width, which makes it im- 
possible for the north and south sub- 
way to be located further west. There 
are also no elevated structures in the 
Streets chosen, except at intersecting 
Streets. 

The speaker presented statistics 
showing the present volume of traffic 
and he explained what effect the sub- 
way outlined would have on these con- 
ditions. He also presented figures on 
the future traffic of Chicago and de- 
scribed how the present plans could be 
made sufficiently flexible to accommodate 
any increase. 
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June 24, 1911 
MAGNETIC CALCULATION 8, 


BY M. J. EICHHORN. 


The calculation of electromagnets is 
a subject which presents considerable 
difficulties, both on account of the 
mathematical expressions involved and 
on account of the scarcity of accurate 
data on this subject. The magnetic 
properties of iron and steel have been 
investigated by numerous scientists and 
the literature of the subject, scattered 
throughout various books and periodi- 
cals, is quite extensive, but the results 
obtained by different investigators are 
not in as close agreement as would seem 
desirable. In the following I will pre- 
sent and compare some of these data, 
obtained from various sources, and also 


FL UR-BENSITY OM LINES PER SOMAR M, ~ T SOR AAMATURES. 
Ad AR I. r AON S, AOINE S. on A Ta: a 


3 4 56789% PY) so 
aman e Tuns PR men or masnit PAN 
SLUIS -DENSITY IN LINES PER SOURRE WEN,- W. IR 
w mein joo’ ro] r ee E mw ROVEN a ow 


3 $6799 ie 30 % 
AMPERE- TUANS PER INCH OF MAGNET Sar aiaiai 


FL UX-DENSITY Z LINES PCA A akaa i Wwe". zau LADLE IRON. rues 


3 y £4789% 20 éo 70 bo 30100 
asrperc-torhs pan “new or Macnee PATA, 


FLUX OENSITY IN LIMES PER SOUARE INCH. ~ CAST IRON. 
j ee issa Seren 40808 Sete site 


s 9% 5 67990 °° 20 ” fe 
AMPIAL-TURNS PER INCH OF MAGNETIC PATH 
FLOC-OENSITV IM LIMES PER SQUARE IH ~ AIR- 

Sapo f, ry 

jae . gees See 6 7 9 9 Ww 
AMPERE -TURNS PER INEN or nonent rie PATH, 

FLUE- DENSITY IM f INES PER SQUARE INCH — SANNEY'S ARMATURE (NON 
‘adie 7 NTO 450000 


p Doo «op 900 6t 30 Do0. nao 2 3 
AMPERE-TUANS PER INCH OF MAGNETIC PATH. 


PUR-DENSITY M LINES PER SQUARE mA- 6600 ENO WARANT Law. e 


j 3 Get 608 wy 800 1000 Base 
aotne-ronts PER WEN OF MAEMETIC PATH, add 


FIG. 1.—NOMOGRAMS OF MAGNETIC DATA 
FOR CALCULATING WINDINGS. 


tabulate some of the calculations, based 
thereon, by means of graphical tables. 

A very clear explanation of the cal- 
culations of magnetic circuits will be 
found in Silvanus P. Thompson’s book, 
‘Design of Dynamos,’’ published in 
London in 1903, and the reader is re- 
ferred to this work for the derivation 
of the formulz commonly used and also 
for a list of books and articles giving 
additional information on this subject. 
Thompson gives on Plate 1 in this work 
the usual curves of magnetic data for 
calculating windings drawn in a sys- 
tem of uniform rectangular co-ordi- 
nates, the ordinates of which represent 
flux-density in maxwells per square inch 
and the abscisse ampere-turns per inch 
of magnetic path. I have constructed 
the nomogram, shown in Fig. 1, which 
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gives the same data in the form of a set 
of scales, graduated so as to give all the 
information about one particular kind 
of material on one line. By this method, 
which is called the method of numbered 
points and is due to Maurice D’Ocaghe, 
the results so tabulated can be read off 
more quickly and without the liability 
of errors that is inherent in following 
a co-ordinate to the margin of the dia- 
gram. This method also permits a far 
closer and more accurate interpolation 
of the intermediate values than the 
Cartesian diagram. On examining Fig. 
1 closely, it will be found that the bot- 
tom scale of the five upper scales is 
identical and numbered from 2 to 200, 
representing the ampere-turns per inch 
of magnetic path. This scale is a 
logarithmic scale, and on this as a basis 
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The following example will illustrate 
the use of the nomogram. Supposing 
it is desired to find the number of am- 
pere-turns of excitation necessary to 
drive a flux of 15,050,000 maxwells 
through a cast-iron yoke of a dynamo, 
and that the cross-section of this yoke 
is 350 square inches and its length 18 
inches. The flux-density, usually de- 
noted by the letter B, is 15,050,000/350 
=43000 maxwells per square inch. 
Looking for this value of the flux-den- 
sity on the scale for cast iron, we find 
opposite this value the value 67 am- 
pere-turns per inch of magnetic path, 
and as the latter is given as 18 inches, 
the total excitation required is 18*67= 
1,206 ampere-turns. 

In examining the upper scales of Fig. 
1, I found a surprising similarity in the 
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FIG. 2.—NOMOGRAM FOR RELATION BETWEEN FLUX-DENSITY AND EXCITATION, 


is plotted the flux-densities in lines per 
square inch for the various materials 
as given by Thompson. Wherever a 
point is taken on any of the scales 
shown, it gives by reading on the two 
juxtaposed scales a pair of values of 
these two quantities or variables, which 
belong together, so that if one is given 
the other can be found immediately. 
The bottom scale on which the data are 
plotted can of course be of any nature, 
and the reason why a logarithmic scale 
is used in this case in preference to a 
regular scale is that it is more condensed 
in the region of the higher values, where 
the flux-density changes more slowly. 
The three last lines of Fig. 1 show the 
relations of the quantities for the air- 
gap and for two kinds of iron carrying 
higher flux-densities. 


appearance of these scales, and this led 
me to enlarge them to the same size, by 
projection on a parallel line, in such a 
manner that the distance between cor- 
responding points became the same on 
all the different scales for the flux-den- 
sity. When this was done, they could 
be superimposed and compared directly 
and then showed a very fair agreement, 
barring minor deviations, which might 
be due to irregularities in the curves 
and in the construction. In this man- 
ner I obtained the scale used as abscissa 
in Fig. 2, in whieh the ordinate-scale 
is the logarithmic scale for- ampere- 
turns, same as in Fig. 1. This consti- 
tutes an anamorphosed system of co- 
ordinates, in which the abscissa is an 
empirical function of the flux-density. 
When the above-mentioned data from 
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Thompson are plotted on this system of 
co-ordinates, we get Fig. 2, in which 
the curves are transformed into a close 
approach to straight lines. The heavy 
lines in this figure are for the actual 
data and the finer dotted lines are true 
straight lines, which, according to my 


conjecture, might be considered as ex- 


trapolations. If this conjecture should 
be confirmed by addjtional experimental 
investigations, then there exists a linear 
relation between the logarithm of the 
excitation and some unknown function 
of the flux-density, this linear relation 
being, of course, different for different 
i materials. While the function above 
mentioned is unknown in a mathemati- 
cal sense, it is of course known approxi- 
mately as plotted in Fig. 2, and from 
the available experimental data, nu- 
| merical or graphical tables of the same 
, might be prepared. The principal de- 
viation, as will be noted in Fig. 2, is 
where the upper part of the line for 
wrought iron crosses over and nearly 
meets the line for Sankey’s armature 
iron. Whether this is due only to 
errors in the data or diagrams, or is 
due to an actual deviation of the ma- 
terial from the above mentioned linear 
-relation, can only be determined by ad- 
ditional experimental evidence, which is 
lacking at the present time. It should 
be remembered that they are due to 
two independent investigators, the lower 
part being from Thempson’s Plate 1, for 
which he. does not mention any special 
authority; and the upper part of the 
line for wrought iron being due to Mr. 
Parshall and taken from page 7 of the 
book. The same applies to the line for 
armature iron, neither of the investi- 
gators heing mentioned in this case. 
The probabilities are that there is 
some, as yet unknown, law that connects 
the variation in permeability with the 
chemical and physical state of the iron. 
This probability is still further strength- 
ened by the data presented in Fig. 3. 
This represents the results obtained by 
J. A. Ewing and published in an arti- 
cle: *‘Magnetie Testing of Iron and 
Steel’ in the Proceedings of the Institu- 
tion ef Civil Engineers, May, 1896. His 
results are given in metrie units and I 
have reealeulated them for English units 
and plotted them on the same kind of 
co-ordinate system as in Fig. 2. These 
data also show an approach to the 
straight-line form, exeept No. IV. whieh 
shows quite a pronounced curvature. 
However, there is also considerable di- 
| gergence between the three samples of 
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steel castings, one of which follows quite 
closely a sample of wrought iron. In 
this figure I have also plotted the data 
from Fig. 2 in finer dotted lines for 
comparison, and the upper part of 
Curve II, which is for a Low-Moor bar, 
forged into a ring, annealed and turned, 
conforms with my conjecture in regard 
to the middle part of the wrought-iron 


200 


Vol. 58—No, 35 


sity in Figs. 2 and 3, can be obtained. 
This method consists in first obtaining 
an empirical scale by purely graphical 
methods, as outlined above; a table is 
then constructed, showing the distance 
from one end-point of this scale to each 
of the division lines on the same, meas- 
ured in some length measure such as 
inches, subdivided decimally, together 
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FIG. 3.-NOMOGRAM FOR RELATION BETWEEN FI.UX-DENSITY AND EXCITATION. 
Dotted Lines Show Thompson's Data. 
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FIG. 4—NOMOGRAM FOR RELATION BETWEEN FLUX-DENSITY AND EXCITATION. 


line in Fig. 2. and seems to show that 
the fine dotted line in this figure might 
be nearer the true- value. 
considerations still 


The above 
further emphasize 
the necessity for further experiments in 
order to determine these questions. 

In passing it might be interesting to 
examine the method by which an em- 
pirical seale, like the one for flux-den- 


with the differences between the succes- 
sive values so obtained. These differ- 
ences are then plotted on a system ol 
ordinary rectangular co-ordinates 0n as 
large a scale as practicable, and then â 
smooth curve is drawn through or he- 
tween the points so obtained in ordet 
to equalize the differences. A new ni 
merical table is now constructed with 
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these corrected differences, and this 
when plotted will give a scale free from 
accidental irregularities. If desired this 
system can be extended to the second 
and third differences, where greater 
approximation is required. 

Under the assumption that the lines 
in Figs. 2 and 3 are straight lines it is 
possible to construct a more convenient 
nomogram of alined points, in which to 
each’ line in the former corresponds a 
single point in the latter, and this has 
been done in Fig. 4, which also con- 
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piece of transparent celluloid, through 
one of these middle points and reading 
a pair of values of the excitation and 
flux-density, which belong together, at 
the intersection of this line with the 
outside scales. For the air gap the line 
should be laid tangent to the short 
curve shown. It is remarkable that in 
this nomogram the separate points for 
the different kinds of iron seem to range 
themselves along the curved line which 


is indicated by dashes, and that their . 


positions in this line seem to depend on 


D 
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W,,=0.83 7 n B® 1077 in which W,= 
the hysteretic loss in watts per cubic 
inch of iron; "=the hysteretic constant, 
which varies according to the material; 
n=the number of cycles of magnetiza- 
tion per second; B=the flux-density in 
maxwells per square inch. The formula 
for the eddy-current loss given by 
Thompson is: W.=40.64 t? B? n? 10°'?. 

In this formula W.=the eddy-current 
loss in watts per cubic inch of iron, and 
t—thickness of sheet in inches. 

He also gives two Cartesian diagrams 
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sity In maxwells per square inch. I have 


KS 


of the same nature as in the two pre- 


ta 


XIV) worked at high flux-density, in- 


vious nomograms, but additional scales 
are shown for metric units. These lines 
can, of course, also be used as a con- 
venient conversion table from metric 
to English units and the reverse. To 
each separate kind or quality of iron 
corresponds a single point in the mid- 
dle of the diagram, and the readings 
are obtained by passing a straight line. 
preferably drawn or scratched on a 


vestigated by Sheldon, and quoted in 
Foster’s ‘‘Electrical Engineer’s Pocket- 
Book,’’ 1908, page 89. 

The next question in calculating a 
magnetic circuit is to find the heat 
waste in the iron core, due to the hys- 
teresis loss and the eddy-current loss. 
The formula given by Thompson for 


the former is: 


subjected these diagrams to a logarith- 
mic anamorphosis, whereby the curves 
are reduced to straight Ines, and com- 
bined them in one nomogram, Fig. 5. 
In this nomogram the ordinate is the 
logarithm of the waste and the abscissa 
the logarithm of the flux-density, the 
hysteretic constant is represented by a 
set of parallel lines and the thickness of 
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sheet by another set of parallel lines, 
making a different angle with the axes, 
on account of the difference in the ex- 
ponent for B. This nomogram can be 
used in the same manner as the above 
mentioned diagrams. It is, however, de- 
sirable to do away with the auxilary cal- 
culations required in this case, and to 
embody the data for the hysteretic con- 
stant, and this is done in the nomogram, 
Fig. 6, which gives at a glance both of 


the core losses, the only remaining aux- 


iliary calculation being to add the re- 
sults obtained. This nomogram is in 
reality composed of two nomograms of 
double alinement, which have been su- 
perimposed, so as to have a common re- 
sult and intermediary scale. If in the 
first formula we take the logarithms on 
both sides of the sign of equality, we get: 

log W ,=K-+logi+log n+1.6 log B. 

Transposing, we get: 
log? +1.6 log B+ HKH=A=log W,—log n; 
which equation can be represented on 
five parallel scales by a double alinement. 
In this equation, A stands for the con- 
stant involved and A represents the in- 
termediary variable. By the same pro- 
ceeding in the case of the second formu- 
la, we get: 

log W.=K,+2log t+2log B+2log n. 

Transposing, we get: 

2log t+2log B+K,=A,=log W.— 
2log n. 

This formula is also capable of the 
same kind of representation, and fur- 
thermore, A, has the same meaning, that 
is, watts wasted per cubic inch of iron 
at one cycle per second. The nomogram 
so obtained is used, as indicated by the 
dotted lines, by passing a straight line 
through the value of the hysteretic con- 
stant on the top scale and through the 
value of the flux-density on the upper 
side of its scale, which is graduated for 
the hysteretic loss, and reading the 
value of the intermediary variable on 
the middle scale. The movable line 1s 
now pivoted around the point so ob- 
tained on the middle seale to the value 
of the frequency on the upper part of 
its seale, which is graduated for the 
hysteresis loss, and then the watts wast- 
ed by hysteresis can be read off on the 
bottom scale, which has two gradua- 
tions. one being for Watts per cubice inch 
of iron and the other for watts per 
pound of iron. The same proceeding is 
now repeated, starting at the proper 
point on the scale for thickness of sheet 
and using the bottom graduations on 
the fux-density and frequency scales, 
whieh are provided to give the eddy- 
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current loss. The latter is then read 
off on the bottom scale and, when added 
to the result previously obtained, gives 
the total core loss. On the top scale 
there are a number of points indicated 
by roman numerals in circles from (I) to 
(XI), which give the data for this con- 
stant, contained in the table on page 
11 of Thompson’s book. On the thick- 
ness scale the numerals marked in cir- 
cles give the number on the Birmingham 
wire gauge, corresponding to the thick- 
ness, thus saving the reference to a- wire 
table. The exponent 1.6 for B in the 
hysteresis formula is due to Steinmetz 
and has been questioned by various in- 
vestigators, as stated in Foster’s Pocket- 
book, page 99. If it is desired to use a 
larger value for this exponent, it is only 
necessary to enlarge the scale on the 
upper part of the B-line to the proper 
size. The example indicated by the dot- 
ted lines in Fig. 6 is as follows: Find 
the iron losses in the teeth of an arma- 
ture made up from laminations of No. 
26 B. W. G. iron, having a hysteretic 
constant of 0.0025, if the flux-density is 
128,000 maxwells per square inch and 
the iron passes through 22.5 complete 
cycles of magnetization per second. Fol- 
lowing the lines on the left side of the 
figure, we get the watts wasted by eddy- 
currents per cubic inch of iron = 0.112. 
In the same way, by following the lines 
on the right side of the figure, we get 
the watts wasted by hysteresis per cubic 
inch of iron=0.74. Consequently the 
total iron loss is 0.852 watt per cubic 
inch. The corresponding figures per 
pound of iron are: eddy-current loss = 
0.4, hysteresis loss = 2.6, total = 3 
watts. l 

There is of course a considerable 
amount of uncertainty in these figures 
due to the lack of exact knowledge and 
the want of agreement between the re- 
sults of various investigators. For in- 
stance the coefficient in the formula for 
the eddy-current loss is given by Thomp- 
son as 40.64, which figure has been used 
in these nomograms, but Foster’s Poek- 
et-book on page 99 gives the value 42. 
a diserepaney of about 3.5 per cent. 
However, on account of the facility of 
getting quick results by means of these 
nomograms, it is easy to assume maxi- 
mum and minimum values, covering the 
cutstanding limits of experimental un- 
certainty, and to get the corresponding 
results in the form of an upper and 
lower hmit, between whieh the real value 
is likely to be. 

For additional discussion of the Stein- 
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metz exponent for B (1.6), reference 
might be made to an article in the De- 
cennial Publications of the University 
of Chicago, 1903, by Carl Kinsley on 
“A Systematic Method of Calculating 
the Dimensions of Direct-Current Dy- 
namo-Electrie Machines.” 
— ene 

_ The Deterioration of Ebonite. 

It is well known that when subjected 
to light the surface of ebonite decom- 
poses with the production of free sul- 
phuric acid. This is shown by a discol- 
oration. 

An investigation of the matter has 
been carried out at the English National 
Physical Laboratory and the results are 
given in the annual report. Samples of 
many qualities of ebonite were placed 
under a sheet of glass to protect them 
from dust and exposed for many months 
to a north light. A portion of each was 
covered with a brass disk which pro- 
tected some of the surface of the ma- 
terial from the action of the light, and 
the production of acid could be roughly 
gauged by the gradual discoloration of 
the brass. It was found that a yellow 
glass acted as a great protecticn and 
that a blue glass had but little effect in 
delaying the production of free acid. 
The effect can be greatly reduced by 
covering the apparatus with a glass 
whose surface is coated with a layer of 
gelatine containing a yellow or red 
dye, but this has not been found a com- 
plete protection. The only entirely sat- 
isfactory method, where high insulation 
is required, is to cover all ebonite by 
wood or opaque glass or other material, 
leaving holes for the handles required 
for manipulating the necessary switches 
and for making the electrical connec- 
tions. A third arrangement which has 
been successfully adopted is to depend 
on amberite (an artificial amber made 
from amber waste) for insulation. 

The insulation may be restored by 
thorough washing, and it has generally 
been found that the rate of production 
of acid diminishes and that the trouble 
lessens as time goes on. In certain 
qualities of ebonite this is accompanied 
by a change in the color of the surface. 
which gradually becomes a greenish 
grav, and which, as far as observation 
has gone, is electrically as good and 
more permanent than the polished black 
new surface. It is quite possible tha! 
a satisfactory material might be pre 
duced by aging the surfaces through 
exposure to a strong light and by fre- 
quent washings. 
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APPLICATIONS OF ELECTRIC 
POWER IN THE INDUSTRIAL 
AND DOMESTIC LIFE OF 
EUROPE. 


BY C. A. TUPPER. 


Having reviewed briefly in the issue 
of June 3 of the ELECTRICAL REVIEW 
AND WESTERN ELECTRICIAN, the salient 
features of the manufacture and oper- 
ation of electrical apparatus in Euro- 
pean countries, I will endeavor to sum- 
marize the various applications of elec- 
tric power in such a manner as to bring 
out the differences between American 
conditions and those prevailing abroad. 

The electrification of iron and steel 
mills, foundries, machine shops, textile 
mills, cement plants and manufactur- 
ing establishments of every description 
is proceeding steadily but not as rap- 
idly as in this country. Europeans dis- 
like to serap any equipment that is still 
good for years of service, and the 
change to electric drive will, therefore, 
be only gradually made. The saw mill, 
flour mill, leather and brewing indus- 
tries are conspicuous examples of this 
conservatism. 

The substitution of electricity for 
steam power in the operation of mines, 
the use of haulage machines instead of 
animals, and the introduction of rotaty 
tunnelling and cutting machines, ete.. 
in the principal producing districts of 
Germany, Austro-Hungary and other 
countries, have gained greatly within 
the last two years. The fact that the 
imperial governments now exercise 
practically complete control over the 
output of coal within their borders, and 
to a considerable extent over other 
forms of mining, has resulted in the 
systematic improvement of everything 
connected with them. 

In following the products of the mine 
or mill through the various phases of 
their distribution, it will be observed, 
first of all, that there are few handling 
plants in Europe comparable to those 
which have come to be so common in 
the ports of our Great Lakes and at 
places along the seaboard; but the or- 
dinary dockage equipment abroad, 
both in ocean harbors and on the nav- 
igable streams, is far superior to the 
average in this country. It includes 
eapstans, windlasses, cranes, hoists, 
tipping turntables, telphers and track 
distributors, ete.; and such apparatus 
is found even in small communities 


along the rivers or canals, where, if 
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they were similarly located in this 
country, nothing more than roustabout 
labor or at most a small derrick would 
be found. Equipment of this nature 
was formerly operated almost entirely 
by steam-hydraulic power; but nearly 
all modern dock machinery is electric- 
ally driven. For moving bascule and 
swing bridges electric motors and con- 
trollers are also generally used, the 
same as on this side of the water. 

The industrial application of electro- 
magnetism does not appear to have 
made much progress in Europe. Large 
magnets for unloading or otherwise 
handling material, such as the Electric 
Controller & Manufacturing Company 
and others have introduced so largely 
in this country, were not observed on 
the Continent; nor did I see many 
magnetic separators in the shops and 
foundries. 

With electric furnaces it is a difter- 
ent story. While I was familiar with 
the work of the electric furnaces first 
installed in this country and have fol- 
lowed with interest the attempts to 
extend their sphere of usefulness, I 
was not prepared to learn how exten- 
sively the various standard types, from 
the early Siemens design to the modern 
Kjellin, Roechling-Rodenhauser (induc- 
tion), Giffre, Girod (bottom electrode), 
and Heroult and Stassano (overhead 
electrode) types, have been installed in 
the several countries of Europe. They 
have now become so common that their 
use excites little remark. The princi- 
pal obstacle to their more extended in- 
troduction has been the cost of the 
electric current; but with the devel- 
opment of water-powers this difficulty 
has been largely overcome. Most read- 
ers of the ELECTRICAL REVIEW AND 
WESTERN ELECTRICIAN are no doubt fa- 
miliar with some of the progress that 
has been made in this direction, inelud- 
ing the utilization of hydraulie energy 
in such out-of-the-way places as the 
north of Norway, Sweden, Finland, ete. 
Related to this is also the application 
of such power to the production of 
nitrates, and other chemicals used in 
the industries, 

Another means for the conservation 
of energy has been found, as with us, 
in the installation of ice-making plants 
and their operation as day loads for 
power and lighting stations. An in- 
ternational congress recently held in 
Vienna was productive of good in dis- 
seminating information along this line. 

American accumulators of the Gould, 
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National, Philadelphia or Electric Stor- 
age Battery types compare very favor- 
ably with those in service in Europe, 
and the percentage of use seems to be 
considerably greater here for impor- 
tant power or lighting systems. In 
the case of small isolated plants, how- 
ever, advantage of this method of stor- 
ing up energy has been more exten- 
sively taken abroad. In this connec- 
tion it is interesting to note that, with 
the working out of a number of prob- 
lems, the use of wind power supple- 
mented by storage batteries seems 
destined to increase in various parts of 
Europe, particularly along the shores 
of the Baltic, where the wind blows 
steadily a good share of the time. 
There is no question but that wind mills 
might be employed in some sections of 
the United States, not only for pump- 
ing water but also for isolated power 
purposes, and the experience of Euro- 
peans in this respect should be closely 
watched. 

In the field of electric traction there 
still seems to be excellent opportunity 
for the interchange of ideas between 
the United States and Europe. They 
have, however, taken more from us 
than we have from them. So far as 
car equipment, including motors, air 
brakes, ete., is concerned, I found that 
practice on the Continent is greatly in- 
fluenced by the work of the European 
branches of the General Electric and 
Westinghouse companies; but in the 
layout and operation of their lines, 
Europeans have developed methods of 
engineering and management which 
are, in many ways, superior to those o°. 
American roads. It is also an interest’ 
ing fact that the features of their sys- 
tems which have operated most largely 
to their advantage were originally 
brought about by regard for the comfort 
and safety of the public. With the ex- 
ception of a few lines in southern Eu- 
rope, where traffie is suspended while 
the conductor argues with a female 
passenger over the payment of her 
fare, the city cars are run on faster 
time than is the rule in this country, 
with fewer stops, and ample accommo- 
dations are usually afforded to give 
every passenger a seat. The interur- 
ban lines, whether operated on direct- 
current or single-phase alternating 
current, are in excellent trim and give 


good service. At some places track- 


less trolley systems are coming into 
use. For large cities more and more 
consideration is being given to the pos- 
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sibilities of subways. Those of Lon- 
don are a revelation to Americans. In 
Paris and Berlin good systems exist, 
and Vienna is now looking to one for 
a solution of cross-town problems. 
The intention is freely expressed 
abroad, by the governmental boards 
and private corporations controlling 


the steam railways, to bring about. 


their electrification at as early a date 
as practicable, but for the reason that 
much of the hydroelectric power which 
it is proposed to utilize is unfavorablly 
located in relation to boundaries, with 
possible interference at its source to 
hinder military movements in time of 
war, and also because of the expense 
involved, the execution of these pro- 
jects is proceeding but slowly. 

For special service, however, includ- 
ing tunnel operation, switching, ete., 
and also for export to South America, 
Japan and other countries, European 
builders have developed some very 
efficient electric locomotives. I had 
the good fortune to be in central Switz- 
erland at the piercing of the Loetsch- 
berg tunnel, the new rival of the St. 
Gotthard and Simplon routes. For this 
tunnel the Maschinenfabrik Oerlikon, 
of Zurich, and the Allegemeine Elec- 
tricitats Gesellschaft, of Berlin, are 
designing locomotives of the heaviest 
construction, which will be thoroughly 
tried out on a portion of the route be- 
fore the new line is opened to through 
traffic. From what I saw of similar 
machines, they will equal or surpass 
the best thus far evolved in this coun- 
try by the Westinghouse and General 
Electric designers, although the latter, 
wf course, will have the future benefit 
of whatever is worked out at Berlin. 

Contemporaneous with the opening 
up of the country districts to closer in- 
tercourse with the cities, by means of 
electric traction, is the extension to 
the former of power and lighting serv- 
ice. While abroad, I had my attention 
ealled by a Swiss manufacturer of elec- 
trical apparatus to an item in the ELEC- 
TRICAL REVIEW AND WESTERN ELECTRI- 
CIAN to the effect that Albert Scheible, 
of Chicago, had delivered an address 
before the Chicago Electre Club in 
which he described the extensive use of 
electricity. for operating agricultural 
machinery. This is a very interesting 
development, notably in Franee, Den- 
mark, Germany and Bohemia, and has 
led to the widespread ramification of 
central-station One large 
plant, now under eonstruction not far 
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from Dresden, has obtained the right 
of operating in four large districts and 
will supply current to several hundred 
communities, mostly small hamlets. 
The concentration of all operations per- 
taining to farming except the work in 
the fields, a concentration that exists 
abroad to an extent unknown among 
the farmers of the United States hav- 
ing homes on their own land, makes 
such an arrangement much more feas- 
ible in Europe, but the idea is pregnant 
with possibilities for central stations 
in the agricultural sections of this 
country. 

In the cities, however, electric serv- 
ice companies have not begun to real- 
ize the opportunities open for the con- 
sumption of current to the extent to 
which we are accustomed in the United 
States and Canada. Electrically oper- 
ated elevators, largely of Otis or other 
American design, are installed in most 
of the better hotels, but, except in re- 
sorts like Nice, the lighting system is 
very feeble, and the hundred and one 
uses to which electricity is put in the 
Astor .House or Hotel La Salle are al- 
most unheard of abroad. The employ- 
ment of electrical apparatus in the 
house is also a sealed book. As to shop 
lighting and window display at night, 
one finds it only on certain boulevards. 
The other streets are dark. London, 
Berlin and a few of the progressive 
smaller cities are the bright and shin- 
ing exceptions to this rule. 

Generally speaking, European elec- 
tric service companies have no concep- 
tion of a campaign such as the Com- 
monwealth Edison Company has been 
carrying on in Chicago. Instead, for 
example, of following the progressive, 
broad-minded course of the latter in 
the use of metal-filament lamps, the 
introduction of the latter is discour- 
aged, even at exorbitant prices, be- 
cause of their effect in temporarily re- 
ducing current consumption. Tungsten 
lamps have, in fact, caused much dis- 
sension and bitterness abroad. Light- 
ing-installation contractors complain of 
the lack of standardization in the 
sizes and shapes of the bulhs, of the in- 
ferior ductility of the filaments and of 
their general unrehability. Users, after 
numerous failures, go back to the car- 
bon lamps. These difficulties were, 
however, more apparent in the South, 
particularly in Italy. In the North ex- 
perience was more satisfactory, but it 
will be long before central-station serv- 
ice equals American standards. 


Vol. 58—No. 25 


The advantages to be derived from 
electric signs and other advertising ap- 
phances are slowly filtering into the 
minds of Europeans. There are op- 
portunities abroad for the introduction 
of many American specialties in this 
line and there will be more in the 
future. 

Whatever is sent to Europe must, 
however, be a specialty, if it is intended 
to build up an export trade. For 
standard machines or appliances there 
is practically no demand that cannot 
be filled by the home product at lower 
prices than American manufacturers 
can afford to take for its equivalent. 
This fact is so well recognized that even 
such firms as Brown, Boveri & Cie, in 
the very center of Europe, have branch 
plants in the other countries for meet- 
ing the native competition. It must 
also be remembered, as above indi- 
cated, that the need of many luxuries 
which are now necessities with us has 
not yet been felt in most European 
communities. The best means of de- 
termining upon the suitability of any 
line for introduction abroad is to make 
a personal investigation of conditions. 
Correspondence with agents or possible 
users, and the sending of samples, will 
seldom do any good. 

One phase of the export trade should, 
however, not be overlooked. European 
capital is being largely invested in 
power, lighting and water-works sta- 
tions, mines and industrial undertak- 
ings of all kinds in other parts of the 
world, for which enormous purchases 
of power and electrical machinery, aux- 
iliary apparatus, etc., are annually 
made. This equipment is purchased not 
at its place of installation, as a rule, 
nor in New York or Chicago or San 
Francisco, but in London, Paris, Ber- 
lin, Hamburg and other European com- 
mercial centers. It has been demon- 
strated by American companies having 
branches or good representation abroad 
that much of this business can be se- 
cured. and it is worth going after. 

— eme 
Examination for Draftsman. 

The United States Civil Service Com- 
mission announces that on July 19 and 
20 an examination will be held at the 
usual places to secure men to fill the 
position of mechanical draftsman. 
Those wishing to take the examination 
should secure examination form 1312 
from the secretary of any board of ex- 
aminers, or from the Civil Service Com- 
mission, Washington, D. C. 
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TRANSFORMER OIL. 


BY ALEXANDER DUCKWORTH. 


There is no little difficulty in finding 
a proper oil for use in cooling trans- 
formers, for the requirements that 
must be met are somewhat diverse. 
‘The oil must be thin enough to permit 
of rapid circulation or it cannot have 
the desired rapid cooling effect. On the 
other hand it must have a high evapo- 
rating point so that at working tem- 
peratures it will not vaporize to an ap- 
preciable degree. 

A high specifie resistance and di- 
electric strength are of course neces- 
sary, and as these are common to a 
greater or less degree with all hydro- 
carbon oils, it is with possible impuri- 
ties that we wish to deal. 

The impurities exist in two states, 
either in suspension or in solution. 


Those in the first category can be re- 


moved by careful filtration, whilst in 
the second, moisture is the impurity 
that interests us most, affecting as it 
does both the specific resistance and 
the dielectric strength. 

Generally speaking, all oils contain a 
certain amount of moisture, known as 
their water of saturation, and if the 
amount present does not exceed this 
point of saturation the oils will remain 
perfectly bright, but any excess will 
render the oil cloudy or opaque. How- 
ever, if the highest tests are to be ob- 
tained, the oils must be freed even 
from this water of saturation. This is 
not a difficult works operation, pro- 
vided the requisite vacuum pans and 


desiccating media are available, but to 


attempt to effect this by means of di- 
rect heat, as is sometimes done on the 
job when erecting transformers, is cer- 
tainly most inefficient and dangerous. 

The desiccated oil is in a somewhat 
unstable condition, as it will reabsorb 
moisture from the atmosphere should 
opportunity be allowed, although such 
atmosphere may contain absolutely no 
moisture in the liquid state, such as 
rain or mist. For instance, a sample of 
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desiccated hydrocarbon oil will, on ex- 
posure to the atmosphere of an ordi- 
nary warm so-called dried room, ab- 
sorb therefrom water up to a definite 
point of saturation, such point of 
saturation being controlled by the 
temperature, barometric pressure, and 
the state of actual saturation of the 
atmosphere. It is therefore essential 
that the oil after desiccation shall at 
once be filled hot into metal vessels 
which have been previously dried and 
which can be hermetically sealed for 
handling and transit, and that before 
opening these packages again for use, 
the transformer and its case shall be 
carefully cleaned and dried, special at- 
tention being given to insure that the 
cotton windings have been freed from 
moisture, and then the oil must be 
transferred with all possible expedi- 
tion. Whilst the transformer is work- 
ing and is at a temperature above that 
of the atmosphere, the tendency to ab- 
sorb moisture is a minimum, but on al- 
lowing it to cool, if air has access to 
the case, absorption of water vapor will 
take place and trouble may result. For 
this reason it is desirable entirely to 
fill the transformer cases with oil and 
to seal them as far as possible, pro- 
vision being made for expansion and 
contraction. This can easily be done 
by means of a spyhon bottle, exposing 
as little surface as practicable to the 
atmosphere. 

It is recognized that the formation of 
deposit in a transformer oil, under the 
conditions of actual use, is an extreme- 
ly serious matter, and one to be guard- 
ed against at all costs. At the very 
least, such deposit necessitates the 
cleaning of the transformer coils, and 
the filtration of the oil at regular peri- 
ods. This operation in itself is a costly, 
and at the same time inconvenient, mat- 
ter, as it necessitates putting the trans- 
former out of commission for perhaps a 
day or two. If such a precaution is 
not taken in time, local overheating 
and consequent breakdown may result. 

The causes of sludge formation may 
be enumerated as follows: (1) The 


deposition of atmospheric dust; (2) the 
thickening of oil due to evaporation; 
(3) the action of the oil on the insu- 
lating materials and varnishes of the 
transformer; (4) chemical change in 
the oil. 

The deposition of dust is quite easy 
to overcome mechanically by tak- 
ing care that both the transformer and 
its case are perfectly clean before the 
oil is put in, and that there is no free 
circulation of air over the oil when the 
transformer is in use. The reason why 
these floating particles adhere to the 
windings is well understood by engi- 
neers to be due to electrostatic attrac- 
tion, but this force is not always cred- 
ited with being as strong as it appears 
to be in practice, although floating par- 
ticles carried by the upward current of 
the oil in circulation (which, of course, 
is greatest near the windings) do not 
require any great force to draw them 
against such current and through the 
oi]; but once in contact with the coils 
éliey appear to adhere permanently. 

The darkening of oil is, no doubt, 
caused by the temperature at which it 
is constantly maintained during the 
working of the transformer. This 
change of color is observable to a 
greater or less degree with all oils and 
gives the impression that the oil has be- 
come thicker and more viscous, the 
change being ascribed to the evapora- 
tion of the lighter constituents. This, 
however, is the case to only a very 
small extent, for on redistillation of a 
good quality oil the lighter fractions 
show very little variation from the pro- 
portion in which they were present in 
the original oil, and the change is, 
probably, largely influenced by certain 
chemical changes. 

That there is sometimes an action be- 
tween the insulating oil and the var- 
nishes used in the transformer was 
clearly illustrated some few years ago, 
when we were consulted by a large user 
as to the formation of deposit which 
he had attributed to the oil—as, in his 
opinion, this oil contained paraffin wax 
in solution, and he thought this wax 
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was gradually deposited as a sludge. It 
was, however, clear that, if the oil was 
fluid and free from deposit when cold, 
there was no chance at all of paraffin 
wax being deposited when the trans- 
former was in commission and the oil 
comparatively hot. 

The chemical examination of the de- 
posit showed no sign of paraffin wax, 
but it was found to consist largely of 
saponifiable matter in which were 
identified lead and manganese soaps, 
combinations of lead and manganese 
with fatty acids. It was easy, by chem- 
ical analysis, to establish that the de- 
posit had such a constitution, but it 
was difficult to account for the pres- 
ence, not only of the fatty acid, but still 
more so of the lead and manganese. We 
naturally suspected that they were in- 
troduced in some way with the trans- 
former, and discussing the matter with 
a manufacturer, the insulating materi- 
als were suggested. He subsequently 
submitted to us, amongst other mate- 
rials for analysis, some sheets of mica 
compound, the composition of which 
material is well known, and it was 
found that when immersed in hot trans- 
former oils, the sheets to a large extent 
lost their cohesion, and on separating 
the flakes of mica it was seen that in 
certain places the varnish had been 
washed out by the oil, especially in 
those places where it had not dried to a 
solid state, whilst those portious of the 
varnish which were hard and dry were 
little if at all affected. 

It is a matter of common knowledge 
that in the manufacture of varnishes 
certain metals—or rather their oxids— 
are used in the form of so-called ‘‘dri- 
ers,’ because they have the unex- 
plained property of rendering more 
rapid the assimilation of oxygen by the 
varnish, thus helping the drving or set- 
ting. <A portion of the fatty acid 
formed in the deposit resembled those 
found in linseed oil, which oil is com- 
monly used in the manufacture of in- 
sulating varnishes. 

Fatty acids are very apt to attack 
lead, and the transformer cases from 
which lead containing deposit has been 
removed have been made of corrugated 
sheet iron, leaded into a cast-iron base. 

The transformer makers are able to 
secure immunity from this form of 
sludge by discontinuing the use of solu- 
ble and insufficiently dried varnishes. 

It is to chemical changes that the ex- 
planation of the formation of the 
greater part of the sludges and depos- 


its that have in the past been the cause 
of so much trouble, may be attributed. 
In spite of the fact that mineral oils 
have been looked upon as stable arti- 
cles, and non-saponifiable and non-oxi- 
disable, yet in view of the results of 
recent research work, we must now 
consider this to be a merely compara- 
tive statement, and that under the con- 
ditions appertaining to a transformer, 
oxidation and consequent formation of 
saponifiable products and of other oxy- 
gen compounds undoubtedly does oc- 
eur. 

It has been found that oils in varying 
degrees, when exposed to heat, and in 
contact with oxygen, not only rapidly 
darken and thicken, but do actually 
throw out a solid deposit in the form of 
an amorphous brown powder, and the 
action is more rapid with oxygen than 
it is with air, and still more rapid with 
ozone. These are the agents which we 
have to combat in a transformer, and 
more especially as the electrostatic at- 
traction insures any solid matter depos- 
iting on the windings. This discovery 


is of the utmost importance to trans- . 


former users, and would at once sug- 
gest tests to which their oil should be 
submitted before selection. There are 
some oils that are affected to a very 
much less extent than others, and by 
the careful selection of crudes from 
which the transformer oils are to be 
distilled, and by their subsequent suit- 
able refining, one can guarantee prac- 
tical immunity from this sludge.—Ab- 
stracted from Electrical Times, London. 
| — ene 
Some Turbine and Boiler Tests. 
An interesting test has been con- 
ducted on the turbo-generators and 
boilers of the Pacific Mills, Lawrence, 
Mass., by Charles T. Main, engineer 
and architect, who designed and had 
charge of all the plant construction. 
In order to determine the economy of 
the units under test, each machine was 
isolated in turn from the rest of the 
station and fed from a separate hat- 
tery of boilers. The load was supplied 
by a water rheostat. During the prog- 
ress of each test the remainder of the 
station equipment of both boilers and 
turbines took care of the ordinary fac- 
tory load. Two of the three turbines 
known as Nos. 1 and 3, were tested. 
These machines are of the Parsons 
type as manufactured by the Allis- 
Chalmers Company, and are rated at 
T50 kilowatts each. They operate at 
1,800 revolutions per minute and are 
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direct-connected to alternating-current 
generators, three-phase,  sixty-cycle, 
2,300 volts. These generators are of 
the inclosed type and receive air for 
cooling the generator through a venti- 
lating duct communicating with the 
outside of the building. 

Turbine No. 1 is equipped with a jet 
condenser and a Warren steam double. 
acting condenser pump. Turbine No. 
3 is connected with an Allis-Chalmers 
turbo-jet condenser equipped with a 
eycloidal pump. The boiler plant is 
so arranged that each battery may be 
isolated from the rest and fed inde- 
pendently from either of two sources 
of water supply. Thus, by manipu- 
lating the necessary valves it was pos- 
sible to run any one turbine from one 
of these isolated batteries and to de- 
termine the amount of steam supplied 
to the turbine by measuring the feed 
water to the boilers. The auxiliaries 
of the turbines under test were sup- 
plied with steam from other sources so 
that the only avenue for the steam 
from the isolated battery was through 
the turbine under test. 

Previous to starting each run, all pip- 
ing and valves were inspected to guatd 
against any leaks. Wherever possible 
this inspection consisted of applying 
pressure to one side of a valve and 
opening the other side to the air. No 
leaks, however, were discovered ex- 
cept in the case of one blow-off and a 
small by-pass, both of which were so 
small in amount that they might well 
have been neglected, but in order to 
assure the highest possible degree of 
accuracy, a correction was made for 
both these small leaks. In order to in- 
sure additional tightness blanks were 
inserted in the feed-water pipes. All 
drips from the steam piping and boil- 
ers were shut off and one side of the 
blow-offs opened to the air for obser- 
vation. 

The feed water was measured in two 
tanks holding about 2.400 pounds each. 
These were accurately calibrated and 
provided with fixed hook gauges whieh 
read to 0.01 inch or rather less than 
one-half pound. The arrangement Was 
such that the water after being meas- 
ured was allowed to flow by gravity 
into a third tank from which was taken 
the suction for the boiler feed pump. 
This suction tank was equipped with 
a fixed hook gauge whieh was used 1n 
getting the water level at starting and 
stopping of each run, the level being 
brought to the same point in both cas- 
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es, thus avoiding any possible error due 
to the calibration of the tank. The 
water level in the boiler gauge-glasses 
was marked at the beginning of each 
test and the water levels carefully 
brought back to these marks. The va- 
cuum was measured by a mercury col- 
umn attached directly to the turbine 
exhaust nozzle. All gauges and ther- 
mometers were calibrated before the 
beginning of the test. The water rheo- 
stat used to absorb the generator out- 
put was located in the cistern under 
the turbine-room basement. This rheo- 
stat consisted of flat plates held in a 
wooden frame and connected in three- 
phase star connection. The power 
readings were made on two watt-meters 
checked by ammeters and voltmeters. 
All the electrical readings were made 
by two observers independently and the 
results averaged. Constant excitation 
was furnished by a separate exciter. 
Before starting the tests all the elec- 
trical instruments were calibrated at 
the laboratories of the Massachusetts 
3 After the 
completion of the test the instruments 
were calibrated in place by being con- 
nected in multiple with a set of instru- 
ments and transformers which, had just 
been standardized by the Electrical 
Testing Laboratories of New York 
City. The power-factor on all the runs 
was 100 per cent. A summary of the 
results is given in Table J. 

The boilers in the plant are all of 
the horizontal return-tubular type, 
manufactured by the Bigelow Com- 
pany, of Hartford, Conn.. They are 
set in two rows with a central firing 
aisle, and are six feet in diameter and 
21.5 feet long, containing 92 fire-tuhbes 
3.0 inches in diameter and 20 feet in 
length. The boilers are set with over- 
hanging fronts and are suspended from 
I-beams carried on columns, so that the 
settings are relieved entirely of their 
weight. All the boilers are equipped 
with Foster superheaters mounted in 
the rear of the boiler setting and de- 


TABLE I.—SUMMARY OF RESULTS OF TUR- 
BINE TESTS. 
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signed for a superheat’ of 125 degrees 
Fahrenheit. Hand-firing is used 
throughout the plant and New England 


shaking grates with fifty per cent air 
space are installed under all the boil- 
ers. The battery under test consisted 


ot four boilers. 

As the object of these tests was to 
determine the performance of the boil- 
er under ordinary operating conditions, 
the method of firing was not materially 
different from that ordinarily used ex- 
cept at starting and stopping when 
the fires were much thinner than usual. 
The amount of water fed to the boilers 
was measured as in the turbine tests. 
All steam-pipe drips and boiler drips 
were carefully examined as to tight- 
ness and found to be thoroughly tight 
in all cases. As the blow-offs proved 


TABLE II. 
Grate surface...........c cece eees 144 square feet 
Water heating surface......... 7,512 square feet 
Weight of coal fired............... 71,666 pounds 
Percentage of moisture in coal...........ee0e 3.5 
Total weight of dry coal consumed.69,150 pounds 
Total ash and refuse..............-. 5,852 pounds 
Percentage of ash and refuse in dry coal....8.5 


Total weight of water fed to 
DOICIS ee4 6 sail e i Saas Rees 543,695 pounds 
Water actually evaporated cor- 
rected for moisture in steam. .543,695 pounds 
Factor of evaporation.......... ccc eee eee e ees 1.29 
Equivalent water evaporated into 
dry steam from and at 212 de- 
grees Fahrenheit ............... 
Dry coal consumed per hour...... 
Dry coal per square foot of grate 
surface per hour.............06. 
Equivalent evaporation per hour 
from and at 212 degrees Fahr- 
enheit per square foot of water 
heating surface ..............6> 
Steam pressure by guage, per 
square inch 
Temperature of feed water enter- 
ing boilers ............ 38.6 degrees Fahrenheit 


Temperature of escaping gases 
from furnace .......... 493 degrees Fahrenheit 


Force of draft between damper 
and boilers ........... 0.2 to 1.1 inch of water 
Degrees superheat in steam.............6. 126.2 
Horsepower developed per boiler............ 144 
Water apparently evaporated under 
actual conditions per pound of 
coal aS fired... .... ce eee eee eee ee 
Equivalent evaporation from and at 
212 degrees per pound of combus- 


tible sian rinii eu eater eee mA eed 


701,367 pounds 
1,958 pounds 


13.6 pounds 


2.64 pounds 
129 pounds 


eee eee emo meee e en ee em wwe 


7.59 pounds 


11.08 pounds 


to be cool they were not open to the 
air. Blanks were inserted in the feed- 
water lines to insure additional tight- 
ness. The ‘‘alternating’’ method of the 
American Society of Mechanical Engi- 
neers was employed, i. e., the method of 
estimating the amount of coal on the 
grates at the start and end of the test. 

About two hours before the test was 
scheduled to stant the firing was done 
with weighed coal and the fires were 
burned down thin. The general condi- 
tions were carefully observed and du- 
pheated as exactly as possible at the 
end of the test. Also, during the last 
two hours of the test the same amount 
of coal was fired as during the prelim- 
inary run of two hours as nearly as 
conditions permitted. The thickness of 
the fire at starting was approximately 
five inches. While the test was in 
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progress the fires were cleaned accord- 
ing to the regular mill schedule and as 
soon as the tests were over the fires 
were carefully cleaned again. The 
ashes were all picked over after the 
test in order to get any loose, unburned 
coal. This amounted to 200 pounds. 
The test lasted 35 hours and 20 min- 
utes. A summary of the results is given 
in Table II. 

The high overall efficiency obtainable 
in power-house practice by the use of 
water-tube boilers and properly de- 
signed stokers is well illustrated by a 
test recently conducted at the Publie 
Lighting and Power Plant, Detroit, 
Mich. The unit under test was a 400- 
horsepower Stirling boiler, class ‘‘O’’, 
fired by a Taylor gravity underfeed 
stoker. 

No attempt was made to overload the 
boiler, the intention being to ascertain 
what efficiency might be expected at 
normal rating under the usual oper- 
ating conditions. Accordingly the load 
on the boiler was kept at or near 400 
horsepower, and the extremely good 
regulation possible with this type of 
equipment was demonstrated by the 
fact that the average horsepower de- 
veloped was only four per cent higher 
than the builder’s rating. This result 
is due to the carefully designed con- 
trol of both air and coal supply secured 
hy this type of stoker. The detailed 
figures obtained are given in Table JII. 


TABLE III. 
Duration of teSt........... ccc es 8 hours 
Kola: of -Qratt wes ecceeaa ae ek Mba hea we owe Forced 
Grate surface ........6..0e08- ...43.5 square feet 
Heating surface .............65- 4,013 square feet 
Barometer, pOunds | 0s oo ined dea ease isd ease 14.4 
Steam gauge, poundS.......... ccc cece ee nee 162.44 
Pressure in tuyere box, inches water........ 1.24 
Draft in furnace, inches WATE! 6.46 ieee eres 0,22 
Draft in breeching, inches water........... 0,62 
Draft in stack, inches water................. 1.0 


Outside air temperature in degrees Fahrenheit g5 


Boiler room G4 
Feed water i a a "e 158 
Steam a wt e ss 371.3 

“oe ee (KI ae 516 


Escaping gases 
Heating value of dry coal. by calorimeter 
ae eee a hee Rak 14,584 British thermal units 
Heating value of combustible............. 15.482 
Per cent moisture........ ccc ee ce es 0.85 


Total fuel used, pounds..............6-065 oe 
Pounds of dry fuel consumed...........+-. 9,723 
Pounds ash wais-tuce tien 4s s dweud t eee OR 685 
Per CONG AS ys ica Sos Oh weeds eae eee eee T 
Pounds combustible ..... 0.00. . ccc ee eee 9,038 
Fuel per hour, pounds.............-.00005 1.215 
Combustible per hour, pounds............. 1.139 
Fuel per square foot grate per hour, pounds 28 
- Combustible per souare foot grate per 

hour, pounds ini. owe Ve Hole Poe iua 26 
Total water used, pounds..............-.. 194.525 
Quality of Ste@AM....... ccc cece ween renee 99.4 

Total water evaporated into dry steam. 
POUNCS: ofc auw ieee tek ae ea ee ee ee Es i S98 
107 


Factor of HAS ee eee T 
into dry 


ie anorated into dry steam. 
Evanorated into dry steam from and at 

212 degrees Fahrenheit, pounds........ 14,378 
evaporated per pound dry coal 


Water 7 
from and at 212 degreeS...........-+5: 11.82 
Water evaporated per pound combustible or 
He | 


from and at 212 degreesS..........++++5 > 
Water evaporated co... cc eee eee eres 298 
Water evaporated from and at 212 de- 

grees per square foot grate surface per an 

hour, pounds a 


Efficiency of boiler. per cent 
Combined boiler and furnace efficiency. 


Chicago Section, Illuminating Engi- 
neering Society. 

The Chicago Section of the Illumi- 
nating Engineering Society held the 
last meeting of the present season at 
the Kuntz-Remmler Restaurant on 
June 15. The Chicago Convention 
Committee presented a progress report, 
stating that it was hoped to hold the 
Society’s convention at one of the 
Michigan Boulevard hotels:in Chicago 
probably during the second week of 
next September, although the exact 
time and hotel have not been definitely 
selected. 

The Nominating Committee present- 
ed a list of nominees for the Section 
officers for the ensuing year, 1911-12. 
On joint ballot these were elected as 
follows: R. F. Schuchardt, chairman: 
A. L, Eustice, secretary: Charles <A. 
Luther and A. J. Morgan, managers. 

W. D. Bradley, of the American 
Luxfer Prism Company, then read a 
paper entitled ‘‘Natural Daylight Tllu- 
mination. ”’ 


DAYLIGHT ILLUMINATION. 


Mr. Bradley’s paper is devoted to the 
problem of furnishing daylight to dark in- 
teriors by means of prisms in or adjacen! 
to the windows. The prisms employed by 
his company are sections of crystal glass 
with a smooth outer surface and a pris- 
matic inner surface. They are assembled 
in a strong metal glazing to fit various 
sizes and shapes of openings. Most com- 
monly they are set in the upper sash of 
windows or top lights of store fronts, 
They are also used in the canopy or awn- 
ing form, in special forms for skylights, 
sidewalks, ceilings, partitions, ete. In all 
cases the illumination of the interior is 
dependert on the proper solution of the 
prism angles. About 100 different angles 
and shapes of prisms are in use, depending 


on the particular conditions of each instal- 
lation. In designing an installation many 
factors are taken into consideration, such 
as the height and position of opposite 
buildings, width of street, court or area. 
obstructions in the upper portion of the 
room, size and position ol the windows 
ete Each problem requires its own solu 
tion Frequently, when a high building is 
opposite the window, the prisms may take 
the jight froin either or both sides of this 
building The general use of larger win- 
dows makes the problem simpler than for 
merli \Ir Rradles Cited the case of a 
window richly stained glass in a church 
the position of which was such that it was 
uneven] improperly lighted until a 
framework Ol prismatl glass was placed 
outside of it He also spoke of a mill 
building with two large interior light-wells 


ELECTRIC LIGHTING 


and 
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under skylights in the roof; the light-wells 
were a continual fire hazard, took up val- 


uable room and were not effective in light- 


ing the lower floors. By the use of pris- 
matic floors, the wasted area was recov- 
ered, insurance rates reduced and an even 
daylight illumination of the floors effected. 


The discussion was opened by George 
C. Keech, who alluded to the problem 
of furnishing daylight to crowded ten- 
ements. Mr. Bradley stated that little 
had been done because the owners, as a 
rule, will not provide the means for 


furnishing complicated prismatic win- . 


dows in narrow light courts. 
J. R. Cravath asked about the ex- 
perience met in cleaning prismatic win- 
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exposure, the prisms would be put into 
the glass partition. If there was a high 


building opposite the window, the 
prisms would preferably be put in the 
outer window. 

In reply to a question by C. A. 
Luther, Mr. Bradley explained the 
methods of lighting large school rooms, 
In several such eases prismatic glass 
skylights have been placed in the cen- 
ter of the ceiling with good results, Re- 
plying to further queries, Mr. Bradley 
told how the glare of sunlight oma 
prismatic window is obviated. 

T. H. Aldrich described two instal 


MILANE STREET, SHREVEPORT, LA. 


dows. This is no more difficult. said 
Mr. Bradley, than cleaning plate-glass 
windows. A cup of ammonia put into 


a pail of water helps materially to 


loosen the grease. Soap water should 
not be used. 
KF. A, Vaughn, of 


clared that many office buildings have 


M ilwaukee, de- 


inner rooms fronting on corridors that 


ordinarily must depend on artificial 


light or that passing through the glass 
partitions between such rooms and the 
outer offices. In the licvhting of such 
and 


Mr. 


eonditions. 


rOOMIS windows parti- 
Brad- 


such as 


prismatic 
Very servieeable. 
local 


the angle ot the 


tions are 


ley sald the 


exterior light. deter 


mine whether the prisms are placed in 


the outer windows, or the partition, or 


In hoth lf there was a good outside 


lations of prismatic windows, one bemg 
for lighting a room beyond a glass par 
tition. He thought that the prismati¢ 
windows required twice as much time 
in cleaning as plate-glass windows, to 
which Mr. Bradley rejoined by pout: 
ing out how the cleaning may be sm- 
plified. He stated also that dust lodg: 
ing on the horizontal shelf of the prism 
does not appreciably lower its efi- 
ciency because the lower oblique face 
is the working surface. Others who 
discussed the subject were C. @ Schil- 
and F. J. The meeting 


then adjourned. 
—— <-> __—- 


Japanese Cable. 

The Japanese Government is lä 

a submarine telegraph cable bet 
Karafuto and Hokkaido. 


ler Pearson. 
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Lighting in Shreve- 
port. pi 
An interesting installation of tungs- 
ten street lighting has been made by 
the Shreveport Gas, Electrice Light & 
Power Company, of Shreveport, La. The 
merchants on Milane Street wanted a 
brighter thoroughfare at night and ar- 
ranged it with the company to install, 
operate and maintain a special lighting 


Tungsten Street 


absorbing screen for photometric use. 
An absorbing screen with perfectly 
neutral tint, suitable for reducing in- 
tensities with a photometer or spectro- 
photometer, is not easily obtained, 
many of those on the market being un- 
suitable for the purpose, since they are 
not entirely non-selective. Where it 
is possible to use a rotating sectored 
disk there need be no difficulty, and 
in some instances the result may be 


extreme conditions. A proper choice 
of spacing makes such errors negligibly 
small. 

Such screens have been investigated 
mathematically and experimentally by 
the authors and found to be free from 
selective absorption. Such gratings can 
be used for neutral-tint screens only 
where the light is received on a diffus- 
ing reflecting surface or diffusing glass. 
Where a bright filament is viewed, 
gratings would be useless. Should the 


A equipment. The system installed differs 
i Eni. from both the cluster and series tungs- obtained by changing the distance of 
"hey ten systems that have become quite the light source from the photometer flicker photometer enter into wide use, 
roh common. Single 250-watt multiple screen. In other cases, however, neither black-line gratings would fulfil with it 
Mazda lamps inclosed in fourteen- of these methods can be used and some FOTE of the functions of the sectored 
>. qiz inch Alba glass globes are placed on type of absorbing screen is essential, sk with other forms of photometry. 
“inter ao poles about fifty feet apart on each side This may be the case notably with a ot, eee ee 
` r large v: of the street. These lamps burn from flicker photometer, where a sectored Extension of Ornamental Tungsten- 
Ses we dusk till 10:30 p. m. on all days except disk produces stroboscopic effects and Cluster Street Lighting. 
i eter The popularity which has been 
E pine gained by the tungsten-cluster system 
oe meris Nek of ornamental street lighting wherever 
A ie it has been installed is so marked that 
TE extensions of it into neighboring streets 
ESRA in the same cities, and into many cities 
where it has not yet been in use, are 
being made every day. These are so 
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THEATER OF SAENGER BROTHERS, SHREVEPORT. 
27-Volt, 5-Watt Lamps. 


Saturday, when they are lighted till 
midnight. The merchants pay ten 
cents per front foot with a discount of 
ten per cent per month on a three-year 


contract. This lighting is quite effect- 


the dimensions of the source of light 
may bar the use of the inverse-square 
law, | 
Resort may be had to a special form 
of screen consisting of an opaque-line 
ruling on glass as used by photo-en- 


numerous that it is difficult to keep 
in tóuch with them. Among more re- 
cent projects in this line are the fol- 
lowing. 

Columbus, Ohio, is planning to spend 
about $100,000 for 860 tungsten-cluster 
standards and underground circuits to 
supply them. About $40,000 will be 
spent for the post and lamp equipment, 
$35,000 for 90,000 feet of cable, $25,000 
for subway transformers, manholes, 
ete. Five 100-watt lamps are to be 
placed on each post. The latter will 
be about sixty feet apart along High 
Street, and along the other business 
streets the spacing will be eighty-five 
feet. It is hoped to have the installa. 
tion complete before winter. 

Waterloo, Iowa, will extend the 
tungsten lighting on Lafayette Street. 
In Altoona, Pa, the PrOperty-owners 
along Fourth Street from Fifth to 
Eighth Avenue will install three-light 


- rejoined Ù ive, as shown in the accompanying a 
ear mar" view. Its success is attested by the fact gravers. These may be obtained as standards about a e teet apart. 
k that È$ that three blocks on Texas Street are fine as 1,200 lines and as coarse as forty At Fond du Lae, ng) an energetic 
| liit being similarly equipped. lines to the inch, the transmission being movement is under oo tor placing Or- 
iy ower” In another view is shown the exte- anything» between eighty and twenty namental pba a ong Main Stree; 
peT ohit rior lighting of Saenger Brothers” t; or by using two crossed, as between Division 2 ourth Streete 
jaen, 057 ter, which the same compan r per cent. In cali- In the Kensington Park distriet o¢ San 
ane |: E cently wired up with tw zs it must be borne Diego, Cal, a lamp has been placed on 
n w”  five-watt Mazdaiisi F } depends each end of an ornate cross-arm on top 
a of the of a reinforced-conerete Dost: sere 
i Absorbing Ser but also blocks along Monroe and Adams te 
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MACHINE TELEGRAPHY.—II. 


BY DAVID E. GRAY. 


In 1859 Phelps produced a printer in 
which were combined several features 
of both the Hughes and the House in- 
struments. Similar to the latter, it em- 
bodied a keyboard and drum, a mag- 
netically controlled valve, and an air 
engine. Instead of operating an es- 
capement, the engine locked a print- 
ing roller to a continuously running 
type-wheel for a _ sufficient length of 
time to make an impression of one let- 
ter, thus simultaneously effecting the 
printing and the spacing of the paper 
strip. The drum was provided with a 
short, curved slot for each of the keys. 
The latter were pivoted in the middle, 
the ends adjacent to the drum being 
flexible and carrying pins adapted to 
enter the slots when raised. When the 
outer end of a key was depressed, the 
pin was presented to the revolving 
drum whose corresponding slot impart- 
ed a lateral motion to the flexible por- 
tion, thus forming the battery contact. 
The electrical impulse actuated a relay 
which controlled the valve magnet. The 
drum and type-wheel were driven by 
friction and their speed regulated by a 
magnetic brake, operating in connec- 
tion with a centrifugal governor. This 
instrument had a record of 670 mes- 
sages from New York to Philadelphia 
in 8.5 hours, which compares very fa- 
vorably with the work of the most 
skillful Morse operators. It was a 
marked improvement over the Hughes 
apparatus in that its parts were much 
heavier and stronger, which reduced 
the number of breakages. Furthermore, 
its action was much quicker, as it was 
driven by a steam engine, or similar 
source of power, Instead of a weight. 
On the other hand, the necessity of 
maintaining an air supply and the 
character of its motive power were a 
great detriment to its use. 

In 1875 Phelps brought out what was 
known as the Eleetro-Motor Printer. 
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As may be inferred from its name, the 
mechanism was driven by a small mo- 
tor whose speed was regulated by a 
centrifugal governor which made and 


broke the motor circuit. The printing 
portion was directly controlled by a 
magnet in the local circuit of the line 
relay. The transmitting device was so 
arranged that either double or single 
currents could be used. Two of the 
most important features were the mo- 
mentary stopping of the type-wheel 
and circuit-closer during the printing 
operation, and the automatic unison. 
The former insured a clear impression 
of the type and the latter eliminated 
stopping and establishing unison man- 
ually. This was done by automatically 
stopping the type-wheel and circuit- 
closer at the ‘‘space” position in the 
event no printing had taken place for 
several revolutions. The introduction 
of the motor and double currents, the 
elimination of compressed air, and the 
superior mechanical design made this 
a great improvement over the first 
Phelps machine. The various parts 
moved more quickly and a higher rate 
of transmission could be attained. For 
this same reason, however, greater skill 
of manipulation was required in order 
to get the most out of the apparatus. 
A few of the most skillful operators 
could send at a rate of fifty-eight words 
per minute, the maximum capacity of 
the machine being a fraction over fifty- 
nine. It was limited by the mechan- 
ical rather than the electrical actions. 

Later Mr. Phelps substituted the au- 
tomatie transmission principle of 
Wheatstone for the keyboard. This did 
away with the skillful operator and 
permitted the machine to be run at 
maximum practical speed at all times. 
Or the other hand, as a consequence of 
having to prepare the message for 
transmission, it introduced a delay in 
the handling of traffic. The tape had 
to be very accurately perforated and 
run at a uniform rate in order to ren- 
der the device at all operative. The 
principal difficulty cneountered was 
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that of maintaining synchronism. It 
necessitated very frequent adjustment 
of the governors to keep the two ma- 
chines at the opposite ends of the line 
running exactly together. This was 
caused by the fluctuation of motive 
power as much as anything else. In 
the case of the Hughes, which is driven 
by a weight, any variation of the fric- 
tion in any of the bearings of the mech- 


anism will immediately affect the 
speed. | 
The Buckingham printer, which 


superseded the Phelps, was the first of 
the selective class to be used to any 
extent. Strictly speaking it was aà 
semi-automatic printer, as it did not 
employ a keyboard for sending, but 
the message was prepared on a strip 
of paper and fed through an ordinary 
Wheatstone transmitter. Instead of re- 
cording on a long tape, it printed on a 
sheet at the receiving end only. This 
in itself was a great advance toward 
facilitating the handling of traffic, as 
it produced the record in a more com- 
pact form and obviated having to re- 
write the message, or cutting it mto 
short lengths and pasting them on 4 
blank for delivery, as is still done 12 
Europe. As an accessory to the sys- 
tem, Mr. Buckingham introduced a key- 
board perforator which was capable of 
being operated as rapidly as eighty 
words per minute. It was an electro- 
magnetic device and could be adapted 
to any code by merely changing the 
connections. 

In this system each character wae 
electrically represented by a combina- 
tion of six impulses which consisted of 
three negatives and three positives 
arranged alternately, two different 
lengths of impulse being used. For 
example, the letter A was represented 
by (1) a long negative, (2) a short 
positive, (3) a short negative, (4) 8 
short positive, (5) a short negative and 
(6) a long positive. Graphically this 
would be — —, the positive 1m- 
pulses being represented by the spaces 
between the marks. The letter B was 


os 
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— ——— —, the ‘‘space’’ was — — —, 
etc. Thus the B consisted of two short 
and one long negative and three long 
positive impulses, the ‘‘space’’ of three 
short negative and two short and one 
long positive, ete. The first five were 
the selecting impulses and the sixth, 
which was always a long positive, was 
for printing and spacing. It will be 
observed that with this arrangement 
thirty-two different combinations may 
be obtained. 

The receiver was necessarily much 
more complicated electrically than 
those of any of the systems previously 
described. A standard polarized relay 
was in series with the line and earth. 
Its local circuit comprised two connec- 
tions from its two contact points 
through the double windings of (1) a 
slow-acting neutral governing relay, 
or ‘‘separator,’’ actuated by a long im- 
pulse of either polarity, (2) a slow-act- 
ing polarized unison magnet, operated 
by a long positive only, (3) a polarized 
escapement magnet, whose armature 
was affected by all impulses, and 
thence to the two poles of a battery or 
other source of power. The return 
connection was between the middle 
point of the battery and the tongue of 
the line relay. Thus the polarities of 
the line currents were reproduced in 
the local circuit. The escapement mag- 
net actuated a distributor, or ‘‘sun- 
flower.’ It consisted of two toothed 
wheels rigidly mounted on a common 
vertical shaft, the lower, acted upon by 
the pallets of the escapement, having 
forty-five teeth and the upper fifteen. 
Those of the latter were of the same 
dimensions as the former, but spaced 
further apart on the periphery. The 
six impulses of a character would turn 
the wheels one-fifteenth of a revolution 
or the distance between two of the up- 
per teeth. Six contact levers, pivoted 
in the middle, were radially arranged 
in the same horizontal plane as the up- 
per wheel so that their inner ends 
would engage the teeth. They were so 
spaced that the latter acted upon them 
consecutively at each movement of the 
escapement. The sixth contact was 
normally closed. The first impulse of 
a combination coming in over the line 
closed one of the branches of the first 
local circuit by means of the relay, 
thereby actuating the escapement and 
moving the lower wheel one-half tooth. 
This movement broke the sixth contact 
and closed the first. The next im- 
pulse, which was of opposite polarity, 
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closed the other relay contact, thus re- 
versing the movement of the escape- 
ment magnet which turned the wheel 
another one-half tooth and broke the 
first sunflower contact and closed the 
second, ete. Each of the six contacts 
controlled a branch of a second local 
circuit whose main return passed 
through the contacts of the separator. 
Included in each of the first five 
branches was one winding of a polar- 
ized selector relay. These relays in 
turn controlled powerful type-wheel 
magnets. It will be observed that one 
of the latter was energized only when 
one of the first five impulses was long, 
as the separator was not operated by a 
short one. Thus for the letter A the 
first magnet only would be actuated, 
for B, the second, third and fourth, and 
for the ‘‘space,’’ none. The sixth sun- 
flower contact controlled two relays, 
one of which closed a circuit through 
the printing magnet. The other con- 
trolled a circuit, including the restor- 
ing windings of the selector relays. 
Both had to be so adjusted that the 
former would operate a little in ad- 
vance of the latter in order to allow 
the printing to take place before the 
type-wheel magnets were de-energized. 

The unison magnet, as may be in- 
ferred from its name, was for the pur- 
pose of establishing and maintaining 
unison in the sunflower. Its armature 
was mounted on one end of a centrally 
pivoted lever. The other end carried 
a small projection, or stop, which nor- 
mally rested on the top of one of the 
teeth of the upper wheel and a spring 
tended to force it in between them. 
The first impulse moved the wheel one 
step, which allowed the projection to 
drop off the tooth; the next four moved 
it until the following tooth was pre- 
sented to the stop, and the sixth, which 
was always a long spacing impulse, 
actuated the magnet and withdrew the 
stop, thus allowing the wheel to make 
its final motion. If a signal was muti- 
lated, the projection was not with- 
drawn at the proper time and the wheel 
was arrested until the arrival of the 
spacing impulse of the succeeding 
character. 

The type-wheel was made in the 
form of an octagonal rod and because 
of its small diameter and lightness 
could be moved very rapidly. The 
thirty-two characters were arranged in 
four rows of eight each. They con- 
sisted of the twenty-six letters of the 
alphabet, the ‘‘space,’’ and five punc- 
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tuation marks. Roman numerals were 
used in place of figures. The first 
three magnets revolved the wheel by 
means of a series of compound levers, 
arranged similarly to whiffletrees, and 
a spiral groove in the shaft. The last 
two, by a like set of levers, imparted» 
a longitudinal motion, thus selecting 
the row. The magnets were necessarily 
powerful in order to render a quick, 
positive action. The type-wheel shaft 
was mounted horizontally and at right 
angles to a hollow cylindrical arbor. 
The blanks were made in tubular form 
with a single line of perforations ex- 
tending longitudinally. The headings 
were printed circumferentially at one 
end. The printing hammer was mount- 
ed on the inside of the arbor and, when 
actuated, its end protruded through a 
small hole exactly opposite the type- 
wheel and forced the paper against the 
type. 

The spacing for the characters was 
accomplished by revolving the blank 
on the arbor and the line spacing oc- 
curred automatically at the end of each 
revolution by means of a small sprock- 
et-wheel whose téeth engaged the per- 
forations in the blank. The side mar- 
gins were allowed for by a series of 
‘‘spaces’’ at the beginning and end of 
each revolution. When receiving, a 
blank was slipped on the arbor in such 
a position that the beginning of the 
first line was over the hole, and when 
the message was completed, it was re- 
moved and opened by slitting along 
the line of perforations. After trim- 
ming the edges it was ready for de- 
livery. 

Although the Buckingham printer 
was much faster than its predecessors 
and eliminated the difficulty of main- 
taining synchronism, it still had sev- 
eral undesirable features. Owing to 
its method of transmission it was not 
adapted to ‘‘conversational’’ purposes 
and could be used only on long 
trunk lines where the traffic in one di- 
rection was sufficient to keep it busy 
all the time. The receiver was not 
entirely automatic, as the spacing for 
short lines, such as the address and 
signature, had to be performed manu- 
ally. The tubular form of the blanks 
was also objectionable. They took up 
considerable room and were inconve- 
nient to handle. 

In a test over a line from New York 
to Chicago, having a repeater at Buf- 
falo, this printer transmitted 9,126 
words in ninety-one minutes, or an av- 
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erage of 100 words per minute. How- 
ever, its regular working speed on this 
line was less than eighty words per 
minute. 

A few years ago J. C. Barclay, who 
at that time was assistant superintend- 
ent of the Western Union Telegraph 
Company, made several improvements 
in the Buckingham system. In its pres- 
ent form it is known as the Barclay 
printer and is used quite extensively on 
the longer lines of the above company. 
The principal changes are the introduc- 
tion of a motor-driven mechanical per- 
forator at the transmitting end and a 
modified Blickensderfer electric type- 
writer and a new selector at the re- 
receiver. The Wheatstone transmitter 
and the receiving apparatus from the 
line to the selector relays remain the 
same. The characters are represented 
by the same code, except that a ‘‘shift’’ 
and ‘‘reshift’’ are introduced, which 
permits the use of figures in an upper 
case. 

The Buckingham perforator, al- 
though capable of working at high 
speed, was not considered sufficiently 
positive, as the punches were operated 
magnetically and would not always pro- 
duce a clean hole. The Barclay, on the 
other hand, is not so fast, but mechan- 
ically positive. Another feature is a 
signal lamp which illuminates when a 
sufficient number of characters to near- 
ly fill a line have been registered on 
the tape. The ‘‘carriage return’’ com- 
bination is then punched, followed by 
a blank space long enough to allow 
time for that action to take place. 

The selector relays, instead of con- 
trolling five type-wheel magnets as they 
did in the Buckingham, operate a se- 
ries of contacts in such a manner as 
to select any desired one of thirty-two 
branch circuits, each of which includes 
one of the selecting magnets of the 
typewriter. The main return from the 
latter magnets is connected to one pole 
of the source of power, the other pole 
being connected to a contact tongue 
which is moved by the first selector 
relay. This tongue is normally in con- 
tact with one of two points, between 
which it operates like the tongue of a 
polarized relay. The points, in turn, 
are connected to two similar tongues on 
the second relay, respectively. Again, 
the points of the second relay are con- 
nected to four tongues on the third, 
ete. Thus the fifth carries sixteen 
tongues and thirty-two points. In prae- 
tice this is found to be too great a load 
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for one relay, so it is divided between 
two which act simultaneously. Even 
this reduction is not always sufficient, 
with the result that the relays act more 
slowly than they should and sometimes 
a character is mutilated in the selector 
itself. 

The typewriter prints the message 
on a regulation blank and it is ready 
for delivery as soon as received. The 
actions are automatic so that the at- 
tendant merely watches for errors and 
replaces the blanks as they are filled. 
All messages pass through the hands 
of a proofreader who acts as a cheek 
on the receiving operator. 

A possible speed of 100 words per 
minute, over a line from New York to 
Chicago, has been claimed for the 
Barclay printer, but the actual running 
rate is about sixty and the average 
from forty to forty-five. One of the 
principal obstacles to high speed in 
this as well as the Buckingham system 
is the multiplicity of magnetic and me- 
chanical actions which must take place 
consecutively before the character is 


finally recorded on the blank. If any- 


thing, the Barclay is slower than the 
latter because of the load thrown on 
the selector relays and the extra move- 
ments in the typewriter itself. The 
large number of circuits and contacts 
and the mechanical complexity of the 
various parts are sources of trouble 
which require considerable attention. 
One of its main advantages is that it 
almost eliminates the employment of 
skilled Morse operators. The perfor- 
ator can be manipulated by any one of 
average intelligence after a little prac- 
tice, and the knowledge of the code is 
unnecessary. It does not require any 
particular skill to feed the tape into the 
transmitter and the receiving is auto- 
matic. In practice, however, the fre- 
quent mutilation of characters, due to 
line disturbances or other causes, make 
it necessary to break in and instruct 
the sending operator at the other end 
to repeat. In order to save time this 
is done with a Morse key bv the trans- 
mitter operator. | 
Numerous other printers have been 
produced in recent years, but as vet 
none have given reliable service at an 
advantageous speed. That of John E. 
Wright is at present being tested over 
one or two lines of the Postal Telegraph 
Company. It is of the selective type 
and employs a typewriter keyboard. 
A short time ago the writer had the 
pleasure of seeing it operate duplex 
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over a line from Chicago to St. Louis. 
The transmitter and receiver are two 
distinct constructions and are each 
quite complicated, both mechanically 
and electrically. It operates at a speed 
of about forty words per minute each 
way and requires 385 volts. This high 
voltage is objectionable, as it must be 
handled with more care in the instru- 
ments and increases the liability of 
leakage on the line. The tendency 
among telegraph engineers is to de- 
crease the voltage rather than increase 
it. Experience has shown them that 
results as a whole are better with a 
lower voltage. 

Another, which has quite recently 
been brought to the attention of the 
general public in the daily papers, is 
the invention of G. A. Cardwell. It is 
of the selective type with a typewriter 
keyboard and the transmitter and re- 
ceiver are embodied in the same ma- 
chine. It is neat and compact in ap- 
pearance, but quite complicated elec- 
trically. As shown at the last Electri- 
eal Show at Chicago, it operated over 
two wires from the Coliseum to an 
office building downtown, at a speed of 
about forty words per minute. The at- 
tendants, however, said that a much 
higher speed was possible. The instru- 
ment can also be adapted to single- 
wire transmission, but when so used it 
employs two different strengths of cur- 
rent as well as two polarities. There- 
fore the line conditions are about the 
same as with quadruplex. As is well 
known, the latter is from twenty-five 
to thirty per cent slower than two du- 
plexes, therefore we may infer that 
with single-wire transmission, which is 
the only arrangement feasible for long- 
distance telegraph work, the Cardwell 
will operate more slowly than it did as 
exhibited at Chicago. 

Good telegraph service means the 
delivery of a message to its destination 
in as short a time as possible after it 
has been received by the company, at 
a reasonable cost to the customer. 
Therefore the company is working be- 
tween two fires. On the one hand, ìt 
must not spare expense in order to ren- 
der the promptest service possible, and, 
on the other, it must be economical in 
order to be able to charge a reasonable 
tariff and still pay expenses and earn 
interest on its investment. It is a com- 
mon impression that the systems which 
transmit over the line at a higher rate 
of speed give better service than the 


slower ones. With the present meth- 
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ods this is true only on lines of such 
length that the cost of line maintenance 
materially affects the cost of transmit- 
ting each message. From a purely 
technical standpoint, the most efficient 
system is the one which will handle 
the most traffic over a single wire with 
the least number of instruménts in a 
given time. But, if the use of such a 
system involves the consumption of 


much time in preparing the message for 


transmission, it obviously is not the 
proper one to use between two nearby 
points where the traffic is heavy. 

For example, assume a line 300 miles 
long between two points where the 
traffic amounts to 3,000 messages 
each way per day. The tariff would 
be thirty-five cents for ten words. 
This amount of work could be taken 
care of by two Wheatstone sets 
working duplex over a single wire, 
or by the hand Morse, working quad- 
ruplex over two wires and duplex on 
a third. *The former would employ 
twenty-two operators and the latter 
twenty. The cost of labor, however, is 
in favor of the Wheatstone by about 
one-quarter of a cent per message. The 
line maintenance amounts to about 1.5 
mills per wire per message, giving a 
difference of three mills between the 
two methods. The cost of upkeep of 
machines would also be slightly more 
with the Morse. Altogether the former 
would save less than one cent or ap- 
proximately two per cent of the tariff 
charged. The difference of time, on 
the other hand, is quite an item. In 
the one case, about one minute is con- 
sumed in perforating the message on 
the tape, at least one minute is re- 
quired to transfer the tape to the trans- 
mitting operator and send it over the 
line, and another two minutes are need- 
ed at the receiving end to transfer and 
translate the record. In the other, the 
operator will send the average message 
in one minute and the receiving oper- 
ator takes it down on a typewriter as 
fast as it comes in over the line. This 
shows a saving of three minutes in fa- 
vor of the Morse. It is not a great 
length of time, to be sure, but it is a 
very appreciable percentage of the time 
a message is in the operating rooms of 
the company. The above is based on 
the time it would take to handle a sin- 
gle message, whereas in reality the dif- 
ference would be even greater because 
of the delays due to handling a multi- 
plicity of tapes in addition to the 
blanks in the case of the Wheatstone. 
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The ‘‘slower’’ method is undoubtedly 
the proper one to use, as the advantage 
to the customer more than compensates 
for the added cost. 

If the two points are 1,000 or 1,300 
miles apart, not only is the speed of 
transmission reduced, which in itself 
increases the item of line maintenance 
per message, but the actual cost of 
maintenance is in proportion to the 
length, and added to this is the upkeep 
of two or three repeater stations. In 
this case the cost assumes such large 
proportions that the higher speed meth- 
od will render the ‘‘better’’ service. 

The Barclay printer may be consid- 
ered to be in an intermediate class. 
On the one hand, there is the necessity 
of preparing the message on the tape 
and the lower speed, and on the other 
is the saving of time and cost of labor 
at the transmitting station. 

It is evident from the above that: a 
keyboard page printer of the selective 
type, which could be operated at a 
speed of about eighty words per min- 
ute, would enable the companies to ren- 
der the best service on all lines except 
possibly the very long ones. It should 
have a keyboard in order to eliminate 
the use of a tape and to make it adapt- 
able to ‘‘conversational’’ purposes: 
The message should be printed directly 
on a page to save time and labor at the 
receiving end. The receiver and trans- 
mitter should be embodied in the same 
machine or be within easy range of 
vision of the operator and should work 
simultaneously at both ends of the line, 
thus providing a complete record of all 
correspondence. The apparatus should 
he of the selective type, because it can 
be operated at a higher speed and re- 
quires less skill to manipulate the key- 
board than does the synchronous, it 
being necessary only to wait until one 
signal has traversed the line before 
sending the next. The code should con- 
sist of impulses of the same length and 
of alternating polarity if possible. The 
selector should operate equally well 
with short or long impulses and at 
varying rates of transmission. The 
voltage should be low and of a uniform 
intensity. This would greatly reduce 
the number of delays caused by line 
disturbances. The device must be as 
free from local circuits and contacts as 
possible. The average speed of good 
typists is about sixty words per min- 
ute, therefore if the apparatus were 
capable of eighty, it would be fast 
enough for all practical purposes. 
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This criterion may seem impossible 
to some, but in the opinion of the 


- writer it is not unreasonable. The ob- 


stacles to such an apparatus, designed 
for use over lines of any length, such 
as are found in America, are mechani- 
cal and not electrical. They are not 
insurmountable, but as yet no one has 
solved the problem. 
———_>---—__——_—_- 
New Cable Route. 

The Board of Estimate at New York 
is considering plans made by the Com- 
mercial Cable Company for a new 
cable route between the proposed re- 
ceiving station at Far Rockaway and 
the main offices of the company, at 
No. 20 Broad Street. The distance is 
22.5 miles and the work will cost the 
company about $500,000. 

A recent investigation of harbor 
conditions by the Government engi- 
neers developed the fact that a deep- 
ening of the entrance to the bay was 
necessary, but such a project was 
blocked by the network of cables at 
the bottom of the bay. At the request 
of the Government, the cable company 
agreed to remove the obstacles. 

At present all the cables of the com- 
pany lie across Rockaway Inlet, the 
entrance to Jamaica Bay. Some of the 
cables have been down for twenty-five 
years. The landing place is at Man- 
hattan Beach, near the Oriental Hotel, 
and the distance to the main offices, 
also an underground route, is only 
twelve miles. 

—_——_—_>-@—_____ 
Telephone Rates Lowered. 

The New England Telephone & Tele- 
graph Company will inaugurate a 
sweeping reduction in rates, to take 
effect during the coming summer and 
fall, and to be applicable to all ex- 
changes outside the Boston and subur- 
ban districts. This action follows the 
recent decision of the Massachusetts 
Highway Commission affecting the 
Boston and suburban districts, by 
which the telephone company’s annual 
revenue was reduced between $300,000 
and $400,000. 

The company officials believe that 
the reductions will create a consider- 
ably increased volume of business. 

ee 

The relative consumption of elec- 
tric power per inhabitant is given by 
the British Trade Journal as 48.5 for the 
United States, 40.0 for Switzerland, 21.8 
for Great Britain, and 12.6 for Ger- 
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The Electrification of the Lapland 
Railway. 

In spite of an unusually severe arc- 
tic winter, with a tremendous down- 
fall of snow, the work on the Porjus 
Railway has been energetically pro- 
ceeded with, and the work in connec- 
tion with the hydroelectric station at 
Porjus has been commenced. The con- 
struction of the power line from Por- 
jus will be taken in hand this month, 
and part of the line is expected to be 
finished before the end of the year. 
The directors of the two electric com- 
panies who have secured the contract 
for this important railway—Siemens- 
Sehuckert Werke, Berlin, and the Gen- 
eral Swedish Electric Company—with 
other engineers, have paid a visit to 
Lapland to inspect the localities and 
undertake some trial ore transports on 
the Kiruna-Riksgransen section of the 


Lapland Railway—the portion which 


is to be electrified. The present large 
steam locomotives haul, as a rule, twen- 
ty-eight cars, each with a load of thir- 
ty tons. The electric trains will com- 
prise forty cars of the same size, pro- 
pelled by two electric locomotives, one 
pulling and one pushing, with an ag- 
gregate capacity of some 2,000 horse- 
power, and the average speed will be 
about twice that of the present trains. 
The increased speed will make it possi- 
ble to dispatch twelve trains in a day 
instead of the present nine trains, with- 
out increasing the number of sidings. 
The experimental trains had the weight 
of the future electric trains—that is, 
forty ecars—but they were each hauled 
by two locomotives. Negotiations have 
also been entered into with the Nor- 
Wegian railway authorities about a pos- 
sible electrification of the Norwegian 
section of the line from Riksgränsen 
to Narvik.—Engineering. 
——_—$-2-¢______ 
Elevated Traffic Increases. 

Traffie on the lines of the North- 
western Elevated Railroad (Chicago) 
in May averaged 121,835 passengers 
daily, an increase of 2,897 passengers 
a day compared with May last year. 
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In coal mines the conditions are such 
that the use of explosives is subject to 
legislative restrictions, which embodies 
the use only of those explosives which 
have passed certain official tests, and 
the firing must be performed ‘‘by 
means of an electrical apparatus which 
must be efficient and inclosed so as to 
afford reasonable security against the 
ignition of inflammable gas.” Acci- 
dents which arise in the operation of 
blasting from short or defective fuse, 
or through the inability of the oper- 
ator to get to a place of safety, are 
effectively avoided by the use of an 
electric exploder, which enables the 
operator to place himself in a position 
of safety “‘before firing the charge,” 
while accidents caused by miss-fires or 
retarded ignition become practically 
non-existent by the adoption of a sys- 
tem of electric blasting. By the very 
nature of the work, blasting must, of 
course, always be attended by a cer- 
tain amount of risk, either in the prep- 
aration and stemming of the cartridge, 
or in the firing of the charge. I may 
add that the use of electric detonator 
fuses which are self-contained, elim- 
inates the danger which is inseparable 
from the handling of loose detonators. 
For shaft sinking, an electrical system 
of blasting is the only rational method, 
as by its use operations can be conduct- 
ed from a safe distance, and the grave 
risks embodied in blasting from the use 
of ordinary safety fuse in these oper- 
ations completely disappear. The prin- 
ciple of economic production is por- 
trayed in the saving of time and labor 
by the simultaneous firing of the shots, 
and it may also be argued that where 
two or more shots are fired together 
they help each other, and produce a 
greater total amount of work with the 
minimum of danger. There is also no 


1 Abstract from Sri nee and Art of Mining. 


loss of time in event of a miss-fire, but 
we have an element of danger in the 
possibility of losing the ‘‘missed” det- 
onator amongst the debris when the 
relieving hole is fired. 

In modern mining electric blasting is 
now adopted by reason of its remark- 
able advantages, principal among 
which are: (1) Complete safety in fir- 
ing shots in any situation; (2) suit- 
ability for firing shots in groups sim- 
ultaneously; (3) absence of ‘‘miss- 
shots.’? The modern practice of elec- 
tric blasting may be discussed under 
four headings. : 

(1) Low-Tension System.—The low- 
tension system of shot-firing consists 
in passing a current of electricity at a 
low voltage through wires embedded 
in the flashing material of the charge. 
The ends of the two wires, where they 
terminate, are connected by means of 
a small platinum bridge. This plat- 


inum bridge offers a great resistance 


to the passage of the current, and in 
consequence great heat is generated, 
and this heat is sufficient for the igni- 
tion of the flashing mixture. This sets 
off the detonator, which in turn ex- 
plodes the charge. 

(2) High-Tension System.—lIn this 
system the only difference from the 
low tension is that the platinum is 
wanting, and instead a very short air- 
gap is allowed to exist between the 
end of the two wires embedded in the 
flashing mixture. Current at a high 
voltage is used, and the electricity 
jumps or ares across the air-gap from 
the positive wire to the negative. A 
Nash is thus produced, which ignites 
the flashing mixture, and the charge 1s 
fired as before. 

(3) Firing in Series.—In this meth- 
od the charges are so arranged that 
the current passes from the positive 
wire of the circuit, through each of the 
fuses of the different charges in turn, 
the last fuse of the entire volley being 
connected to the negative wire. The 
same current thus passes through the 
whole of the fuses. 

(4) Firing in Parallel.—In thìs 
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method each detonator is connected di- 
rectly to the positive and negative 
wires, so that a portion of the total 
current goes into each fuse separately. 
The result in either of the above cases 
is exactly the same. The whole series of 
shots will be fired simultaneously. The 
series arrangement is more easily made 
up than the parallel system; more wire 
is also required in the latter method, 
and whereas the series system takes a 
big voltage but little current, the paral- 
let system require a big current and a 
low voltage. In cases of individual firing 
of shots, the shot-firing cables and the 
wires attached to the detonator form 
a single complete electric current. For 
firing a number of shots simultaneous- 
ly the series system is the best, and 
is the method usually adopted, and the 
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connecting up. (3) Make sure that 
the connection of the firing cable to the 
exploder is the ‘‘last’’ thing to be done 
before firing. (4) Disconnect the fir- 
ing cable ‘‘immediately after’’ the 
charge or charges have been fired. (5) 
Keep the hands clear of the exploder 
terminals while firing. 

—_—__——_—_4-¢—____—. 

Electricity in Lumber Mill. 

The accompanying illustration shows 
the interior of the new mill of the 
Cross, Austin & Ireland Lumber Com- 
pany, Brooklyn, N. Y., which has been 
built on the site of the old mill, de- 
stroyed by fire June 21, 1910. 

The new building is of reinforced 
concrete throughout, is one story in 
height and has ample skylights. It has 
a few more mahines than the former 
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low-tension fuses are usually employed, 
as they possess advantages over the 
high tension. 

' The appliances generally used in the 
practice of electric blasting are: (1) 
Electric detonators, manufactured in 
great variety; (2) primary-battery ex- 
ploders, magneto exploders, dynamo- 
electric exploders, various blasting ma- 
chines; (3) connecting wire; (4) wire- 
holder; (5) leading wire; (6) wire 
reel; (7) insulation tape; (8) blast 
tester, etc., including shot-firing ar- 
rangement at some station. 

In the interest of safety I would very 
briefly enumerate the precautions nec- 
essary in the actual operation of firing 
the shot. (1) See that all joints and 
connections are properly made. (2) 
Scrape the ends of the wires before 


MACHINES. 


mill and is slightly larger. Aside from 
this increase in capacity there is. no 
radical change in the layout of the 
plant. A special feature is the use of 
band saws for nearly every cutting 
operation, and each machine through- 
out the entire mill is driven by an in- 
dividual motor. These motors are of 
the Westinghouse, squirrel-cage type 
and aggregate 950 horsepower. 
During the past month the com- 
pany has also placed in operation a 
sash and door factory equipped with 
forty-five new machines, each one com- 
plete with its own individual motor. 
The motors are the same as in the mill, 
and aggregate 300 horsepower. 
Current for the complete installation 
is furnished by a 650-kilowatt Westing- 
house-Parsons steam turbo-generator. 
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Electrification of Piedmont System. 


Particular importance is attached to 
the electrification of two sections of 
road of the Piedmont Traction Com- 
pany in North Carolina and South Caro- 
lina, on account of the fact that this is 
the first. railroad electrification in 
America to be equipped with apparatus 
for 1,500 volts direct current. The av- 
erage modern direct-current railway 
uses current of a maximum of 550 to 
650 volts. Considerations of economy 
in transmission have led to the in- 
crease of direct-current voltage in rail- 
way work and a number of lines are 
now operated on 1,200 volts, but the 
Piedmont traction system is the first 
one to contract for 1,500-volt equip- 
ment. 

One section of the Piedmont system 
to be electrified is thirty-five miles in 
length, extending from King’s Moun- 
tain, N. C., to Charlotte, N. C. The 
other section is ninety-five miles in 
length and extends from Greenwood, 
S. C., to Spartansburg, S. C., with a 
ten-mile spur from Belton to Ander- 
son. 

The power for both of the electrified 
lines will be purchased from the trans- 
mission lines of the Southern Power 
Company and fed to the line through 
motor-generator sets in substations. 

The equipment of the North Caro- 
lina section, known as the Piedmont 
Traction Company, includes substations 
at Charlotte, Gastonia, and King’s 
Mountain, each of which is equipped 
with one 500-kilowatt motor-generator 
set, with switchboards and other suit- 
able apparatus. The South Carolina 
section is known as the Greenville, 
Spartanburg & Anderson Railway 
Company and has substations at Dead 
Falls, Belton, Anderson, Greenville, 
Greers, and Spartanburg, requiring 
seven 500-kilowatt motor-generator sets 
and two of 300 kilowatts, together with 
transformers, switchboards, and other 
apparatus. 

Four classes of service will be main- 
tained on both of the above roads, 
namely, limited-express passenger serv- 
ice, local passenger service, light- 
freight express service, and heavy- 
freight service. 

Orders have been placed with the 
Westinghouse Electric & Manufactur- 
ing Company for the following appar- 
atus: ten 500-kilowatt motor-genera- 
tor sets, two 300-kilowatt motor-gener- 
ator sets, nine switchboards, three 500- 
kilowatt, oil-insulated, _ self-cooling 
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transformers, twenty-three quadruple 
equipments of No. 321 interpole rail- 
way motors for passenger service, eight 
quadruple equipments of No. 321 in- 
terpole railway motors to be mounted 
on standard box cars for handling ex- 
press and package freight, six 55-ton 
locomotives with quadruple equipments 
of No. 308-B-5 interpole railway mo- 
tors for heavy-freight service. These 
locomotives will each be capable of 
handling an 800-ton train. 

The control for the passenger cars, 
express cars, and locomotives will be 
the Westinghouse Type HL unit-switch 
control. 

It is understood that the work will 
be put in hand at once and pushed to 
rapid completion. 

MM 
Motor Drive in New Structural Mill 
of Illinois Steel Company. 


Motor drive has been employed 
throughout the new structural mill 
which the Illinois Steel Company has 
recently added to its South Chicago 
plant. The rolls in which the com- 
plete rolling from roughing to finish- 
ing is accomplished are driven by one 
3,000 and one 1,000-horsepower induc- 
tion motor. There are eight stands of 
rolls, the first seven being driven, 
through bevel gear, by the larger mo- 
tor, and the eighth by the smaller mo- 
tor. Numerous other motors ranging 
in size from fifty to 300 horsepower are 
used. 

In connection with the new struc- 
tural mill, a low-pressure turbine sta- 
tion is being built. Two 3,000-kilowatt 
Rateau mixed-pressure turbines, di- 
rect - connected to Crocker - Wheeler 
three-phase generators will be in- 
stalled. The system includes six Ra- 
teau regenerators, designed to carry 
the turbine load and to supply suffi- 
cient steam for the feed-water heat- 
ers during a three-minute interval. Ex- 
haust steam will be furnished by en- 
gines in the old structural mills. The 
steam reaches the turbines at from 16 
to 21 pounds per square inch absolute, 
and exhausts under a vacuum of 28 to 
28.5 inches. 

The steam-condensing equipment con- 
sists of a modern Worthington cyl- 
indrical-shell surface condenser, pro- 
vided with three De Laval centrifugal 
circulating pumps, 18,500 gallons per 
minute capacity each. Two circulating 
pumps are operated with the con- 
denser and one of the pumps is held in 
reserve, 


. ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


Electric Propulsion of Ships. 


A new type of vessel, which has been 
built to demonstrate the principles 
upon which it is proposed to apply elec- 
tric propulsion by alternating-currents 
to vessels -of all sizes, ran successful 
trials recently, according to the En- 
gineer and Iron Trades Advertiser. 
This vessel, which is named the Electric 
Arc, has been equipped by Mavor & 
Coulson, electrical engineers, Glasgow. 
The principal dimensions of the vessel 
are: Length, 50 feet (between perpen- 
diculars) ; breadth, 12 feet, and depth, 
(moulded), seven feet four inches, with 
a minimum draft of four feet six 
inches. The power equipment consists 
of a four-cylinder Crossley gas engine 
of forty-five brake horsepower, with 
producer and scrubber. The engine 
drives an alternating-current dynamo 
with its exciter. The propeller is 
coupled to an _ alternating-current 
motor, and the switch gear is operated 
either from the deck or from the en- 
gine-room. 

Hitherto the electric transmission for 
marine purposes has been carried out 
on continuous-current lines. This 
method is suitable for small powers, 
but for larger powers continuous cur- 
rent offers serious difficulties in their 
use. The designers of the new vessel 
claim that alternating-current motors 
alone are suitable for the transmission 
of large powers at sea. 

In the Electric Arc only one engine 
and one propeller are used. The ves- 
sel is intended for short trips on coastal 
service. It has therefore been consid- 


‘ered unnecessary to subdivide the pow- 


er plant. The gas is supplied from a 
producer on the ‘‘suction’’ principle, 
and the engine is coupled direct to an 
alternating-current dynamo. The con- 
tinuous-current exciter is mounted on 
the top of the generator, and driven by 
a belt from the main shaft. The con- 
trol gear is operated from the deck be- 
side the steering wheel. As the vessel 
is at present being used entirely for ex- 
perimental purposes, the engine-room is 
left open and clear. The motor has no 
brushes or slip-rings. It is of the type 
known as the multiple-wound machine, 
in which there are two independent 
windings. The current is alternating 
three-phase, and the motor is of the 
simplest possible character. 

The novelty of the invention consists 
in the arrangement of the stationary 
eonductors and the methods of supply- 
ing them with current. The control of 
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the motor is accomplished by means of 
two very simple switches, One of 
these controls the excitation of the gen- 
erator magnet, and by its means the 
supply of current from the generator 
to the motor is controlled in amount 
from nothing to the full supply. The 
second switch is interlocked with the 
first, so that it can only be operated 
when the current is shut off. It con- 
trols the direction of the supply to the 
motor in one or both of the motor wind- 
ings, so as to give slow-speed or full- 
speed ahead or astern. The economy 
of the arrangement in the demonstra- 
tion equipment is limited by the small 
size of the plant and by the shallow 
draft of the boat, necessitating a com- 
paratively small propeller; notwith- 
standing these limitations, the efficiency 
of the electrically driven propeller of 
large size and slow speed is such as to 
compensate for the loss in transmis- 
sion as compared with the direct appli- 
cation of the power to a high-speed 
propeller. 

In larger vessels the economy is 
more pronounced and is important at 
full speed. At the lower speeds the 
economy is more noticeable, and in 
cases where the ship is required to op- 


erate at widely different speeds it is 


claimed that the economy resulting 
from the adjustment of the operating 
plant to the power required amounts 
to a saving in favorable cases of fifty 
per cent of the fuel. 


Electrolytic Removal of Tin. 

A load of scrap tinned iron was re- 
cently shipped from the Pacific Coast 
to Germany. The economical Germans 
have found an electrolytic method of 
removing the plated tin from the sheet 
iron, and have found it of sufficient 
value to pay an excellent price for it, 
and ship it half way around the globe. 

—_—__—__.---————— 

Electric Works for Johannesburg. 

The city of Johannesburg, South Af- 
rica, has undertaken a comprehensive 
program of public works involving a to- 
tal proposed expenditure of $11,535,000. 
Among the projects is an electric light 
and power system estimated at $1,400,- 
000 and electric railways for $1,450,000. 

a e ot 
Electric Steel Furnace. . 

The first furnace to be installed in 
Southern Russia for making electric 
steel has recently been completed and 
put in operation at Makievka. It is of 
the Héroult type and has a capacity be- 
tween three and four tons. 
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Receivers Asked for United Wireless. 

An application has been’ made by 
the State of New York for a receiver 
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FINANCIAL REPORTS OF ELEC- 
TRICAL COMPANIES. 


PHILADELPHIA COMPANY, 
The Philadelphia Company, includ- 


ending June 30 would show a decrease, 
the gross business for the year was in 
excess of the previous twelve months. 
Plant betterments, he said, had eaten 
into the earnings and net had also been 
affected by the big increase in the wage 
scale in all departments. 


LIABIL11 IES. $4,629,963. 44 


Capital authorized ................6.. $5,000,000.00 
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Sundry stockholders for dividend on 
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485,529.04 


Surplus or undivided profits......... 
$4,629,963.44 
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if maintained of between $70,000,000 
and $71,000,000. 

At the end of May the company was 
employing 26,000 men, compared with 
25,000 two months ago, and 23,464 at 
the beginning of the fiscal year. 
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New Electrical and Mechanical Apparatus and 


= Dimmers for Realistic Stage Effects. 


~ In the remarkable stage effects which 
now delight the theater-going public, 
the dimmers play the most important 
role. No lighting equipment for the 
modern theater and stage is considered 
sufficient, not to say complete, unless it 
includes suitable banks of dimmers for 
varying the illumination of the audi- 
torium, and at the same time regulat- 
ing the stage lighting at will. 

Recognizing the growing necessity 
for such a line, the General Electric 
Company has developed a form of dim- 
mers, which, while possessing most re- 
liable operating characteristics, are 
also capable of ready adaptation to 
widely varying requirements. 

These dimmers consist of resistance 
units or plates of circular form, which 
may be used singly or in banks com- 
posed of several plates for controlling 
any number of lights and for produc- 
ing and dimming or intermingled color 
effect desirable. 

In order to obtain fine gradations of 
light intensity each plate is provided 
with a large number of contact buttons, 
and any objectionable flickering ef- 
fects are eliminated by making the re- 
sistance divisions or steps at the first 
or working position of the plate finer 
than those at the opposite position when 
the reduced efficiency of the lamps ren- 
ders such effects inappreciable. 

For convenience of operation and for 
facilitating adaption to any desired ar- 
rangement of lamps, each resistance 
plate is provided with its own switch 
arm, and when several plates are com- 
bined into a bank, the switch arms are 
moved over the contact buttons by 
means of levers working on a common 
rod or shaft. In the interlocking form 
of dimmers, the individual levers may 
be readily and quickly locked to the 
shaft and the whole bank controlled by 
a master lever. 

The possibility of burn-outs is re- 
duced to a minimum by the use of lib- 
eral values in the design of the resist- 
ance plates, thus avoiding troubles the 
least of which would be sufficiently dis- 
astrous to the scenic effects to cause the 
entire failure of an otherwise success- 
ful production. 

A quality absolutely essential in dim- 
mers is noiselessness. A noisily operat- 


Appliances. 


ing dimmer offers an intolerable inter- 
ference in the case of scenes requiring 
intense silence. This shortcoming has 
been entirely eliminated by carefully 
grinding down the contact buttons so 
as to bring their surfaces on an exact 
level with each other, thus enabling the 
contact piece on the switch arm to pass 
over the buttons without rattling. Fur- 
thermore, continued perfect contact is 
insured by providing means for main- 
taining the permanent elasticity of the 
switching device. This is accomplished 
by the addition of a phosphor-bronze 
spring to the steel spring attached to 
the switch arm for holding the contact 


Test Adaptability of Electric Vehicle 
for Emergency Service. 


A proof of the electric vehicle’s 
adaptability to emergency purposes was 
recently made before representatives 
of the board of fire commissioners and 
the allied companies forming the Pub- 
lice Service Corporation in Newark, 
N. J. 

The test was to determine the prac- 
ticability of electric vehicles for emer- 
gency service, the Public Service Cor- 
poration contemplating the use of such 
in replacement of its present horse- 
drawn vehicles. The fire commissioners 
are investigating motor-vehicle fire ap- 
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pieces against the surfaces of the con- 
tact buttons. 

Thé long life or service of the ap- 
paratus is greatly enhanced by the 
unit-resistance type of construction, 
since it enables the removal and re- 
placement of any plate which happens 
to get out of order, without interfering 
with the continuous operation of the 
other plates. This feature is particu- 
larly important where the stage light- 
ing is laid out on a four-color scheme 
with separate banks of dimmers con- 
trolling the red, white, blue and amber 
lights, the pocket-lights on the stage, 
and the general illumination of the 
auditorium. | 

| | 

The Navy Department has arranged 
to install a wireless-telegraph station 
on the following naval militia boats on 
the Atlantic coast: Chicago, Glouces- 
ter, Viren, Ozark, Machias, Wasp, Isla 
de Cuba and Aileen. Installations are 
to be placed immediately. 


paratus, and were particularly inter- 
ested in the use of electric hose and 
emergency wagons. 

The Lansden Company at the insti- 
gation of and in conjunction with the 
automobile department of the Public 
Service Corporation developed an 
electric emergency wagon capable of 
operating as high as twenty miles an 
hour. The recent test was to show its 
practicability as a commercial com- 
modity. 

The vehicle was equipped with an 
ampere-hour meter, which showed the 
average current consumption to be five 
ampere-hours per mile, the battery ca- 
pacity being 300 ampere-hours, shows 
a capability of from fifty to sixty miles 
on one charge under conditions similar 
to those met in the test. The vehicle 
had previously been driven forty miles 
at an average speed of 18.5 miles per 
hour, and at the conclusion of test 
started for Elizabeth, N. J., apparently 
in good condition. 
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A Modern Central Station for a Small 
Town. 

An excellent example of a small, 
water-wheel driven central station, 
with gas-engine auxiliary equipment, is 
that afforded by the City Electric 
Light, Heat & Power Company’s plant 
at Monticello, Iowa. 

Monticello was given its first elec- 
tric-light service in 1893, when the 
Monticello Electric Company was or- 
ganized. This company gave night 
service only, the electrical equipment 
consisting of a  sixty-kilowatt, 125- 
cycle, single-phase alternator and one 
twenty-are light machine. The plant 
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was driven by water wheel power, fur- 
nished from the Maquokita River. Two 
steam engines were used as auxiliary 
power. 

Last fall the new plant of the City 
Electric Light, Heat & Power Com- 
pany was placed in operation. This 
plant was designed by F. J. Cross, who 
also controlled the company. On Jan- 
uary 1, however, he sold it, and the 
new management has since bought out 
the old company, the new plant being 
the only one now in operation. 

The electrical equipment of the pres- 
ent operating plant consists of one 125- 
kilovolt-ampere alternator. - Two new 
water wheels furnish the power. As 
an auxiliary source of power a 150- 
horsepower Nash gas engine has been 
installed. This engine is of the ver- 
tical, three-cylinder type, and operates 
on producer gas furnished by a Smith 
automatic gas producer. It is esti- 
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mated that it will be necessary to oper- 
ate the producer-gas plant about three 
months of the year, during the time 
when the water is low. The gas engine 
is always ready, however, and in case 
the wheels are temporarily put out of 
commission, because of accident or ice 
jams, it will be found an adequate 
source of power. 

The generator, which is the well 
known ‘‘ Western Electrice” Hawthorn 
RLC water-wheel type, is a 2,300-volt, 
sixty-cyele machine, operating at 257 
revolutions per minute, so connected 
that it can be run either by the water 
wheels or the gas engine. This is ac- 
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ELECTRIC GENERATOR DIRECT CONNECTED TO GAS ENGINE. 


complished by providing the generator 
with a special shaft which extends at 
both ends. One end is direct connect- 
ed, through a friction clutch, to the 
gas-engine shaft, while the other end 
is direct connected through a similar 
friction clutch to the shafts of the 
water wheels. 

This arrangement provides a very 
flexible and efficient power combina- 
tion. The generator can be operated 
with either one or both of the water 
wheels; or, by setting the friction 
clutch, on the gas engine side, the 
combined power of the two wheels and 
the engine can be otbained. 

At present the output of the station 
consists of a combined light and power 
load, the peak being about 200 horse- 
power. The company has about 250 
customers, and close to 5,000 lights are 
wired. There are also between twenty- 
five and thirty motors of various sizes 


1285 


on the line. This number is relatively 
large, considering that Monticello is 
not a manufacturing town. | 
This plant represents an ideal central 
station for a small town from the 
standpoints of both operating economy 
and efficiency. The fact that in a town 
of but 2,100 inhabitants the local com- 
pany has 250 customers, using 5,000 
lamps, is a good indication of the suc- 
cess with which day and night service 
has met, and indications point to a still 


larger list of customers. 
$e 


New Electric Shaft Signal. 

At a meeting of the Yorkshire Branch 
of the National Association of Colliery 
Managers, at Leeds (Eng.), a paper en- 
titled ‘‘A Description of a New Elec- 
tric Shaft Signal’’ was read by Thomas 
Beach. The great advantage claimed 
for the system was that it prevented 
confusion from two rings running into 
one another. It insured a distinct in- 
terval between successive rings, thus 
enabling code signals to be correctly 
given, and distinctly and accurately re- 
ceived, no matter how rapidly the 
switches might be operated. Another 
point was that it was designed to pre- 
vent the engineer from starting in re- 
sponse to the bankman’s signal to the 
onsetter. This signal could not be 
sent to the engine room. The bank- 
man could only communicate with the 
engineer by means of a separate light 
buzzer with an entirely different sound. 


144 N; 
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——_—_—_———--——__——- 
Columbia & Puget Sound Railroad 
Adopts the Telephone. 

The Columbia & Puget Sound Rail- 
road has adopted the telephone method 
of dispatching trains, and has ordered 
from the Western Electric Company 
selectors and associated telephone ap- 
paratus for a circuit about thirty miles 
in length. The dispatcher for this line 
will be located at Seattle. Way-sta- 
tion telephone equipments will be in- 
stalled at Indian, Argo, Black River, 
Maple Valley and Renton. The line 
will be constructed of No. 10 hard- 


drawn copper wire. 
—_—_—_—_4--——_—_— 


A London Electric Clock. 

A public clock which has been erect- 
ed at Marble Arch, London, England, 
will receive electrical impulse from the 
Greenwich observatory, every hour, 
these being changed at the clock to 
half-minute impulses. The work was 
carried out by the Synchronome Com- 
pany on the system invented by Mr- 


Hope-Jones. 
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Order for Street-Railway Equipments. 

The Metropolitan Street Railway 
Company, of Kansas City, Mo., has re- 
cently placed an order with the West- 
inghouse Electric & Manufacturing 
Company, East Pittsburg, Pa., for twen- 
ty-five quadruple equipments of No. 
306 motors, and K-35 control for these. 

The No. 306 split-frame interpole 
motor contains no radical departure 
from standard Westinghouse practice. 
It embodies the best mechanical fea- 
tures of most successful former types, 
together with the established advantage 
of interpole construction. 

The nominal rating of the No. 306 
motor is fifty horsepower at 500 volts 
and sixty horsepower at 600 volts, cor- 
responding to currents of 89 and 87 
. amperes, respectively. 

——_—__~»--e——_—__ 


New Device for Preventing Accidents. 

A new device which prevents a car 
from being started when a passenger is 
boarding or alighting is being tested on 
the lines of the Portland Railway, 
Light & Power Company, Portland, 
Ore. It consists of a hinged step which 
depresses about one-half inch when a 
weight of from five to ten pounds is 
placed upon it. This breaks an electric 
circuit connected with the contactor so 
that the contactor fails to close. The 
car can be reversed, however, regard- 
less of the position of the step. 

—— eoe 
A New Direct-Current Crane and 
Hoist Motor. 

A new crane motor designed to meet 
the hard operating conditions peculiar 
to crane and hoist service has just been 
placed on the market. This . motor, 
known as the Hawthorn type HLB, is a 
direct-current, series-wound, reversible, 
totally inclosed motor, supplied in ca- 
pacities ranging from 24 to 240 horse- 
power. 

The motor is inclosed in a horizon- 
tally-split steel frame, the upper half of 
which is hinged on one side. This con- 
struction totally incloses the motor and 


at the same time provides for quick and 


thorough inspection of all parts. When 
the motor is in operation inspection of 
the commutator and brushes is facili- 
tated by means of large openings, hav- 
ing tightly fitted malleable-iron covers, 
held in place by locknuts. 

The fired coils are form wound, thor- 
oughly insulated and rendered moisture 
proof by impregnation with a special 
insulating compound. The armature 
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coils are also form wound and thorough- 
ly insulated before being placed in the 
slots of the laminated iron core. The 
coils are held securely in position by 
means of strong steel-wire bands, and 
the sections of the coils projecting from 
the slots are covered by an especially 
strong canvas cover, which protects 
them from possible injury. 

The brush holders are mounted on a 
single-yoke of simple but strong con- 
struction, and the brushes themselves 
are of specially treated carbon with riv- 
eted pig tails, held firmly against the 
commutator by a coiled steel spring. 
This coiled spring construction and the 
fact that the box brush is broached for 
a close fit, prevents vibration and in- 
sures an even wear on the commutator. 

An unusually heavy rolled-steel shaft 


WESTERN ELECTRIC CRANE MOTOR. 


of practically one diameter throughout 
is used. An equal extension is provided 
on each end of the motor, so that the 
pinion and brake ends are interchange- 
able. Large and heavy bearings of cast 
iron and Babbitt metal, perfectly lubri- 
cated by means of oiled rings and oiled 
grooves, cut in the linings, insure cool 
running under the most severe condi- 
tions. 

When desired these motors can be 
equipped with a back gear, solenoid 
brakes and drum-type controllers with 
resistances for speed regulation. They 
are made by the Western Electric Com- 
pany. 

—__—---@____. 
Regulator for Series Alternating-Cur- 
rent Lighting Circuits. 

To accomplish satisfactory regulation 
of the amperage in a series-tungsten 
lighting svstem, it 1s necessary to in- 
troduce either ohmic resistance or re- 
actance. If resistance is used, a con- 
stant loss of actual energy results, 
which would greatly lower the eff- 
ciency of the system. If reactance is 
depended upon to balance or steady the 


‘not burn out. 


Vol. 58—No. 25 


system, a lowering of the power-factor 
results. Realizing the importance of a 
high power-factor and close regula- 
tion, the Moloney Electric Company, St. 
Louis, Mo., has brought out a regulat- 
ing device, shown herewith, which is 
entirely automatic and which requires 
little or no attention and which will 
permit of maximum power-factor with 
absolute reliability. 

The principle upon which it is based 
is that when a coil which is carrying 
alternating current is brought near an 
iron plunger, it is drawn towards the 
plunger, and as the plunger enters the 
coil a back electromotive force is in- 
troduced into the circuit passing 
through the coil, the back electromotive 
force increasing as the plunger pene- 
trates deeper into the coil. By apply- 
ing a proper mechanical force to the 
coil in opposition to the force applied 
to it by magnetic attraction, it is pos- 
sible to so adjust the back electromo- 
tive foree that constant current is ob- 
tained. The varying force required to 
swing the coil out of its perpendicular 
position is such a mechanical foree, re- 
sulting in the simplest form of produc- 
ing the desired result, one which is ab- 
solutely automatic and which does not 
depend on any mechanical or electrical 
devices for its accuracy, hence there is 
nothing to get out of order, nor any- 
thing which may affect the perfect reg- 
ulation of the current. 

A cast-iron base with four heavy up- 
right posts supporting a top frame and 
a movable plate with adjusting screw 
together with a laminating core and & 
movable coil; the latter suspended by 
four chains and provided with guides, 
comprise this regulator. Attached to 
the guides is a lever and to it substan- 
tial dash pots. The coil is wound on & 
shell made of hard rubber and mica 
with wire of sufficient size that it will 
The reactance is suff- 
cient to maintain the current at nor- 
mal value no matter whether all the 
lamps are burning or none. It will 
operate on dead short-circuit without 
Injury. 

When a circuit is ready for opera- 
tion the lever is pushed down and se- 
cured by a ring on the end of a chain, 
and the current is then thrown on. The 
coil is then in the position of minimum 
current so that the shock to the gen- 
erating apparatus is the least possible. 
The chain is then disengaged and the 
lever allowed to rise retarded by the 
dash pot, and the coil automatically 
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panying circuit diagram. The mov- 
able system carries two circular coils 
mounted on the same staff, which in- 


New Weston Power-Factor Meters. 
The growth of interest in the eco- 
nomics of electric-plant operation is 


takes the position necessary to allow 
the predetermined current to pass 
through it. The object of the movable 


plate is to change the leagth of the 
supporting chains. The shorter they 
are the more pull required to bring the 
coil on the core, and as a movable plate 


is provided with screw and hand wheel, 


SERIES LIGHTING PANEL. 


a ready means of adjustment is thus 
easily secured. A variation of the cur. 
rent can be made by this means of from 
0.5 ampere below normal to 0.5 ampere 
above, but when once adjusted, the 
regulator hecomes absolutely automatic 
in operation. 

The adjustment need only be made 


MOLONEY REGULATOR. 


upon first installing the system and 
does not require to be made daily. All 
binding posts are entirely covered 
with hard-rubber sleeves, thus eliminat- 
ing danger of accident to attendants. 
The regulator is suitable for use n» 


25, 60 or 133-cyele circuits. 


manifested by the continual introduc- 
tion of new methods of lessening the 
total cost of generating and distribut- 
ing electric energy. Among the prac- 


tices recently introduced is that of 


ale f 


WESTON POWER-FACTOR METER. 


regulating the power-factor of the sys- 
tem so as to utilize the full rating of 
the equipment. oo 

Wherever power-factor regulation is 
attempted accurate means for measur- 
ing the power-factor should be provid- 
ed, and it is with the construction and 
operation of such a device that this ar- 
ticle deals. 

The power-factor meter here referred 


tersect each other in mechanical space 
quadrature. The fixed coil of the 
electrodynamometer is connected in 
series with the line, the power-factor 
of which is to be measured, while one 


METER ELEMENT. 


of the movable coils is connected across 
the same circuit. The other movable is 
connected across a circuit, the electro- 
motive force of which differs consid- 
erably in time-phase from that across 
the first movable coil. Therefore, when 
the current in one of the movable coils 
is in phase with that in the fixed coil 
the movable system will turn until that 
coil is parallel to the fixed coil; that is, 


Fixed Coil 


Reactor 
0000 


Movable | 


Coils 


Fixed Coil 


Line 


Load 


DIAGRAM OF CONNECTION OF POWER-FACTOR METER. 


to is of the electrodynamometer type, 
but its mechanical construction as well 
as its operative characteristics are 
claimed by the makers to be superior 


to anything heretofore attained. 


The prineiple of operation may be 


understood by reference to the accom- 


until the two fields coincide. In case 
the fixed field is not in time-phase with 
that produced in either one of the mov- 
able coils, the movable system will take 
up a position such that the resultant 
field of the two coils, which is in time- 
phase with the fixed field, will coincide 
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in space position with the fixed field. 
Thérefore, for every phase-angle be- 
tween the potential and current there 
will correspond a definite angular po- 
sition of the movable system. 

If an electrodynamometer power-fac- 
tor meter is to retain its calibration in- 
definitely it must be constructed with 
all its parts definitely and permanently 
located with reference to each other. 
The usual method of construction is to 
wind two coils separately and slip one 
inside of the other, but this method is 
defective in that the coils are distorted 
from a true circle in an irregular fash- 
ion and also that they have no fixed re- 
lation to each other and require indi- 
vidual adjustment to get a proper 
scale calibration. 

In the present instance, a novel type 
of construction, which practically com- 
plies with all the theoretical require- 
ments, has been employed. Both coils 
are wound simultaneously by machine, 
interlaced layer by layer and cemented 
to form one solid mass that will per- 
manently retain it form. At the cross- 
ing points the windings are spread to 
allow space for the ‘instrument staff, 
and light pieces of metal drilled to fit 
the staff, are cemented over the holes. 
The coils are held in definite and fixed 
position with reference to the rest of 
the system, which is essential to the 
perfect interchangeability of all parts 
as is found in all Weston instruments. 


AUXILIARY BOX. 


As a result of this new construction 
the movable coils have practically ab- 
solute magnetic equality when traversed 
by the same current and thus permit 
the attainment of an accurary hitherto 
unapproached. 

A source of difficulty common to all 
instruments of this type is the intro- 
duction of current into the movable 
eoils without interfering with the free 
motion of the system. This difficulty 
has also been overcome, it is claimed, 
for the first time in the present con- 
struction. 

The current is lead to the coils by 
tiny spirals similar to the usual spiral 
spring. These spirals are so dimen- 
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sioned as to be self-supporting and yet 
exert no appreciable torque. To give 
an idea of their delicacy it may be said 
that 16,000 of them weigh only one 
ounce, and the error caused by them 
is less than one per cent at one-fifth 
load. 

This new instrument also has the dis- 
tinction of being the only electro- 
dynamometer type power-factor meter 


REACTOR. 


thaf can be used on single-phase cir- 
cuits without sacrifice of accuracy. 
When used on single-phase circuits a 
phase-splitting device is . employed. 

As may be readily appreciated, much 
credit for the high degree of accuracy 
on single-phase circuits is due to the 
reactor used in the phase-splitting cir- 
cuit. This reactor is shown herewith. 
It is similar in all essential parts to the 
reactors used with the Weston fre- 
quency meters described in detail in 
our issue of May 13, 1911. 
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Largest Crane Electrically Operated. 


There has been erected at Govan 
(Scotland), on the River Clyde, for 
the Fairfield shipyards, what is said to 
be the largest crane in existence. The 
official trials of this mammoth appli- 
ance have been satisfactory and it 
stands in bold relief, a landmark on 
the River Clyde, where a number of 
the most powerful cranes in the world 
had previously been erected. 

The jibhead of the crane is of the 
hammer-head type, built on the canti- 
lever principle, and stands 160 feet. 
above high-water level, or to rail level 
169 feet. The jib, with a total length 
of 270 feet, extends 169.5 feet outward 
from the center and can be utilized 
within every point of a circle 336 feet 
in diameter. The motors for operat- 
ing the gear vary from 60 to 90 horse- 
power, and are situated in the machin- 
ery house at the rear end of the crane. 
the test load of wheh is 250 tons. 


Vol. 58—No. 25 


The crane, on slow gear, can elevate 
200 tons extended seventy-five feet 
along the jib, and on quick gear it can 
manipulated a load of 100 tons at 133 
feet. The maximum load of 200 tons 
ean be lifted from thirty feet below 
wharf level to 140 feet above, a total 
of 170 feet. The three controlling 
brakes are worked by magnetic, me- 
chanical and hydraulic action. The 
stability of the structure of the crane 
depends on four huge steel cylinders, 
one under each corner of the tower. 
These great tubes are fifteen feet in 
diameter at their base. 
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Improvements in End Bells for Alter- 
nating-Current Generators. 


The sheet-steel end bell has become a 
familiar part of the Westinghouse alter- 
nating-current generator within the past 
two years. Its neat and uniform con- 
struction gives a generously rounded, 
complete and distinctive appearance to 
a machine not so well accomplished by 
the more clumsy and heavy castings. 
Castings, moreover, are liable to be more 
or less warped and difficult, if not impos- 
sible to fit nicely with a reasonable 
amount of work. 

More important than this reason for 
changing from cast to sheet. material was 
the constant breakage of the castings in 
shipment and erection. The necessary 
number of different designs made it cost- 
ly to carry large numbers of cast end 
bells in stock to avoid delay in manu- 
facture. 

Cast end bells, in order to present a 
pleasing appearance and avoid interfer- 


END BELL FOR ALTERNATORS. 


ence with development, have to be made 
in shapes rather delicate for the rough 
handling they receive. 

The sheet-steel end bell, with its abil- 
ity to withstand mechanical injury, pro- 
vided an admirable solution of the break- 
age difficulty. It is securely bolted to 
the frame at one end and bound to- 
gether in a continuous circle on the other 
end. Sheet-steel bells greatly improve 
the appearance of a machine, because 
the bells are just alike, the material 1s 
smooth and uniform, indicating success- 
ful design for a specific purpose. 
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June 24, 1911 


COMMISSION NEWS FROM NEW YORK. 
(Special Correspondence.) 


Radical improvements in street-railway service on the Pine 
Hills and West Albany lines of the United Traction Company in the 
City of Albany are called for in the order just made by the Public 
Service Commission, Second District, after active and continuous 
investigation for the past two years. Intolerable conditions are 
shown as existing during the rush hours on these lines and it is 
stated that the Company’s executive officers have substantially con- 
ceded that facilities during week-day rush hours have been and 
are much below the reasonable stanaard of accommodation which 
the people of Albany are entitled to enjoy. Much of the delay in 
arriving at a conclusion in this matter has been caused by the 
objections of the company to the installation of double-truck cars 
on these lines, all of which objections have been one by one elimin- 
ated excepting that of expense. In this the Commission says that 
the company is in excellent condition financially, paying four per 
cent on twelve and one-half millions capital annually, a large part 
of which was used to acquire control of property in another section 
and the increase in stock was made for a purely financial reason. 
The Commission points out that in its opinion the company is well 
able financially to furnish reasonable service. 

During the evening rush-hours season when al] closed cars are 
used, the company bas*been providing a seating capacity running 
from 900 to about 1000 on the Pine Hills line and from 900 to 975 
on the West Albany line: The commission has ordered the com- 
pany on or before November 1, 1911, to provide for not less than 
1,300 seats on the Pine Hills line and not less than 1,400 on the 
West Albany line on both east and west-bound trips. 

The running of any closed cars less than twenty-one feet in 
length on these lines is prohibited after November 1, 1911. 

The company is required to provide for and permit the dis- 
charge of passengers from both the front and rear ends of its 
closed cars on these lines unless the type of car adopted shall be 


a double-truck car arranged for exit by front door only. 


The Commission recommends that in making necessary addi- 
tions to service on the Pine Hills and West Albany lines modern 
double-truck cars be provided. 

Indicating acceptance of the order made by the Public Serv- 
ice Commission, Second District, reducing interborough telephone 
rates in the City of New York, the New York Telephone Company 
has applied to the Commission for a modification of the provisions 
of the order made June 1. The modifications asked for are: 
1. That said order be modified so that it shall define the territory 
known as Zone 1 in the City of New York wherever referred to in 
said order, as that portion of the Borough of Manhattan south of 
West One Hundred and Tenth Street and south of East One 
Hundred and Third Street, instead of “that portion of Manhattan 
below One Hundred and Tenth Street.” 2. That said order be 
modified so that subdivision a of paragraph 1 shall read as follows: 
a. The Borough of Brooklyn, except that portion thereof embraced 
by the central-station districts known as Bath Beach, Coney Island, 
East New York, Flatbush and Bay Ridge; and that subdivision a of 
paragraph 2 thereof be modified so that it shall read as follows: 
a. For telephonic service between Zone 1 in said city (being 
that portion of the Borough of Manhattan south of West One Hun- 
dred and Tenth Street and south of East One Hundred and Third 
Street) to the Borough of Brooklyn, except that portion thereof 
embraced by the central-station ‘districts known as Bath Beach, 
Coney Island, East New York, Flatbush and Bay Ridge, the sum of 
five cents. 3. That said order be modified so that it shall pro- 
vide that the rates and charges fixed and determined by the Com- 
mission as prescribed in paragraph 2 of said order shall apply only 
to toll messages originating at subscribers’ stations, and not to toll 
messages originating at public pay stations. 4. That said order 
be modified so that it shall provide that the rates and charges fixed 
and determined by the Commission as prescribed in paragraph 2 
of said order shall not become effective until at least six months 
from the first day of the month next succeeding the date of the 
order made by the Commission herein upon the determination of 
this application, instead of on the first day of August, 1911, as now 
provided in paragraphs 3 and 4 of said order. 5. That said order 
be modified so that it shall provide that the new schedule of rates 
to be filed by the respondent in conformity with the terms of said 
order shall be filed within five months from the first day of the 
month next succeeding the date of the order made by the Commis- 
sion herein, upon the determination of this application, instead of on 
or before the first day of July, 1911, as provided in paragraph 5 of 


. . That the findings of fact contained in said order 
aaa ee made to conform with the modi- 


and all other parts of said order be 
fications above applied for. The petition of the company for modi- 


Q Current Flectrical News 


1289 


fications recites that such petition is without prejudice to its rights 
to apply for a rehearing of the matter before the Commission, or 
its right to a judicial revision of the whole or any part of the 
decision and order. The Commission immediately upon the receipt 
of the petition appointed a hearing to be held at its office, 210 
Metropolitan Tower, No. 1 Madison Avenue, New York City, Fri- 
day, June 23, at ten a. m. 

The Public Service Commission, Second District, has authorized 
the Orange & Rockland Electric Company to execute a mortgage 
covering its rights, franchises and properties to secure the sum 
of $500,000 twenty-year five-per-cent bonds. The company is 
authorized to issue presently bonds to the amount of $134,000.00, 
$37,000.00 to be used to refund outstanding bonds, $97,000.00 to pay 
off and discharge obligations of the company incurred for capital 
purposes, $5000.00 to discharge account payable incurred for capi- 
tal purposes, $44,500.00 for improvements and extensions to the 
company’s plant and system, which is located in Monroe. The 
company operates in Monroe, Chester, Blooming Grove, Woodbury 
Falls, Florida, Washingtonville, Central Valley, Highland Mills, 
Turner, Oxford Depot. 

The Public Service Commission, Second District, has author- 
ized the East Side Traction Company to construct an additional 
track in Hanlius Street in the village of East Syracuse, in accord- 
ance with the franchise granted by that village. 

Ex-Governor B. B. Odell of Newburgh, President of the Orange 
County Traction Company, appeared before the Public Service 
Commission, Second District, on the application of that company 
for authority to issue $83,000 in fifty-year five-per-cent mortgage 
bonds. With the proceeds the company intends to make a cash 
payment of $5,000 on Orange Lake Park, an amusement resort six 
miles out of Newburgh, and spend $42,368 for double-tracking its 
line between the city and the park. 

Since 1906 the trolley company has been operating the park 
under a lease at an annual rental of $2,000 and taxes, and having 
found it profitable now wants to take advantage of buying it for 
$30,000, leaving the amount outside of the cash payment in a mort- 
gage. Its option expires on November 1, 1911. Car service to the 
resort will be improved when the existing eight turnouts are taken 
up and the road is double-tracked. 

A new barn will be constructed by the company at a cost of 
$13,084, and a 500-kilowatt rotary will be installed at an expenditure 


of $8,500. 


INTERSTATE COMMERCE COMMISSION NEWS. 
(Special Correspondence.) 


The power of the Interstate Commerce Commission as to street 
railways is evidenced by an order issued recently, regulating the 
time schedule of the Chevy Chase division of the Capital Traction 
Company, the order becoming effective within five days after date 
of the order. 

The Commission has also issued an order providing the follow- 
ing regulation: “Section 30: That every street-railway company 
operating in the District of Columbia shall notify the Interstate 
Commerce Commission of any changes which may be made in exist- 
ing schedules which may be issued, on or before the date such 
change or new schedule shall become effective: Provided, that any 
schedule which will increase the headway between the cars shall 
be submitted to the Commission at least seven days before said 
schedule shall become effective; Provided further, that this order 
shall not be construed so as to prevent additional cars being placed 
in service on special occasions. Every street-railway company 
operating in the District of Columbia shall on all of its lines main- 


@ 


tain its regular schedule at all times.” 


The Commission has suspended its orders on various lines of the 
Washington Railway & Electric Company between July 1, and Sep- 
tember 15, 1911, and ordered that the lines concerned shall file 
with the Commission before June 25, 1911, substitute schedules 
which it is proposed to operate on the various lines and between 
the dates named, the Commission, at all times, reserving the right 


to supervise and change the schedule. 


LIGHTING AND POWER. 
(Spectal Correanondence.) 
NICKERSON, KANS.—This city is planning the installation of an 


electric light plant. 
ROSELAND, LA.—This town is considering the construction 


of an electric light plant. 
RUSSELL, KANS.—This city has voted $28,000 in bonds to com- 


plete the electric light plant. 
EDMOND, OKLA.—This city has voted $20,000 in bonds to im- 


prove the electric light plant. 
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FORT DODGE, IOWA.—The Council is planning to build a 
municipal dam and power plant. C. 

BLANCHARD, IOWA.—Frank Walkinshaw is planning the in- 
stallation of an electric light plant. 

EXCELSIOR, MINN.—A franchise has been granted to the Belle 
Plaine Electric Light & Power Company. 

HONDO, TEX.—The Hondo Light & Power Company has been 
incorporated with a capital stock of $24,000. 

NEWTON, IOWA.—This city will build a new light plant to 
take the place of the plant recently burned. 

LIBBY, MONT.—The Libby Waterworks, Electric Light & 
Power Company will install an electric light plant. 

MIDDLETON, N. S.—It has been decided to install a municipal 
light plant here and $15,000 has been voted for this purpose. 

SUSANVILLE, CAL.—A franchise has been given to the Lassen 
Electric Company for transmitting power within the limits of the 
town. 

QUINCY, ILL.—The Quincy, Gas Electric & Heating Company 
will build a new $100,000 power house of reinforced concrete and 
stone. Z. 

RUSHFORD, MINN.—The Rushford Power Company has com- 
menced the construction of a concrete cement dam across Root 
River. C. 

FAIRVIEW, S. D.—It is proposed to build a sixteen-foot dam 
and develop 500 horsepower. The Fairview Milling Company is 
interested. C. 

ORANGEVILLE, ILL.—Messrs Kennedy & Wolf of Winslow 
are said to be contemplating the construction of an electric light 
plant here. Z. 

BISHOP, TEX.—Extensive improvements are to be made in 
the light plant here, and it is probable that an ice plant will also 
be installed. 

AUBURN, CAL.—The Great Western Power Company has been 
granted a franchise to erect a pole line along the highways of 
Placer County, Cal. A. 

WILLIAMSPORT, PA.—The Citizens Electric Company has 
been franchised for lighting and will immediately take steps 
toward furnishing service. 

SHIRLEY, IND.—The subject of electric lighting is being agi- 
tated, and power will probably be supplied from the lines of the 
interurban electric railway company. C. 

DULUTH, MINN.—Chas. L. Pillsbury of Minneapolis, and 
Oscar Claussen oť St. Paul, engineers, will prepare plans jointly 
for tbe erection of a municipal electric light plant. C. 

CONNELL, WASH.—An electric power plant, costing four mil- 
- lion dollars, will be erected by the Washington Water Power Com- 
pany at Long Lake, twenty-three miles north of Connell. A. 

ANDERSON, MO.—The Anderson Water, Light, Heat & Power 
Company was recently incorporated with a capital of $30,000. The 
incorporators are W. J. Camblis, R. A. Bates and B. S. Dunn. 

MILWAUKEE, WIS.—A sum of $6,000 has been appropriated 
by the City Council for the purpose of obtaining an engineer to 
draw up plans and specifications for a municipal lighting plant. 

PLANKINTON, S. D.—W. A. Kurtz, owner of the electric light 
plant at Wolsey has applied for a twenty-year franchise here and 
will probably install an electric light plant in the near future. 

TIFFIN, O.—The Ohio Light & Power Company has been incor- 
porated with a capital of $1,500,000 by Edwin P. Matthews, L. K. 
Funkhauser, E. H. Stewart, O. E. Howland and Mason H. Lytle. 

LITTLE ROCK, ARK.—The North Arkansas Power Company, 
with a capital of $100,000 recently received a state charter. The 
directors are J. R. Neff, E. H. Ingraham, E. D. Munger and W. D. 
Wilton. 

SASKATOON, SASK.—H. M. E. Evans of Edmonton, Alta., rep- 
resenting British capitalists, has bid for power rights on the 
Saskatchewan River, also for a twenty-year franchise for a street 
railway. C. 

OAKLAND, CAL.—The United Properties Company has se- 
cured control of the Northern California Power Company, one of 
the largest companies in the state. The transaction involves about 
$8,000,000. i 

OSKALOOSA, JOWA.—The Northern Iowa Power Company 
has let the contract for the construction of a concrete dam and 
auxiliary steam peower for an electric generating Plant. The cost 
will be about $200,000. C. 

WINONA, MINN.—The City Council has granted to the Minne- 
sota-Wisconsin Power Company the privilege to enter Winona with 
electric current for power purposes and to string wires and place 
poles on certain specified streets. 

NEWPORT, CAL.—The General Land Office. Washington, D. 
C., has awarded to Morris Wygant, the contract for a survey of a 
hydroelectric power site and canal at Selitz Agency. The cost of 
the proposed plant will be about $250.000. 

MT. VERNON, ILL.—Thke electric plant of the Citizens’ Gas, 
Electric & Heating Company will be remodled and engines, dyna- 
mos and generators tripling the present Capacity will be installed. 
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An electric pump will be instaled at the water works pumping 
station. all 


FLORENCE, KANS.—An effort is being made to organize an 
electric plant here. William J. Fisk is at the head of the movement. 
Should bonds be voted for erecting a municipal plant, the lighting 
and water plants would probably be combined. 


BEAVER FALLS, PA.—The local municipal plant at College 
Hill, has been purchased by the Beaver County Electric Light & 
Power Company, and will be completely dismantled. Power will be 
furnished from the Fallston plant of the company. C. 


MT. PLEASANT, UTAH.—This city has plans under way for tbe 
construction of a hydroelectric power plant in Pleasant Creek 
Canyon. A power site in that Place is owned by the city and 
by the construction of a Pipe line, a fall of 300 feet can be 
secured. 


COHOES, N. Y.—Work on the new electric power plant of the 
Harmony Mills, Cohoes, has been started. It will generate 2,000 
horsepower, to be used as an auxiliary plant for operating and 
lighting the mills. Power can thus be secured by the company in 
case of emergencies. 


BANGOR, ME.—Work has begun upon the construction of a 
dam near the falls of Big Wilson Stream in Elliottsville, which 
is to be erected for the purpose of furnishing power for the slate 
quarries and saw mills in Monson. The dam will be seventy feet 
in width and thirty feet high. 


PORTLAND, ME—It is reported that the Portland Electric 
Light & Power Company is to supply added power for the Port- 
land Railroad Company. The company plans, according to Mr. 
Sanborn, to run lines from West Buxton to Dunstan corner, where 
the power will be transmitted to the lines of the Portland Rail- 
road. 


WALLA WALLA, WASH.—Franchise for fifty years was 
granted the Pacific Power & Light Company, for a transmission 
Lower line from Walla Walla city over the county roads to the 
Columbia county line, through Dixie and Waitsburg; and for a 
spur line from Waitsburg to Prescott. Construction work will 
be commenced at once. 


SMITHTOWN, L. I.—The Town Board has granted to the Long 
Island Lighting Company a franchise to construct plants and trans- 
mission lines in this town and to furnish current throughout the 
town. The franchise is for a period of thirty years with the 
privilege of a renewal. Work on the construction of the company's 
lines will probably be concluded by August 1. 


PRINCETON, IND.—The Princeton Light & Power Company is 
preparing to expend $25,000 in enlarging its plant here, and buying 
additional equipment. An order for the machinery has already been 
placed. An addition will be erected to the present large building, 
and when completed, and the machinery installed, the capacity 
of the plant in both the heating and lighting departments will be 
practically doubled. 


SAN FRANCISCO, CAL.—One million dollars of the bonds of 
the Sierra and San Francisco Power Company have just been sold 
to complete its electric power-generating plant on the Stanislaus 
River. This company was recently acquired by Earnest Thalman, 
Patrick Calhoun and their associates in order to give the United 
Railroads an independent source of power for the operation of its 
Street-car lines in this city. A 


GADSDEN, ALA.—The Alabama Power & Light Company was 
incorporated a short time ago by R. A. Mitchell, E. T. Hollings- 
worth, T. S. Kyle, O. R. Goldman and G. C. Allen. The object of 
the company is to develop the water power in several of the streams 
of this part of the state. One of the principal projects of the 
company is the development of the water power on Little River, 
some thirty miles north of this city. 


OROVILLE, CAL.—Preparations are being made for the begin- 
ning of construction work on the power plant at Bartees Bar. It 
is proopsed to tunnel from Big Bar to Bartees Bar, thus obtaining 
a great fall of the water of the Feather River, which will be carried 
through the tunnel. The water that passes through this tunnel is 
used again for the generation of electricity at Las Plumas, or what 
is Known as the Big Bend power plant. 


LAFAYETTE, LA.—Plans have been authorized by the mayor 
for a complete renovaotion of the electric light plant, the object be- 
ing to change the system from the alternating to the direct-current. 
Bids are asked for all machinery and appliances necessary to effect 
the change and put the plant upon a sound, substantial basis. It 
is thought the improvement of the system will cost $40,000, and the 
town will provide for payment by issuing bonds. 


WASHINGTON, PA.—It is reported that the Washington Elec- 
tric Light & Power Company of this place, the Canonsburg Electric 
Light, Heat & Power Company, of Canonsburg: the Waynesburg 
Electric Light, Heat & Power Company, of Waynesburg; the Citi- 
zens Electric Light & Power Company of McDonald, Pa., and the 
Young & Williams Electric Light & Power Company, of McDonald, 
Pa.. have been sold to the Ely interests, a syndicate of the Morgan 
& Drexel Company, of New York and Philadelphia. The purchase 
price, it was stated, was $1.000,000. It is announced that seventeen 
charters have been applied for to establish electric light and power 
companies in different places in Washington and Greene Counties. 
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June 24, 1911 
ELECTRIC RAILWAYS. 


(Spectal Correspondence.) 

HILO, HAWAII.—An electric street car system is soon to be 
installed here. A franchise has been granted by the Senate. 

PHILADELPHIA.—The Lehigh Valley Transit Company has 
authorized purchase of ten new cars at cost of $70,000 for a new 
belt-line service between Allentown and Bethlehem. 

ST. LOUIS, MO.—A power house is to be constructed on the 
banks of Pisa Creek by the Alton, Jacksonville & Peoria Railroad 
Company. The contract has been awarded to J. J. Wuellner & Son. 

DURHAM, N. C.—The extension of the Durham Electric Rail- 
way for a distance of three miles beyond West Durham is prac- 
tically assured in connection with the development of the section 
and plans for a country club. L. 

CINCINNATI, O.—The Wapakoneta & Kenton Traction Com- 
pany of Wapakoneta, has been incorporated with a capital stock 
of $50.000. The incorporators are D. S. Roberts, C. F. Knowlton, 
G. W. Welding, T. J. Cartmell and Burr Finnell. 

BOONE, IOWA.—The property of the Boone Electric Railway 
Company and the Boone Electric Light Company has been sold to 
Dons, Read & Smith, of Cedar Rapids. The property will be con- 
solidated ‘and will be known as the Boone Electric Company. 

BRIDGEPORT, CONN.—Construction work on the newline of 
the Bridgeport & Danbury Electric Railway has begun and will 
be pushed with all speed. The company has settled with town 
authorities and others the various complications over its route and 
right of way, except in the case of the city of Bridgeport. 

KANSAS CITY, MO.—Upon application of John M. Egan, pres- 
ident of:the Metropolitan Street Railway Company of this city, the 
road has been placed in the hands of receivers, Ford F. Harvey, 
of Kansas City, and R. J. Dunham, of Chicago, chairman of the 
Metropolitan Board of Directors, were named as the receivers. 

HAMMOND, IND.—The officials of the Gary & Southern In- 
diana road, now being built from Gary to Crown Point, announce 
that the road will be extended to Cedar Lake and Lowell, and 
thence to Kankakee, Il. The H. W. Seaman syndicate of Chicago 
is financing the road. H. W. Seaman is president. S. 

STAUNTON, VA.—Plans of a tentative nature are under con- 
sideration for the building of an electric line from this city to 
Waynesboro. J. M. Spotts, president of the Blue Ridge Light & 
Power Company, is reported to be interested in the plans, and an 
engineer has been detailed to go over the route and make esti- 
mates. L. 

RICHMOND, VA.—A charter has been granted in Richmond for 
the construction of an electric line between Washington and Win- 
chester, to be known as the Washington & Old Dominion Railway, 
with a maximum capital stock of $3,000,000, to be promoted by 
Washington business men, backed by the John R. McLean Syndi- 
cate, which controls the Great Falls & Old Dominion road. F. 

CALDWELL, N. J.—The Pine Brook Electric Railway Company 
has guaranteed the construction of the last link in the electric rail- 
way system between here and New York. The new line will extend 
from here to Fox Hill. Connections will be made with the line of 
the Public Service Railway Company here and with that of tbe 
Morris County Traction Company at the western terminals. 

BUTLER, PA.—A mortgage for $700,000 has been gtven to 
cover a bond issue of that amount by the Allegheny & Northwest- 
ern Street Railway Company. The new road will connect with the 
Pittsburg, Harmony, Butler & New Castle Railway at Evans City, 
the Pittsburg & Butler Street Railway at Mars, the Bessemer 
& Lake Erie Railroad at Culmerville and the Allegheny Valley 
trolley line at Harmarville. The route is twenty-one miles long. 


BLUFFTON, IND.—The Indiana Union Traction Company has 
closed an option deal for a lot upon which to build a modern union 
station for traction companies running into this city. The Indiana 
Union Traction and the Ft. Wayne & Northern Indiana Traction 
Company have practically closed a union-station agreement and 
the citizens are urging the Muncie, Bluffton & Eastern Traction 
Company to come into the unfon-station plans. The contract will 
be Jet in a few weeks. S. 

EBENEZER, TEX.—The Alamo Land & Sugar Company will 
construct a system of interurban railways sixteen miles long to 
run from Ebenezer to various points upon its tract of 32.000 acres 
of land near here. The construction of the railway system will 
soon be started, according to the announcement of C. D. Hellen, 
of Des Moines, Iowa, one of the chief stockholders of the com- 
pany. In the beginning gasoline motor cars will be used, but later 
on electric transit will be substituted. 


INDIANAPOLIS, IND.—The Indianapolis, Chicago & Meridian 
Electric Railway Company has been incorporated to build and oper- 
ate an interurban road through Marion, Hamilton, Boone. Clinton, 
Carroll, White, Pulaski, Jasper, Porter, Lake, Laporte, Marshall, Kos- 
ciusko. Whitley and Allen Counties. The principal cities and towns 
to be connected are Indianapolis, Sheridan, Flora, Monticello, Fran- 
cisville, Kautz, Valparaiso, Hobart, Wheeler, Gary, Hammond, War- 
saw, Columbia City and Ft. Wayne. The company is capitalized 
at $100.000. The directors are John C. Bilheimer, Hoover Holton, 
M. B. Killer, M. J. Moreland and John A. Shafer. S. 
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TELEPHONE AND TELEGRAPH. 
(Special Corrcapondence.) 


MURDO, S. D.—The Interior Telephone Company is ena 


to build telephone lines out of Murdo. 

VIRDEN, ILL.—The Virden Telephone Company will build new 
cable lines in the business districts here. Z. 

ATHENS, TEX.—The Athens Telephone Company has been 
incorporated with a capital stock of $25,000. 

CUBA, MO.—The Cuba & Oak Hill Telephone Company has 
been incorporated with a capital stock of $2,000. 

QUINCY, ILL.—The Central Union Telephone Company will 
place its wires in over a hundred blocks underground. Z. 

CHAMBERSBURG, ILL.—Dennis Gregory will construct a tele- 
phone exchange here connecting with other Pike County lines. Z. 

CARLINVILLE, ILu.—The Macoupin County Telephone & 
Telegraph Company of this city has increased its capital stock from 
$10,000 to $50,000. Z. 

SPRINGFIELD, KY.—The Hillsboro & Willisburg Telephone 
Company has been incorporated by J. A. Coulter, C. W. Stallings 
and Thomas Bailey. 

SALT LAKE CITY, UTAH.—The Utah Independent Telephone 
Company has been purchased by the Rocky Mountain Bell Telephone 
Company for $1,200,000. 

LEBANON, TENN.—A telephone system is to be installed here 
by a company recently organized for that purpose. C. F. Mikles 
and A. J. Casey are interested. 

PLAZA, N. D.—The Plaza Telephone Company was recently 
incorporated with a capital of $50.000 by J. E. Norris, Ole Bangen, 
William Power and Herbert Frink. 

VINCENNES, IND.—The new exchange of the Bell Telephone 
Company was recently put in service here. A total of 5,000 lines 
may be taken care of by this installation. 

MARINETTE, WIS.—It is proposed to construct a telephone 
line in the town of Grover to connect with the exchange of the 
Wisconsin Telephone Company in this city. C. 

ATLANTA, GA.—The Cotton Belt Telephone & Telegraph Com- 
pany, of Cuthbert, has filed application with the Railroad Commis- 
sion to issue $50,000 in bonds for extensions and improvements. 


EL PASO, TEX.—EI Paso and Bisbee and Douglas, Ariz., are 
now connected by long-distance telephone. The Tristate Company’s 
line connecting these cities is completed and has been. formally 


inaugurated. 

STEPHEN, MINN.—The Stephen Farmers’ independeut Tele- 
phone Company has been incorporated with a capital of $3,000. 
The incorporators are F. A. Green, J. R. Mack, J. J. Sinclair and 
John Merdink. 

SNYDER, TEX.—The Scurry County Independent Telephone 
Company has been sold to the Southwestern Telephone Company for 
$20,000. The Scurry Company has exchanges in Scurry, Kent, 
Garza and Borden counties. George T. Curtis is manager. 


WYOMING, ILL.—The Stark County Telephone Company has 
bought the Freeman Building at Camp Grove, installed a new 
switchboard and rebuilt the line to conform to the system here. 
William Hollingsworth will have charge of the new exchange. Z. 


ATTICA, IND.—John T. Detchon, of New Richmond, Ind., has 
purchased the Attica telephone system, including an interest in 
nine toll lines for a consideration of $25,000. Mr. Detchon is at 
present owner of telephone systems in Greentown, Ind., Toledo, 
Ill., and Greenup, Il. S.. 

EUREKA, MONT.—The Tobacco Valley Telephone company 
has been organized, the central to be at Eureka, with telephone 
service which will probably be extended to Gateway, Rexford, Fon- 
taine and Trego. The officers are, P. N. Bernard, president, J. W. 
McCalder, secretary, L. J. B. Chapman, treasurer. 


PONTIAC, MICH.—As8 a part of its program of expansion, 
following the amalgamation of telephone service in Pontiac, the 
Michigan State Telephone Company has begun stringing ten miles 
of additional cable on poles and in conduits. Upwards of $100,000 
will be expended in Pontiac by the company this season. 


MASON CITY, IOWA.—The Western Electric Telephone Com- 
pany, of this city, has purchased the system of the Kossuth County 
Telephone Company and the Clarion & Northwestern Telephone 
Company. The former has a mileage of about 110 miles. The latter 
which is the more valuable property, was valued at $40,000. 


BROWNSVILLE, TEX.—The telephone line between here and 
Matamoros has been completed and put into commission. The line 
extends between the depots of the National Lines of Mexico and 
the Brownsville road. The construction of the new international 
bridge and the movement of trains over it made the line a necessity. 


CHICAGO, ILL.—The Subway Telephone Construction Company 
has installed here from the eight automatic exchanges a total of 
30,000 lines, involving 235 miles of cable, 982,295 miles of wire and 
236 miles of conduit, aside from the space used in the tunnel. More 
than 45,000 additional contracts have been secured. and as rapidly 
as possible the automatic service will be extended to all parts of 
the city. The fee at automatic pay stations will be three cents. 
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Stockholders in the Hocking-Sunday Creek Traction Company 
have voted to increase the capital from $300,000 to $900,000 and to 
make a new mortgage to secure an issue of $600,000 twenty-five- 
year five per cent bonds to provide for the outstanding $200,000 
six per cent bonds. 

It has been ascertained that the gross earning of the Phila- 
delphia Rapid Transit Company will reach nearly $21,250,000 when 
the fiscal year closes June 30. The $250,000 represents income 
from other sources than fares, which are covered by the greater 
amount. For the first time since 1905-6 the company will have a 
surplus, and this year it will be about $150,000. 

The firmness of the New England Telephone stock has been 
the subject of considerable comment during the past month, and 
has given new life to the rumor that the stock was soon to be 
placed on a seven-per-cent basis. President Keller said when 
asked regarding the possibility of an increase: “That is a ques- 
tion to be decided by the directors, and wil] undoubtedly be con- 
sidered by them at their next meeting, but what action they will 
take I cannot undertake to predict. As the result of a better un- 
derstanding of the methods of handling the business, and the intro- 
duction of various economies during the past few years, the net 
revenues of the company have been ‘Increased without any in- 
crease in rates to the subscriber. This has made possible sub- 
stantial rate reductions, not only in the Boston suburban district, 
but in the rest of the territory as well. Recent reductions have 
also been made in certain classes of toll service. It would seem 
only fair that the stockholders, as well as the telephone-using pub- 
lic, should participate in the benefits of these more effective oper- 
ating methods. In fact, the condition of the company at any time 
during the past three years would have justified a seven-per-cent 
dividend, and in view of the fact that the average dividend during 
the life of the company has been less than five per cent, many 
of our local stockholders, of whom there are over 4,000, have urged 
an increase over the present dividend. The directors of the com- 
pany have felt, however, that such action had better wait until 
after the readjustment of the company’s rate schedules.” 


DIVIDENDS. 


American Cities Railway & Light Company; semiannual divi- 
dend of two and one-half per cent on the common stock and the 
regular quarterly dividend of one and one-half per cent on pre- 
ferred stock, payable July 1 to stock of record June 17. 

American Gas & Electric Company; preferred quarterly divi- 
dend of one and one-half per cent, payable August 1; and common 
dividend of one and one-half per cent, payable July 1. 

Bangor Railway & Electric Company; quarterly dividend of 
one and three-quarters per cent, payable July 1. 

Bell Telephone Company of Missouri; quarterly dividend of 
one per cent. 

Canadian Westinghouse Company; regular quarterly dividend 
of one and one-half per cent and an extra dividend of one-half of 
one per cent on the capital stock, payable July 10 to stockholders 


of record June 30. 


Capital Traction Company; quarterly dividend of one and one 
half per cent, payable July 1. i 

Cincinnati & Suburban Telephone Company; quarterly dividend 
of two per cent, payable July 1. 

Columbus Electric Company; semiannual dividend of $3, pay- 
able July 1. 

Columbus Light, Heat & Power Company; common quarterly 
dividend of one and one-quarter per cent, and preferred of one and 
one-half per cent, both payable July 1. 

Detroit Edison Company; quarterly dividend of one and three- 
quarters per cent, payable July 1. 

Duluth Edison Electric Company; preferred dividend of one 
and one-half per cent, payable July 1. 

Electrical Securities Corporation: common quarterly dividend 
of two per cent, payable June 30; preferred of one and one-quarter 
per cent, payable August 1. 

Ilinois Traction System; preferred quarterly dividend of one 
and one-half per cent, payable July 1. 

Interstate Railways; an initial semiannual dividend of three 
per cent on the six per cent per annum cumulative preferred stock 
of the company, payable July 5 to stock of record June 20. 

Kinloch Long Distance Telephone Company; quarterly divi- 
dend of one and one-half per cent. 

Louisville Traction Company; common quarterly dividend of 
one per cent, payable July 1. 

Massachusetts Lighting Companies; quarterly dividend of one 
and three-quarters per cent, payable July 15. 

New England Investment & Security Company; preferred semi- 
annual dividend of two per cent, payable July 1. 

Old Colony Railroad; quarterly dividend of one and three- 
quarters per cent, payable July 1. E 

Railways Company General; an extra dividend of five per cent, 

July 1. 
eae Traction Company; semi-annual dividend of one and 
one-half per cent, payable July 1. 

Sao Paulo Tramway. Light & Power Company; quarterly divi- 
dend of two and one-half per cent, payable July 3. 

Duluth-Superior Traction Company, quarterly common dividend 
of one and one-quarter per cent, payable July 1. 
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CLOSING BID PRICES FOR ELECTRICAL SECURITIES IN THE LEADING gY- 
CHANGES AS COMPARED WITH THE PREVIOUS WEEK. 


NEW YORK. ; 
Allis-Chalmers common ..,....... EERE ee ual IEN, baer eee 
Allis-Chalmers preferred a. lea aas es 30% 3 
Amalgamated Copper o un | 7 GBL 
American Telegraph & Cable... IIINNNISN 80 30% 
American Telephone & Telegraph.. 00. 151% 152 
Brooklyn Rapid Transit ......00..0000 000s 80 81% 
General lectiile sssi renie naeepena r ceca oe a 1611% 163% 
Interborough-Metropolitan COMMON oo. e cece see e cece cece cece 18% 19% 
Interborough-Metropolitan preferred wieses indus b.gx peas 5235 52% 
Pings County: Electric s si ro dusscsorc 129 129 


Mackay Companies (Postal Telegraph and Cables) common. 89% 91 
Mackay Companies (Postal Telegraph and Cables) preferred 74 74, 


Manhattan: Elevated 4.24. 00.iccsswssceinesouce cc 13644 139 
Metropolitan Street PANWAY ote staeeocsadusidiliconeaee a *18 #18 
ew York & New Jersey Telephone 2550.00 Aree ck ek 103 103 
Pacific Telephone & TelegTa ph. scra risin cee cdacesscae.. 504 61 
United States Steel common..... arate a lors rane Balan whee oe ddan s 7856 771% 
United States Steel prelorred ae nee ee ao 108 4 118% 
WeeStCrD UNION messy reoaine eueeet aroraa ar ES % RY 
Westinghouse common a IDII n une T4 76% 
Westinghouse preferred UI N u 110 110 

*Last price quoted. 7 
; BOSTON. 
June 19. June 12 
American Telephone & Telegraph sseni esaa e 1514 152 
Edison Elec. Illuminating ............. Aa Sia HG aR ands ae i 285 286 
General Blete e aae Nona nian eta ee Sa 163 163% 
Massachusetts Electric common .........10. 222272000 228 234 
Massachusetts Electric preferred ...... EUY 913% 90 
New England Telephone s: odee cerie aa eaten A A 149 150% 
Western Tel. & Tel. COPMINOD os 60s icss 5.0: 4:0.9 4:8 Wa GH Sevan le aoe. 19 19 
Western Tel. & Tel. DE CLORT OO ord cies sy jueves Sateen ol Gale 9614 95 
PHILADELPHIA š 
June 19. June 12. 
American Railways | occ looduses a, 13% : 44 
Electric Company of America lo In 12 11% 
Electric Storage Battery common ........................., 56 55 
Electric Storage Battery preferred ....................0..., 56 55 
Philadelphia Mlectie r aar 1674 17 
Philadelphia Rapid TTAOSIG sce cme ay edcun see. E E 19% 20 
Fhiladelphia Traction .......02IIIIIININ tn 87% 87 
Union Traction RiP: aig Se she nik pula ewes ar pre tae eae adhe Gf ERa avian eek Av ees 4914 49k 
CHICAGO. ; T T 
une 19, June 12. 
Chicago Railways, Series 1 loaa I 0 
Chicago Railways, Series 3 OI IIIIUNU EENET A ciate 20% 21% 
eni aco Subway < oense eean e A 3% 4 
anica go Delebhone cena icua a 122 122 
Commonwealth Edison Eee E ee ee ene 128% 128 
Metropolitan Elevated common .................00000000002 25% 241% 
Metropolitan Elevated preferred sic sos nen ge ane Ya od ened 71% 71 


PERSONAL MENTION. 


JOHN F. WALLACE has been elected president of Westing- 
house, Church, Kerr & Company, New York City. 


MICHAEL I. PUPIN, professor of electromechanics in Co- 
lumbia University, has been designated to serve as director of the 
Phoenix Research Laboratories, In this capacity, Professor Pupin 
will be in genera] charge of the development of the research work 
in the department of physics, 


CHARLES F. SCOTT, electrical engineer of the Westinghouse 
Electric & Manufacturing Company, has been appointed to the 
chair of electrical engineering at Yale. It is understood that Mr. 
Scott has made arrangements for a home at New Haven, where 
he will reside hereafter. 


WALTER W. NICHOLSON, of Syracuse, N. Y., has been elected 
president of the Rochester, Syracuse & Utica Telephone Company. 
Mr. Nicholson was division manager for the company at the time 
of his promotion, having been associated with the Bell interests 
in different capacities since 1881. 


W. A. HITCHCOCK, chief engineer of the Ft. Wayne & North- 
ern Indiana Traction Company for the past five years, has resigned 
to accept a similar position with the Chicago, South Bend & North- 
ern Indiana Railway, with headquarters in South Bend. Mr. Hitch- 
cock follows C. D. Emmons, who recently resigned as general man- 
ager of the Ft. Wayne company to become general manager of the 
Murdock system at South Bend. 


CALVERT TOWNLEY, the well known engineer, has resigned 
as vice-president of the New York, New Haven & Hartford Rail- 
road Company to join forces with the Westinghouse Electric & 
Manufacturing Company. Mr. Townley was connected with the 
Westinghouse interests for seventeen years before he went to 
New Haven to take charge of the electrical work for the New 
Haven road, and to manage their trolley properties. 


C. A. TUPPER, formerly manager of the publicity department 
of the Allis-Chalmers Company, Milwaukee. Wis., who has recently 
returned to the United States after an extended trip through Great 
Britain and the Continent of Europe, entertained a number of 
friends in Milwaukee on the evening of Friday, June 16. Among 
those present were: H. M. Hall. secretary to the president of the 
Allis-Chalmers Company: F. S. Sly, publicity department, Allis- 
Chalmers Company; C. L. Benjamin, advertising manager of the 
Cutler-Hammer Manufacturing Company; Arthur Simon, electrical 
engineer of the Cutler-Hammer Manufacturing Company, and A. 
A. Gray, managing editor of the ELECTRICAL REVIEW AND WESTERN 
ELECTRICIAN, The discussion naturally turned to literary matters 
and those present enjoved the reading by Mr. Tupper of several 
splendid translations and the rendition by Mr. Hall and Mr. Ben 
jamin of several delightful original verses. Discussing the deepe! 
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phases of a number of questions led up to the universal use of the 
interrogation “Why” and this inspired Mr. Benjamin to contribute 


the following lines: 
“WHY” 

“In the dim days, when Man was Error’s thrall, 
Truth coined this golden word for ransom fee. 
Brief syllable! Across the unknown sea 
Thine was the voice the Genovese heard call; 
Thine was the gleam in the celestial pall 
Copernicus beheld: because of thee 
Franklin adventured forth with kite and key, 
And Newton mused upon an apple’s fall. 


Potent interrogation that incites 

To fresh endeavor tho’ the trail be blind: 

Urging men on to tempt untrampled heights, 

Or delve in depths where hidden truths He waiting,— 
Thy trumpet voice, one note reiterating, 

Still animates the vanguard of mankind.” 


OBITUARY. 


W. B. KING died at Portland, Ore., May 6, at the age of sixty- 
eight years. Mr. King was born in 1843, at Pilmer, Mass.. coming to 
Portland in 1871. He was at one time president and general man- 
ager of the Pacific States Telephone Company, but resigned that 
position on selling out his stock about twelve years ago. Mr. King is 
survived by a widow and two daughters. 

JAMES WILLIAM HINKLEY, president of the Poughkeepsie 
City & Wappingers Falls Railway Company, died in Poughkeepsie 
on June 19 at the house of his mother, Mary L. Hinkley. He had 
been ill for some time. Captain Hinkley was forty years old. 
He was a son of the late Major James W. Hinkley, for several 
years chairman of the Democratic State Committee. Captain 
Hinkley was graduated from West Point in 1896. 

FRED A. ALLEN, who had been night chief operator for the 
Southern New England Telephone Company, died June 19 at a 
hospital in New Haven, after a short illness. He was the first 
operator in the New Haven Exchange in 1878, and as this was 
the first exchange to be established in the world, he was the oldest 
operator working on an exchange board in the world. Mr. Allen 


was in his fifty-third year. 

THOMAS F. KENNEDY, of New York, for the past twenty-five 
years marine telegraph operator for the Maritime Exchange, died 
Thursday evening, June 15. Mr. Kennedy was well known to all 
the shipping men, captains and others who visit the Maritime 
Exchange, and to the operators in the observation towers at Fire 
Island and all along the coast. He was about 45 years old, and 
previous to his connection with the Maritime Exchange had been 
employed in the Ship News Office at the Battery. 

EDWARD N. CRANE, president of the D. Van Nostrand Com- 
pany of Manhattan, publishers of scientific books, died, June 14, 
of acute indigestion at his home, 354 Prospect Avenue, Newark, N. 
J. He was prominent in church work and was president of the 
board of trustees of the Park Presbyterian Church. Mr. Crane was 
a director of the Franklin Savings Institution and a member of 
the New Jersey Historical Society, the Newark Museum Associa- 
tion, the Carteret Book Club and the Engineers Club of New York. 
He is survived by his wife and six children. 

CLARENCE A. KNIGHT, president of the Chicago & Oak 
Park Elevated Railroad Company, died on June 21, in Chicago, 
following an operation for appendicitis. In addition to his duties 
as president of the Oak Park road, Mr. Knight was general counsel 
for numerous corporations. He had been engaged in much of the 
important litigation affecting corporation and real-estate interests 
that has been before the federal and state courts in Chicago. One 
of the greatest legal contests in the history of the city was that 
brought about by suits to restrain by injunction the building of 
the elevated roads, and particularly the Union Loop. Mr. Knight 
represented the railroad companies and was sustained by the 


Supreme Court. 
PROPOSALS. 


MINOCQUA, WIS.—The town board has extended the date for 
receiving bids for the construction of the electric light plant and 
system from June 23 to noon, July 6. W. B. Fisher is town chair- 


man. Check for $500 is required. C. 
VALLEY CITY, N. D.—N. J. Boyd, city auditor, will receive 
bids for cylinder ard other oil, electric lamps, wire, carbons and 
other supplies and materials for the electric light plant. Check for 
$100 is required. C. 
VICTORIA, B. C.—W. L. Coulson and his associates are adver- 
tising for proposals for construction work on tbe proposed hydro- 
electric plant on the Puntledge River near Comax, B. C., which will 
supply power for a number of colleries. The bids asked for cover 
the construction of a dam, a flume, a pipe line and a power 


house. A. 

POST OFFICE, SCHENECTADY, N. Y.—The office of the 
Supervising Architect, Washington, D. C., will receive sealed bids 
until July 25 for the construction, including electric conduits, wir- 
ing and lighting fixtures, heating apparatus, etc., for a United States 
Post Office, in accordance with drawings and specifications which 
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may be had at the office of the Supervising Architect or from the 
custodian at the site. 

WIRING SYSTEMS.—The office of the supervising architect, 
Washington, D. C., will receive sealed bids up to the dates given 


below, for the following work: 


Date. Work. 
Conduits and wiring 
JUIN AGevslsek eset dees of postoffice and 
custom house, 
Conduits, wiring and 
lighting fixtures in 


Place. 
Ellsworth, Me. 


Milford, Mass. 


July OND ee i Sees 
postoffice. 
Copies of the drawings and specifications may be obtained from 
the custodian at the places specified or from the office of the super- 


vising architect. 


INDUSTRIAL ITEMS. 


WICKES BROTHERS, Saginaw, Mich., has issued its monthly 
stock list of machinery bargains for June. 


PETTINGELL-ANDREWS COMPANY, Boston, Mass., devotes 
its June issue of Juice largely to the “jolt-proof’ Peerless drawn- 


wire Mazda lamp. 

F. P. ROSBACK COMPANY, Benton Harbor, Mich., describes 
and illustrates the Rosback Little Giant multiplex punching ma- 
chine in a folder which was recently distributed. 

MATHIAS KLEIN & SONS, Chicago, manufacturers and job- 
bers of Iinemen’s and electricians’ tools, have become distributors 
for the Standard earth auger and the Benjamin friction-drive screw 


driver, 

THE NAUGLE POLE & TIE COMPANY, Chicago, Ill., is mail- 
ing postal cards calling attention to its telephone poles. The com- 
pany guarantees that Northwestern Cedarmen’s Association speci- 


fications will be fulfilled. | 

ALBERT PICK & COMPANY, Chicago, Ill., has distributed a 
folder advertising the Weeks electric kitchen range. The range is 
provided with a thermostat which opens the circuit when the 


desired temperature is reached. 

RUSH, OTIS & COMPANY, 69 West Washington Street, Chi- 
cago, Ill., is the new name for the old firm of C. G. Rush & Com- 
pany, electrical contracting engineers. The business will be con- 
ducted as heretofore by C. G. Rush and H. B. Otis. 

H. T. PAISTE COMPANY, Philadelphia, Pa., has published and 
distributed No. 81 of Paistery, describing pipe taplets. These were 
designed with the idea of standardization in mind. A full line 
of the standard conduit fittings is illustrated and prices are given. 


THE COLONIAL ELECTRICAL AGENCY COMPANY, of San 
Francisco, Cal., agents for the Colonial Electric Company and 
the Economy Electric Company, both of Warren, O., has removed 
from 576 Mission Street to the Board of Trade Building. 

THE FEDERAL MINIATURE LAMP COMPANY, Cleveland, 
O., recently issued a catalog which lists all types and styles of 
miniature incandescent lamps in general use. Decorative lamps, 
candelabra lamps, battery lamps, telephone lamps, etc., are shown 
by numerous illustrations. 

THE GOULDS MANUFACTURING COMPANY, Seneca Falls, 
N. Y., calls attention in a circular to its new line of single-stage 
centrifugal pumps. These are manufactured in both the single and 
double-suction types, each of which is designed so that it may 


be readily adapted to any form of drive. 

D. C. & WM. B. JACKSON, of Chicago and Boston, announce 
the removal of their Chicago office to 111 West Monroe Street, 
where quarters have been secured on the twentieth floor of the 
new building of the Harris Trust Company. 

CROCKER-WHEELER COMPANY, Ampere, N. J., has issued a 
pamphlet describing the Remek transformer and pointing out the 
differences between it and other makes of transformer. It is stated 
that the absence of lap joints greatly decreases the core loss on 
these transformers. High efficiency and close regulation are 


claimed. 
THE PACIFIC ELECTRIC HEATING COMPANY, Ontario, Cal., 


advertises “El Perco,” its new electric coffee percolator, in a folder 
which has been mailed to the trade. The folder reproduces as a 
part of the text the first order, for 5,000 El Percos. These perco- 
lators were ordered on March 4 by the Southern California Edison 
Company. 

THE REYNOLDS ELECTRIC FLASHER MANUFACTURING 
COMPANY, Chicago, Ill., has prepared a special bulletin showing 
the newest and most catchy designs in electric display signs. Reco 
flashers are made in eleven distinct types and often all are em- 
bodied in the construction of a combination fiasher, in order to 


obtain a realistic effect. 

THE FOSTORIA INCANDESCENT LAMP COMPANY, of Fos- 
toria, O., is issuing a leaflet describing its drawn-wire multiple and 
street series lamps; a price list is appended to the description. The 
same company is distributing a unique announcement, in the shape 
of a “Night Mazdagram,” telling of its preparedness to furnish high- 
efficiency lamps with drawn-wire filaments. 

THE WESTINGHOUSE ELECTRIC & MANUFACTURING 
COMPANY, Pittsburg, Pa., reports among other orders, one for 
two 1,500-kilowatt synchronous-motor-generator sets from the Cos- 
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mopolitan Electric Company, Chicago, also for fifty-three quadruple 
equipments of No. 306-C. D. box-frame railway motors with type 
K-43-G control for the Pittsburg Railways Company. 

WALL-WIN COMPANY, 61 Hudson Street, Jersey City, N. 
J., has issued a bulletin describing the talking sign, otherwise 
known as the Mason monogram. The monogram consists of a col- 
lection of metal compartments, each arranged to receive a lamp. 
A letter is clearly defined by lighting the proper lamps. Signs can 
be arranged to flash out forty different announcements. 


THE BRILLIANT ELECTRIC COMPANY, of Cleveland, O., 
manufacturers of incandescent lamps, has opened a branch office 
at No. 15 Terminal Office Building, Pittsburg, Pa. A large and well 
assorted warehouse stock of lamps will be carried in connection 
with this office. Ralph O. Sperry, formerly with Jones, Beach & 
Company, electrical supply dealers of Philadelphia, will be district 
manager of the newly established branch. 


MORRIS IRON COMPANY,.86 West Street, New York, N. Y., 
reports that business is much better than at the same time last 
year. They have recently received orders for fifty lamp-posts for 
Battle Creek, Mich., thirty-five for Richmond, Va., and ten for 
Canajoharie, N. Y. All of these are of the five-light type, with four 
globes pendent and one upright. This design is illustrated and 
described in bulletin No. 20, which will be sent upon request. 


THE NORTHWEST ELECTRICAL EQUIPMENT COMPANY, 
Portland, Ore., has opened offices as manufacturers’ agents, 
and represents the American Electric Fuse Company, the Hygrade 
Incandescent Lamp Company, the Esterline Company, the Indian- 
apolis Brass Company, the Franklin Steel Company, and the Elec- 
tromagnetic Tool Company. The president of the new firm is W. 
H. Banes. This name was incorrectly stated in a recent issue as 
W. H. Barnes. 

THE ALLIS-CHALMERS COMPANY, Milwaukee, Wis., is en- 
joying a season of remarkable activity at its plant at West Allis. 
The company bas on the fioor nine immense gas engines for in- 
stallation at the Indiana Steel Works, at Gary, Ind., and the South 
Chicago works of the Illinois Steel Company. There are also 
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several high-duty pumping engines and a large number of high. 
speed turbo-aiternators for installation in various parts of the 
country, in addition to a great volume of turbine and steam-engine 
material of less importance. 

THE BABCOCK & WILCOX COMPANY, New York, N. Y., has 
published a very attractive cloth-bound book, describing the Rust 
water-tube boiler. The Rust boiler, which is the invention of E. G. 
Rust, is the result of a systematic effort to produce a safe, eco- 
nomical, and durable steam boiler. It was first manufactured by 
the Rust Boiler Company, of Pittsburg. The recently published 
book describes not only the construction of the Rust boiler, but 
treats of the circulation, etc., and includes the results of tests, 
showing illustrations of boilers in operation. 


DATES AHEAD. 
Society for the Promotion of Engineering Education. Annual 
meeting, Pittsburg, Pa., June 26, 27 and 28. 
American Institute of Electrical Engineers. 
tion, Chicago, Ill. June 26-30. 


Annual conven- 


Association of Railway Telegraph Superintendents. Annual 
meeting, Boston, Mass., June 26-30. 
American Chemical Society. Annual meeting, Indianapolis, 


Ind., June 28-30. 

American Society for Testing Materials. 
lantic City, N. J., June 27 to July 1. 

National Electrical Contractors’ Association. 
N. Y., July 19-21. 

Ohio Electric Light Association. 
Point, O., July 25-28. 

International Association of Municipal Electricians. 
convention, St. Paul, Minn., September 12-15. 

American Electrochemical Society. Twentieth general meet- 
ing, Toronto, Canada, September 21 to 23. 

American Electric Railway Association. 
Atlantic City, N. J., October 9-13. 

Association of Railway Electrical Engineers. 
tion, LaSalle Hotel, Chicago, November 6-10. 


Annual meeting, At- 
Niagara Falls, 
Annual convention, Cedar 


Annual 


Annual convention, 


Annual conven- 


RECORD OF ELECTRICAL PATENTS. 


Issued (United States Patent Office) June 13, 1911. 


994,712. ELECTRICAL INDICATOR. Edward W. Bishop, Bakers- 
field, Cal. Filed Apr. 26, 1910. A swinging arm actuated by 
a solenoid is damped by an arm which swings in a retarding 


trough. i 


994,713. MECHANICAL MOVEMENT. Tonjes August Carl Both, 
New York, N. Y., assignor to Ida S. Rosenheim, New York, N. 
Y. Filed Jan. 5, 1911. A mechanical movement concerning the 
working parts of a keyed incandescent-lamp socket. 


994,719. TELEPHONE SYSTEM. Henry P. Clausen, Chicago, Ill., 
assignor to Stromberg-Carlson Telephone Mfg. Co., Roch- 
ester, N. Y. Filed Oct. 25, 1901. The combination of a sub- 
scriber’s line, a spring jack normally insulated both from the 
line and ground, a line signal, means at the substation for 
operating the signal, a condenser included in the talking circuit 
and located in the line at the central station for preventing the 
continuous display of the line signal, and a cut-out relay for 
restoring the line signal and establishing connection between 


the jack and line. | 


994,733. ELECTRIC WEIGHING APPARATUS. Felix Feinstein, 
London, and John William Ewart, Wendover, England. Filed 
Aug. 15, 1910. An attachment for a weighing machine, in 
which the length of conducting wire inserted in an electric 
circuit varies with the weight on the scale. Weight is de- 
termined by taking current readings on an ammeter, assuming 
a constant voltage. 

994,744. BATTERY CONNECTION. Sidney J. Hall, Depew, N. Y., 
assignor to Gould Storage Battery Co. Filed Feb. 28, 1908. 
A short section of metal has a socket at one end to receive a 
soldered connection to a cell, The connector has an interme- 
diate neck sufficiently reduced in mass to prevent conduction 
of heat from one end to the other. 

994,773. CASH-REGISTER. William H. Muzzy, New York, N. Y. 
assignor to National Cash Register Co., Dayton, Ohio. Filed 
Aug. 11, 1908. Combined with devices for recording the amount 
and number of each sale, is an eletrically operated indicator 
controlled by the machine for indicating the number of the 


sale recorded. 

994.791. BRAKE FOR RAILWAY-CARS. Harry E. Saylor, Herbert 
S. Hedrick, and Frank Gladfelter, Canal Winchester, O. Filed 
Aug. 2, 1910. Electromagnetic brakes engage with the track 
upon which the train runs. A source of electricity is located 
on each car. a circuit closer yieldingly closing the local cir- 
cuit. A source of electricity in the engine is connected with 
the electromagnet which closes the local circuits, applying 


the brakes. 


994,810. ELECTRICAL APPARATUS. George Westinghouse, 


Pittsburg, Pa. Filed Dec. 29, 1905. A ventilating system com- 
prising air passages traversing the parts and provided with 
air inlet and delivery ports, means communicating with the 
air delivery port for withdrawing air from the passages and 
thereby creating a flow of air through them. 


994,814. RAILWAY SIGNALING SYSTEM. Henry C. Bennecke, 
Chicago, Ill. Filled May 13, 1909. Supplemental] line conduc- 
tors are divided into blocks with one conductor of each block 
connected to the opposite conductor of the next adjacent block. 
The car equipment comprises a motor for propelling the car. 
an operating circuit interposed between the power conductors, 
two pairs of branch conductors on the car electrically con- 
nected respectively to the main power conductors and the 
supplemental line the conductors. 

994,833. ELECTRIC-ARC LAMP. Josef H. Hallberg, New York, 
N. Y., assignor to Beck Flaming Lamp Co., Canton, N. Y. 
Filed Mar. 9, 1907. A flaming-arc lamp using ribbed electrodes 
is provided with supports supplied with electrical energy 80 
that the consumption. of the ribbed part is hastened and made 
approximately equal to that of the body of the electrode. 


994,834. ELECTRIC-ARC LAMP. Josef H. Hallberg, New York, 
N. Y, assignor to Beck Flaming Lamp Co., Canton, N. Y. 
Filed June 13, 1908. Has a pivoted member having connection 
with one of the electrodes, a solenoid, lazy tongs disposed 
between the core of the solenoid and member substantially 
at right angles therewith and connected at one end to the mem- 
ber and at the other end to the solenoid core. 


994,835. ELECTRIC-ARC LAMP. Josef H. Hallberg, New York. 
N. Y., assignor to Beck Flaming Lamp Co., Canton,'N. Y. Filed 
June 22, 1908. Has a movable electrode, and a second elec- 
trode with means whereby the second electrode is supported 
by the first one and adapted to permit feeding movement of 
the latter relative to the second electrode, and a detaining 
element for the second electrode, adjustably mounted in the 
path of movement to restrain its movement with the first: 
electrode before the cessation of the feeding of the latter. 


994.836. ELECTRIC-ARC LAMP. Josef H. Hallberg, New York. 
N. Y. assignor to Beck Flaming Lamp Co., Canton, N. Y. 
Filed June 23, 1908. An electrode support is pivoted substan- 
tially parallel to the electrodes to swing in a vertical plane. 
a shoe at one end of the support normally contacting with one 
electrode, and being adapted to move in one direction by a 
weignt. A shunt circuit is included with electrical means 
which co-operate with the contact members for holding the 
support when the weight upon the shoe falls below a prede- 
termined amount. 


994.837. ELECTRIC-ARC LAMP. Josef H. Hallberg, New York, 


Anere 
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N. Y., assignor to Beck Flaming Lamp Co., Canton, N. Y. Filed 
May 1, 1909. Solenoid-operated lazy tongs move one of the 


TIME-LIGHT. 
Tsaac L. Kiser, St. Charles, Mo. Filed May 6, 1910. An ex- 


electrodes. 
994,846. THERMALLY-OPERATED ELECTRIC 


pansive fluid is set inside the loops of the lamp filament so 
that upon the lamp becoming heated a diaphragm is actuated 
and the circuit opened. 

994,847. LAMP-FIXTURE. Thomas A. Legge, Chicago. Il. 

assignor to Adams & Westlake Co. Filed Apr. 10, 1911. A 
shade-holder for an incandescent lamp. 

994,853. ELECTRIC SWITCH. Julius K. Lux, St. Louis, Mo. 
Filed May 26, 1900. Springs connected with the rocking arm 
of the switch shift to either side of the axis on closing or 
opening, causing the motion to proceed with a snap. 

994,854. INCANDESCENT-LAMP LOCK. Alvie Oscar Mackin, 
Johnstown, Pa., assignor to Harry Marks and Sanford Helsel, 
Johnstown, Pa. Filed July 21, 1910. <A coiled-wire head fits 
into a coiled-wire sleeve in the lamp socket. Ratchets are so 
arranged as to permit of the lamp being screwed in, but on 
reversing the direction the bulb turns loosely in its socket. 

994,867. ELECTRICAL ADVERTISING DEVICE. Bernard Al- 

phonse Neagle, Durham, N. C. Filed Nov, 17, 1910. An elec- 

‘tric circuit is alternately made and broken by a moving con- 


tact finger. 
994,890. SIGNAL-LANTERN. Charles Ambrose Thompson, Relay, 
and David Pierce, Elkridge, Md. Filed Mar. 15, 1911. A com- 


bination ofl and electric lantern. 
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994,833.—FLAMING-ARC LAMP. 


994,904. ADJUSTABLE SUPPORT FOR ELECTRIC FANS. Edgar 
W. Brown, Dayton,.O. Filed Jan. 24, 1910. The fan base is 
provided with a stud rotating in a vertical plane, the fan being 
mounted on a pivot in the stud, which pivot is capable of ro- 


tation through a complete circle. 

994,923. MEASURING INSTRUMENT. Charles E. Holmes, Lynn, 
Mass., assignor to General Electric Co. Filed July 18, 1908. 
A cylindrical core is provided with a moving coil shaped as a 
longitudinal section of a cylinder of greater diameter than the 
core, the section including the axis of the cylinder and being 
unsymmetrical with reference to said axis, and pivots being 
mounted on the coil in the axis of the cylinder. 

994,946. COIN-COLLECTOR FOR TELEPHONE SYSTEMS. Rus- 
sell Reitzel Mohn and Noah Wine, Polo, Ill. Filed June 4, 
1910. Includes a rotatable drum provided with a slot for the 
reception of a coin, a contact arm movably mounted within the 
slot to engage the coin, means to move the contact arm away 
from the coin so that the same may drop from the slot, and 
a number of contacts to co-operate with the contact arm. 


994,952. ELECTRIC SWITCH. Lewis T. Rhoades, Mont Clare, Pa., 
assignor to New York Coil Co., New York, N. Y. Filed Jan. 
3, 1911. The switch turns on a tubular journal mounted on 
an insulating block. The journal holds the contact block. 


994,957. MAGNETIC VIBRATOR. Frank V. Smith, Floriston, Cal. 
Filed Dec. 20, 1910. A vibrating armature held by an adjust- 
able spring is directly connected to the massaging part of the 


machine. 

994,976. CONTROLLING ELECTRICAL CIRCUITS. Edward T. 
Child, Rosemont, Pa. Filed Dec. 21, 1907. A number of cir- 
cuits containing electrical apparatus are so connected with 
resistance, as to enable a rapid change from series to parallel 
or from parallel to series without a substantial change in re- 


sistance. 
994,980. ELECTRICAL RECEPTACLE. James S. Grossley, Sol- 
vay, N. Y., assignor to Pass & Seymour, Inc., Solvay, N. Y. 


Filed Nov. 18, 1909. Terminals located rearwardly on the base 


are provided with means operable from the front of the re- 
ceptacle for clamping line wires to the terminals, the base be- 
ing provided with recesses in alinement with the clamping 
means, whereby the clamping means may be operated from 


994,967.—-ELECTROMAGNETIC VIBRATOR. 


the front of the receptacle to clamp and release the wires 
from the terminals leaving the base undisturbed. 

994,992. SIGN-DISPLAYING INDICATOR. Henry G. Fisher, New 
Denver, British Columbia, Canada. Filed July 22, 1910. A 
rotating cylinder displays desired words upon the pressure of 
buttons which complete the circuits of electromagnets. 

994,993. ELECTRIC-MOTOR CONTROL. Rodolphus Fuller, Detroit, 
Mich. Filed Sept. 9, 1908. An engine-driven generator with a 
series and a shunt field supplies current to a number of motors 
operating the car or train. A controlling switch has contacts 
and connections adapted to successively connect the motors 
in different circuit relations with the main circuit of the gen- 
erator in moving the controller from its off position to its full- 
speed position, and to maintain each of such connections for a 
portion of its travel into such position, and other contacts and 
connections adapted to gradually cut in the series field wind- 
ing of the generator and corresponfingly cut out the shunt 
resistance for each portion of such trrvel. 

995,000. O1L-SWITCH. Caryl D. Haskins, Schenectaday, N. Y., 
assignor to General Electric Co. Filed Nov. 19, 1906. An oil 
vessel of narrow oblong section has long horizonal switch 
blades immersed in oil. On opening the switch the blades sep- 
arate simultaneously along their entire length. 

995,036. ELECTRICAL MEANS FOR AUTOMATICALLY CON- 
TROLLING THE FLOW OF GASES OR LIQUIDS. Arthur F. 
Shepherd, Dayton, O. Filed Mar. 3, 1910. A motor with a 
separately excited field is energized by the movements of the 
indicating needle of a gauge, so that valves may be auto- 
matically opened or shut at fixed pressures. 

995,039. SPARKING PLUG. Philip K. Stern, New York, N. Y.. 
assignor to Earl Canedy, Chicago Heights, Ill. Filed Dec. 26, 
1901. A spark plug for gas or gasoline engines. 


995,051. HELICAL HEATER FOR TUBES, ETC. James I. Ayer. 


995,292.—-ELECTRIC-VEHICLE INSTRUMENT. 


Cambridge, Mass., assignor to Simplex Electric Heating Co., 
Cambridge, Mass. Filed Nov. 25, 1910. Comprises a continuous 
spiral resistance element, and insulating plates having cut- 
out portions disposed between turns thereof, each turn cross- 
ing a plate at its cut-out portion. 

995,077. INCANDESCENT LAMP. Matthew M. Merritt, Middle- 
ton, Mass., assignor to National Electric Lamp Co., Cleveland, 
Ohio. Filed Mar. 23, 1906. A non-removable lamp has a pocket 
formed in the walls of the bulb and an expansive fracturing 
substance in this pocket, which is covered by the label. 

995,087. BALANCING-MACHINE. Johann Frederick Max Patitz, 
Milwaukee, Wis., assignor to Allis-Chalmers Co., Milwaukee, 
Wis. Filed Mar. 27, 1907. An oscillatable support carries a 
turntable from which a rod extends downward at the end of 
which is an electromagnet. The rod and magnet swing. over 
an upright stationary iron armature. The energizing circuit for 
the magnet contains an adjustable resistance, 

995,100. ELECTRIC HAND-LAMP. Herman Siegenbruch, Heissen, 
Germany. Filed Apr. 29, 1910. At the end of the handle is a 
ball bearing in which is mounted an adjustable lamp socket. 


995,123. INSULATOR-PIN. Charles G. Ette, St. Louis, Mo., assign- 
or to Ette Investment Co., St. Louis, Mo. Filed Aug. 31, 1910. 
Has a cast-metal shank into a threaded socket in the upper end 
of which fits a threaded metal rod that is imbedded in a cast- 
‘metal head over which the insulator is screwed. 


995.126. SYSTEM FOR AMPLIFYING FEEBLE ELECTRIC CUR- 
RENTS. Lee de Forest, New York, N. Y., assignor to De 
Forest Radio Telephone Co. Filed June 20, 1907. Combined 
with a circuit carrying feeble currents is a source of high- 
frequency oscillations having a frequency higher than the 
more essential frequencies accompany speech waves, an oscil- 
lation responsive device associated with this source and a sig- 
nal-indicating device associated with the oscillation-responsive 


device. 

995,132. ELECTRIC STEAM-GENERATOR. Charles E. Griffing. 
Salt Lake City, Utah, assignor to Griffing Electrical Steam 
Boiler Co., Birmingham, Ala. Filed Nov. 9, 1910. Has a tank, 
electric heaters therein, a source of compressed air, and 
means for producing by air pressure a spray of water and 
directing the same against the electric heaters. 
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995,133. SECTION-INSULATOR FOR ELECTRIC CONDUCTORS. 
William George Hamilton, Twickenham, England. Filed May 
6, 1910. A section insulator for trolley wires consists of two 
end members insulated from each other, a central member be- 
tween them, a switch blade, a blade support rotatably mounted 
on the central member, and a fiexible element fastened to the 
blade support for operating the same from a distance. 


995,145. CURRENT-COLLECTING DEVICE. Ray P. Jackson, Wil- 
kinsburg, Pa., assignor to Westinghouse Electric & Manufac- 
turing Co. Filed Apr. 12, 1906. Includes a pivotally mounted 
contact arm comprising two pivotally connected members, re- 
silient means for opposing pivotal movement between the mem- 
bers in either direction and operating means connected to the 
pivotal joint between members. 


995,162. STORAGE BATTERY. Arthur Ewin Lawrence, San Mar- 
cos, Tex. Filed Jan. 10, 1911. The active material of the positive 
plates is composed of one part graphite and nine parts red 
lead; that of the negatives is one part graphite and nine parts 
litharge; each plate has a perforated lead covering. 


995,171. CONTROL OF SYNCHRONOUS MACHINES. Henry W. 
Peck, Wilkinsburg, Pa., assignor to Westinghouse Electric & 
Manufacturing Co. Filed Oct. 3, 1905. Combined with two 
transmission circuits are synchronizing indicators for each, a 
three-branch circuit, and a circuit-interrupting device in each 
branch through which a synchronous machine may be con- 
nected to either of the transmission circuits, and means for 
automatically preventing the closure of the interrupters to 


simultaneously connect the machine to both transmission cir- 
cuits. 


995,184. TIME-LIMIT RELAY. Arthur B. Reynders, Wilkinsburg, 
Pa., assignor to Westinghouse Electric & Manufacturing Co. 


o oO 0:0 © © 6} | 
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995,294.—SUBSTATION SELECTOR. 


Filed Oct. 20, 1904. Comprises a magnet winding and a mov- 
able core therefor, a bellows having a movable side connected 
to the core, arms carried by the movable side upon which an 
adjustable counterweight and an adjustable nut are respec- 
tively mounted, a stationary arm, an adjustable nut carried 
thereby, and a spring connected between the nuts. 


995,191. SAFETY-TROLLEY. Gustav Sitka, Chicago, Ill. Filed 
May 24, 1909. On each side of the trolley wheel are mounted 
two flexible upright bars on top of each being a grooved 
guide wheel for bearing sideways against the trolley wire. 


USTABLE OUTLET FOR ELECTRICAL APPA- 

shad en i William T. Thomas, Glenside, and Henry T. Paiste, 
Philadelphia Pa., assignors to H. T. Paiste Co., Philadelphia, 

Pa. Filed March 9, 1910. A reversible plate is mounted ad- 
jacent an opening in the wall of the box and is provided with 

a laterally projecting portion capable of entering the opening. 


. THIRD RAIL FOR ELECTRIC RAILWAYS. Joseph N. 
SSR ie Vineland, N. J. Filed Dec. 15, 1909. The rail rests 
in a trough surrounding it on the sides and bottom. Brackets 

on one side of the trough carry a roof protection on top. 


. ELECTRIC FOOT-WARMER. Silas Ballard, Temple, Tex. 
oT A March 28, 1910. Consists of a hollow egg-shaped body 
divided into two separable parts and lined with asbestos. An 
incandescent lamp fits into the small end of the larger part 
which is polished within to act as a reflector when the other 
part is removed. m PET p 
. AUTOMATIC FIRE-ALARM. William ritain an 
g Ti John Packman, Westplains, Mo. Filed May 7, 1910. 
The fusing of a strip of metal closes an alarm circuit. 


5 . INCANDESCENT-LAMP SOCKET. Herbert Edwards Ev- 
SR London, England. Filed Dec. 29, 1910. A swing compris- 
ing connected hangers mounted to depend from a cableway, a 
swing body attached to the said hangers and means for operat- 
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ing the said swing body to advance the same along the said 
cableway. 


995,244. ELECTRICAL PULL-SOCKET. Edgar H. Freeman, Tren- 
. ton, N. J. Filed Jan. 28, 1911. Comprises a body, a switch 
consisting of a pair of metal spring plates arranged in the 
same plane and one of the plates having an extension, a rotary 
insulating cam having means in different planes for alternately 


snapping the spring plates, and all-metal ratchet-operating 
means for the cam. 


995,249. ALARM-CLOCK. Frederick Goss, Millicent, South’ Aus 
tralia, Australia. Filed Jan. 16, 1911. To the hour hand is at- 
tached an arm that carries a roller. A series of contact pins 
in a rim around the face of the clock can be inserted into the 
path of the roller and thus close an alarm circuit. 


995,254. TELESCOPIC MAST FOR WIRELESS TELEGRAPHY, 
SIGNALS, AND SIMILAR USES. Alban Francois Juillac, Paris, 
France, assignor to Victor Popp, Paris, France, Filed Mar, 23, 
1910. Consists of members sliding in one another, means for 
tightening and untightening the upper end of each member. 
a vertically movable sliding block carrying pawls, and ferrules 
integral with the members and co-operating with the pawls. 


995,255. ELECTROMAGNET. William Kaisling, Chicago, Ill., as- 
signor to Kellogg Switchboard & Supply Co. Filed Aug. 1, 
1908. Has a grooved armature, opposed bearings, a pin sup- 
ported in the bearings, and a clamping piece having a flat 
clamping surface for clamping the pin between itself and a 
groove in the armature, 


995,292. ELECTRICAL MEASURING INSTRUMENT. Frank W. 
Roller, East Orange, N. J., assignor to Roller-Smith Co. Filed 
July 3, 1909. Combined with each moving element of an elec- 
tric-vehicle ammeter and voltmeter is an extension and an ec- 
centrically mounted element in engagement therewith for bal- 
ancing the movable element when it is bodily turned into all 
possible planes. 


995,294. SUBSTATION-SELECTOR. Harry O. Rugh, Sandwich, 11l., 
assignor to Sandwich Electric Co., Sandwich, Ill.- Filed Nov. 
13, 1909. Has a step-by-step element controlling a relay, 
which governs a slow-acting circuit-changing bar. 


995,299. VACUUM-CLEANER. John W. Smith, Chicago., Ill. Filed 
June 27, 1910. An electric motor suspended within the casing 
operates the vacuum pun. 


995,328. COMBINED CIGAR CUTTER, LIGHTER, AND ADVER- 
TISING DEVICE. John F. Davis and Philip Lestrade, New 
Orleans, La. Filed Dec. 12, 1910. Includes a cutter whose oper- 
ution actuates an electric lighter and an electrically controlled 
advertising device. 


995,339. SPACE TELEGRAPHY. Lee de Forest, New York, N. Y., 
assignor to De Forest Radio Telephone Co. Filed June 20, 
1907. In a system for developing and radiating a practically 
continuous train of electromagnetic waves of substantially uni- 
form amplitude, are included arc electrodes, capacity and in- 
ductance connected in shunt with the electrodes, and means 
for automatically interrupting the arc between the electrodes 
at a rate within the limit of audibility. 


995,400. IGNITION DEVICE. John F. Cavanagh, Providence, R. I., 
assignor of three-fourths to Lindsley & Allen Electric Co., 
Providence, R. I. Filed Oct. 13, 1910. Has a coil-carrying cyl- 
indrical portion and a projection at one side thereof all being 
formed of pressed and integral material, and a socket being 
formed in the projection to receive a spark plug. 


995,421. APPARATUS FOR AND PROCESS OF MIXING METALS. 
Ferdinand E. Canda, New York, N. Y. Filed Dec. 29, 1906. 
Comprises a receptacle for molten metal having a floor and 
having projecting downward from the floor a crucible pit pro- 
vided with an electrode of an electric heating: device. 


PATENTS THAT HAVE EXPIRED. 


Following is a list of the electrical patents (issued by the 
United States Patent Office) that expired June 19, 1911: 


521,455. ELECTRIC RAILWAY SIGNAL. Charles R. Aslop, Middle- 
town, Conn. | 

521,553. ELECTRIC RAILWAY SIGNAL. Barney Samuels, St. Jo- 
seph, Mo. h 

521,562. CONDUIT ELECTRIC RAILWAY. Tbomas Armat, Wash- 
ington, D. C. NI 

521,666. ALTERNATING-CURRENT REGULATOR. Olof Offrell, 
Middletown, Conn. iD 

521,669. COUPLING FOR ELECTRIC LOCOMOTIVES. Edward D. 
Priest, Lynn, Mass. 

521,671. ARMATURE FOR DYNAMO-ELECTRIC MACHINES. Eđd- 
win W. Rice, Schenectady, N. Y. 

521,684. METER FOR RECORDING ee OF ELEC- 
TRIC POWER. Elihu Thomson, Swampscott, . 

521,711. SUPPLY SYSTEM FOR ELECTRIC RAILWAYS. Thomas 
Harris, Detroit, Mich. k- 

521,721. ELECTRIC LAMP FOR BICYCLES. George Mayr, Broo 
lyn, N. Y. 

521,594. ELECTRIC BELT. Erastus M. Miles, Chicago, Il. i 

521,651. ELECTRIC-RAILWAY MOTOR. John C. Henry, West- 
field, N. J. 
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WIRING IN SWITCHBOARD ROOM OF 
INTERLOCKING CABIN, HOBOKEN 


TERMINAL, LACKAWANA RAILROAD | 


—KERITE INSULATED WIRE USED 
EXCLUSIVELY. 


KERITE INSULATED WIRE & CABLE Co. 


INCORPORATED BY W. R. BRIAEY 
Western Office 


General Offices 
HUDSON TERMINAL PEOPLE’S GAS BLDG. 
CHICAGO 


INDEX TO ADVERTISERS, PAGE 46 
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CHICAGO, JUNE 24, 1911 


GENERAL LIBRARY, 
WNIV. OF MICH. 


Three Dollars a Year 


CLASSIFIED INDEX, PAGE 48 
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| prime mover best suited to his require- 

| ments and Allis-Chalmers Com mpany will will 
furnish the equipment complete i in every 
detail. Each machine i in such an equip- È 
mentis designed with particular reference 
to its operation in connection with the 
other machinery and, as a result, the 
purchaser receives a most efficient and 
satisfactory operating plant. 


Write to the nearest District Office for the loca- 
tions of Power Plant Equipments, in your 
vicinity, furnished by Allis-Chalmers Company. 
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[KE eee A | 
| KE Y S T O NE = The engineering skill we put into 


| QUALITY l 


A. C. D. C. Wattmeters 


the manufacture of 


NEPONSET 
SPLICING 
COMPOUND 


Compactness, light 
weight, and symmet-, 
rical scales are some of 
the features of our 
portable wattmeters. 
The indications of the 
pointer are well 
damped, and readings 
can be taken on both 
D. C. and A. C. Write 
for our catalog No. 14, 
which describes our 
full line of instruments. 


is returned a hundred-fold to the 
user. It provides the cable with 


the strength of the original 


covering. 


KEYSTONE ELECTRICAL INSTRUMENT CO. Liquid and Rubber Walpole lam. 


Laboratory and Works: PHILADELPHIA, PA. z e 
Canadian Company: Walpole Ru Co.. Limited, Montreal, P. Q. 

NEW YORK BOSTON PITTSBURGH 
Hudson Terminal Building 170 Summer Street Westinghouse Buliding PIONEERS IN INSULATION ENGINEERING 


<> ELECTRICAL <> SPECIALTIES <> 
The Hart Manufacturing Company 


'HARTFORD, 
New Yerk Bestea Chicago Deaver San — Pittebergh Terento London, Eng. 


14-108 


Panel Beard Switch Front Connected! Standard Type D-2 Remote Control Switch a! Panel Beard Switch Back Connected l h 
- a8, 


WE MANUFACTURE MAGNETICALLY CONTROLLED SWITCHES FOR ALL CLASSES OF 


E SERVICE. OUR PANEL BOARD TYPE SWITCHES MAY BE MOUNTED IN ANY POSITION 
<t> AND ARE DESIGNED SO THAT NO DEVIATION FROM STANDARD BUS BAR SPACING 


IS NECESSARY IN MAKING CONNECTIONS. 
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=m A GOULD BATTERY 


was selected for the Detroit River Tunnel system, cur- 
rent being supplied by Detroit Edison Company on 
maximum demand basis of 800 amperes. The battery ts 
capable of supplying approximately 900% of ‘working 
load for peaks of short duration. 


Write for full information 
Pad, 


=? 


GENERAL OFFICES: 341-347 FIFTH AVE., NEW YORK CITY 
BOSTON CHICAGO SAN FRANCISCO WORKS: DEPEW, N. Y. 
89 State Street The Rookery 605 Atlas Building 


‘COMBINE ENDURING QUALITY 
WITH ECONOMY AND YOU HAVE 


MICANITE| 


TRADE-MARK NAME REGISTERED 


_ Mesco 
Electric Toaster 


Samples and 
prices on 
request 
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Price with Cord and Attaching Plugs, complete, $5.00, 


Mechanical Heat Regelater Solid Porcelain Bese. 
Low Cee olaked’ Nickel-Plated Brass Not the Cheapest, Bat the Best 


MANHATTAN ELECTRICAL SUPPLY CO. 


ESO NEW YORK, 17 Park Place CHICAGO, 112 SO. Fifth Ave. ao 


The most widely known and extensively used insulating mate- 
nal in the commercial world. It is a non-oozing soft mica commu- 
tator insulation free from superfluous bonding material 


MICA INSULATOR COMPANY 


NEW YORK and CHICAGO 


11 


E PAISTE 
za, PULL SOCKETS 


i ae Note Protection at Corners 


BLAKE 
INSULATED STAPLES 


Unequaled for telephone and bell wiring. The 
fibre insulation prevents troublesome short circuits 6 
and grounds. The square shoulder gives good 
driving qualities. Less staples required. Saves in 


_ | oa N 
Pe of all kinds with Snap-catch Shells or shells 
with many positional (““Multipo’’) Shell and 
Cap fastening. All are ““approved’’ of course, as 
are all of our good things, and you will like 


them for their easy wiring and smooth action. 


Our catalog shows the full line. Write us for material and labor and gives a more finished job. 
“HLT. PAISTE CO., Philadelphi A on ae 
ha + Philadelphia, Pa. A WRITE FOR SMPLES 


NEW YORK .. BOSTON .. CHICAGO 


BLAKE SIGNAL & MFG. CO., Boston, Mass. 


BATTERY WAX | cee oxy 
BATTERIES ETT 
and Wi ireless Telegraphy- 
s Il Forms. Wire for Wireless 
MITCHELL-RAND MFG. CO. | srorace Rance Wis a Wire nd Sho Al Pom 
» NEW YORK CITY BATTERIES R 
We also manufacture Sealing Cements in all colors i «Ss AMERICAN PLATINUM we 


CLEVELAND, - OHIO 


VILL meee To ALL rune oses 
WILLARD BATTERIES "* "ige enn 


ate, $5.0 
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ONE QUART FIRE EXTINGUISHER 
: INSPECTEO BY 
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COLUMBIA REGENERATIVE CARBON 


A SPECIALLY MADE, LONG LIFE CARBON 
FOR REGENERATIVE FLAMING LAMPS 


Here is a chance to get satisfaction. 

Columbia Regenerative Fiaming Carbon has made good 
in practically every form of commercial and industrial 
installations of the regenerative flaming lamp. 

it will make good in your lamp wherever it is installod. 

it wlll avoid the outages and their annoyances causod 
by carbons slagging. it does not siag. 

Then, too, there is the life of the carbon to be 
considered. f 


NATIONAL CARBON COMPANY - - 


Č 
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J 


THE WONDER WORKER 


PYRENB is a combination of powerful gases 
in quid form, devoid of moisture and therefore 
a non-conductor of electricity. When brought 
into contact with a temperature of 200 degrees 
or over, the liquid is instantly converted into a 
heavy blanket of gases which effectually sur- 
rounds and extinguishes the fire by excluding 
}UMDERWRILERS LABORATORIES INC oxygen. Does not damage surrounding prop- 
PUMP TYPE -N- erty. The dielectric strength of Pyrene is 

1,000,000 volts per cubic inch. Pyrene can be 
directed upon a circuit carrying 60,000 volts 
without fear or danger to the operator. It may 
be directed between commutator and bruahes, 
between armature and field of a moving gen- 
PYRENE MFG CC erator, or upon switch boards, rheostats, con- 
andl troller boxes, oil transformers or other elec- 
ATINGUISHER & trical devices without the slightest damage to 
pened mi UTES insulation or apparatus. It will break an arc of 
any intensity and when the arc has once been 
broken it will not re-establish, PYRENBE has 
broken arcs of 220 volts at 2,000 amperes, 600 
volts at 1,200 amps, 2,300 volts at 450 amps., 
20,000 volts at 30 amps., 54,000 volts at 9 amps. 
It is equally efficient in extinguishing incipient 
blases of gasoline, turpentine, varnish, paint re- 
mover, oll-soaked waste, shavings, calcium car- 
bide and other infammables. PYRENBEB will not 
freeze at 100 degrees below zero. nor does it 
deteriorate with age nor corrode metals, there- 
fore maintenance cost is entirely eliminated. 

J. G. Barrett, Genl. Mgr. The Licking Light 
and Power Co., says that PYRENE saved them 
from a loss of at least $2,200.00. Other users 
are Interborough R. T. Co., Philadelphia R. T. 
Co., American Rys. Co., Chicago City Rys., 
Union Blectric Light and Power Co. of Bt. 
Louis, Standard Oil, and many others. 

Standard PYRENB extinguisher is 3 inches 
in diameter, 14 inches long, and weighs only 
five pounds. 


Get Descriptive Booklet 
Pyrene Mfg. Co., 1358 Broadway, New York 


The life of Columbia Regenerative Fiaming Carbon is 
considerably longer than the maximum requirements of 
the lamp. 

This is a very valuabie point to consider, for it means 
a roduction in cost of maintenance without affecting 
the burning quality. 

Every carbon is individually inspected for straightness, 
roundness, uniformity of length and diameter, and then 


. wrapped in paraffine paper.. 


We guarantee each pair. 


Cleveland, Ohio 


IT SELLS 
ITSELF 


£4 because its good 
points at once 
are apparent to 
your customers. 


You’ll never 
have ‘‘come- 
back” troubles 
with the 


Maytag 
Electric 


Washer 


‘ fin 7 N aiee ee 
LU py ay TAG, 
i ips ASHER | 


Nate a a 


One hand controls every operation—washer, wringer and 
reverse. This simplicity of operation, together with sub- 
stantial construction and durability, makes the Maytag Washer 


“The Machine for Live Dealers” 


Prices allow good margin of profit 
for yourself—therefore write us. 


THE MAYTAG COMPANY 


255 North St., NEWTON, IOWA 
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The “National” Storage Battery 


The “National” is a product carefully developed by a company that aims to make every element 
that enters the construction contribute to the satisfaction of the purchaser. 


For vehicle, stationary—any service for which a storage battery is appropriate. Built in the 
perfect battery factory. | . 


The United States Light and Heating Company 


General Offices, 30 Church St., New York Factory, Niagara Falls, N. Y. 
Sales Offices and Depots 7 
New York Boston Buffala. Cleveland Detroit Chicago St. Louis San Francisco _ 


° 
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Roller-Smith Company 


MAKERS OF HIGH GRADE 


Electrical Measuring Instruments 


AND 


Automatic Circuit Breakers 


GENERAL SALES AGENTS 


MACHADO & ROLLER 
203 iBroadway 
New York 


Branch Offices in Chicago and Pittsburg. 
Agencies in Principal Centers. 
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Established 1845 Incorporated 1900 


W. & L. E. GURLEY Troy, N. Y. 


Manufacturers of high grade RESISTANCES of the very best workmanship. 
Manganin, wound on metal spools and with sliding contacts. 
Made up in any arrangement desired by the customer. 


Latest catalogue of Physical Laboratory Apparatus sent on request. 
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1888 PHILADELPHIA, PA. 1911 
Nen Lork- Secon. ‘Agente moronte Devi Seite Perna. 


cost, $21.85, and we will give 30 days trial to 
responsible parties. 


We guarantee as good 
results with our % horse 
power motor as other 
factories using a ‘4 horse 
™ power motor. We accomp- 

lish this with our new 
type box constructed, 
patent applied for, rotary 
fan. Do you realize that 
a forge blower takes the 
place of a man, and gives 
a steadier fire? 
Semco Vacuum Cleaner 

Co. 


Nashville, Tenn. 


If You Care 


To make your work a great deal easier get the new 


Roberts’ 
Patent Climbers .,......... 


It is an mvention for the Lineman’s benefit and 
means 


safety, speed and comfort. 


Ask your dealer today, or write us. They cost . 
only $3.00 complete. You will be more than 
pleased with the improvement. 


See how the straps fit. 
The ring does it. 


What’s Your Address ? 


Oshkosh Mfg. Company 


Successors to 


OSHKOSH LOGGING TOOL CO. 
OSHKOSH TOOL MPG. CO. 
A. SANFORD LOGGING TOOL CO. 


Osh kosh 9 = - = = = 


Wisconsin 


How The “f ronclad}eExide” Battery 
Interests Central Stations | 


This new Electric Vehicle Battery,—that gives two to three times the life, that seldom, if ever, requires 
cleaning, that gives increased mileage and that reduces the cost of operation,—due to its distinctive features 
of superiority is bound to increase the use of “Electrics.” 
account of increased business from the charging of vehicle batteries. This is a large business and especially 
prohtable since it furnishes an ‘‘off-peak"’ load. 


oe iene Phere sl this new vehicle battery. Any Sales Office will mail you a copy 


THE ELECTRIC STORAGE BATTERY CO. 
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This in turn will benefit Central Stations on 


BETTER THAN A 
Watchman 


Man is falilibie, but the 


Hartford Automatic 
TIME SWITCH 


Eliminates the Human Factor 


“Just wind it once a week” and it wili turn 
current on and off at any predetermined hour. 
There’s profitin it’s use. Write us now 


THE HARTFORD TIME SWITCH CO. 


103 Warren Street NEW YORK 


“I LEARNED MY TRADE 
WITH | 


KLEIN TOOLS 


and I’ve been a 
“Klein Man” 
ever since.” 

That’s an expression often 
heard among linemen. Good 
reason for it-—the name 


‘*K/ein’’ stands for 


QUALITY 


~> \ N D` 
: = Send for new catalog No. 10 
—a great help in ordering. 


@ MATHIAS KLEIN & SONS 


STATION U-28 


CHICAGO, - - ILL. 
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e e e e ¢ . 
You save time by using “Union” anot You save money by using “Union” 


Sectional Switch Boxes, because: 


It is not necessary to carry GANG 
BOXES in stock; simply pur- 
chase the Single Box with 


Sectional Switch Boxes, because: Sectional Boxes 
made in depths from 
2 inches up to 3 inches 


Note the Simplicity of 
Construction—Hook-Eye 


Screws do not have to be removed; 
simply loosen screw and insert 


Spacer. From a Single Box _ 5 ag 


and Spacer you can 
make a 2-Gang 
box in a jiffy. 


Equipped with 
Reversible and 


Write for Sliding Ears 
Complete Box 
Catalog No. 25 


Patented April 2, 1907 


Removable Side and 
Spacers and your 
stock is com- 


CHICAGO FUSE 
MFG. Co. 


Chicago and New York 


FUSE PROTECTION ) 


Like Insur: --, Should Be the Best Obtainable—You Get Maximum Protection 


by using 


“D & W” FUSES 
“D & W” CUT-OUTS 


-SDa 


D & W FUSE COMPANY, Providence, R. I. 


A. Hall Berry, N. Y. Rep., 97 Warren St. 


Agents: 


Canada: The Northern Electric & Mfg. Co., Ltd. Pettingell-Andrews Co., Western Electric Co., Central Electric Co. 


Additions to the Bossert Line 
The New UNIT SWITCH BOX No. 2000 


Adapted to all standard make shallow switches. 


See the reversible ears? That's the feature of greatest value 
in this new “B” box. Cut No. 1 shows the ears adjusted for 
new work, whereas cut No. 2 shows the ears reversed, mak- 
ing the box suitable for old work. The ears are fastened by 
a set screw from the the inside of the box which enables the 
contractor to adjust top of box even with plaster line after 
plastering is completed. Outlets are pierced for x” and 3⁄4” 
flexible non-metallic conduit, or 314” conduit pipe. 


Size of box 3!4” long, 2” wide and 2” deep. 


This size ready for immediate shipment finished in black ename 
or galvanized. Boxes 23⁄4” and 3” deep ready in thirty days. 


Send for samples of this new time-saver at once. 
Approved by the Underwriters. 


THE BOSSERT CO. UTICA, N. Y. 


SUCCESSORS TO BOSSERT ELECTRIC CONSTRUCTION CO. 


NEW YORK CHICAGO ATLANTA SAN FRANCISCO 
PITTSBURGH TORONTO 


| | 
YOU CAN’T MISS 


a blown “‘Arkless” Fuse, because the indicator 
spring sticks up like a “sore thumb.” They poke you 
miss indicating and you can’t miss the indicator, Oy Buses 
don’t have to hunt if you use ‘‘Arkless Guarantee 
A New Catalogue (fll of interest) sent on request. 


DETROIT FUSE & MFG. COMPAN 


. DETROIT, - - - H. 


ECONOMY 


SWITCH BOXES 
and Sensible Plates 


No Spacers—No Gangs—No Over-stock. 


Easy to adjust. l 
The slots on top of box do it. 


Oar Knockouts ‘are not wedged is! 


Flush Plates—Push Buttos Switches. 
Economy ‘“Braidact’’ 


— 


Economy Switch Box 7 Mfg. Co. 


Ohie 
5307 Sweeney Avenue, eveland, 


— 
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| Installed Without Cutting Wires 


It is not necessary to cut main wires when installing “ Noark” Weather-proof 


Single Branch Boxes. Simply remove the insulation from wires at point of 
connection. 


This advantage is due to the use of split bushings and a simple clamp on the 
small box, while the larger boxes have “ U ” shaped copper lugs. 


“NOARK” Single Branch Boxes 
2 and 3 Pole for 250-Volt Fuses 


are proof against all weather conditions. The inside of box is fitted with a 
porcelain branch block for the reception of fuses and main line conductors. 
Come in three sizes with ampere capacities of 0-30, 31-60 and 61-100 
amperes. 
Where desired, conduit fittings for mains and branches are furnished. 


Write our nearest branch as to your requirements and ask for “ Noark” 
Catalog No. 405. 


H. W. JOHNS-MANVILLE CO. 


Manufacturers of Asbestos 


and Magnesia Products ASBESTOS: Asbestos Roofings, Packings, 


Electrical Supplies, Ete. 


Baltimore Cleveland Kansas City Milwaukee New York San Francisco 
Boston Dallas London Minneapolis Philadelphia Seattle 
Chicago Detroit Los Angeles New Orleans Pittsbur t. uis 
a Be gt as amg T eal en H. W. JOHNS-MANVILLE CO., LIMITED. 
ronto, : ontreal, Que. Winnipeg, Man Vancouver, B 
For Great Britain and Continent of Burope: í st 


; Yer 
TURNERS & MANVILLE, LTD., 
Hopetoun House, 5, Lloyds Ave., London, E. C. 


ON 
GUNMON 


Rubber Covered Wire 
OF BELDEN Quality 


Our new Rubber Insulating Factory is 
equipped with up-to-the-minute machin- 
ery. Our manufacturing is directed by 
men of long experience in making rubber 
insulated wire. Our rubber compounds 
are time tried and proved—no experi- 
ments. 


The result is a high class rubber insulated wire 
equal to the high quality standard of other Bel- 


den wire products 


The original practical heat-proof and 
water-proof molded insulation. 


Let us quote. What are your requirements. 


Belden Manufacturing Company 


2304 WESTERN AVE., CHICAGO 


An Up-to-Date Switchboard 


“All terminals used throughout the 
Switchboard are of the Dossert 
Solderless type with liberal rated 
contact,” 


The one you want because it fulfills 
every requirement. 


Taken from a paper describing a model 
for installations of this character. 


DOSSERT & COMPANY 


Incorporated 


242 West 41st Street NEW YORK 
G. W. ARMSTRONG, Western Manager, 617 W. Jackson Bivd., CHICAGO 


Hemming Manufacturing Co. 
GARFIELD, N. J. 
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| IEC AT LOWEST MARKET PRICES PLIt 
Wires Cords ; Cables eiia R 
TE a OE dinos M age 
Electric Fans Motors HYLO Lamps Electric Portable Lamps for Office Use 
Flat Irons Chafing Dishes Cigar Lighters _ Vacuum Cleaners 
Washing Machines Luminous Radiators Toasters Heating Pads Curling Iron Heaters 


Miniature, Decorative, Tungsten, Tantalum and Carbon Lamps 


COMMONWEALTH EDISON COMPANY, ‘fone tavon r6 CHICAGO 


Diamond 


RUBBER COVERED 
WIRES AND CABLES 


The Highest Degree of Efficiency and Durability 


The value of an intimate knowledge of correct rubber 
chemistry in the manufacture of insulated wires and ca- 
bles, is conclusively shown by the complete success of 
ane Diamond Rubber Company’s product in the electrical 


THE DIAMOND RUBBER CO. 
AKRON, OHIO 


AND ALL PRINCIPAL CITIES 


RUBBER INSULATED 


WIRES and CABLES 


FOR EVERY SERVICE 


ory, 


a` 
A 


Submarine and High-Tension 
Cables a Specialty 


Paper-Covered Power Cables 


THE SAFETY INSULATED WIRE and CABLE CO. 


New York Boston Atlanta Chicago San Francisco 


H. N. FENNER, Pres. J. F. BLAUVELT, Agt. RUSSELL W. KNIGHT, Treas. 


New England Butt Company 


_ MANUFACTURERS OF 


Machinery for Insulating Electrical Wires 


Braiding, Taping, Winding, Twinning, Cabling, Stranding, 
Polishing and Measuring Machines. 


CABLE COVERING BRAIDERS FINE CASTINGS A SPECIALTY 


304 Pearl Street, - - 


PROVIDENCE, R. I., U. S. A. 


American Steel & Wire Co. 


CHICAGO NEW YORK WORCESTER DENVER SAN FRANCISCO 
| MAKER OF 


RUBBER-COVERED WIRES 
WEATHERPROOF WIRE 
LEAD-ENCASED CABLES 
TROLLEY WIRE 
LAMP CORD 


United States Stee! Products Co., 30 Church St., New York, Export Representative 


Send for 
Catalogue 


ATLANTIC INSULATED WIRE AND CABLE Co. 
WIRES and CABLES 


For Submarine, Aerial, Underground and 


interier Use 120 Liberty St. 
NEW YORK CITY 


Factory 
STAMFORD, CONN. 


RUBBER-COVERED WIRES AND CABLES 


FOR EVERY ELECTRICAL REQUIREMENT. 


j ia Rubber C 
me National India Rubber V0. 
SN aR ek VEI RRR, vm heed 
p ESO N j ; Factory: 
i a . . 
ra Bristol, R. I. 
. X 3t., New York 
General Bales Office, 30 Church St., ! ter St 
Chicago Office, eopies Gas Bldg. New Orleans Oos, 614 Sra ward St. 
8t. Louis Office, 113 No. Second 3t. San Francisco ce, 57% 


ese Goce 
National Conduit and Cable Co. 


EXECUTIVE OFFICES 
41 Park Row, - - - New York,N. Y. 


Manufacturers of = 


| Bare Copper Wire and Cable 
Weatherproof Wires and Cables 


Paper Insulated Cables 
For Power, Telephone and Telegraph 


ran 


BOSTON PHILADELPHIA CHICAGO SAN FRANCISCO 


RE 


x E 


Eas 
= 


a 


3T 
23 
u 


$ 


= WW 
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CABLES 


Weatherproof Feeder Cables. 
Telephone Cables. 
Annunciator Cables. 
Organ Cables. 
Time Clock Cables. 


Write today sor prices and full particulars. 
ALFRED F. MOORE, 208 N. Third Street, PHILADELPHIA 


CLEVELAND CHICAGO T. LOUIS 
423 High Avenue, s. E 160 N. Fifth Avenue os Olive Street 


INSULATED WIRES AND CABLES 


Every coil carries a ncoedali tag stating that 
PENN CODE WIRES AND CABLES manu- 

factured by the Hazard Manufacturing 
Company meet the New York and Chicago 
specifications, taking effect April 15th 

1911. 


HAZARD MFG. CO. 
WILKES-BARRE, PA. 


G 
PITTSBURGH CHICAGO 


Wires and Cables 


for electrical purposes. Wratherproof Wire, Rubber 
Covered Wire, Lamp C 


ord, Ofhce and Annunciator 


Wire, Lead Encased Telephone and kowe Cables. 


Made by 


John A. Roebling’s Sons Co. 


1'71-1'73 Lake St., Chicago Trenton, N. J. 
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ENAMEL 
INSULATED 


MAGNET 


WHY NOT USE THE BEST? 


One of the largest users of Enameled 
Magnet Wire, whose name will be fur- 
nished on request, says: 


“After having made exhaustive testson Ẹ 
the various makes of enameled wire, | 
we have found Feval to be the best.” | 


We make this wire in sizes from 14 to 40 
B.& S. gauge. All of our product is sold 
under an absolute guarantee. 


Write for our bulletin No. 21 and Samples 


Feval Enamel Insulated Wire Co. 
121-123 N. Curtis St. CHICAGO, U. S. A. 


C. W. BAKER, Vice-Pres. 


PLATINUM 


Wire, Sheet, Rivots and Contaets— 
Wollaston Wire for Wirelese Telegraphy— 
All of Baker Stendard Quality— 


BAKER & CO., INC c. 
NEW YORK OFFICE : 
30 Church St. 


DO) Wires and Cables Ê 


FOR ALL SERVICES AND CIRCUITS 


BRAIDED 
LEAD COVERED 
FLAME PROOFED 
STEEL TAPED 
SUBMARINE 


Chicago Office: 1146 Monadnock Blk 


INSULATED 


WIRES ana CABLES 


RUBBER — CAMBRIC. 
THE SIMPLEX ELECTRICAL CO-BOSTON 
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CLAY CONDUIT 
SEWER PIPE 


and 


on Superior Clay Products 


aay rmoni sewer Pipe © “We defy the world 


uf Mek Yor 4 ; . a 


) 
ee 


AVOID 
TROUBLE AND EXPENSE 


use 


SPRAGUE ELECTRIC 
FLEXIBLE STEEL CONDUIT 


CPC 


CLAY 
CONDUIT 


Write for our Booklet on Conduit Construction 


and 
FLEXIBLE STEEL ARMORED CONDUCTORS 


Twin Conductors Type BX 
Write for Catalogue No. 4366 


SPRAGUE ELECTRIC WORKS 


OF GENERAL ELECTRIC COMPANY 
Main Offices 


827-5314 West 34th Street New York, N. Y. 


Branch Offices in Principal Cittes 


THE CLAY PRODUCT COMPANY 


Stock Exchange Building 
CHICAGO : ILLINOIS 


Exclusive Manufacturers of Vitrified Fire-Clay Conduit 


Rational “PATTERSON” 


Floor Box ane Receptscle 


, $4.00 — Discount, 60g. The 


: List price 
Box ma 
gian in Por Boz N" madesg and you'l 


ciiis, or of the manufacturers. 


NLEY & PATTERSON 
ITA Murray St.—27 Warren St. 
New York, U.S. A. 


CTTETAN\ i =- 


always spec spec 


CLIFTON CONDUIT roor, Tuonouoney cizanco 


CLIFTON MANUFACTURING CO. 
6S Broockelde Avenue Jamaica Plain, BOSTON, MASS. 


ATLAS PIPE HANGERS 


<TC R aT Ty ar n ` 
LE ORANE HIE PHOSPHOR BRUNE SMELTING et 
are cheaper than pipe straps 
LEPHANT BRAND WM, whe Sinn) 
INGOTS. CASTINGS. WIRE. SHEETS RODS ar 
— DELTA METAL — 


ol DXA IN BARS FOR FORGING AND Fi NISHED aie 
aL ann Sort Mantes vonr i l 


WRITE US FOR CATALOGUE AND DISCOUNT SHEET 


W. R. Ostrander & Company 
NEW YORK OOKLYN 


HE32 | 9 PAT OFF GINAL anD Soue Ma 


——— MM 


CONDUIT CONSTRUCTION IN ITS ENTIRETY 


G. M. GEST, Conduit Engineer and Contractor. 


EXECUTIVE OFFI 
277 BROADWAY, NEW YORK. 


Cincinnatti 


"im n 


D MaNUEsCt JRE 


— ae 
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Highest Class of 
Molded Electrical 
Insulation 


1 Shellac Composition 
—black—brown—Mica; substi- 
tute for hard rubber. 


2 Sternoid 


Matthews Fuse Switch 


Patent No. 986034 


We are the Pioneers in this 
country of Heatproof Elec- 
trical Molded Insulation. 


500° F. without softe Ready to Hook Over Crossarm Showing Detail of Parts and Inside 
without softening. 
A perfect insulator. . ° ° ° 
Non-Hygroscopic. aa Recurrent Surging Eliminated 
Claims ance, can be tapped or : , 
drilled. The Matthews Fuse Switch combines the desirable 
mea : canbe molded function of both primary fuse and primary 
Stern-BAKELITE switch, serving as a fuse which operates 
Heatproof—splendid for high ten- positively without possibility of danger or in- 
sion line and overhead insulators. ; jury to the men or line equipment and can 
Practically Unbreakable be cheaply and safely replaced when blown. 
We solicit your correspondence—blueprints, mith The fuse is of the standard expulsion type, discharging 
are its gases positively and breaking the arc and 
Dickinson Manufacturing Co. so eliminating the damage and danger of re- 
KURT R. STERNBERG current surges experienced with fuse blocks, 


Treasurer and General Manager 
Springfield, Massachusetts 
_ J. H. Parker, Sales Agent, 6 Hawley St., Boston, Mass. 


As the fuse element is of plain fuse wire, a few spools 
of different sized wire will enable the line- 
man to change the rating of any Matthews 
Fuse Switch without recourse to the com- 


——= | plete assortment of high voltage inclosed 
= S fuses otherwise required. 

ms Matthews Fuse Switch is designed to interrupt voltages 
a i from 1100 up to 6600 and has a maximum 
ae capacity of 75 amperes. Higher voltages and 
W f . 
a AMERICAN BITUMINIZED peas can be taken care of on special 
"e 


Write today for further information. 


W. N. Matthews & Brother 


Manufacturers of the Following Patented Money Savers: 


Matthews Polerector, Matthews Guy Anchors, Matthews 2-Bolt 
Guy Clamp, Matthews Cable Rollers, Matthews Cable Clips, 
Matthews Cable Clamp, Matthews Holdfast Lamp Guards, Mat- 
thews Easy Lamp Changers, etc. 


216 North Second St., St. Louis, U. S. A. 


io FIBER CONDUIT 


SHOULD ALWAYS BE SPECIFIED FOR 


UNDERGROUND SUBWAY and POWER 
HOUSE CONSTRUCTION for these reasons: 
rd 


Long lengths—5 and 7 feet, with socket joints. 
Low cost—two thirds less than iron pipe, yet it lasts longer. 


High ineulation—it withstands a puncture test of 60,000 
volts. 


Low absorption— guaranteed less than 3% of 1%. 
It may be laid in trench with or without concrete. 


Strongest and most durable conduit made—3%” wall, 54” 
joints. 


Small sizes a specialty—1” and 152” conduit and fittings. 
Electrolysis-proof—water-proof—gas-proof. 


Write for Booklet and General Information Write for Booklet and General Information 


`- AMERICAN CONDUIT CO. 


EAST CHICAGO, IND. 140 Nassau St. New York 


| <= 
age me 38 — 
k x 
Changing the Fuse Cartridge. Note the Safe Position of the Lineman. He 
Can’t Get Hurt 
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THE INSUATOR BODK. | 


. Some Frank Chapters— 


Insulator Testing 


We find that the fewer insulators tested at one time the higher the apparent voltage necessary | 
to “flashover” which gives a spectacular but small dynamic effect, whereas a larger number of 
insulators tested at one time requires an equally high voltage to flashover, but on account of the 
large capacity involved gives surges and actual dynamic effects that DO DAMAGE and approxi- 
mate abnormal line conditions. 


Further find that when we let this large number of insulators under test flashover we further 
increase the destructive effect, similar to line “spills”. 


We mean by small number of insulators, one to 25: we mean by a large number, 150 to 
200 == the “Victor” method, another item that accounts for the permanency of transmission lines 
erected on “Victor” Insulators. 


If we were disposed to “put on the soft pedal” and “‘slip through” the test with least | 


hardship on the insulators we should test one insulator at a time and use as low K. W. trans- 
former as might be. 


Copies of The Insulator Book will be gladly supplied by 


THE LOCKE INSULATOR MFG. CO., Victor, N. Y. 


BUY 


TRADE 


BROOKFIELD : 


Glass Insulators yo = 
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THE 
STANDARD 


FOR 45 YEARS 


THE BEST FOR ALL PURPOSES. : 
TELEPHONE, TELEGRAPH, RAILWAY, POWE 


HEMINGRAY STANDARD 
SCREW GLASS INSULATORS 


. : wnat little st long and 
Surt st y, efficient at satisfactory service, cost little, la . 

: eee ste 5 ‘ft 3 i As ient and satisfactory L ELY MOISTURE-PROOF 
eve 1] I ILY ABSO U 


HEMINGRAY GLASS CO. 


wit 
EST. 1848. INC. 1870. COVINGTON, K 
FACTORIES, MUNCIE, IND. 


The Brookfield Glass Co. 


MANUFACTURERS 
2 Rector Street, NEW YORK 


` 
334 inches high, 414 inches diameter. 
Standard Screw-Glass Insulators 
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Good Luck 


is a result of good planning. Good planning satisfies your 
cage re customers. Satisfy your customer’s wants by having in stock 


in Diehl D. C. and General Electric 
A. C. Fan Motors 
in all types. We sell them. Also anew Portable Battery Fan 


with a self contained storage battery. 


WE MAKE IMMEDIATE SHIPMENTS 
Literature Upon Request 


Central Electric Company 
320-322-324-326 S. Fifth Ave. 
CHICAGO | 


ME Te, 


DUNCAN | PRB 

METERS AND aiian 

TRANSFORMERS | | “Ee Conpomdad P&B 
DUNCAN ELECTRIC MFG. on Insulating Tape, but 


LAFAYETTE, INDIANA 
¢ 


Have you examined our 
Insulating Varnishes? 


O i L D A G (Baking and Air Drying) 


In.one power station a saving of approximately 66249 is being Send for our Booklet No. 3, describing inter- 


made in. cylinder oil through the use of Oildag, the New Lubricant esting tests and methods for best 
that centains Deflocculated Graphite—the only graphite that re- aat 

mains in perfect suspension in oil. It is sold in concentrated form insulation 

for charging 1, 5, 10 or 50 gallons of oil. 


Ke’ You are interested in the economy and rie efficiency afforded | ; ‘CRB 
by Oildag. Send your address for Booklet 416R. IER The Standard Paint Company Q3 AON 
international Acheson Graphite Company fe N 100 Wiiliam St. NV eA 
NIAGARA FALLS, N. Y. NA. coer SERE SIN Philadelphia s ueu. 
General Agents for Oildag, made by Acheson Oildag Company TA 
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REASONS WHY 


HAND TOOLED 


O permit the marvelous detail and per- 
fection of our Standards. We can only use 
the highest quality cast iron. 
q Our slow, laborious hand tooling is a severe 
strain on the rough castings. To stand this— 
only the high tension and well tempered iron 
will do. 
@T hat is why the Corinthian Standard is a per- 
manent fixture. 


NOW YOU KNOW 


Three 


Corinthian 


— FLOUR CITY ORNAMENTAL IRON WORKS 
a et enn S 
P THE MOORE LIGHT || È | | 
0 YELLOW LIGHT eae mination for tarse || E | 
S WHITE LIGHT ôi tient for Color Mateniag > || & 
5 THE MO DORE LIGHT WINDO IW is factory-bu ailt a od saita = 
MOORE iene Co.. anion New Jersey - 
A Its New Features Will Interest You|| : 
K The Insulated E with new 
= Staples E feats 
T = for 
S, AME S GOLDMARK, Gen. Sales Agent, 61 Warren’ St, N. Y- || AE AS USUAL- STEANT 
E Z The selling as well pira i 
= ing power is increase y 
C. QUICK DELIVERY | | siesena mt 
be Bae 
Wri THE = It pleases the epe 
for J = Kunt avs OVER | Ma ee 
” allt ; o KuhimanEetri coa | Bib aeesamemer te Tos 


Cap K Wy MENEN io cic 5 


7. 
keera cae what a i aa Ww ELTERE CHEATING? 


The Morris Iron Co. cy) PA stands for 


Eo uae WORKS, -i Send for our Ind Chicago Office = CAMBRIDGE, MASS. 
MONTROSE IRON WO pendentProposition 617 W. Jackson Blvd. Chicag® 
ELMER P. MORRIS COMPANY. HY@RADE INCANDESCENT LAMP co. Monadnock Block 
The Outdvor Lighting Specialty House ae Shea ld Street ibaie E STANDARD SPECIAL 612 Heward St., San Fraacisc®, Cal. 
86 West St, NEW YORK CITY Philade cIphia Chie neo Seattle 3-PHASE = H 
S pannan 
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pere r E 2 | iN k INCAN DESCEREE CTRIC FWE 

wet | = a fæ |e } Peeing SYSTEMS 

Use Ae RAT pa UN EG A E AN QUALITY.’ 

‘ere 

5- LAMP DELIVERIES—Are Your’s Prompt? 
ron 


Large, well-assorted stocks of Columbia Mazda, Tantalum, Gem and Carbon lamps are carried at each of our branch 
offices. These stocks assure ‘‘overnight’’ deliveries anywhere in the United States. 
ef- Place your order with our nearest office. 

Columbia Lamps embody that quality established thru twenty-two years of lamp manufacturing. The Columbia 
label is lamp insurance. 


COLUMBIA INCANDESCENT LAMP COMPANY 


— (Established 1889) 


me Main Office and Works: 2115 Locust Street, ST. LOUIS, MO. 
BRANCH OFFICES 
| Chicago, 320-326 South Fifth Ave. Philadelphia, 639-41 Philadelphia Bourse Bldg. Dallas, 713 Elm Street New York, Suite No. 405-225 Fifth Ave. 
Boston, 178 Devonshire St. Minneapolis, 909 Security Bldg. Memphis, 378 Randolph Bldg. San Francisco, 155 New Montgomery St 


Looks Just as Well With 
the Light Turned Off— 


No Dingy Dirty Reflectors—LUCEO The Best Reflector 


has a beautiful onyx-like surface that 


ES, there is a “BEST”—itťs the 

reflector especially designed for 
use with high efficiency lamps—the 
CRYSTAL patented tungsten reflec- 
tor. Its right in design, finish and 
every feature—that’s the answer to the 
dealer’s question: “Is there profit in 
the line for me?” 


Send for our catalog and the 

on dirt — Ms ideal — liberal introductory offer 

or lungsten lamp Ketlectors because 

LUCEO glass has a very low coefficient G i L L & C O Vi P A N Y 
of absorption yet has great diffusive INCORPORATED 

power 


kaco Sidar Fona | Washington Flint Glass Works 


Offices: York and Thompson Sts 


Works: York and Thompson Sts., 
Salmon St. and Lehigh Ave. 


Write for Circulars, Curves and Prices 


THE JEFFERSON GLASS COMPANY 


FOLLANSBEE, W. VA. 


Philadelphia, Pa. 
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Multip hase 


| R Wa tthour Meters 


have more special advantages than any other on the mak 
market, such as ace 
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pn protection from effects of both external and internal 
elds 


May be used without current transformers up to 150 amperes 
capacity. 


Absolutely dust and tamper proof. Bn eia, 
Tobin Bronze shaft, removable pivot, diamond jewel, spring eens 
top bearing and micrometer magnet adjustment. ore 

High torque, small losses in current and potential circuits 


These are only a few of the points that, as an elec- 
trical man, you realize are essential in the really su- Se 
perior meter. If you want to get the others as well as — o 
the reasons why Fort Wayne Meters enjoy the rep- i T 
utation they do, send for Bulletin 1129. 


FORT WAYNE ELECTRIC WORKS 


OF GENERAL ELECTRIC COMPANY. 
“WOOD” SYSTEMS 


1610 Broadway, Rich, Ofer Fort Wayne, Ind. 


Type K3 Multiphase :::: 
Meter with Glass =: 
ase, 


No daily newspaper covers the news of the day 
as thoroughly as the weekly Electrical Review and 
Western Electrician covers the events in the elec- 
Newspaper trical field. 

: No development in the industry escapes atten- 
Of tion. Its unsurpassed news service and expert 
; editorial comment appeal to the most critical of 
students of electrical progress. Its readers include 
practically all the “powers that be” of the elec- 

trical industry. 


a | 
Electrical As an advertising medium the Electrical Review 


and Western Electrician stands in a class apart. 


Industry It is a connecting link between buyer and Ee 


Write for details. 


Electrical Review and Western Electrician 


507 Marquette Building, Chicago 
New York, 13 Park Row London, E. C., 42 Old Broad Street 


ON SPECTACULAR WORK 


i — 


No. 4 Heavy Brush. List, $36.00 


This is a new machine, just out, that will not only effect a big 
Saving in the cost of wiring but will also produce a uniformity of 
motion not equaled by any other machine built. It is intended 
for smoke, steam, fire and water effects, etc. 


DULL’S FLASHERS 


are always ahead. There are more of them in use then all 
others combined. 


They make satisfied customers that come back again. 


Reynolds Dull Flasher Co. 


20 South Fifth Avenue, Chicago 


= 


Nuernberg Carbons 


No other make of F oreign or domestic car- 
bons equals “Electra” because: 

Combustion is even and perfect. 

They produce practically no dust. 

They give a uniform and steady light. 

They produce the highest standard of can- 
dle power in proportion to current consumed 
and are therefore the most economical carbons 
manufactured. 


Test them yourself—you will be convinc- 
ed of their superiority. 


HUGO REISINGER, 11 Broadway, New York. 


Sole Importer for U. S. and Canada. 


Kilowatt hours show 
in plain figures on 


the Willis Dial. 


An instrument, one 
size for all capaci- 
ties— absolutely 
moisture and 
bug proof. 


Write for 
Bulletin No. 945 


Federal Sign 


CHICAGO 


501 Home Insurance Bldg. 
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SAVES WIRING COST 


"A 


KOR. 


Be) giL STRAIGHT Line” METER 
MANUFAGTURED BY 
ILLIS ELECHRICSMETER Co. 


FEDERAL ELECTRIC ‘Company 
CHKAGO,ILL. = 


_ OISTRIBUTERS u; S.A.. 
{ 


a 


1 


System (Electric) 
NEW YORK 


19 


229-231 West 42nd St. 


Designed especially for 
Mazda Series lamp control 


“A-W” MAZDA 
SERIES CONTROL 


High Efficiency. High 
Power Factor. 

No moving parts. 

Fully Guaranteed. 
Simple— inexpensive — de- 
pendable. 


Just install one, the regu- 
lator will do the rest. 


Write us for points on ser- 
ies lighting. 
Sold by 


ELECTRIC APPLIANCE CO. 


1cago Dallas 
San Francisco New Orleans 


THE WESCO SUPPLY CO. 


St. Louis 
Fort Worth Birmingham 
The 


PACKARD ELECTRIC CO. 
500 


Dana Ave., Warren, O. 
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P 
VELLOW Png 
CREOSOTEO 


p 
REG.U.S.PAT. OFF. & FOREIGN COUNTRIES. 


Motors, Generaton, 


Insulated Material for Electric Railways. Batteries, An c an 
and Mines Z a Compounds, T ors, Bells 
| ormers, 


Weston Electrical Measuring 
Instruments 


Each Trade Mark 
Is Your Guarantee of 
Quality and Economy 


Brookfield 
Standard Glass Insulators 


GSTO 
Ay co's 


1872 


-WARD LEON 
EDWARDS 


; A Rheostats and Controllers 
ey 


Edwards & Co., Inc., Mazdalier Fixtures 
House Goods 


Way 


a l 
& A +) Babb 
PERI n Skeleton and Enclosed Signal 
Phillips’ Insulated : 


Wires and Cables a 


Thomas Porcelains 


The Western Electric | 


Company Furnishes 
” Equipment for Every 
S 
ae ated RRR Electrical Need. 
i Rz SO 


New York Chicago | | COM P} 


Philadeiphia Indianapolis 

— cincinnati Manufacl rers l 
n s 

Atlanta Milwaukee 5,000,000 “Be” Te 

Buffalo St. Paul London 


Montreal Toronto Winnipeg Vancouver 


Vol A 
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| ARK 


“Chloride 
N Accumulator” 
lay Lamps, Fans, Ignition 


. 5 REGISTERED SEPTEMBER n., 1606 
tes, Bells, Soldering Electrical Heating Apparatus Storage: Batteries 
rmers, Mazdaliers 


ee 


ItMiarks Denote 
(dards of Quality 


ade A feature of our service 
antel = is OVERNIGHT SHIP- 
Ecom MENT from stocks. 


TRADER MARR 


“See the Teats on the Petticoat” 
Hemingray Glass 
_ Insulators 


Rubber Covered 
Wires and Cables 


stats and Ca 


E Sead ' © M. Klein & Sons “Hill” Switches, 
Hugo Reisinger Lineman’s ‘Tools Panel Boards, Cabinets 


Cutout Boxes, Steel Cabinets, 
Switch Boards, Panel Boarde 


Crouse-Hinds Condulets 
and Condulet Fittings 


“Electra” Arc Light Carbons 


mili 


EES DEVICES Vi 


D & W Fuse Co.’s 


| Enclosed Fuses 
Eh Tj f" Pa | High Quality 
Good Service 
f "4 f y | F z Fair Prices "SAVE TIME AND FREIGHT" 
| l ; 
yoy Da 
malo 


Phillips’ Insulated 
Wires and Cables 


{i PANY 


St. Louls San Francisco 

Kansas City Los Angeles 
rers of the Denver Oakland 

Dallas Salt Lake City 
fll” Telephones Omaha Seattle 


“TELEPHONE OUR NFAREST HOUSE” 
Portland 
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Nearly 2,000,000 k.w. of Curtis Turbines are 
in use—more than the total of all 
competing makes. 


og mE 
Fi ie Oe 
IHTT i J z =g 


12,000 K. W. Curtis Steam Turbine at San 
Francisco Gas and Electric Co., made by the 


General Electric Company 


Largest Electrical Manufacturer in the World 


Principal Office: Schenectady, N. Y. Sales Offices in the following Citics: 
Atlanta, Ga. Charlotte, N. C. Erie, Pa. Nashville, Tenn. Richmond, Va. 
Baltimore, Md. Chattanooga, Tenn. Indianapolis, Ind. * New Haven, Conn. Rochester, N. Y. 
Birmingham, Ala. Chicago, HH Kansas City, Mo. New Orleans, La. Salt Lake City, Utah 
Boise, Idaho Cincinnati, Ohio Los Angeles, Cal. New York, N. Y. San Francisco, Cal. 
Boston, Mass. Cleveland, Ohio Macon, Ga. Philadelphia, Pa. St. Louis, Mo. 
Buffalo, N. Y. Columbus, Ohio Memphis, Tenn, Pittsburg, Pa. Seattle, Wash. 
Butte, Mont. Denver, Colo. Minneapolis, Minn. Portland, Ore. Spokane, Wash. 
Charleston, W. Va. Detroit, Mich, Syracuse, N. Y 


(Office of Sol'g Agt.) 
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General Electric Machine Tool Drum. 
Controllers After Fifty Years 
of Service 


The illustration below was made from an actual 
photograph of test made on the standard machine tool 
drum controller—R-118—operated at its full rated ca- 
pacity. 

The test consisted of starting and stopping a motor 
300,000 times — FIFTY YEARS of ORDINARY 
SERVICE. | 

THE MAGNETIC BLOWOUT COIL WAS 
REMOVED FROM THE CONTROLLER R 136-A R 116-A R 118-A R 


98-A 
` N Motors up to 3 Motors up to 5 Motors up to 12 H. P. Motors up to 20 H. P. 
DURING THE LAST 150,000 OPERATIONS. H. P. inclusive H. P. inclusive inclusive at 115 volts. © inclusive at 115 volts. 
After the test was completed the controller was in good at 115 volts. at 115 volts. Motors up to 20 H È: Motors up to 35 H. JÈ 
condition and could have been put into regular service H P inchusive H P inclusive Motors up to40 H P. Meon apto n h E 
with satisfactory results. at 220 volts. at 230 volts. inclusive at 550 volts. inclusive at 550 volts. 


MACHINE TOODI. DRUM CONTROLLERS FOR 
ADJUSTABLE SPEED MOTORS 


Are perfectly accessible for making connections Have large are clearances with heavy barrieis 
Have massive, rigid. Jong wearing contact fingers Have efficient magnetic blowouts 
Have SEGMENTS for field as well as for armature points Have no dial switches 


Dial switches have proven dangerously unsuitable for field connections of machine tool controllers. Dirt and metallic par- 
ticles jam between the dial buttons, short circuiting the latter, and in some cases they lift or cut the moving contact enough to 
open the field circuit. 

Short circuiting buttons causes speed jumps, and open fields sometimes make motors speed up excessively. 

In General Electric controllers large arc Clearances, heavy barriers and efficient blowout coils insure azainst destructive arcing. 
Their general rugged construction insures long life. 

Write for Bulletin 4811 covering all types of industrial controller service. 


General Electric Company 


Largest Electrical Manufacturer in the World 
SALES OFFICES IN THE FOLLOWING CITIES; 


Atlanta, Ga. Cleveland, O. Indianapolis, Ind. New Orleans, La. Portland, Ore. 
Baltimore, Md. Columbus, O. ° Kansas City, Mo. New Haven. Conn. Richmond, Va. 
Boston, Mase. Denver. Colo Los Angeles, New York, N. Y Salt Lake City, Utah. 
Buffalo, N. Y. Detroit, Mich. Minneapolis, Minn nga Pa an Fran A 
Puna, Moat. vå (Office of Solg. Agent) Nashville, Tenn. Pittsburg, aa pauls eng 
Charlotte, N. C. Pri ] Offi S h ad N. Y. Spokane, Wash. 
Chicago. ii. rincipa ice, Schenecta ys o NE 
AOS TS 7 AN F Chal eae tan teh eer tt she ee, el pee |" -_ 
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Cutler-Hammer 
Electric Heating Devices 


will give you a load that is better than a power load. 

Heating devices cause no heavy starting currents or line 
disturbances. | 

Cutler-Hammer Household Irons and Tailors Goose 
Irons provide economies to the user and yet are ideal from 
the Central Station point of view. 

The smaller devices such as the Curling Iron Heater, 
Disc Stove and Shaving Mug are very desirable current 
consumers. 

The many uses of the electric Disc Stove can hardly be 
appreciated. It can be used for a hundred purposes in 
the kitchen, dining room, sick room or nursery. 


One Cutler-Hammer Portable Water Heater in use in- 
a prominent drug store, bar or restaurant will sell others 
unsolicited. , 

Many of the most progressive Central Stations, Supply 
Houses and Contractors in all parts of the country are 
using our literature to get new business. 

We have attractive four page and eight page folders and 
will put your imprint on them. These folders are just the 
size to fit an ordinary letter envelope. 

Let us send you our 32-page booklet illustrating and 
describing our entire line, and samples of our folders. 
Write for this literature today. 


New vee 50 Church Street THE CUTLER-HAMMER _ chicago. Peoples Gas Building 


Pittsburg, Farmers’ Bank Bldg. 


Boston, 176 Federal Street 


Philadelphia, 1201 Chestnut Stret MEG., CO., MILWAUKEE  ceevetana, schoefietd, Building 


PACIFIC COAST AGENTS—Otis & Squires, 579 Howard St., San Francisco; W. B. Palmer, 416 East 3rd St., Los Angeles 


$6 The “Oscillator” 


Electric Washer & Wringer 


No Springs on tub to break; unnecessary to load 
to suit springs. 

All Metal Tub no wood about it to leak, swell, fall 
to pieces or smell. Rustless. 

Cleans Itself. Pour in a pail of water, oscillate 
for 15 seconds and open valve, that’s all. 

Metal Frame Wringer. Will not warp or split. Pal- 
bearing. 

Smooth Inside as a milk pail, Nothing to wear, 
tear or chafe the goods, pull off buttons or 
gather filth. 

Forces suds through the meshes of the cloth over 100 times 

a minute. Will wash any washabic fabric, clean, quickly, 

without injury, at trifling cost, and. in an average family. 

will save its cost every year in lessened wenr and tear of 
clothes alonc. to say nothing of Hard Work, Time aud 


Money. 
SEND FOR FOLDER 


DOMESTIC EQUIPMENT CO. 
30 West Lake St. .°. CHICAGO 


Put on with a special 
tool—no brads or rivets 
used, therefore no 

danger of ground: 

ing fixtures. 


Approved: 
U. N. 


Made in 

4” and 10” 

Curls. Essily sdjust- 

ed to canopies up to 20 
inches. Also straight strips 
for square canopies. 


E. E. BECHTOLD, 1928 Wabash Avo. CHICAGO 
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American Bridge Company of New York | 


i 


Structural | 
Offices | 
Steel ; 
in 19 
for 


—s_248- 


American 
Cities 


Every 


Purpose 


Highway Bridge carrying water pipe at Hibbing, Minn. 
General Office: 
Hudson Terminal, 30 Church Street, New York 


Export Representative: United States Steel Products Company 


No HEATING 
SPARKING 


or COMMUTATOR 
WEAR 


Our Carbon and Graphite Brushes are superior to any foreign 
or domestic products. We solicit an opportunity to demonstrate 
our quality and save you money. 


Manufacturers of highest grade carbon specialties. 


The Nungesser Electric Battery Co. 


General Sales Office, 627 West Jacksen Bivd., Chicage CLEVELAND 


Speer New Type Street Railway 
Motor Brush 
will give you high mileage and increase 


the life of your commutator. Made in 
Grade H, H-3, H-8 


SPEER CARBON CO., St. Marys, Pa. 


Subscribe for the 


CG Qoce- « — 
INVENTIVE | Jo = 


HAIR SPRINGS 


For Electric Indicating and Recording Gau es, Steam Ga : B U R N L E Y 
Sc Largest manufacturer of HAIR SPRINGS in the United ; 
Special Bronze Alloy. ; Soldering Paste 
F. N. Manross & Sons ‘43/;"** Forestvillo, Conn. 


(Patented) 
Sg ae ee will help you to do 
One Dollar a Year - 


Put up in 20z., 4 0z., 34 1b., 1 1b., 
5 1b., 10 lb. and 50 Ib. package 


STICK AND PASTE 
The Burnley Battery & Mfg.Co- 


NORTHEAST, PA. 


-DRY BATTERIES 


Contains index of all patents issued 
each week, and other useful 
information. Address 


Inventive Age Publishing 
Company 
National Union Bidg., Washington, D.C. 
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NEW WESTON INSTRUMENTS 


New 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


A Full Line of Alternating Current Switchboard Indicating Instruments 
| is offered by this Company, comprising 


WATTMETERS, Single and Polyphase 
POWER FACTOR METERS VOLTMETERS 
SYNCHROSCOPES AMMETERS 


and New Models of Weston D. C. Instruments to match. 


FREQUENCY METERS 


This whole group of instruments embodies the results of several years cxhaustive study and scientific investigation of all the complex electrical 
and mechanical problems involved in the development of durable, rellable, sensitive and accurate instruments for use on alternating current 
circuits. 


Every detail of each of these instruments has been most carefully studied and worked out so as to be sure that each shall fully meet the 
most exacting requirements of the service for which it is intended. Neither pains nor expense has been spared in the effort to produce 
instruments having the longest possible life, the best possible scale characteristics, combined with great accuracy er the most violent 
load fluctuations and also under the many other trying conditions met with in practical work. Every part of each instrument is made 
strictly to gauge and the design and workmanship and finish is of the highest order of excellence. 


We invite the most critical examination of every detail of each member of the group. We also solicit the fullest investigation of the many 
other novel features and very valuable operative characteristics of these new instruments and request a careful comparison in all these 
respects with any other make of Instrument intended for like service. We offer them as a valuable and permanent contribution to the art of 
electrical measurement. Their performance in service will be found to justify the claim that no other makes of instruments approach them 
in fitness for the service required from A. C. Switchboard indicating instruments. 


Full particulars of design, construction, prices, etc., are given In Catalogue R-16. Write for it. 


Weston clechiical Instusmen! C 
Waverby Bark, Newark, Nf, 


Winnipeg, 147 Bannatyne Ave., East. 


York, 114 Liberty St. 


Paris, 12 Rue St. Georges. 
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Chicago, 1504 Monadnock "Block. 
Boston, 176 Federal St. 
Philadelphia, 342 Mint Arcade. 
Birmingham, Brown Marx Bldg. 
St. Louis, 915 Olive St. 


| Veg Teh IM fy 


i p ICH} RON k4 


Wit HE A | 
Nen-Cerresive, Non-Oxidizable 


EIR PEL Ls Ae 
SPECIFIC RESISTANCE EQUAL TO MERCURY 


600 Obms per Mil. Ft. Temp. Coef. .00024 per °F. Melting Point above 2800° F. f 


ER ARRIE WIRE CO 


HARRISON.NEW JERSEY- CHICAGO OFFICE 38N.CLINTON ST. 


pe LLL 


fs 


A RESISTAN CE CONDUCTOR 


Highly Efficient for Electrically Heated Appliances, Labora- 
tery Furnaces and Resistance Elements Generally 


Denver, 1725 California St. 
San Fran » 682 Mission St. 
New Haven, 29 College St. 
Cleveland, 1522 Prospect Ave. 
Montreal, 410 St. James Bt. 


Berlin, Genest Str. 5, Schoenberg. 
Toronto, 6 Wellington St, Bast. 
Mexico, 2a Capuchinas 40. 

London, Audrey House, Bly Pl., Holborn. 


Rubber-covered 
Wires and Cables 


Underground Aerial, Submerine 
and inside susq Telephone Tele- 
graph, Fire Alarm, Electric Light 
and Power Cables. The best for 
all purposes. 


All wires are tested at the factery 


INDIANA RUBBER AND INSULATED WIRE C0. 


JONESBORO INDIANA —— 


Get in Line for the New Business Prospects 


They are not on your mailing lists and will not get there until they have bought 


their first order. 


When they are ready to buy, the first place they iook for repu- 
table manufacturers of apparatus they need is in the trade papers. 


If you are 


represented in the advertising pages of the Electrical Review & Western Electri- 
cian you have an equal chance with anybody in the field to get that first order. 


ELECTRICAL REVIEW & WESTERN ELECTRICIAN 


13 Park Row, New York 


507 Marquette Bldg., Chicago 


i 
4 
g 


\ 


l ry 
SY June 44, 1911 


My SELLING 


CURRENT HOUSEHOLD 
ELECTRICITY ON A 
FLAT RATE BASIS 


ing lastroment 


How about the difference in the 


MMETERS price of Meters to that of 


7 THE UNIVERSAL 

FLAT RATE CONTROLLER 

enaa A readjustment is required on 

Loa, Meters once a year—besides the 
a TaS repair bills. Our controller vives 
+ amaa you perfect control of your current 
‘+ ttmm aNd you're not bothered with repairs. 
vv swe: eventually come to—but just now we ar 
rs eome to you on a 30 days free trial. 


They are made in 7 different sizes, the No. 2 showing a capacity of 


2 to 6—16 c. p. lamps, and the No. 7 with a capacity of 37 to 50— 
fil 16 c. p. lamps 


It’s the controller you will 
e willing to have the controller 


Send for literature. 


“© ECLIPSE ELECTRICAL MFG. CO. 


416-4 18 Milwaukee Ave. Chicago, Ill. 


r 
TE 
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Simplicity | ay i )) 


And Easy Re- 
placement of 
the Wearing 
partsare Fea- 
tures of the 


Sundh 
Solenoid 
Motor 
Starter 

No Sliding Contacts 


This is an important feature as everyone knows 
that sliding contacts require a great deal of atten- 
tion and, as a rule cause trouble due to arcing 
and consequent sticking of the moving member. 


Compact and Simple 


The Sundh Catalog describes them fully and 
also our other apparatus. 


Sundh Electric Company 
New York, U.S. A. 


| TT” appa capers, 


Combinations come and 
go, just now, especially 
they go. 


THE 
l-T-E 
CIRCUIT BREAKER 


Stays where we put it 
fifteen years ago, beyond 
the reach of attack, utterly 
fearless of combinations 
of any kind, whether based 
on patents, gentlemen’s 
agreements or otherwise. 


THE GUTTER COMPANY 
PHILADELPHIA 


DISTRICT OFFICES 


W. C. Jessup, 120 Liberty Street, New York City 

H. F. Darby, Jr., Monadnock Biock, Chicago, llis. 

H. W. MacVaugh, 1122 Park Bullding, Pittsburg, Pa. 

Burton R. Stare Co., Seattie, Wash. 

Eccles & Smith, Los Angeles, San Francisco and Portland 

Electric Manufacturers’ Sales Co., Denver, Colo. 

The W. L. Upton Co., Brown-Marx Building, Birming- 
ham, Ala. 
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POSITIONS WANTED 


The rate for “Positions Wanted” 
advertisements of forty words or less 
is one dollar an insertion, additional 
words two cents each, payable in ad- 
vance. Remittances and copy should 
reach this office not later than Mon- 
day, 12 o'clock noon, for the next 
succeeding issue. 

Replies may be sent in care of 
Electrical Review and Western Elec- 
trician, 507 Marquette Building, Chi- 
cago, or 13-21 Park Row, New York. 


POSITION WANTED—42 mechanical 


superintendent 
or chief engineer of steam electric 
power plant, familiar with engines, 
turbines, A. C. and D. C. motors and 
generators, high-voltage transmission 
systems. Thoroughly understands the 
economical design, selection, operation 
and maintenance of steam plants. Ad- 
dress Box 1373, care of Electrical Re- 
view and Western Electrician, Chicago. 


HELP WANTED 


The rate for “Help Wanted” ad- 
werlisements of forty words or less 
ds one dollar and fifty cents an in- 
sertion; additional words three cents 
each, payable in advance. Remit- 
tances and copy should reach this 
office not later than Monday, 12 
e’clock noon, for the next succeeding 
issue. 

Replies may be sent in care of 
Electrical Review and Western Elec- 
trician, 507 Marquette Building, Chi- 
cego, or 13-21 Park Row, New York. 


— Electrical Supply Sales- 
WANTED man for Southern Minne- 
sota, one that is at present traveling 
that territory. Will pay liberal salary 
and expenses: good opportunity for ad- 
vancement for the right man. All re- 
plies kept strictly confidential. Ad- 
dress Box 1369, care of Electrical Re- 
view and Western Electrician, Chi- 


cago. 


__. Electrical Supply Sales- 
WANTED man for the States of 
Wisconsin and Upper Peninsula of 
Michigan, one that is at present travel- 
ing that territory. Will pay liberal sal- 
ary and expenses; good opportunity for 
advancement for the right man. All re- 
plies kept strictly confidential. Ad- 
dress Box 1370, care of Electrical Re- 
view and Western Electrician, Chicago. 


__. Salesman and 
WANTED AT ONCE Sait o Hi asing 
agent capable of taking charge of a 
large stock of new and second-hand 
dynamos and motors. Requirements— 
Good business judgment; must be a 
live, energetic salesman and possess a 
thorough knowledge of values and con- 
struction of all makes and types of 
electric machines. Must be experi- 
enced and furnish first-class reference. 
Address below, outlining experience 
and salary expected. X-23, care of 
Electrical Review and Western Elec- 
trician, Chicago. 


EDUCATIONAL 


The rate for “Educational” adver- 
tisements is 15 cents per line, non- 
pareil measurement, payable in ad- 
vance. Remittances and copy should 
reach this office not later than Mon- 
day, 12 o'clock noon, for the next 
succeeding issue. 


ROSE POLYTECHNIC INSTITUTE— 


Terre Haute, Indiana. A college of Engineer- 
ing; courses in Mechanical, Electrical, Civil 
and Chemical Engineering and Architecture. 
Extensive shops, well-equipped laboratories in 
all departments, expenses low. 29th year. For 
Catalogue, address C. L. Mees, President. 
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PROPOSALS. 


The rate for “Proposal” adver- 
tisements is 15 cents per line, non- 


pareil measurment, payable in ad- 


vance. Remittances and copy should 
reach this office not later than Mon- 
day, 12 o'clock noon, for the next 
succeeding issue. 


Treasury Department, Office of 
Supervising Architect, Washington, D. 
C., June 1, 1911. Sealed proposals will 
be received at this office until 2 o’clock, 
P. M., Friday, June 30, 1911, and then 
opened, for supplying and installing 
lighting fixtures in tbe U. S. buildings 
at Austin, Minn., Beloit, Wis., Clinton, 
Mo., Decorah, Iowa, Fremont, Neb., 
Kokomo, Ind., Litchfield, Nl., Platts- 
mouth, Neb., and Great Falls, Mont., 
in accordance with the drawings and 
specifications, copies of which may be 
obtained at this office, at the dis- 
cretion of the Supervising Architect. 
The right is reserved to reject any 
and all bids, and to waive defects. 
Each proposal must be accompanied by 
a certified check in the sum of two per 
cent of the aggregate amount thereof, 
drawn to the order of the Treasurer 
of the United States as a guarantee 
of good faith. Proposals should be ad- 
dressed to the Supervising Architect, 
Treasury Department, Washington, D. 
C., and the envelope endorsed: ‘‘Pro- 
posal for Lighting Fixtures, U. S. 
buildings at Austin, Minn., Beloit, Wis., 
Clinton, Mo., Decorah, Iowa, Fremont, 
Neb., Kokomo, Ind., Litchfield, IN., 
Plattsmouth, Neb., and Great Falls, 
Mont.” James Knox Taylor, Super- 
vising Architect, 


Treasury Department, Office of Su- 
pervising Architect, Washington, D. C., 
June 16, 1911. Sealed proposals will be 
received at this office until 2 o’clock 
p. m., Tuesday, July 18, 1911, and then 
opened, for supplying and installing 
lighting fixtures in the U. S. buildings 
at Demopolis, Ala.. Harriman, Tenn., 
San Marcos, Tex., Temple, Tex., Troy, 
Ala., Columbus, O., and Enid, Okla., in 
accordance with the drawings and 
specifications, copies of which may be 
obtained at this office, at the discre- 
tion of the Supervising Architect. The 
right is reserved to reject any and all 
bids, and to waive defects. Each pro- 
posal must be accompanied by a cer- 
tified check in the sum of Two Hun- 
dred and Fifty Dollars, drawn to the 
order of the Treasurer of the United 
States as a guarantee of good faith. 
Proposals should be addressed to the 
Supervising Architect, Treasury De- 
partment, Washington, D. C., and the 
envelope endorsed: “Proposal for 
Lighting Fixtures, U. S. Buildings at 
Demopolis, Ala., Harriman, Tenn., 
San Marcos, Tex., Temple, Tex., Troy, 
Ala., Columbus, O., and Enid, Okla.” 
rt Knox Taylor, Supervising Archi- 

ect. 


MISCELLANEOUS 


The rate for “Miscellaneous” ad- 
vertisements of forty words or less 
is one dollar and fifty cents an in- 
sertion; additional words three cents 
each, payable in advance. Remit- 
tances and copy should reach this 
office not later than Monday, 12 
o’clock noon, for the next succeeding 
issue, 

Replies may be sent in care of 
Electrical Review and Western Elec- 
trician, 507 Marquette Building, Chi- 
cago, or 13-21 Park Row, New York. 


~ One H. S. Ideal en- 
FOR SALE gine 17x16, 250 R. P. 
M., center crank, two fiy wheels 78x20 
and 78x14, endless belt to go with same 
68 ft. x 18 ins. Price, $600 cash. Ad- 
dress Fred Hohmann, City Clerk, Blue 
Island, Ill. 


—. Gas and Electric Fix- 
FOR SALE ture Business at Du- 
luth, Minn. Annual business, $30,000. 


Address James Richardson, 21 N. 
St., Minneapolis, Minn. 


6th 
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You Who Are Troubled With Sparking 
and Cutting of Commataters te Use 


The only article that wil! PREVENT 
Bparkipg. Will keep the commutator ia 
good condition and PREVENT CUTTING, 


Absolutely Will Not Gam The Brushes 
It will put that high gloes on the comme 


tator you have so long sought after. 
K. McLENNAN & CO. 
Sole Manyfacturers 


Room 400, Boyce Bide., 
112 Dearborn 8t., Chicago, IL 


oe E T ESATE F OR HRE 


SO Cts. per Stick. $5.00 per Dozen 
For Sale by all Supply Houses, or 
FREE Sample Stick 


.THE STANDARD OF THE WORLD 


m QONDA 
The Heclauche Battery On 


NEW YORK 


For Sale 


Bauer Borff and Verde Antique Finish for Chandeliers. Fixtures 
need not be taken down; can be applied over any other finish and 
will cover it up and be perfectly hard in thirty minutes. Write us 


for samples. 
Gun Metal Finish Co. 


313 Powers Building Decatur, Ills. 


FOR SALE—ENGINE 


Hamilton Corliss, 150 H. P. Engine. Can be seen in operation. Will 
have to be removed between July 15th and August Ist. Will take $300.00 
on foundation. 

Also one Triumph 85 K. W. D. C. belted type 120 volt Generator, with 
switchboard and instruments complete. Will sell cheap. 


BATESVILLE ELECTRIC LIGHT & POWER CO., Batesville, Iad. 


Overhead Transmission Line 


Crossings 


By FRANK F. FOWLE 
T HIS age of big things has brought us high-tension power transmis 
sion and its problems. One of the greatest problems it presents 1s 
the protection of life and property along railroad routes. This new 
book presents a type of railroad crossing that affords ample protection, 
and its construction is in general accord with the latest and most ap- 
proved practice in the construction of high- 
tension power transmission lines. The table 15 Pages, $261 7% $1 50 
of contents tells more. Write for it. trations. Net - j 


For sale by 
Electrical Review Publishing Co. 
Western Headquarters for Electrical Books 


507 Marquette Bldg., Chicago. 


Complete Stock of All Electrical Books on Hand. 


Established 1875 


Combination of 


Stow Flexible Shaft 


and Muiti-Speed Motor 5 


Do n 
Practically dust and water proof. For Portable ite 
Tapping. Reaming. Emery Grinding, € 
for Catalogue and Prices 


Stow Mfg. Co., Binghamton, N. Y. 


Gen’l European Agents, Selig, Sonnenthy 
& Co., & Queen Victoria St. London, 


ing 


MAKE SIGNS ONE HUNDRED 
TIMES MORE ATTRACTIVE 


SAVING almost HALF IN LIGHTING BRL 


: nans immens? 
Bulletins describing our er sent 


line and sign suggestio 
upon request. 
Co. 


1123 Broadway 


SIGNS DISPLAYS 
OF ALL DESCRIPTION 


ELECTRIC 
Reynolds Electric Flasher Manfg. 


617-631 W. Jackson Bivd., Chicago Largest Mtrs. of Flashers in the World New York, 


ee RE ce 


n 
Ea June 24, 1911 ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 45 
mam 


NO FAILURES =ẹą 


Packard Sign Lamp 
Transformers 


me Just think of the saving!—in the 
cost of running electric signs—75 
Í per cent—we said 75 per cent— 
and why ? — because these sign 
© transformers enable you to use the | 


new high-efficiency tungsten lamps, 


FOUR-VALVE ENGINES 


using 1.25 watts per candle-power 
instead of 4.8 or 5. No failures 


effect a saving in boiler investment and that means a with anything bearing the mark of 


saving in dollars. A 100 h. p. boiler will be found as 
efficient as one of 125 h. p. with a slide valve engine 
and naturally the saving in labor cost becomes a desirable 
item. Every engine that leaves our plant undergoes 


tests more rigid than it will be called upon to meet in 
actual service. 


Send for Folder that tells all. Write us 


The Packard Electric Co. 


312 Dana Avenue, Warren, Ohio 


RIDGWAY DYNAMO & ENGINE CO. 
RIDGWAY, PA. 


Emerson Exhausters 


12-15-18-24 inch Fans for A.C. 


and D. C 
9 ees Powerful motors driving fans 
eP that really exhaust. 
w: | 
moet | i Special quiet Davidson blade fans 
Poe ài if quietness is essential. 
asf | y ; a Prompt shipments from a large 
Me =. tind stock. 


>i Wa 
i E The Emerson Electric Mfg. Co. 
EMERSON l ` = e 
CUT NS 1132 AS a 2024-3032 Washington Avenue 
Sy 


St. Louis, Mo. 


la F 50 Church Street - New Yr-k 
MNA 


P yun 


Rewinding of A. C. Motors 
Our Specialty 


Wo are alse ablo and compotont to change your induction 
motors and genoraters to operate on different voltages. Wo 
GUARANTEE to make your machines as good as new. Writo us 
if your machines give zou trouble. We will be glad to givo you 
the benefit of our 18 years’ experionce. 


Motor and Generator Repalrs 


Armature and Field Colis Rowound, Commutators Refilled, 
Transformers Repaired 


Chicago Armature & Motor Company 
LEONARD C. JONES, Pres. Net incerperated GUSTAV JOST, Vice Pres. 
Fermerty with Fermerty with 

Westinghouse Electric & Mfg. Ce. Pag fo Electrical Mfg. Co. 


Gonoral Electric Co. -W. Elevated R. R. Co. Chicago 
Western Electric Co. Genera} Eloctric Ce. 


Tolephone Harrisen 3502 852 W. Harrison St. 


CHICAGO 


Famous C & C Dynamos and Motors 


have a history of unbroken success extending over 
twenty years. We are the exclusive manufacturers 
of C & C apparatus. Built ina factory of most mod- 
ern equipment, with the aid of special labor-saving 
tools and machines, enables us to quote surprisingly 
low prices quality considered. 


Our Bulletins mailed on request 


GARWOOD ELECTRIC Co. 
GARWOOD, N. J. 


- p = =- 


46 

Abeles & Taussig.............0...6. 56 
Acheson Graphite Co., International 15 
Allis-Chalmers Co. .............26. 2 
American Bridge Co. of New York. 25 
American Conduit Co............... 13 
American Electrical Works......... 60 
American Platinum Works.......... 4 
American Sewer Pipe Co........... 12 
American Steel & Wire Co......... 10 
Arnold Çü sarron entare e ee ces 52 


Atlantic Insulated Wire & Cable Co. 10 


B 

Babcock & Wilcox Co.............. 47 
Badt-Westburg Electric Co......... 52 
Baker & Co., Inc.................. 11 
Bain, Foree ......... ieee wa ete .... 52 
Bates, Putnam A...............000. 52 
Batesville Electric Light & Poker 

o E E ay cic E EE 44 
Bechtold, E. B........... ccc ccccces 24 
Belden Manufacturing Co........... 9 
Billings & Spencer Co.............. 47 
Blake Signal & Mfg. Co............ 4 
Bossert Co. ..sesesronrnosnnerennna 8 
Brady, T. Hisccitabdincuaeeeccew da wes 57 
Bristol: Cy. aewcsiiwed icwed caskGodws 60 
Brookfield Glass Co................ 14 
Buffalo Foundry & Machine Co.... 47 
Burnley Battery & Mfg. Co........ 25 
Byllesby & Co., H. M............... 52 

-C 

Carney & Co, B. Ji... eee ce eee 5T 
Central Electric Co................. 15 


Central Station Engineering Co.... 52 
Central Station Heating & Const. 


sR pei is Biv ep aen a ole te 52 
Century Eleetric Co................ 5 
Chicago Armature & Motor Cu..... 45 
Chicago Fuse Mfg. Co.............. 8 
Clay Product Co. ...............00.6. 12 
Clement, Edward E. .............. 52 
Clermont Sewer Pipe Co............ 12 
Clifton Mfg. Co....... 2... eee eee 12 
Columbia Inc. Lamp (Co............ 17 
Commonwealth Edison Co....... lu. 53 
Crawford Cedar Co............00005. 57 
Crocker-Wheeler Co. .............. 51 
Cutler-Hammer Mfg. (‘o............ 24 
Cutler Coc gees i sods foe cok a oka 3 

D 
D & W Fuse Co............. cece 8 
Dearborn Drug & Chemical Works 47 
Detroit Fuse & Mfg. Co............ S 
Detroit Insulated Wire Co......... 60 
Diamond Rubber Co................ 10 
Dickinson Mfg. Co................. 3 
Dixon Crucible Co., Joseph......... 53 
Dixon-Smith Engineering Co....... 52 
Domestic Equipment Co............ 24 
Dossert & Co. koa Sd oan po 4 alee 9 
Driver-Harris Wire Co........,..., 26 
Duluth Log Co. oie GS Beans 56 
Duncan Electric Mfg. Cow... 2.0... 15 
DOU. E: tad e oct ois ae wir Shue ee 56 


oe eo allla aa aaaeeeaei 
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ALPHABETICAL INDEX TO ADVERTISEMENTS 


Eclipse Elect. Mfg. Co.............. 43 
Economy Switchbox & Mfg. Co.... 8 
Educational Advertisements ....... 44 
Electric Appliance Co............... 19 
Electric Cable Co. ..............00- 60 
Electric Storage Battery Co........ _ 7 
Electrical Testing Laboratories.... 52 
Emerson Electric Mfg. Co.......... 45 
F 
Federal Electric Co................ 19 
Fergus & Co., W. L...........0000. 3 


Feval Enamel Insulated Wire Co.. 11 
Flour City Ornamental Iron Works 16 


For Sale ....... EE EEE E E E ee 44 
Fowle, Frank F. ..............e008- 52 
Ft. Wayne Electric Works.......... 18 
G 
Garwood Electric Co............... 45 
General Electric Co..............22, 23 
Gest, G. Mic acw awe ie Se Ke been 12 
Gill & Co., ING 326.6 ee 8b ote bo eas 17 
Goldmark, James ..............6.5. 16 
Gould Storage Battery Co.......... 4 
Gun Metal Finish Co.............. 44 
Gurley, W. & L. E................. 6 
H 
Hart Mfg. CO. cbs shee eee reed 3 
Hartford Time Switch Co.......... vi 
Hazard Mfg. CO) 6 6 ik Sheek 11 
Help Wanted ............ ccc cca 44 
Hemingray Glass Co. ...........6e. 14 
Hemming Mfg. Co..............006. 9 
Holmes Fibre-Graphite Mfg. Co.... 25 
Humphrey, ©, W........c ec cece 52 
Humphrey, Henry H............... 52 
Hygradđe Inc, Lamp Co............. 16 
J 
Independent Elec. Mfg. Co......... 51 
Indiana Rubber & Ins. Wire Co..... 26 
Inventive Age ...... cee. eee ec cee 25 
J 
Jackson, D. C. & Wm. B........... 59 
Jefferson Glass Co, ............0.5. 17 
Johns-Manville Co., H. W.......... 9 
K 
Kerite Ins. Wire & Cable Co...... 1, 60 
Keystone Electrical Instrument Co. 3 
Klein & Sons, Mathias............. T 
Kohler Bros. ......... E E E EEE T 52 
Kuhlman Electric Co............... 16 
L 
Leclanche Battery Co. ............. 44 
Lindsley Bros, Co.................. 57 
Locke Insulator Mfg. Co........... 14 


Lowell Insulated Wire Co.. ae 
Lyndon, Lamar ............. eer =: 
M 
Machado & Roller ............000: 6 
Manhattan Electrical Supply Co... 4 
Manross & Sons, F. N..........00- 25 
Marshall, Albert J.......... EAAS .. 52 
Marshall, Wm. ........ EEEE 52 
Massachusetts Chemical Co........ 3 
Matthews & Bro., W. N........ ree e] 
Maytag Co. Seeseseseseses. EEEN 5 
McLennan Co., K. .sccecccccccceees 44 
McMeen, Samuel G, ................ 52 
Mechanical Appliance Co....... .... 53 
Mica Insulator CO0......ssesoneesen. 4 
Miller, Kempster B.................. 52 
Minneapolis Steel & Mach. Co..... 47 
Miscellaneous .......... Oe eee Sere 44 
Mitchell-Rand Mfg. Co............. 4 
Moore, Alfred F. .......cccecce cece 11 
Moore Light Co. ................06. 16 
Morris Iron Co., The..... ore ee 16 
Morrison Lumber Co., J. W....... 57 
N 
National Carbon Co................ 5 
National Conduit & Cable Co....... 10 
National India Rubber Co.......... 19 
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Reynolds Dull Flasher Co.. we WS 
Reynolds Electric Flasher Mfg. Co, 44 
Richmond Electric Co. ............. 33 
Ridgway Dynamo & Engine Co.... 4; 
Roebling’s Sons Co., John A.. Dekanai ll 
Roller-Smith Co. .escscaess l. 
Rome Wire Co. ......... oaea fi 
Rose Polytechnic Institute......... 4 
Roth Bros. & Co... 8 
S 


Safety Insulated Wire & Cable Co. 10 


Samson Cordage Co. ............... k 
Sangamo Electric Co. ............. Ci 
Scheible, Albert ........... be dite 52 
Schwerdtle Stamp Co............... 23 
Semco Vacuum Cleaner Co......... 7 
Siggers & Siggers .............0..5, 57 
Simplex Electrical Co.............. 1l 
Simplex Electric Heating Co....... 16 
Speer Carbon Co. ..........cecceeee 3 
Sprague Electric Works............ 2 
Standard Paint Co. ............. woe 15 


Standard Underground Cable Co... ¢ 
Stanley & Patterson............... I 


Sterling & Sons, W. C...........065 57 
Stone, John Stone seere 52 
Stone & Webster Eng. Corp........ 53 


Sundh Electric Co. . .............. 8 


Torrey Cedar Co. .........ceceeeeee SI 


CHAMNICS: sire aieea a a ann ea 47 : 7 P 
National Metal Molding Co......... 60 PEA DM EERE OA 
National Pole Co................... 56 
Naugle Pole & Tie Co.............. 57 U 
New England Butt Co.............. 10 
New England Engineering Co...... 52 | United States Light & Heating Co. ê 
New Process Raw Hide Co......... 51 
New York Insulated Wire Co....... 60 
Nungesser Electric Battery Co..... 25 V 

o Valentine-Clark Co, ....ccneee di 
Oshkosh Mfg. Co, .................. fie wW 
Ostrander & Co., W. Ri........ eee, 12 , 
Wagner Electrice Mfg. Co.. 3 
Want Advertisements ecset y 
P Waterbury Co. oo... cece er ener nee : 
Wesco Supply Co... . cc cc cee neers 1 
Western Electric Co.........2 „2155 
Packard Electric Co............. 19, 45 | Westinghouse Elec. & Mfg. Co...5. i 
Page & HUI Co. 3.9 acess ccia wen: 57 | Weston Elec, Instrument Co....... : 
PSUS Cos H ia enc tore toes ia sdh aa 4 | White & Co, J. G.vccceceeeerer © 
Peerless Electric Co................ 53 | Willard Storage Battery Co... { 
Phillips Insulated Wire Co......... 60 | Woodmansee, Davidson & Sessions. 3 
Phosphor-Bronze Smelting Co...... 12 Inc. aaa X 
Pillsbury, Chas. Ia .......0...0000 0, 52 | Worcester Co., e 5 er ee t 
Positions Wanted .................. 44 
Prentiss Clock Improvement Co.... 56 
Proposals nenna Non ahora ek accc 44 Y 
Pyrene Mfg. -COws ae rek eee tencccen ee 5 
24 
Young; C. G. .deencecavatar econ! 0- 
R 
Z 
Rail Joint Co. co. oe... eee eee. 47 za 
Reisinger, Hugo ....... 000.0... 000. 19 | Zimmerman Co, W. Heo. i 
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WHO’S WHO IN THE ELECTRICAL FIELD? 


READ THE ANSWER IN THE NAMES ABOVE 


June 24, 1911 | ELECTRICAL REVIEW AND .WESTERN ELECTRICIAN «AY 


pore’ ate $ MENUKAR S O = sf EES acs: 
(C2 CEE Corliss nginessand Dyce nyyel Cas Engines ~ 
GasjiProdtrcemPowerPiants fom Oleee Service - 


THE BABCOCK & WILCOX COMPANY, 85 Liberty Street NEW YORK 


Bapoock & Wilcox, Stirling, A. & T., Horizontal, Rust 


WATER’TUBE STEAM BOILERS 


Steam Superheaters WORKS: BAYONNE, N. dy p BARBERTON, OHIO Mechanical Stekers 
BRANC FFICE 
BOSTON, 18 Pest Office Se. NEW ORLEANS, Shubert Arcade ATLANTA, GA.. Candler Beilding SEATTLE, Mutual Life Beilding 
PRIDE HUA, North Amerie Bia SALT LAKE CITT 313 Atlan Bleck CINCINNATI, Oo, Traction Baildins LOS ANGELES, Ameria Basx Balldisg n 
: ° ° ° . > B E 
SAN FRANCISCO: $9 Fie Seren CHICAGO, Marquette Building PORTLAND, ORÈ., Wolls-Farge Building 


Vacuum Drying and Impregnating 


Machines 
MANUFACTURED BY 


BUFFALO FOUNDRY AND MACHINE CO. 


62 Winchester Ave., BUFFALO, N. Y. 


e 


OONTINUOUB JOINT WOLHAUPTER JOINT 


THE RAIL JOINT CO., Cameron Bidg., 105 Madison Ave., NEW YORK CITY 
Makers of Base Supported Rail Joints for Standard and Special Rai! Sections, also Girder, Step or Compromise, 
RIR Frog and Switch, snd Insulating Rail Joints, protected by patents. 


SAMSON SPOT WATERPROOFED CORD FOR TROLLEYS AND ARC LAMPS 


Sead for Samples SAMSON CORDAGE WORKS, BOSTON, MASS 


One-Sixteenth Inch of Scale Increases 
Your Fuel Bill Over 12 Per Cent 


Dearborn Treatment, prepared to suit water 
ition Ww analysis, counteracts the in- 
conditio s shown by : ysl) d For Reference and Home Study 
crusting and other mineral salts, and prevents Pea Ra ear aA a 
te 


scale formation, corrosion, pitting, and foaming. l i 3 and Up-to-da 


Pocket Size Volumes. Books that 

you can carry on the job. A work- 

A ; er’s series of practical, everyday 

helps for installing the work according to the safety rules of the 
National Board of Fire Underwriters. 


. _ By applying the practical problems contained in the books to any 
job, you may be sure that the work will bear the mark of the Elec- 
trical Inspector's “O. K.” The purpose of this library is to provide 
the beginner or the working electrician a complete treatise on 
Electrical Construction Work as a reliable, practical guide. 


Seven handy pocket size volumes, size 4 i l - 
Card Index ELECTRICAL REVIEW AND WESTERN ELECTRICIAN, JUNE 17, 1911 Vol. 58 ican Morocco, stamped in genuine gold (eat et canes TO, 


Ralph D. Mershon tions, including full i l 
Prize for a Safe Electric Miner's Lamp Bie- and ral Ge eee working diagrams, etc. Hundreds of 
The Brunot's Island Power Plant.—By Hartley M. Phelps as. Fully indexed for quick and easy reference. 
Diese cher Baca a aaa ough, paria authoritative Electrical Worker's up-to-date 
Effect of Air on Stored Coal El es bates = oe or shop study. For Electrical Engineers, 
National District Heating Association ectricians, Railway Power Station Engineers, Linemen, Telephone 
Hacdune Geshe ee or Telegraph Engineers, or for anyone engaged in electrical work. “| } 
an . 
Heating Franchises : WILL YOU EXAMINE THESE BOOKS FREE OF CHARGE ? 
Coefficients of Heat Transmission If you are interested in Electricity, we know these books arejust what s 
Measuring Station Load yeu want. To convince you of this, we will send acomplete set to you LS 
eea Stee y prepaid express; keep them five days; examine them thoroughly 
Sei Rad E and carefully; test them; apply the knowledge they contain to A National 
Hesr Yten Ar Radlin yourevery-day work. If you desire to keep them, send us $2.00 SS institute of 
Hot-Water Heating Systems after five days and $2.00 a month until h Said th ; A. Practical Me- 
Hoosac Tunnel Electrification special price of $14.00. The regular li Zau TAVE paie ne -AS anie: EOR: 
Some Points mroking Mie hanim and Advantages of Vacuum SLATI a ust fill in the coupon below knd nalt o Pe A E a AEA 
Heating.—By J. W. Hoo : . kere Standard 
The Design of Underground Transformer Manholes and Junction Boxes. ks will be sent you at once. Fa AS ieee tes Piet sens 
—By Francis H. Davies 1218 Seld ouly by subscription. For farther information S ination. T willsend $2.00 
Hydroelectric ae a Norway address K a R T P 
Peat Powder for Fue > e e 5 ‘month until E have p -00; v 
Reinforced Concrete Poles for Lighting Circults in Germany National Institute of Practical Mechanics P 7 ¢ notify you Ba ene eect 
Lessons from the Peoples Gas Building at Chicago.—By Albert 1325 Michigan Ave. P eat sour of er. Ti 
Scheible “ $ . a i 
Street Lighting in Dayton CHING) J.S.A. Name —— ——— Ha 
New York Section, Illuminating Engineering Society ; a pe ee 
Machine Telegraphy.—I—By David E. Gray 
Electrically Driven Reversing Mills.—By A. 


A New Creation 


The Mest Remarkable Set of Books Ever Published 


ELECTRICAL WORKERS 
STANDARD LIBRARY 


Send gallon of water for analysis 


Dearborn Drug & Chemical Works 
McCormick Building, Chicago 


A 


Occupation Z 2 Employer. 


AIR COMPRESSORS 
Allis-Chalmers Co. 
Emerson Electric Mfg. Co. 
General Electric Ca 


ALARMS, BURGLAR i 
Manhattan Electrical Supply Co. 
Western Electric Co. 


ALARMS, HIGH AND LOW 
Sundh Electric Co. 


ALTERNATORS 
Allis-Chalmers Co. 
Crocker-Wheeler Co. 
Fort Wayne Blectric Works. 
General Electric Co. 
Triumph Electric Co. 
Western Electric Co. 
Westinghouse Electric & Mfg. Co. 


ANCHORS, GUY ° 
Genera! Electric Co. 
Johns-Manville Co., H. W. 
Matthews & Bro., W. N, 

Western Electric Co. 
Westinghouse Electric & Mfg. Co. 


ANNUNCIATORS 
Central Blectric Co. 
Manhattan Electrical Supply Co. 
Ostrander & Co., W. R. 
Stanley & Patterson. 
Western Electrico Co. 


ASBESTOS PRODUCTS 
Johns-Manville Co., H. W. 


AUGERS 
Iwan Bros, 
Oshkosh Logging Tool Co. 


BATTERIES, PRIMARY 
Burnley Battery & Mfg. Co. 
Central Electric Co. 
Leclanche Battery Co. 
Manhattan Blectrical Supply Co. 
National Carbon Co. 
Nungesser Electric Battery Co. 
Western Blectric Co. 


BATTERIES, STORAGE 
Edison Storage Battery Co. 
Blectric Storage Battery Co. 
Gould Storage Battery Co. 
United States Light & Heating Co. 
‘Western Electric Co. 
Willard Storage Battery Co. 


BATTERY CHARGING RHEOSTATS 
Cutler-Hammer Mfg. Co. 
General Electric Co. 

BATTERY WAX 
Mitchell-Rand Mfg. Co. 

BELLS 
Central Electric Co. 
Manhattan Electrical 
Ostrander & Co., W. 
Western Electric Co. 


BELL RINGING TRANSFORMERS 
Ft. Wayne Electric Works. 
General Electric Co. 
Westinghouse Electric & Mfg. Co. 


BELT DRESSING 
Dixon Crucible Co., Joseph. 


Supply Co. 
R. 


BLOWERS 
Emerson Electric Mfg. Co. 
General Electric Co. 
Mechanical Appliance Co. 
BOILER FRONTS AND CASTINGS 
Minneapolis Steel & Machinery Co. 
BOILERS 
Babcock & Wilcox Co., The. 
Minneapolis Steel & Machinery Co. 


Westinghouse, Church, Kerr & Co. 
BOLTS, EXPANSION,TOGGLE and HANGER 


Star Expansion Bolt Co. 
Wrigley Co., Thos. 
BOOKS, TECHNICAL 
Electrical Review Pub. Co. 
National Institute of Practical Me- 
chanics. 
Van Nostrand Co., D. 


BOOSTERS 
Allis-Chalmers Co. 
Crocker-Wheeler (Co. 
General Electrice Co. 
Ridgway Dynamo & Engine Co. 
Triumph Electric Co, 
Western Electric Co. 
Westinghouse Electric & Mfg. Co. 


BOXES, JUNCTION 
Bossert Co. 
Columbla Metal Box Co. 
D & W Fuse Co. 
Economy Switchbox & Mfg. Co. 
General Electric Co. 
Johns-Manville Co., H. W. 
Standard Underground Cable Co. 
Western Electric Co. 


BRACKETS 


Ajax Line Materia! 
Morris Iron Co., The. 


BRAKES, DYNAMO 
Cutler-Hammer Mfg. Co. 


BRAKES, ELECTRIC 
Cutler-Hammer Mfg. Co. 
Electric Contreller & Mfg. Co. 
General Plectric Co. 

Sundh BDlectrie Co. 
Western Bilectric (Co. 


BRIDGES 
American Bridge Ce. of New York 


Works. 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


CLASSIFIED INDEX OF ADVERTISERS 


BRIDLE RINGS 
Matthews & Bro., W. N. 
Star Expansion Bolt Co. 


BRUSHES, DYNAMO 
Central Electric Co. 
Dixon Crucible Co., Joseph 
General Electric Co. 
Holmes Fibre-Graphite Mfg. ~o. 
Nungesser Electric Battery Co. 
Speer Carbon Co. 
Triumph Electric Co. 
Western Electric Co. 
Westinghouse Electric & Mfg. Co. 


BULBS, INCANDESCENT LAMP 
Lippincott Glass Co., The. 


BUSHINGS 


Anderson Mfg. Co., Albe.t & J. M. 


Federal Electric Co. 
General Electric Co. 
Massachusetts Chemical Co. 
Western Electric Co. 
CABINETS 
Wm. Wurdack Electric Mfg. Co. 
CABLES 
American Electrical Works. 
American Steel & Wire Co. 


Atlantic Insulated Wire & Cable Co. 


Brixey, W. R. 

Electric Cable Co. 

General BDlectric Co. 

Hazard Mfg. Co. 

Kerite Insulated Wire & Cable 
National Conduit & Cable Co. 
Okonite Co. 

Roebling’s Sons Co., John A. 
Safety Insulated Wire & Cable 
Simplex Electrical Co. 
Standard Underground Cable Co. 
Waterbury Co. 

Western Electric Co. 


CABLE BELLS 
Electrical Engineers 
General Electric Co. 
Minerallac Electric Co. 

Standard Underground Cable Co. 


CABLE DOGS 
Star Expansion Bolt Co. 


CABLE HANGERS 
Anderson Mfg. Co.. 
Matthews & Bro., W. N. 
Minerallac Electric Co. 
Standard Underground Cable Co. 
Star Expansion Bolt Co. 
Western Electric Co. 


CABLE RACKS 
Cope, T. J. 
General Electric Co. 
Standard Underground Cable Co. 


CABLE ROLLERS 
Matthews & Bro., W. N. 


CABLE SUPPORTING CLAMPS 
Matthews & Bro., W. N. 


CABLE SPLICING JOINTS 
Matthews & Bro., W. N. 


CABLE TESTERS 
Minerallac Electric Co. 
Standard Underground Cable Co. 


CABLING MACHINES 
New England Butt Co. 


CAR HEATERS, ELECTRIC 
Johns-Manville Co.. H. W. 
Simplex Electric Heating Co. 
Western Electric Co. 


CARBONS 
General Electrice Co. 
Nationa! Carbon Co. 
Reisinger, Hugo. 
Western Electric Co. 
Westinghouse Electric & Mfg. Co. 


CARBON BRUSHES 
Central Electric Co. 
General Electric Co. 
Nungesser Electric Battery Co. 
Speer Carbon Co. 
Western Electric Co. 
Westinghouse Electric & Mfg. Co. 


CASTINGS 
Anderson Mfg. Co., Albert & J. M. 
Minneapolis Steel & Machinery Co. 
Morris Iron Co., The. 
New England Butt Co. 
Phosphor-Bronze Smelting Co. 
Triumph Electric Co. 


CEMENT MACHINERY 
Allis-Chalmers Co. 


CEMENT, CABLE TRANSFORMER 
Massachusetts Chemical Co. 
CHANDELIERS ‘ 
Beardslee Chandelier Mfg. Co. 
Tungstolier Co. 


CHOKE COILS 
Anderson Mfg. Co.. 
General Electric Co. 
Lord Mfg. Co. 
Westinghouse Electric & Mfg. Co. 


CIRCUIT-BREAKERS 
Cutler-Hammer Mfg. Co. 
Cutter Electrical & Mfg. Co. 
Electric Controller & Mfg. 
Fort Wayne Electric Works. 
General Electric Co. 
Roller-Smith Co. 

Sundh Electric Co. 
Western Electric Co. 
Westinghouse Electric & Mfg. Co. 


CLAMPS, GUY 
Matthews & Bro., W. N. 


Equipment 


Albert & J. M. 


Co. 


Co. 


Co. 


Co. 


Albert & J. M. 


CLAMPS, GROUND CONNECTION 
General BDlectric Co. 
Lord Mfg. Co. 
Minerallac Blectric Co. 

CLEATS 
Blake Signal & Mfg. Co. 
General Electric Co. 
Minerallac Electric Co. 

CLIMBERS 
Klein & Son, Mathias. 
Oshkosh Mfg. Co. 
Western Electric Co. 


CLUSTERS 
Benjamin Electric Mfg. Co. 
Federal Electric Co. 
Holophane Co. 
National Stamping & Blec. Works. 
Western Blectric Co. 


CLUTCHES 
Cutler-Hammer Mfg. Co. 
Minneapolis Steel & Machinery Co. 


COAL MINING MACHINERY 
Allis-Chalmers Co. 
General Electric Co. 
Western Electric Co. 
Westinghouse Blectric & Mfg. Co. 
COILS 


Belden Mfg. Co. 

D & W Fuse Co. 

General Electric Co. 

Heany Fire-Proof Wire Co. 
Western lectrice Co. 
Westinghouse Electric & Mfg. Co. 


COILS, INDUCTION 
General Electric Co. 
Ostrander & Co., W. R. 
Western Blectric Co. 
Westinghouse Electric & Mfg. Co. 


COILS AND MAGNETS 
General DBDlectric Co. 
Western Electric Co. 
Westinghouse Electric & Mfg. Co. 


COMMUTATOR LUBRICANT 
Acheson Graphite Co., 
Dixon Crucible Co., Joseph. 
McLennan & Co., K. 


COMMUTATOR SEGMENTS 
Billings & Spencer Co. 
General Electric Co. 


COMPOUNDS, BOILER 
Dearborn Drug & Chem. Wks. 
Johns-Manville Co., H. W. 


COMPOUNDS, INS. AND SPLICING 
Johns-Manville Co., H. W. 
Massachusetts Chemical Co. 
Minerallac Electric Co. 

Standard Paint Co., The. 
Standard Underground Cable Co. 
Western Electric Co. 


CONDENSERS, ELECTRIC 
Leeds & Northrup Co. 
Marshall, William. 


CONDENSERS, STEAM 
Allis-Chalmers Co. 
Minneapolis Steel & Machinery Co. 
Western Electric Co. 


CONDUIT 
American Sewer Pipe Co. 
Camp Co., H. B. 
Clay Product Co. 
Clermont Sewer Pipe Co. 
Clifton Mfg. Co. 
Johns-Manville Co., H. W. 
McRoy Clay Works. 
National Conduit & Cable Co. 
National Metal Molding Co. 
Sprague Electric Works. 
Western Electric Co. 


CONDUIT BENDERS 
Western Electric Co. 


CONDUIT RODS 
Cope, T. J. 
Western Electric Co. 


CONDUCT ENGINEERSAND CONTRACTORS 
Gest, G. M. 


Turner Improvement Co., J. W. 


CONDUIT SYSTEMS 
Gest, G. M. 


CONNECTORS 
Dossert & Co. 


CONSTRUCTION 
Arnold Co., The. 
Bates, Putnam A. 
BylNesby & Co., H. M. 
Central Station Engineering Co. 
Electrical Engineers’ Equipment Co. 
Fergus & Co., W. L. 
Kelly Eng. Co., John F. 
New England Engineering Co. 
Stone & Webster Eng. Corp. 
Western Electric Co. 
White & Co., J. G. 
Zimmerman Co., W. H. 


CONSTRUCTION SUPPLIES 
Brady, T. H. 
Matthews & Bro., W. N. 
Oshkosh Mfg. Co. 
Western Ejectric Co. 


CONTRACTORS 
Electric Controller & Mfg. Co. 
General Blectric Co. 


CONTROLLERS 
Allis-Chalmerg Co. 
Crocker-Wheeler Co. 
Cutler-Hammer Mfg. Co. 
Eclipse Electrical Mfg. Co. 
Electric Controller & Mfg. Co. 
General Electric Co. 
Independent Electric Mfg. Co. 
Simplex Electric Heating Co. 


International. 


Vol 


Sundh Electric Co. 
Western Electric Co. 
Westinghouse Electric 


. 8—No, % 


& Mfg. Co 


CONTROLLER REGULATORS 
Cutler-Hammer Mfg. Co, 
Eclipse Electrical Mfg. Co. 


Electric Controller & 
General Electric Co. 
Lord Mfg. Co. 
Sundh Electrie Co. 
Western Electric Co. 


CONVEYING DEVICES 


Mfg. Co. 


Minneapolis Steel & Machinery Ce. 


COPPER CLAD WIRE 


Standard Underground Cable Cs. 


CORD AND ROPE 


American Steel & Wire Co. 


Belden Manufacturing 
Lowell Ins. Wire Co. 
Phosphor-Bronze Smel 


Co. 
ting Co. 


Samson Cordage Works. 


CORD ADJUSTERS 
Matthews & Bro., W. 


N. 


COUNTERS, REVOLUTION 


Belden Mfg. Co. 


CRANE MOTORS 
Crocker-Wheeler Co. 
Ft Wayne Electric W 
General Electric Co. 
Triumph Electric Co. 
Western Electric Co. 
Westinghouse Electric 


CREOSOTED PRODUCTS 


orks. 


& Mfg. Co. 


The Valentine-Clark Co. 
CROSS-ARMS, BRACKETS, PINS, ETC. 


Anderson Mfg. Co., Al 
Brady, T. H. 

Central Electric Co. 
Fowler & Co., John H 
Genera! Electric Co. 


bert & J. M 


Lindsley Bros. Co., The 
ManHattan Elec. Supply Co. 


Morris Iron Co., The. 
Oshkosh Mfg. Co. 
Western Electric Co. 


CUSHIONS, FIELD COIL 


Massachusetts Chemical Co. 
CUT-OUTS AND SWITCHES 


Anderson Mfg. Co., Al 
Armstrong Co., G. W. 
Centra) Electric Co. 


bert & J. X. 


Chicago Fuse Mfg. Co. 


Commonwealth Edison 
Cutler-Hammer Mfg. 
D & W Fuse Co. 

Ft. Wayne Elec. Wks. 
General Electric Co. 


Co. 
Co. 


Hart Manufacturing Co. 
Manhattan Elec. Supply Co. 


Sundh Electric Co. 
Western Electric Co. 
Westinghouse Electric 


DIMMERS 


& Mfg. Co 


Cutler-Hammer Mfg. Co. 


Western Electric Co. 


DIRECT MOTOR DRIVES FOR PLANES 


Electric Controller & 
General Electric Co. 

Triumph Electric Co. 
Western Electric Co. 
Westinghouse Electric 


Mfg. Co, Tbe 


& Mfg. Co. 


NNECTING SWITCHES 
ON eraan Mfg. Co., Albert & J. u 


General Electric Co. 
Lord Mfg. Co. 


Matthews & Bro., W. N 


Westinghouse Electric 
DRILLS 


& Mfg. Co 


Ft. Wayne Electric Works. 
Morse Twist Drill & Machine Co 


Star Expansion 


Bolt Co. 


United States Electrical Tool Co. 


DRYING MACHINERY 


Buffalo Foundry & Mach. Co. 


DYNAMOS AND MOTORS 
Allis-Chalmers Co. 
Advance DBlectric Co. 
Central Electric Co. 
Century Electric Co. 
Commonwealth Edison 
SS re BEAT Co. 

fehl Mfg. Co. 
Bek Dynamo & Motor 
Electric Machinery Co. 
Emerson Electric Man 


Co. 


Co. 
facturing CO 


Fort Wayne Electric Works. 


Garwood Electric Co. 
General Electric Co. 
Mechanical Appliance 
Peerless Electric Co. 
Richmond Electric Co. 


Ridgway Dynamo & Engine 


Robbins & Myers Co. 
Roth Bros. & Co. 
Sprague Electric Work 
Stow Mfg. Co. 
Triumph Electric Co. 
Wagner Electric Mfg. 
Western Electric Co. 
Westinghouse Electric 


ELECTRIC ARC WELDERS 


Electric Controller & 


COOKING APPA 
ELECTR Electrical Hea 


Cutler-Hammer Mfg. 
General Electric Co. 


Simplex Electric Heating 


Western Electric Co. 
Westinghouse Electric 


Co. 


Co. 


8. 


Co. 
& {fg œ 


Mfg. Co, Te 


TUS 
Ra Co. 


0. 
Co. 
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SEEC TRIC FAULT FINDERS 


lectric Controller & Mfg. Co. 


ELECTRIC IRONS 


American Electrica) Heater Co. 
Cutler-Hammer Mfg. Co. 

Genera] Electric Co. 

Pelouze Electric Heater Co. 
Simplex Elec. Heating Co, 
Western BDlectric Co. 
Westinghouse Electric & Mfg. Co, 


ELECTRIC LIGHTERS 
Stan 


ley & Patterson. 
- Western Electric Co. 


ELECTRIC LIGHTING OUTFITS 


eral Electric Co. 
Triumph Electric Co. 


ELECTRIC LOCOMOTIVES 


General Electric Co. 
Westinghouse Electric @ Mfg. Co. 


ELECTRIC RAILWAYS 


Allis-Chalmers Co. 
Arnold Co., The. 
Byllesby & Co. H. M. 
Fergus & Co., W. L. 
General Electric Co. 


Westinghouse Electrice & Mfg. Co. 


White & Co., J. G. 
ELECTRICAL SUPPLIES 


Anderson Mfg. Co., Albert & J. M. 
Allis-Chalmers Co. 

Bates, Putnam A. 

Central Electric Co. 
Commonwealth Edison Co. 
Crocker-Wheeler Co. 

General Electric Co. 

Johns- Manville Co., H. W. 
Manhattan Electrical Supply Co. 
Oshkosh Mfg. Co. 

Paiste Co., H. T. 
Philadelphia Electrical 
Stanley & Patterson, 
Western Electric Co. 
Westinghouse Electric 
Weston 


& Mfg. Co. 


& Mfg. Co. 
Electrical Instrument Co. 


ELECTRODES 


Acheson Graphite Co., International. 


ELECTROMAGNETS 


Cutler-Hammer Mfg. Co. 

Electric Controller & Mfg. Co. 
General Electric Co. 

Sundh Electric Co. 

Western Electric Co. 
Westinghouse Electric & Mfg. Co. 


ELECTRO-PLATING MACHINERY 


Crocker-Wheeler Co. 
General Electric Co. 


ENGINES, GAS, GASOLINE AND OIL 


Allis-Chalmers Co. 
Crocker- Wheeler Co. 
Genera! Electric Co. 
Minneapolis Steel & Machinery Co. 
Westinghouse Machine Co. 
AM 


ENGINES, STE 


Allis-Chalmers Co. 

Minneapolis Steel & Machinery Co. 
Ridgway Dynamo & Engine Co. 
Stewart Co., Paul. 

Westinghouse Machine Co. 


ENGINEERS AND CONTRACTORS 


American Bridge Co. of New York. 

Arnold Co., The. 

Badt-Westburg Electric Co. 

Bates, Putnam A. 

Byllesby & Co., H. M. 

Central Station Engineering Co. 

Central Station Heating & Construc- 
tion Co. 

Clement, Edward E. 

Dixon-Smith Engineering Co, 

Blectrical Engineers’ Equipment Co. 

Fergus & Co., W. L 

Fowle, Frank F, 

Hammer, Wm. J. 

Humphrey, C. W. 

Humphrey, Henry H. 

Jackson, D. C. & W. B. 

Kelly Engineering Co., John F. 

Kohler Bros. 

Lyndon, Lamar. 

McMeen, Samuel G. 

Marshall, Albert J. 

Miller, Kempster B. 

New England Engineering Co. 

Pilisbury, Chas. A. 

Sargent & Lundy. 

Scheible, Albert. 

Stone, John Stone. 

Stone & Webster Eng. Corp. 

Turner Improvement Co., J. W. 

Western Electric Co. 

White & Co., J. G. 

Woodmansee, Davidson & Sessions, Inc. 

Zimmerman Co., W. H 


FANS AND FAN MOTORS 


Adams-Bagnall Electric Co. 
Central Electric Co. 

Century Electric Co. 

Colonial Fan & Motor Co. 
Commonwealth Edison Co. 
Crocker-Wheeler Co, 

Diehl Mfg. Co. 

Emerson Electric Manufacturing Co. 
Fort Wayne Electric Works. 
General Electric Co. 

Hunter Fan & Motor Co. 
Mechanical Appliance Co. 
Peerless Blectric Co. 
Pennsylvania Storage Battery Co. 
Robbins & Myers Co. 

Sprague Electric Works. 

Stanley & Patterson. 

Wagner Electric Mfg. Co. 
Western Electric Co. 
Westinghouse Blectric & Mfg. Co. 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 
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FAN MOTOR RESISTANCES 
Western Electric Co, 

FAULT FINDERS, ELECTRIC 
Electric Controller & Mfg. Co. 
Matthews & Bro., W., N 

FIRE EXTINGUISHERS 
Pyrene Mfg. Co. 

FIREPLACE, ELECTRIC 
General Blectric Co. 
Westinghouse Electric & Mfg. Co. 

FIREPROOF WOOD 
Jonna-Manville Co.. H. W. 
TTINGS, ELECTRIC CRANE 
Klectric Controller & Mfg. Co. 
General Electric Co. 


FIXTURES, GAS AND ELECTRIC 
seardslee Chandelier Mfg. Co. 
Benjamin Electric Mfg. Co. 
Federal Sign System (Blectric). 
National Stamping & Blec. Wks. 
Tungstolier Co, 

Western Electric Co. 


FIXTURES, STREET LIGHTING 
Flour City Ornamental] 
General Electric Co. 
McDonnell Iron Works. 
Morris Iron Co., The. 
Philadelphia Electrical & Mfg. Co. 


FLASHERS 
Reynolds Dull Flasher Co. 
Reynolds Electric Flasher Mfg. Co. 


FLEXIBLE COUPLINGS FOR SHAFTS 
The Blectric Controller & Mfg. Co. 
General Electric Co. 

Westinghouse Electric & Mfg. Co. 


FLAT IRONS, ELECTRIC 
American Electrical 
General Electric Co. 
Pelouze Electric Heater Co. 
Simplex ‘Elec. Heating Co. 
Western Electric Co. 
Westinghouse Electric & Mfg. Co. 


FLEXIBLE SHAFTS 
Stow Mfg. Co. 


FRICTION TAPES AND CLOTHS 
General Electric Co. 
Johna-Manville Co., H. W. 
Massachusetts Chemical Co. 
Standard Paint Co. 

Standard Underground Cable Co. 
Western Electric Co. 


FUSE SWITCHES 
Matthews & Bro.. W. N. 


FUSES 
Centra! Electric Co. 
Chicago Fuse Mfg. Co. 
D & W Fuse Co. 
Detroit Fuse & Mfg. Co. 
General Electric Co. 
Johns-Manville Co., H. W. 
Manhattan Electrical Supply Co. 
Western Electric Co. 
Westinghouse Electric & Mfg. Co. 


FUSE WIRE 
Chicago Fuse Mfg. Co. 
General Electric Co. 
Western Electric Co. 
Westinghouse Electric & Mfg. Co. 


GAINS, STEEL 
Belden Mfg. Co. 


GAS PRODUCER POWER PLANTS 
Minneapolis Stee] & Machinery Co. 
Westinghouse Machine Co. 


GEARS 

General Electric Co. 

New Procesg Raw Hide Co. 
GENERATORS 

Allis-Chalmerg Co. 

Crocker-Wheeler Co. 

Electric Machinery Co. 

Fort Wayne Electric Works. 

Garwood Electric Co. 

General Electric Co. 

Ridgway Dynamo & Engine Co. 

Triumph Electric Co. 

Western Blectric Co. 

Westinghouse Electric & Mfg. Co. 
GLASS TUBINGS 

Lippincott Glass Co., The. 
GLOBES, SHADES, ETC. 

Central Electric Co. 

Fostoria Glas Specialty Co. 

Gill & Co., Ine. 

Holophane Co. 

Jefferson Glass Co. 

Lippincott Glass Co., The. 

Phoenix Glass Co. 

Western Electric Co. 

Westinghouse Electric & Mfg. Co. 
GRAPHITE 

Acheson Graphite Co., International. 

Dixon Crucible Co., Joseph. 

Holmes Fibre-Graphite Mfg. Co. 
GRAPHITED GREASE 


Heater Co. 


Acheson Graphite Co., International. 
GRINDERS 

United States Electrical Too] Co. 
GROUNDS 


Lord Mfg. Co. 


GROUND CONNECTION CLAMPS 
General Electric Co. 
Western Electric Co. 


GUARDS, INCANDESCENT LAMP 
Matthews & Bro., W. N. 


HANGERS, CONDUIT AND MOULDING 
Minerallac Electric Co. 
Western Electric Co. 


HEATING APPARATUS 
American Blectrical Heater Co. 
Cutler-Hammer Mfg. Co. 
General Electrice Co. 
Johns-Manville Co., H. wW, 
Pelouze Electric Heater Co. 


Iron Works. 


Simplex Electric Heating Co. 
Western Electric Co. 
Westinghouse Electric & Mfg. Co. 
HEATING (EXHAUST STEAM) 
American District Steam Co. 
HOISTING MAC Y 
Allis-Chalmerg Co. 
Genera! Electric Co. 
RAULIC MACHINERY 
Allis-Chalmerg Co. 
BREONAT cae heh Cc 
uffalo Foundry achine Co. 
INNER GLOBES 
Fostoria Glass Specialty Co. 
General Electric Co. 
Phoenix Glass Co. 
en Electric Co. š 
estinghouse Electrice & M g. Ce. 
INSTRUMENTS 
Bristol Co. 
Cutter Electrical & Mfg. Co. 
Duncan Electric Mfg. Co. 
Esterline Co. 
Fort Wayne Electric Works. 
General Electric Co. 
Gurley, W. & L. E. 
Johns-Manville Co. H. W. 
Keystone Electrical Instrument Co. 
Leeds & Northrup Co. 
Matthews & Bro., W. N. 
Roller-Smith Co. 
Sangamo Electric Co. 
Wagner Electric Mfg. Co. 
Western Electric Co. 
Westinghouse Electric @ Mfg. Co. 
Weston Electrica} Instrument Co. 
INSULATING CEMENTS 
Dickinson Mfg. Co. 
Massachusetts Chemical Co. 
INSULATING MACHINERY 
New England Butt Co. 
INSULATING MATERIAL 
Ajax Line Material Wks. 
Anderson Mfg. Co., Albert & J. M. 
Bechtold, E. E. 
Dickinson Mfg. Co. 
General Electric Co. 
Hemming Mfg. Co. 
Johns-Manville Co., H. W. 
Massachusettsa Chemical Co. 
Mica Insulator Co. 
Minerallac Electric Co. 
Mitchell Rand Mfg. Co. 
Munsell & Co., Eugene. 
Packard Electric Co. 
Standard Paint Co. 
Western Electric Co. 
Westinghouse Electric & Mfg. Co. 
INSULATING PAINTS 
Dickinson Mfg. Co. 
Dixon Crucible Co., Joseph. 
Massachusetts Chemical Co. 
Minerallac Electric Co. 
Packard Electric Co, 
Standard Paint Co. 

Western Electric Co. 
INSULATORS, GLASS AND PORCELAIN 
Anderson Mfg. Co., Albert & J. M. 

Brookfield Glass Ce, 
Central Electric Go. 
General Electric Co. 
Hemingray Glass Co, 
Johns-Manville Co., H. W. 
Locke Insulator Mfg. Co. 
Western Electric Co. 
Westinghouse Electric Mfg. Co. 
IRIDIO PLATINUM, WIRE AND SHEET 
Baker & Co., Inc. 
IRONS, ELECTRIC 
American Electrical Heater Co. 
Cutler-Hammer Mfg. Co. 
General Electric Co. 
Pelouze Electric Heater Co, 
Simplex Electric Heating Co. 
ve Electric Co. 
estinghouse Electric & Mfg. Co. 
JOINTS, WIRE 
Standard Underground Cable Co. 
Western Electric Co. 
JUNCTION BOXES 
Bossert Co. 
D & W Fuse Co. 
General Electric Co. 
Johns-Manville Co., H. W. 
Standard Underground Cable Co. 
Western Electric Co. 
LAMPS, ARC 
Adams-Bagnall Electric Co. 
Anderson Mfg. Co., Albert & J. M. 
Central Electric Co. 
Excello Arc Lamp Co. 
Fort Wayne Electric Works. 
General Electric Co. 
Lord Mfg. Co. 
Philadelphia Electrical @ Mfg. Co. 
Western Electric Co. 
Westinghouse Electric @ Mfg. Co. 
LAMP CHANGERS 
Matthews & Bro.. W. N. 
LAMPS, DECORATIVE 
Central Electric Co. 
General Electric Co. 
Western Electric Co. 
Westinghouse Electric & Mfg. Co. 
LAMP GUARDS 
(See Guards. 
LAMP HANGERS 
G. W. Armstrong Co. 
LAMPS, INCANDESCENT 
American “zZ” Blectric Lamp Co, 
Banner Electric Co. 
Boston Incandescent Lamp Co. 
Brilliant Electric Co. 
Bryan-Marsh Co. 
Buckeye Electric Co, 
Central Electric Co. 
Columbia Incandescent Lamp Co. 
Colonial Electric Co. 
Commonwealth Edison Co. 
Economica! Elec. Lamp Co. 


Incandescent Lamp.) 


Economy Electric Co. 
Fort Wayne Mlectrio Works, / 
Fostoria Incandescent Lamp Co. 


Franklin Blectric Mfg. Co. 
General Electric Co. 
Johns-Manville Co., H. W. 
Monarch Incandescent Lamp Co, 
Nernst Damp Co. 

New York ncandescent Lamp Co. 
New York & Ohio Co. 

Shelby Mlectric Co. 

Sterling Ðlectrical Mfg. Co. 
Straight Filament Lemp Co. 
Sunbeam Incandescent Lamp Co. 
Union Light & Supply Co. 

Warren Electrice & Specialty Co. 
Western Hiectric Co. 
Westinghouse Electric & Mfg. Co. 
Westinghouse Lamp Co. 


Sundh Electric Co. 
Western Electric Co. 


LIGHTING PLANTS 


Allis-Chalmers Co. 

Crocker-Wheeler Co. i 

Fort Wayne Electric Works. 

General Electric Co. 

Stanley & Patterson. 

Triumph Electric Co. 

Western Electric Co. 

Westinghouse Electric & Mfg. Co. 
TEMS 


LIGHTING SYS 


Fort Wayne Electri Works. 
qonne- Manville Co.. H. W 


G ARRESTER 
Anderson Mfg. Co., Albert & J. M. 
W Fuse Co 


General Electrice Co. — 

Johns-Manvi!le Co., H. W. 

Lord Mfg. Co. 

Western Electric Co. 

Westinghouse Electric & Mfg. Co. 
MATERIAL 


LINE 


Ajax Line Material Works. 

Anderson Mfg. Co., Albert & J. M. 
General Electric Co. 

Johns-Manville Co.. H. W. 

Klein & Sons, Mathias. to" ah 
Matthews & Bro.. W. N. on 
Morris Iron Co., The. ' 
Oshkosh Mfg. Co. \ 
Western Blectric Co. 

Westinghouse Electric & Mfg. Co. 


LOCKERS 


Darhy & Sons Co., Inc., Edw. 


LOCOMOTIVES, ELECTRIC 


General Electric Co. 
Westinghouse Electric & Mfg. Ca 


LUBRICANTS 


Acheson Graphite Co., 


rug & Chemical Works, 


MACHINE TOOLS AND MACHINERY 


MACHINE 


Allis-Chalmers Co, 
Mechanical Appliance Co. 
New England Butt Co. 

S, WIRE MEASURING 
Minneapolis Elec. & Construction Ga 


MAGNETS 


Cutler-Hammer Mfg. Co. 
Electric Controller & Mfg. Co. 
D & W Fuse Co. 

Sundh Electric Co. 


MAGNET WIRES 


(See Wires, Bare and Insulated) 


- 


MAGNETIC SOLENOIDS 


utler-Hammer Mfg. Co. 
General Electric Co. 

Electric Controller & Mfg. Co. 
Sundh Electric Co. 


MAGNETIC SWITCH CONTROLLERS FOR 


LARGE MOTORS 

Cutler-Hammer Mfg. Co. 

Electric Controller & Mfg. Ca 
Sundh Electric Co. 

Westinghouse Electric & Mfg. Ca 


MAST-ARMS 


Ajax Line 
Brady, T. 
Morris Iron Co., The, 


Material Works. 
H. 


METALS 


Baker & Co., Ine. 
Phosphor-Bronze Smelting Co. 


METERS 


Duncan Electric Mfg. Co. 
Esterline Co. 

Federal Sign System (Electric). 
Fort Wayne Electric Works. 
General Electric Co, 
Johns-Manville. Co., H. W. 
Sangamo Electric Co. 
Western Electric Co. 
Westinghouse Electric & Mfg. Co 
Weston Electrica! Instrument Ga 
CA 


Mica Insulator Co. 
Munsell & Co., Eugene. 


MINING MACHINERY 


Allis-Chalmers Ce, 
TORS 


(See Dynamos ana M otorw) 


NAME PLATES 7 


Schwerdtle Stamp Co., The. 


ORGAN BLOWERS, ELECTRIC 


Kinetic Engineering Co 


OUTLET BOXES AND COVERS 


Chicago Fuse Mfg. Co. 
General Electric Co. 
Johns-Manville Co., H. W. 
Western Electric Co. © 2 


OUTLET BOX RECEPTACLES: ‘ 
Benjamin Blectric Mfg. ‘Ce l 
Western Electrico Co. ‘ 

OVENS, ELECTRIC tr 


Despatch Mfg. Co. 
OZONIZING APPARATUS 
General Blectric Co. 
PAINTS, INSULATING 
Dixon Crucible Co., Joseph. 
Massachusetts Chemical Co. 
Minerallac Electric Co. 
Packard Electric Co. : 
Standard Paint Co. : re 
Western Electric Co. 
PANEL-BOARDS ; 
Anderson Mfg. Co., Albert & J. M. 
General Electric Co. 
Western Electric Co. 
Westinghouse Electric & Mfg. Co. 
Wm. Wurdack Electric Mfg. Co.- 


PATENT SOLICITORS 
Bain, Foree. 
Clement, Edward E. 
Duvall, Edw. S. 
Scheible, Albert. 
. Siggers & Siggers. 
PHOSPHOR-BRONZE 
Phosphor-Bronse Smelting Co. 
PHOTOMETER STANDARDS 
Electrical Testing Laboratories 
PIGTAILS, CARBON BRUSH 
Belden Mfg. Co. 
PINIONS 
General Blectric Co. 
New Process Rawhide Co. 


PINS, BRACKETS, ETC. 
(See Cross-Arms, Brackets, Bto.) 
PLATINUM PRODUCTS 
Amac er ae Works. 
aker op Cc. 
PLATINUM WIRE AND SHEET, PLATINUM 
CRUBIBLES AND DISHES, PLATINUM 


TS 
American Platinum Works. 
Baker & Co., Ine. 
PLUGS, ATTACHMENT 
Anderson Mfg. Co., Albert & J. M. 
General Blectric Co. 
Western Bilectric Co. 
Westinghouse Electric & Mfg. Co. 
PLUGS, FUSE 
General Electric Co. 
Johns-Manville Co., N. W. 
Western Electric Co. 


POLERECTORS 
Matthews & Bro., W. N. 


POLES AND TIES (Wooden) 
Abeles & Taussig. 
Carney & Co., B. J. 
Crawford Cedar Co. : ; 
Duluth Log Co. f 
Fowler & Co., John H. 
Lindsley Bros. Co., The. 
Morrison Lumber Co., J. W. 
Nationa! Pole Co. 
Naugle Pole & Tie Co. 
Page & Hill Co. 
Partridge Lumber Co.. T. M. 


y 
Valentine-Clark Co. 
Western Blectric Co. 
Worcester Co., C. H. 


POLES AND BRACKETS, (Iron and Steel) 
Flour City Ornamental Iron Works. 
Franklin Steel Co. 

McDonnell Iron Works. 
Morris Iron Co., The. 
Philadelphia Blectrical & Mfg. Co. 

POLE STEPS 
American Steel and Wire Co. 
Oshkosh Logging Tool Co. 

POTENTIOMETERS 
Leeds & Northrup Co. 

POT HEADS 
Okonite Co. 

Standard Underground Cable Co.: 

PRINTING ATTACHMENT FOR METERS 
Minerallac Blectric Co. 

PULLEYS 
Ajax Line Material Works. 

PUMPING MACHINERY 
Allis-Chalmers Co. 

Minneapolis Steel & Machinery Co. 

PUSH BUTTONS 
Cutler-Hammer Mfg. Co. 
Manhattan Electrical Supply Co. 
Partrick, Carter & Wilkins Co. 
Western Electric Co. 

RAIL BONDS 
General Electric Co. 
Johns-Manville Co., H. W. 

Lord Mfg. Co. 
Roebling’s Sons Co., John A. 
Western Electric Co. 

RAIL JOINTS 
Rall Joint Co. 
Weatern Electric Co. 

RAILWAY SPECIALTIES, ELECTRIC 
Anderson Mfg. Co.. Albert & J. M. 
Blake Signal & Mfg. Co. 

Central Electric Co. 

General Electric Co. 
Johns-Manville Co.. H. W. 

Lord Mfg. Co. 

Morris Iron Co.. The. 

Oshkosh Logging Tool Co. 

Rail Joint Co., The. 

Western Electric Co. 

Westinghouse Electric & Mfg. Co. 

REFLECTORS 
Gill & Co, 

Holophane Co. 
Jefferson Glass Co. 
McFaddin & Co., H. G. 
Morris Iron Co., The. 
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National X-Ray Reflector Co. 
Opalux Company. 
Phoenix Glass Co. 
Wheeler Reflector Co. 
REPAIRS 
Chicago Armature & Motor Co. 
Commonwealth Edison Co. 
Waterbury Co. 
Westinghouse Electric & Mfg. Co. 
RESISTANCE BANES AND UNITS 
Cutler-Hammer Mfg. Co. 
General Electric Co. 
Sundh Electric Co. 
Western Electric Co. 
Westinghouse Electric & Mfg. Co. 
RESISTANCES 
Cutler-Hammer Mfg. Co. 
General Electric Co. 
Simplex Electric Heating Co. 
Sundh Blectric Co. 
Western Electric Co. 
Westinghouse Blectric & Mfg. Co. 
REVERSING CONTROLLERS FOR CRANES 
AND SIMILAR SERVICE 
Allen-Bradley Co. ' 
Cutler-Hammer Mfg. Co. 
Electric Controller & Mfg. Co. 
General Electric Co. 
Westinghouse Electric & Mfg. Co. 
RHEOSTATS 
Allen-Bradley Co. 
Crocker-Wheeler Co. 
Cutler-Hammer Mfg. Co. 
Cutter Blectrical & Mfg. Co. 
Electric Controller & Mfg. Co. 
General Blectric Co. 
Simplex Electric Heating Co. 
Sundh Electric Co. 
Western Electric Co. 
Westinghouse Blectric & Mfg. Co. 
RUBBER, MOLDED 
Dickinson Mfg. Co. 
Massachusetts Chemical Co. 
RUBBER SPECIALTIES 
Dickinson Mfg. Co. 
SCHOOLS AND COLLEGES 
Highland Park College. 
Rose Polytechnic Institute. A 
SEALS 
Schwerdtle Stamp Co., The. 
SECOND-HAND MACHINERY 
Stewart Co., Paul. 
SELECTORS, TELEPHONE 
Anderson Electric & Mfg. Co. 
SHADEHOLDERS 
General Electric Co. 
Western Electric Co. 
SHOCK ABSORBERS 
National Electric Bquipment Co. 
SIGNS, ELECTRIC 
Federal Sign System (Blectric). 
SLATE 
Sundh Blectric Co. 
SLEET CUTTERS 
Matthews & Bro. W. N. 
SLEEVINGS 
Belden Mfg. Co. 
Standard Unde: -nunåd Cable Co. 
SMOKESTACKS, S L 
Minneapolis Steei a Machinery Co. 
SOCKETS 
Cutler-Hammer Mfg. Co. 
Federal Sign System (Electric). 
General Electric Co. 
Johnsa-Manville Co., H. W. 
Paiste Co., H. T. 
Western Electrio Co. 
SOCKETS. FLASHING 
Westinghouse Electric & Mfg. Co. 
SOLDERING STICKS AND PASTE 
Belden Mfg. Co. 
Blake Signal & Mfg. Co. 
Burnley Battery & Mfg. Co. 
Western Electric Co. 
SOLENOIDS 
Cutler-Hammer Mfg. Co. 
Electric Controller & Mfg. Co. 
Sundh Electric Co. 
General Electric Co. 
Western Electric Co. 
SPARK COIL 
Manhattan Electrical Supply Co. 
Western Electric Co. 
SPARKING POINTS 
Baker & Co., Ine. 
SPEAKING TUBES 
Central Electric Co. 
Manhattan Electrical Supply Co. 
Ostrander & Co., W. R. 
Western Electric Co. 
SPECIAL OVERLOAD NO-VOLTAGE AND 
RESET CIRCUIT-BREAKERS 
Cutler-Hammer Mfg. Co. 
Cutter Electrical & Mfg. Co. 
Electric Controller & Mfg. Co. 
General Electric Co. 
Sundh Electric Co. 
Western Electric Co. 
Westinghouse Electric & Mfg. Co. 
SPECIALTIES 
Ajax Line Material Works. 
Anderson Mfg. Co., Albert & J. M. 
Benjamin Electric Mfg. Co. 
Cutler-Hammer Mfg. Co. 
General Electric Co. 
Matthews & Bro., W. N. 
Paiste Co., H. T. 
Wm Wurdack Electric Mfg. Co. 
SPEED INDICATORS 
Weston Electrical Instrument Co. 
SPLICING COMPOUND 
Johns-Manville Co., H. W. 
Massachusetts Chemica! Co. 
Stree ine Co. 
standard Underground Cable Co. 
SPRINGS 
Manross & Sons, F. N. 
STAGE LIGHTING APPARATUS 
Anderson Mfg. Co., Albert & J. M. 


Johns-Manville Co., H. W. 
Sundh Electric Co. 
STANDARD CELLS . 
Leeds & Northrup Co. 
Weston Electrical Instrument Co. 

STAPLES, INSULATED 
Blake Signal & Mfg. Co. 
Goldmark, James. 

STARTERS, ELECTRIC MOTOR 
Cutler-Hammer Mfg. Co. . 
Electric Controller & Mfg. Co. 
General Electric Co. 

Sundh Blectric Co. 
Westinghouse Electric & Mfg. Co. 
PECIALTIES 


American District Steam Co. 
New Process Raw Hide Co. 
TEEL 


American Bridge Co. of New York. 

Franklin Steel Co. 

Jessop & Sons, Ltd., Wm. 
STEEL STAMPS 

Schwerdtle Stamp Co., The. 
STENCILS 

Schwerdtle Stamp Co., The. 
TOKERS 


Babcock & Wilcox Co. 

Westinghouse Machine Co. 
STORAGE BATTERIES 

Edison Storage Battery Co. 

Electric Storage Battery Co. 

Gould Storage Battery Co. 

Philadelphia Storage Battery Co. 

United States Light & Heating Co. 

Western Electric Co. 

Willard Storage Battery Co. 
STOVES, ELECTRIC 

Cutler-Hammer Mfg. Co. 

General Electric Co. 

Hughes Electric Heating Co. 
STREET HOODS 

Ajax Line Material Works. 
SUPPLIES, GENERAL ELECTRICAL 

Central Electric Co. 

Commonwealth Edison Co. 

General Electric Co. 

Manhattan Elec. Supply Co. 

Stanley & Patterson. 

Western Electric Co. 

Westinghouse Blectric & Mfg. Co. 
SWITCHBOARDS 

Allis-Chalmers Co. 

Anderson Mfg. Co., Albert & J. M. 

Crocker-Wheeler Co. 

Fort Wayne Electric Works. 

General Electric Co. 

Triumph Electric Co. 

Wagner Blectric Mfg. Co. 

Western Electric Co. 

Westinghouse Electric & Mfg. Co. 

Wm. Wurdack Electric Mfg. Co. 
SWITCHBOARD MATS 

Massachusetts Chemical Co. 
SWITCHES, ETC. 

Anderson Mfg. Co., Albert & J. M. 

Central Electric Co. 

Cutler-Hammer Mfg. Co. 

Cutter Electrical Mfg. Co. 

Detroit Fuse & Mfg. Co. 

Economy Switchbox & Mfg. Co. 

Electric Controller & Mfg: Co. 

General Electric Co. 


Metropolitan Electric. Mfg. Co. 
Partrick, Carter & Wilkins Co. 
Sundh Electric Co. 

Western Electric Co. 
Westinghouse Electric & Mfg. Co. 

SWITCH BOXES 

Chicago Fuse Mfg. Co. 

D W Fuse Co. 

Economy Switchbox & Mfg. Co. 
General Electric Co. 

Matthews & Bro., W. N. 
Western Electric Co. 

TAPE AND SPLICING COMPOUND 
General Electric Co. 
Johns-Manville Co.. H. W. 
Massachusetts Chemical Co. 
Minerallac Electric Co. 

Okonite Co. 
Standard Underground Cable Co. 
Western Electric Co. 


TAPES 
Belden Mfg. Co. 
General Electric Co. 
Johns-Manville Co., H. W. 
Minerallac Electric Co. 
Morris Iron Co., The. 
Packard Electric Co. 
Standard Underground Cable Co. 
Western Electric Co. 


TELEPHONES 
Central Electric Co. 
Kellogg Switchboard & Supply Co. 
Manhattan Electrical Supply Co. 
Stanley & Patterson. 
Western Electric Co. 


TESTING 
Electrical Testing Laboratories. 
THEATER DIMMERS 
Cutler-Hammer Mfg. Co. 
General Electric Co. 
Simplex Electric Heating Co. 
Western Electric Co. 


THERMOMETERS, ELECTRIC 
Leeds & Northrup Co. 


TIES, CROSS-ARMS, BRACKETS, PINS, 
CLIMBERS, ETC. 

Brady, T. H. 

Central Electric Co. 

Klein & Son, Mathias. 

Oshkosh Mfg. Co. 

Sterling & Son Co.. W. C. 

Western Electric Co. 


TIME SWITCHES 


Anderson Mfg. Co., Albert & J. M. 
General Electric Co. 
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Hartford Time Switch Co. 

Manhattan Electrical Supply Co. 

Reynolds Electric Flasher Mfg. Co. 

Sundh Blectric Co. 

Western Electric Co. i 

Westinghouse Electric & Mfg. Co. 
TOOL STEEL 

Jessop & Sons, Ltd., Wm. 

OOLS 


Billings & Spencer Co. 
Klein & Sons, Mathias. 
Oshkosh Mfg. Co. 
TRANSFORMERS 
Allis-Chalmers Co. 
Crocker-Wheeler Co: 
Duncan Electric Mfg. Co. 
Fort Wayne Blectric Works. 
General Electric Co. 
Kuhlman Electric Co. 
Packard Electric Co. 
Pittsburg Transformer Co. 
Triumph Electric Co. 
Wagner Electric Mfg. Co. 
Western Electric Co. 
Westinghouse Blectric & Mfg. Ca 


TRANSMISSION MATERIAL 
General Electric Co. 
Johns-Manville Co., H. W. 


TROLLEY CATCHERS 
Lord Mfg. Co. 
TROLLEY RE TRIENERS 


Genera! Electric Co. 
Johns-Manville Co., H. W. 
TRUCKS, STORAGE BATTERY AUTO 
General Vehicle Co. 
TURBINE GOVERNORS 
Allis-Chalmers Co. 
General Electric Co. 


INES, STEAM} 
Allis-Chalmers Co. 
General Electrie Co. 
Western Electric Co. 
Westinghouse Machine Ce. 


TURBINES, WATER 
Allis-Chalmers Co. 

UNCOATED ARMATURE TAPES AND 

SLEEVINGS f 

Belden Mfg. Co. 

UNDERGROUND INSTALLATIONS 
Sa an ‘Underground Cable Co 
Turner. Improvement Co., J. W. 


UUM CLEANERS 
at aim Cleaner Co. 


CUUM DRYING 
Y taio Fdy. & Machine Co. 


VARNISH, INSULATING 
General Electric Co. 
Massachusetts Chemical! Co. 
Minera nar aay Co. 
Standard Pain 0. 
Standard Underground Cable Ca 


ES, ELECTRIC 
eal Vehicle Co. 


WASHING MACHINES, ELECTRIC 
The Maytag Co. 


WATER-HEATERS, PORTABLE AND 


TANTANEO 
ane amine Mfg. Co. 


WATER-WHEELS 
Allis-Chalmers Co. 


ATER-WHEEL GOVERNORS 
Allis-Chalmers Co. 


WINDERS. ELECTROMAGNET 
Belden Mfg. Co. 


WINDING MACHINERY 
New England Butt Co. 
WIRE CONNECTORS 
Mfg. Co. 
paip Electric Co. 


kosh Logging Tool Co. 
Standard Underground Cable Ca 


WIRE SKINNERS 
Electric Tool Co. 

WIRE BARE AND INSULA TIE 
American Electrical Wo 
American Steel & Wire Co. 
Atlantic Insulated Wire & Cable Ca 
Belden Manufacturing Co. 
Bridgeport Brass Co. 

Brixey, W. R. 
Central Electric Co. 
Chicago ru we. Co. 
Ww se Co. 
Droit Insulated Wire Ce. 
Diamond Rubber Co. 
Driver- Hatria a Co. 
lectric Cable Co. 
Foval Enamel Insulated Wire Co 
General Electric Co. 
Te Te eh Co. 
Hazard g. Co. 
Heany Fire-Proof Wire y 
Indiana Rubber & Insulated w ra 
Kerite Insulated Wire & 
Lowell eae Wire Co. 
e, Alfre : 
National Conduit & Cable Co. 
National India Rubber ae 
New York Insulated Wire Co. 
Okonite Cone F 
Phillips, u 5 
Phillips Insulated Wire or 
Phosphor-Bronse Smelting | 
Roebling’s aon Co., John A- 
R Wire Co. Co 
Satety Insulated Wire & Cable 
Simplex Electrical Co. Cable Co 
Standard Underground 
Waterbury Co. 
Western Electric Co. 
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Be ty 
SET Independent Speed 
EN a YOU CAN'T DROWN nae enaen 
ESA =, THE NOISE OF METAL -R lat 
-a A ieri 
ee GEARS WITH BARRELS €gs ulator 
aes OF LUBRICANTS, BUT YOU With Overload Release 
aes CAN GET QUIET CUSHIONED Í Just the thing for printing presses and heavy duty 
a GEAR DRIVES BY USING | machinery. 
ae E NEW PROCESS NOISELESS PINIONS; 1S 
ie te 73 Í N IRE z 
w T lubrication of metal to metal gears is a : 
ee ok mighty trying problem. With high speed mo- 
E Ta : tor drive for instance, oil is thrown off about as 
ot Bee fast as it is applied. If grease is used it is pressed 
em Deriy aside by the teeth from the very place where it is 
CESON UT most needed. Dust and grit collect in the gummy 
i A mess and the resulting cutting and grinding is 
y CATS about as bad as if the gears were run dry. There 
a is bound to be racket and bound to be wear, 
7 RETRO so your lubrication expense is largely waste. 
ë WEES The wear on metal gears meshed with New 
Booi Process Rawhide Pinions is next to nothing. No 
STORAG UF oil or at most a very small amount is required for there is no metallic 
Tarea ind. The saving in oil alone during the lifetime of a New Process 
COVEN whide Pinion goes a long ways toward paying for making the 
o change. Put New Process Rawhide Pinions on your motors and you 
STUN get every advantage of metal to metal gearing with silence thrown in. 
pee Send in your name for a copy of our free booklet on “Noiseless 
Eee Gears.” This will surprise you in showing the class of large plants 
7 be that have used New Proces Rawhide Gears and Pinions for years, 
men 
ADUTE I We manufacture all types of A.C. 
r i and D. C. motor controlling devices. 
no mstias GEWPROCESS Is TO ALL OTHER © RAWHIDE AS STEEL IS TO IRON) Ask for our 1911 catalog. 
“ederpem: BW y 
vee? DEO INDEPENDENT ELECTRIC MEG. CO. 
ANS the NEW PROCESS PRY RAW Hl $ Main Office and Works: 297-299 E. Third Street 
uge TAY e ; 
ni OFFICE & WORKS . SYRACUSE, N.Y. MILWAUKEE, WIS. 
M Me) 2 
. 
u% 
= KER-WHE The Motor Without a P 
ms QOChe” Elp € Motor Without a Feer 
EE Gr MOTORS . | 
on GENERATORS TRANSFORMERS Triumph Polyphase 
a = NO TROUBLE with c-w; Generators. gee on —— i 
ont are distinguishe 
a NO TROUBLE with any detail. from others by the 
—All parts bulit fer long years of service. fact that they have 
r, PROFIT BY THE EXPERIENCE OF OTHERS been designed to ful- 
S , instead of paying fer that experience yeurseif. fill the usual requ ire- 
oa Wate for Becki iid ce D C Bee ments of the USER. 
ee rite for booklet ee The fundamental | 
i charactistics have 
be been varied so that 
ae heavy overload ca- 
a pacıty and high efficiencies are obtained while 
| the starting torque is fully 1% to 2 times the 
. full load running torque. 
These conditions meet 99 per cent of all motor 
T requirements. For unusually heavy starting 
torque, we recommend our phase wound motors. 
A! ‘si rn 7 
g | : ae 4) a ° e 
: Ss The Triumph Electric Co. 
_ | CROCKER-WHEELER co Cnt, Oi 
a 
5 hiladelphi Pittsburg 
n Caiano ea Denai eo New Orleans 


AMPERE, N. J. 


Branches Principal Cities San Francisco St. Louis St. Paul 
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ELECTRICAL 
MECHANICAL 
CONSULTING 


THE ARNOLD COMPANY 
ENGINEERS 
CONSTRUCTORS- 


Electrical—Civil— Mechanical 
105 S. La Salle Street, CHICAGO 


PAUL A. WESTBURG, F. B. BADT, 
y. & Treas. Pres. 


Badt-Westburg Electric Co. 
ENGINEERS AND EXPERTS 
Electrical and Mechanical 


Suite ses Monadnock Block, Chicago 
X 


elephone Harrison 745 


+ 
eon © 


FOREE BAIN 
Expert in ` 


PATENT CAUSES 


947 & 949 Monadnock Blk. 
CHICAGO : . 


PUTNAM A. BATES 


Consulting 
ELECTRICAL ENGINEER 


3 Rector Street NEW YORK CITY 


H. M. BYLLESBY & CO. 


ENGINEERS 
206 South La Salle Street, Chicago 


Portland, Ore. Oklahoma City, Okla. 
Mobile, Ala, 


THE CENTRAL STATION 
ENGINEERING CO. 
Designers and Builders 

Central Station Heating Plants 


\ Telephone Randolph 2495 
First National Bank Bldg., Chicago 


Central Station Heating 
and Construction Co. 


J. A. Bendure, Pres. 
ENGINEERS and BUILDERS 
of Central Station Heating Plants 


714 Ellicett Square Baffalo, N. Y, 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


DIRECTORY or ENGINEERS 


EDWARD E. CLEMENT 
Consulting Engineer 
Patent Attorney | 
Expert Opinions, Testimony in Court 


Cases, Reporte on Validi iene, a 
ment, Perfecting and Devaloning of 
ventions. Patents and Patent Oauses. 


OFFICE 
Me Gill Bldg. Washington, D. C. 


Dixon-Smith Engineering 
mpany 
CONSULTING ENGINEERS 


Electric Lights Water Works Power Plants 


Examinations, Reports, Estimates, Plans, Specifi- 
cations. Supervision and Purchasing 


ELECTRICAL REVIEW 
PUBLISHING CO. 


507 Marquette Bldg., Chicago 


We will mail, postage prepaid, any 
scientific book published on receipt 
of price. 


W. L. FERGUS & CO. 


CONSULTING MECHANICAL AND 
ELECTRICAL ENGINEERS 


1509 Fisher Bldg. Chicago 


FRANK F. FOWLE 


CONSULTING 
_ ELECTRICAL ENGINEER 


Specifications, Plans, Estimates, Investigations, 
Appraisals and Reports, Supervision of 
struction, Special Attention to Telephone En- 
gineering and Transmission, 


Marquette Building, Chicago 


C. W. HUMPHREY 


Consulting and Designing 
ENGINEER 
Plans, Specifications, Supervision, 
Examinations, Cost Analysis. 
ical echani 


THE ROOKERY—CHICAGO 


HENRY H. HUMPHREY 
CONSULTING ENGINEER 


Isolated Lighting Plants 
Centra] Lighting Stations 
Industrial Power Plants 


Suite 1312, Chemical Buildiag, St. Louis 


D. C. & WM. B. JACKSON 


Engineers—Experts 


Members 
American Inst. of Electrical Engineers 
American Soc. of Mechanical Engineers 
American Society of Civil Engineers 


BOSTON 


CHICAGO 


KOHLER BROS. 
CONTRACTING 
ELECTRICAL ENGINEERS 
LIGHTING POWER RAILWAYS 


1804-1806-1808-1810-1812 Fisher Bldg. 
CHICAGO 


LAMAR LYNDON 


CONSULTING ELECTRICAL 
ENGINEER 
Long Distance Power Transmission 


ty 
2 Rector Street New York 


ALBERT J. MARSHALL 
Consulting and Designing 
Illuminating Engineer 


227 Falton Street NEW YORK 


WILLIAM MARSHALL 
Electrical Engineer 

709 Lexington Ave. NEW YORK 

Electric Condensers Standards a Specialty 


Samuel G. McMeen = Kempetor B. Miller. 


McMEEN & MILLER 
Electrical Engineers 
Teleph i i 
eg See, Sian 
1454 Monadnock Bleck 333 Graat Avenne ! 
Chicage San Francisce 


NEW ENGLAND 
ENGINEERING CO. 
ENGINEERS AND CONSTRUCTORS 
50 Church St., New York. Waterbury, Coan. 

Investigations and Reports 


Plans, Specifications, 
Designs, Supervision, Concstraction 


Vol. 58—No, 35 ` 


CHARLES L. PILLSBURY 


CONSULTING, MECHANICAL 
and ELECTRICAL ENGINEER 


Consulting Engineer to Minnesota 
Stats Board of Control 


Suite 805 M itan Lif 
e glita e Bidg, 


ALBERT SCHEIBLE 


RESEARCH ENGINEER 
and Solicitor of Patents 


Problem solving for manufacturers 
and investors. Ideas developed. 


17 NORTH LA SALLE ST. CHICAGO 


JOHN STONE STONE 
Consulting Electrical Engineer 


and 
Expert in Patent Cases 


Street 15 Gramercy Park 
aap Mass. New York 


STONE & WEBSTER 
ENGINEERING 
CORPORATION 


CONSTRUCTING ENGINEERS 
BOSTON, MASS. 


J. G. WHITE & COMPAN! 
I ra 
ENGINEERS, CONTRACTORS | 
43-49 Exchange Place 41-43 Wall 
NEW YORK, N. Y. i 
First National Bank Bldg., eerie oa 
White & 


Alaska Com. Bank Bldg. San 
London Corresp’d’ts: J. G. 


Engineering and Construction 
Plans, Methods, Operation 
Reports for Financing 
Sixty Wall St., NEW YORK 


W. H. ZIMMERMAN CO. 
and Constructors 


Eagineers 
Hydro-electric Develop 
sted 'Blectric "Railways & Central 
Heating Systems. 
pea arag rag 
First National Bank Bidg., Chicago 
Branch Office, Lansing, Mich. 


Scientific Management entails the purchase of apparatus, supplies, and raw 


i i Iso 
materials of known characteristics and efficiency. Ita 


necessitates a thorough knowledge of your own product. ELECTRICAL TESTING LABORATORIES 


Our tests will serve you in both capacities. 80th Street and East End Avenue 


NEW YORK, N. Y. 


pe 
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ELECTRIC MOTORS 


Brush Holders are held on a ROCKER RING, 
which moves in a finished surface of frame. 
This construction keeps oil off the commutator. 
Also allows armature and bearings to be 

moved without disturbing electrical connections. 


ROTH BROS. & CO. 
Eastern Office: 1400 WEST ADAMS STREET 
136 Liberty St., New York City CHICAGO, ILL. 


WE MANUFACTURE 


Single-Phase Motors 


Fer any Commercial V Froqecacy Between 25 aad 
cles, Horizontal, Vertical. and Beck-Geared T 
They see Sclf Stories Uso a at M t040H.P. 


CENTURY ELECTRIC CO. 


19th and Olive Streets ST. LOUIS, MO. 


WE HAVE NOT HAD TO TURN DOWN 
OUR COMMUTATORS IN TEN YEARS. 


We have used Dixon’s Graphite Brushes during this period and as a result commuta- 
tors are in'perfecticondition. 


Booklet 48-M free on request. 


JOSEPH DIXON CRUCIBLE CO. 


JERSEY CITY, N. 5. 


Commonweattu Epison Company 
REPAIR SHOPS 


FIRST-CLASS EQUIPMENT 
THROUGHOUT 


Dynamos, Armatures, Motors, Arc Lamps, Instruments 
HIGH GRADE MACHINE WORK OF ALL KINDS CORRESPONDENCE SOLICITED 
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Woodmansee, Davidson & Sessions, Inc. 


CONSULTING ENGINEERS 
First National Bank Bldg., Chicago 
General Engineering, Designing, and Consultation Work, consisting of : 


The preparation of all plans and estimates and their execution, for new or betterment work of electric light, heat, power, railway, 
district-heating plants and their several combinations, either steam, gas or hydro-operated. 


The management and engineering supervision of new properties or betterments of existing properties. 


The examination of new or existing properties with both engineering and financial reports, appraisals, 
material purchasing. The specialization of long distance, high tension transmission power developm 


Telephone 2804 Randolph 


refrigeration and 


acceptance tests and material inepections or 
ents given special attention. 


Type K 
Induction Motors 


Constant and variable 
speed. -Adapted to indi- 
vidual and general use. 
High power factor, effi- 
ciency, and great overload 
capacity are characteris- 
tics of type K motors. 


Type K Polyphase Bulletins on Request 


Induction Motor | The Mechanical Appliance Co. 
MILWAUKEE, WIS. 


ADJUSTABLE SPEED MOTORS 


For individual drive of every kind. Direct 
current motors*from 1-30 hp. to 30 hp. Let us 
help solve your motor problems. 


THE PEERLESS ELECTRIC COMPANY 
WARREN, OHIO 
Sales Agencies in all principal cities, 


E 


RICHMOND 
TYPE HF- 


Varlabie Speed Induction Meters 


The Richmond Electric Company 
‘RICHMOND, VIRGINIA S SZ 


Manufacturing Company, St. Louis, Mo. 
SS 


SINGLE-PHASE MOTORS 
POLYPHASE MOTORS 
A. C. GENERATORS 
TRANSFORMERS 
INSTRUMENTS 


De a a eel a —mi 
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TELEPHONE BOOKS 


TELEPHONOLOGY—By H. R. Van Deventer 


600 pages, 6x9, ever 600 Illustrations, price . . . . . $4.00 


A Description of Modern Telephone Appliances. 

A Common Sense Treatise on the Erection, Equipment and Maintenance of Telephone Exchanges. 

Line, Instrument and Switchboard Troubles and Their Remedies. i l , 

Apparatus, Line and Cable Testing, Hundreds of Diagrams, Instructions for Locating Line Troubles, 
Cable Faults and Their Remedies, Testing Apparatus, Switchboard Circuits, Magneto and Common Battery, 
Phantom Circuits, Composite Systems, Harmonic Party Lines, Combined Telegraph and Telephone, Auto- 
matic, Wireless. i 

“Telephonology” was produced to meet the demand for a new, practical work created by the great 
advance in recent years of the telephone industry. It has been carefully compiled from many different 
sources, each section being prepared under the supervision of an expert in that particular line. Exceeding- 
ly simple circuit prints were made especially for this book, the descriptions and instructions which accompany 
each print being clear and free from mathematics and technical language. A complete index serves to locate 


instantly any subject. 


VIII.—Testing Telephone Parts. IX.—Testing Equipment and Fault Location. 
Uses. XI.—Common Battery Equipment. XII.—Harmonic Party Line Systems. 
XIV.—The Automatic System. 
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XIII.—Line and Cable Construction. 


Relates especially to the engineering design of telephone plants, with reference to the economic features which lead to the installa- 


tion of the best plant for the least money. 
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III.—Telephone 
——Vol. II. The Construction of Under- er 
ground Conduits. 175 pages, 514x814, 
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CHAPTER I.—The Wire plant. 1I.—Duct Ma- 
terials. IlI.—Cement Ducts. IV.—Manholes. V.— 
Distribution. VI.—Obstacles. VII.—Cost of Conduits. 
VIII.—Annual Charges. IX.—Conduit Building. 


——Vol. III. The Cable Plant. Cloth, 153 
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CHAPTER I.—The Principles of Circuit Design. 
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A manual on the organization and operation of telephone companies. 


I.—The Choice of a State from Which to Secure a Charter. 


ganization Code of By-Laws and Regulations. IV.—Keeping the Records of the Corporation. V.—Federal, State and 
Municipal Franchises. VI.—Ordinances, Commonly Called Franchises, Providing the Regulations under which Tele- 
Phone Companies are Permitted to Build Lines in Municipalities. VII.—Rates, Rentals and Charges. VIII.—Rights 
of Way and Private Owners. IX.—Eminent Domain. X.—Location of Poles and Wires. XI.—Respective Rights of 
Telephone Companies and Electric Light and Traction Companies. XII.—Bullding Through Established Lead. Joint 
Occupation of Pole Lines. XIII.—Subways and Underground Conduits. XIV.—Cutting and Trimming Trees. XV.— 
Financing Plans and Securities. XVI.—Telephone Companies as Public Carriers. XVII.—Taxation. X VIII.—Ques- 


tions of Damages. XIX.—Contracts, Fire Insurance, Employers’ Liability Insurance, Regulations and House Moving. 
XX.—Appendix of Forms. 
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The most sensitive means of protection yet 
devised for alternating current circuits above 
2200 volts. They give protection against all 
kinds of static disturbances. 


ae Particular attention is invited to 
| the improved method of supporting 
the aluminum trays. 


Four porcelain separators are ar- 
ranged between each successive 
pair of trays. Each stack of trays 
is then clamped with iron bolts 
turning on the threaded ends of the 
wooden tie rods. No wooden part 
of the structure comes in contact 
with the trays. 


The central holes in the trays 
form a vertical flue through which 
oil circulates freely, keeping the 
temperature at a minimum. 


Tray Structure. 


Protective apparatus suitable for every specific require- 


ment is described in Circular No. 1132. 
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Westinghouse 
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A High Grade, Low Priced 


Automatic Carbon Breaker 


For Voltages not exceeding 750-D. C, and 500 A. C. 


These breakers are particularly 
suited for use on lighting circuits and 


for power circuits where the breaker | 


is not exposed to acid fumes or exces- 
sive dust and dirt of any character. 


Type “CC” Breakers are rigidly 
constructed and positive and direct in 
operation. All current-carrying parts 
are of polished copper. 
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quency Meters and Syncroscopes, and Direct-Current Ammeters 
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7” A. C. Ammeter 7” Frequency Meter 7” Power-Factor Meter 7” Syncroscope 


The cases of these instruments are only 7 inches in diameter and occupy 
but 55 sq. inches of space as compared with 107 sq. inches required for the 
mounting of 9-inch instruments. 

This reduction in size has been accomplished without reducing the scale 
length, readability, or accuracy as compared. with 9-inch instruments. 


This compactness of design of the alternating-current induction type instru- 
ments, with 1|4.4-inch scales, improved magnet and movement details, makes 
these meters an important advance in indicating switchboard instrument construction. 

A feature worthy of special mention is the perfectly damped character 
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with full scale variation. This remarkable result is not obtained at the expense 
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ed magnetic field of two permanent magnets. 

The Dhirect-Current Instruments are constructed on the D’Arsonval 
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Electricity 
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WATERBURY 


SANGAMO TYPE H METERS 
are now compensated for inductive loads of all 


WIRES and CABLES POWER FACTORS 


Rubber, Paper, Varnished Do not close contracts until you 
Cambric for any service. have secured our new proposition. 


WATERBURY CO. SANGAMO ELECTRIC CO., Springfield, Il. | 
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80 South St, New York Chicana We YOUNG, Mgr. MB. CHASE, Mat. 
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if the SUPPLY HOUSE you trade with does 
not keep our GOODS in stock, WRITE US. 
We will attend to your wants. 


SHIPMENTS QUICK 


NEW YORK INSULATED 
WIRE COMPANY 


Main Office: 114 LIBERTY STREET, NEW YORK st | 
Branches: CHICAGO, 309 Desplaines St. BOSTON, 
SAN FRANCISCO, 629 Howard St. 


National Metal Molding Co. 
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“Economy” Rigid Conduit 
“National” Metal Melding 
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ENN “Flexsteel” Armored Conductor 
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